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PHAN I. Lf THUYET XAC SUAT
Téng quan vé 1y thuyét xac suit

X4c suat 14 mot bo phan clia toan hoc nghién citu vé cac hién tuong ngau
nhién. N6i mot cach dai khai thi hién tugng ngau nhien 13 hién tuong ta khong thé
no6i trude né xay ra hay khong xay ra khi thic hien mot 1an quan sat. Tuy nhién,
néu tién hanh quan sat kha nhiéu lan mot hién tugng ngau nhién trong nhitng
hoan canh nhu nhau, thi trong nhiéu trusng hop ta c6 thé rit ra duge nhitng két
luan khoa hoc vé hién tugng nay. Chang han, ta khong thé néi truée mot hat giéng
c6 ndy mam hay khong khi gieo xudng dat canh tac, nhung néu gieo nhiéu hat thi
ta c6 thé rat ra chat luong t6t hay xau cia hat gidng. Ly thuyét xac suat la mon
khoa hoc nghién cttu nhitng quy luat trong nhitng hién tugng "tudng ching" nhu
khong c6 quy luat.

Ly thuyét xac suat ra doi vao nita cudi thé ky thi 17 ¢ nude Phap. Hai nha
toan hoc vi dai ctia nuée Phap la Blaise Pascal (1623-1662) va Pierre de Fermat
(1601-1665) da trao doi thu tit v6i nhau dé ban vé mot sd bai toan lien quan dén
trd choi may rii. Nhitng bai toan nay va cac phuong phap gidi ching c6 thé xem
14 nhitng nghién ctu dau tién cia 1y thuyét xac suat. Tuy nhién, trude do, & Italia
céc nha toan hoc Cardano (1501-1576), Pacioli (1445-1509), Tartaglia da giai mot
s6 bai toan riéng 1é trong tro choi may rii.

Nhitng bai toan kicu Pascal va Fermat anh huéng va khich lé cac nha toan hoc
tré (thoi bay gio) nhu Huygens, Bernuolli va De Moivre tiép tuc nghién citu xac
suat. DAy 1a nhitng ngudi c6 cong dau tién sang tao ra co sd toan hoc ciia 1y thuyét
xac suat. C6 1é Cardano va Huygens (1629-1695) 1a nhitng ngudi dau tién viét sach
vé xac suat (sach ctia Cardano xudt ban nam 1663, ttic 1a 100 ndm sau khi ong
viét xong tac pham nay; sach ctia Huygens cong bd nam 1657).

Lich sit thyc sy cua ly thuyét xac suat bat nguon tit cadc cong trinh James
Bernoulli (1654-1705). Ong 14 ngudi phat minh ra Luat S6 Lén. Chinh vi 1y do do,
ngay nay Hoi Xac Suat Thong Ké thé giéi mang tén Bernoulli.

De Moivre (1667-1754) la tac gid ctia Dinh ly Gisi Han Trung Tam (truong
hop d6i xiing), mot trong nhitng thanh tyu quan trong nhat clia xac suét.

Nam 1812, Laplace P. S. (1749-1827) cong bb cudn sach "Theorie Analytique
des Probabilities" (Ly Thuyét Giai Tich ctia Xac Suét). Cudn sach nay duge xem
la mot déng gop to 16n clia Laplace trong xac suat. Ong la téc gia cta dinh 1y gidi
han trung tam (trudng hop khong déi xting), va 1a ngudi dau tien ap dung xac suat
vao cac van dé lien quan dén sai s6 quan sat.

Poisson S. D (1781-1840) va Gauss C. F. (1777-1855) 1a nhiing hoc gia tiép
thém sttc manh cho xac suat tng dung. Poisson 1 tac gid ctia Luat Bién C6 Hiém
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noi tiéng; Gauss la tac gia ciia ly thuyét sai so va dac biet da sang tao ra Phuong
Phap Binh Phuong Téi Thiéu.

Chebyshev P. L. (1821-1894), Markov A. A. (1856-1922), Liapunov A. M. (1857-
1918), Khinchin A. Y. la nhitng nha toan hoc ngusi Nga c6 rat nhieu déng goép cho
st phét trién ctia 1y thuyét xac suat. Ho da st dung phuong phap moment, ham
dic trung dé nhan duge nhitng dinh 1y giéi han quan trong. Dic biet Markov 1a
nguoi da dua ra mo hinh Markov; Khinchin la tac gia cua Luat Loga Lap.

Ly thuyét xac suat hién dai di theo huéng tien dé hoa. Cac nha toan hoc c6
cong 16n trong huéng nay la Berstein (1880-1968), Von Mises (1883-1953), Borel
(1871-1956), P. Levy. Tuy nhién, phai chd dén sy ra doi ctia cudn sach "Foundations
of the Theory of Probability, 1933" ctia Kolmogorov, gidi toan hoc méi cong nhan
xac suat 1a mot linh vige toan hoc chit ché. He tien dé vé xac suat ctia Kolmogorov
duge hau hét cdc nha toan hoc thita nhan. Ngay nay nhiéu nganh, nhiéu huéng
phat trién ctia Iy thuyét xac suat nhu théng ké todn hoc, qua trinh ngdu nhien, 1y
thuyét cac dinh 1i gi6i han, v.v... déu duya trén hé tien dé Kolmogorov va cac hé
qua cta no.

Song song véi sy phét trién noi tai ctia Iy thuyét xac suat, théng ké toan hoc
ra doi tif cAc bai toan thuc té, gin lién véi tén tudi ctia F. Ganton (1822 - 1911),
K. Pierson (1857 - 1936), H. Cramer, R. A. Fisher, v.v... dd gidi quyét nhiéu bai
toan len quan t6i Iy thuyét chon méu, 1y thuyét uéc lugng, Iy thuyét kiem dinh gia
thiét thong ke, 1y thuyét tuong quan va hoi quy;,...

Hién nay 1y thuyét xac suat va thong ké toan hoc da va dang cé nhiéu tng
dung to 16n trong cac linh virc hoat dong khac nhau ctia con ngusi tit am nhac t6i
vat 1y, tit viin hoc tdi thong ké xa hoi, tir co hoc t6i thi truong chiing khoan, tit du
bdo thoi tiét téi kinh té, tit nong hoc téi y hoc.

Trong chuong trinh quy dinh ctia Bo Gido duc va Dao tao. Xéc suat va Thong
ké da trd thanh mot mon hoc co sé va dude gidng day cho hau hét cac chuyén
nganh trong cac truong Dai hoc va Cao dang.

Dé gop phan vao viéc giang day mon Xac suat- Théng ké va tao cho nguon tai
lieu tham khao mon hoc thém phong phi, tac gid da manh dan bién soan quyen
tai lieu nay véi hi vong sé giup ich cho cac ban sinh vién trong hanh trinh chinh
phuc tri thitc. Ciing xin bay t6 rang nhitng bai tap trong tai lieu nhé nay 1a sy suu
tam tong hgp va trinh bay chi tiét lai clia cac thay co da ting gidng day cho tac
gid cting nhu nhitng bai tap tha vi ma tic gid may man doc dugde, nghién ngam
dudc.



Chuong 1

Nhirng khai niém co ban cua

Iy thuyét xac suat

1.1 Bién co6 ngau nhién

1.1.1 Phép thit va bién cb

a. Phép thit 14 viéc thyc hién 1 thi nghiém hay quan sat mot hién tugng nao do
dé xem c6 xay ra hay khong.

b. Hién tugng c6 xay ra hay khong trong phép thi duge goi 1a bién c6 ngau
nhién. Bién ¢6 ngdu nhién thuong duge ki hieu 1a A, B, C...

1.1.2 Cac loai bién cb

a. Khong gian mau va bién cb so cap

e Trong mot phép thit, tap hop tat ca cac két qua co thé xay ra duge goi
la khong gian mau ki hiéu 1a €.

e Mobi phan tit w € Q khong thé phan nhé thanh hai bién c¢é dude goi 1a
bién cb so cap.

b. Bién c¢b chic chin va bién c6 khong thé
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e Trong mot phép thit, bién c¢6 nhat dinh xdy ra 1a bién cd chiac chan, ki

hiéu €.
e Bién c6 khong thé 1a bién cd khong thé xay ra khi thuc hien phép thi,
ky hieu 0 .

c. S6 truong hop dong kha nang
e Hai hay nhiéu bién c6 trong mot phép thit c6 kha ning x4y ra nhu nhau
dugc goi 1a dong kha ning.

e Trong mot phép thit ma moi bién c¢6 so cap déu dong kha nang thi s6
phan ti ctia khong gian mau dugde goi 1a s6 truong hop dong kha nang
cua phép thit.

d. Céac phép toan

e Tong ctia A vi B 13 C, ki hieu C = AU B hay C' = A+ B , x3y ra khi
va chi khi it nhat 1 trong hai bién ¢6 A hoac B x4y ra.
Tich cia A va Bla D, ki hieu D = AN B hay D = AB , xay ra khi va
chi khi ca hai bién c6 A va B cling xay ra.
e Phan bii clia A, ki hieu: A = Q\A = {w € Q\w ¢ A}
Ki hiéu A C B nghia la bién c¢6 A x4y ra thi bién c¢6 B cling xay ra (con
duge goi 1a bién ¢6 A kéo theo bién co B).

Bién c¢6 hieu A\ B la bién c6 xay ra khi va chi khi xdy ra A nhung khong
xay ra B.

1.1.3 Quan hé gitta cac bién co6
a. Bién c¢6 xung khic

e Xung khac: hai bién c¢6 A va B dudc goi 1a xung khac néu bién cb nay
xay ra thi bién co kia khong xay ra. Tic la AN B = 0.

e Ho xung khéc (con goi la xung khic ting doi): Ho cac bién ¢b Ay, As, ..., A,

ducc goi 1a ho xung khac néu mot bién cé bat ky trong ho xay ra thi
cac bién co6 con lai khong xay ra. Tic 1

AiNA;j =0 Vi, j(i#j)

e D6i lap: hai bién c6 A va B dudc goi 1a doéi lap nhau néu chiing théa

+ Xung khic nhau: AN B = (),
+ Phai c6 mot trong hai bién c6 xdy ra: AU B = (.
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e Ho day da: Ho cac bién c6 Ay, As, ..., A, dudc goi 1a mot ho day du néu
ching thoa

+ Ho xung khic: A,NA; =0 Vi,j (i # 7).
+ Phai c6 mot bién cb trong ho xdy ra: Ay U A, U...UA, = Q.

b. Bién cb doc lap

e Cho A, B C Q. Tandi A, B doc lap néu P(AB) = P(A)P(B).
e Cho A, B C Qva P(B) > 0. Khi d6 A, B doc lap < P(A/B) = P(A).
e Ho doc lap tung doi:

Ho cac bién cd Ay, As, ... A, dude goi 1a ho doc lap ting doi néu hai bién
c6 bat ky trong ho 1a doc lap véi nhau, tic 1a

e Ho doc lap toan thé:
Ho cac bién c¢6 Ay, As, ..., A, dudc goi 1a ho doc lap toan thé néu mot
bién c6 bat ky trong ho va tich clia mot s6 bat ky céc bién cd con lai 1a
doc lap véi nhau, tic la

PlAJJA | =P@A)P | ][4 ], v {L2 . n}\{i}

jed jed
1.2 XaAac suat cua bien co

1.2.1 Dinh nghia xac suat

a.  Dinh nghia x4c suat theo quan diéem dong kha nang( dinh nghia xac suat co
dién)
Xét mot khong gian cac bién ¢b so cap ¢6 n bién ¢ so cap dong kha ning va
gid st c6 m bién cb so cap thuan loi cho mot bién ¢d ngau nhien A. Khi do,

Luu 4 han ché cta cich tinh xdc sudt theo dinh nghia co dién la

+ Phép thit phai duge phan tich thanh nhiing két cuc dong kha ning.

+ S6 trusng hop cé thé ctia phép thit va s6 truong hop thuan lgi ctia bién
c6 1a hitu han.



b. Dinh nghia xac suat theo quan diém hinh hoc
Gia st mot phép thit c6 khong gian cac bién cb so cap dude biéu dién béi
mién hinh hoc © ¢6 s6 do hitu han va khac 0. Bién ¢6 A duge biéu dién béi
mien A trong Q. Khi d6, xac suat ctia bién c¢d6 A duge xac dinh bdi cong thiic

c. Dinh nghia xac suat theo théng ke
Thuc hién n phép thit gidong nhau. Gia st bién c6 A xdy ra m lan. Khi d6, m
N £ £ . .z £ <, oz M © 1S L % %
dugce goi la tan so xuat hién bién co A va ti s6 — duge goi la tan suat xuat
n
hién bién cd A. Khi s6 phép thit tang lén di 16n thi tan suat xuat hién bién
c6 A dan vé mot s6 c¢o dinh dude goi 1a xac suat clia bién co A.

P(A) = lim =

n—oo M

d. Dinh nghia xac suat theo tien dé

+ Xét mot tap  gom tat ca cac bién ¢d so cap va mot ho F cac tap con
cua  c6 cac tinh chat sau:
i) e FePF.
ii) Neu A€ Fthi A€ F.
0 o0
i) Néu A, € F(n=1,2.)th UA € Fva (A € F. Khi d6 F
; i—1

i=1 1=
dugc goi 1a mot o—dai sob.

+ Gia st trén F xac dinh mot ham tap P c6 cac tinh chat sau:
i) P(A)>0,VAe F.
i) P(Q) = 1.
i) Néu A, € F(n=1,2,..) va 4; N A; = 0,¥i £ j thi

Khi d6 P dudgc goi 1a do do xac suat o- cong tinh hay néi gon 1a xac
suat tren F.

+ Boba (2, F, P) dugc goi 1a mot khong gian xac suat. Tap A € F duge goi 1a
bién ¢, P(A) duge goi la xac suat ctia bién ¢ A. Dé don gidn ta quy udc
khi viét xac sudt ctia bién ¢d nao dé6 thi bién cd dé6 thuoc o - dai sb F.



1.2.2 Mot sb tinh chat ctia xac suat
a. 0< P(A) <1.
b. P(Q) = 1.
c. P(0)=0.
d. P(A)=1— P(A).
e. Néu A C B thi P(A) < P(B).
f. Néu A C B thi P(B\ A) = P(B) — P(A).

1.3 Cong thic tinh xac suat

1.3.1 Coéng thic coéng xac suat

P(AUB)=P(A)+P(B)—-P(AB);
P(AUBUC)=P(A)+P(B)+P(C)—P(AB)— P(AC)— P(BC)+ P(ABC);

i=1 1<j 1<j<k
Cha y néu A, B, C xung khéc thi ta co:
P(AUB)=P(A)+ P(B)
P(AUBUC)=P(A)+P(B)+ P(C)

1.3.2 Coéng thic nhan xac suat

PA/B) = T2

P(B/B) = 1;

P(A/B) =1— P(A/B);

P(AB) = P(B)P(A/B) = P(A) P (B/A)
P(ABC) = P (A) P(B/A) P (C/AB);
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Cha y néu A, B, C doc lap thi ta co:
P(A/B)=P(A); P(B/A)=P(B)
P(AB)=P(A) P (B)
P(ABC)=P(A)P(B)P(C)
Chi ¥ néu A; va A xung khac thi ta co:
P(A1UAy/B)=P(A/B)+ P(Ay/B)

1.3.3 Cong thic siéu boi

Tt mot tap hop gom N phan tit trong d6 ¢6 M phan tit ¢6 tinh chat A, chon
ngau nhién mot tap hop gom n phan ti. Goi Ay 1a bién ¢é ¢6 k phan tit c6 tinh
chat A trong n phan tit 1ay ra. Khi do, ta c6

Ck.Cy
)z (Ak) _ M-~N-M
Cx

1.3.4 Coéng thic xac suat toan phan

Gia st Ay, As, ..., A, 12 nhom bién c6 day du, A 1a bién co tuy ¥, ta co

P(A) = P(A).P(A/4)

1.3.5 Cong thic Bayes

Gia st Aq, Ag, ..., A, 1a nhém bién c6 day dua, A 1a bién c¢d xay ra ciing v6i mot
trong cac bién c6 A; . Khi do, ta co
; P (4;) .P(A/A)

1.3.6 Cong thic Bernoulli

Gia stt ta thuc hien mot phép thit nao dé n lan doc lap va giong nhau. Trong
moi phép thit chi c6 mot trong hai kha ning xay ra. Bién ¢6 A x4y ra v6i xac suat
14 p, hodic bién c6 A khong xay ra véi xac suat 1a ¢ = 1 — p . Khi d6, xac suat dé
trong n lan thyc hien phép thit bién c¢d6 A xdy ra k lan 1a

Py (z) =Cip*(1—p)"™"
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e Xac suat dé khong c6 lan thanh cong nao 1a (1 — p),
e Xac suat dé c6 it nhat mot lan thanh cong 1a 1 — (1 — p)™,

e S6 thanh cong c¢6 khd nang nhat 1a [(n + 1)p].

Cac vi du
Vidu 1.1 .

e T mot mau gom c6 nguodi bénh vd cd nguoi khong bénh, chon ngau
nhién mot ngudi dé kiém tra 1a mot phép thit. Chon dugc ngusi bénh
hay 13 nguoi khong bénh 1a mot bién cb.

e Ban mot vien dan vao mot muc tiéu 1a mot phép thit. Vien dan ban
trang hay ban trat 1a mot bién co.

Vi du 1.2 Tung mot con xtic xac can doéi va dong chat. Ta co

e Bién ¢ con xtc xac xuat hién c¢6 s6 cham nhoé hon hodc bang 6 1a bién
c6 chic chan.

e Bién ¢ con xic xac xuat hién c6 sdé cham 16n hon 6 1a bién c¢6 khong
the.

e Bién cb con xtic xic xuat hién c6 s6 cham chén 13 bién ¢6 ngau nhién.
Vi du 1.3 Tung mot con xtc xic can doi va dong chat. Goi:

e A 1a bién ¢6 con xtc xac xuat hién s6 cham 1é.

e A; 1a bién ¢6 con xic x&c xuat hién ¢6 s6 cham 1a i (1 = 1, 6).
Ta co Al Q A;Ag Q A;A5 g A
Vi du 1.4 C6 3 xa tht, mdi nguoi ban mot vien dan vao mot muc tieu. Goi:

e A la bién ¢6 c6 ding mot ngudi ban tring,
e B la bién cb c6 it nhat mot ngudi ban tring,

e C 1a bién b c6 s6 ngudi ban trang 16n hon ho#ic bang 1.
Khi d6,taco6 AC Bva B=C".

Vi du 1.5 Chung ta biét ring mot nguoi ¢6 huyét ap bi ha sé c6 triéu chitng tim
dap yéu ho#c gian mach ho#c cd hai triéu ching d6. Vi vay, néu ta goi:

e A la bién c¢6 huyét ap bi ha,



e [ 1a bién cb tim dap yéu,

e (' la bién c6 gian mach.
Thi ta sé c6 sy biéu dién ciia bién ¢d A thong qua bién ¢ Bva C'la A = B+C.

Vi du 1.6 Mot ki su nong nghiép trong thi diém mot loai giong lia méi 6 5 dia
diém khac nhau. Goi:

e A; 1a bién c6 dia diém thit i thanh cong (i = 1,5) .
e A; la bién c6 dia diém thit ¢ khong thanh cong.
e Alabién 6 ca 5 dia diém thanh cong.

e B la bién c6 ding 1 dia diém khong thanh cong. Khi do ta cé
A = A1.AyA3.A4 A5
B = Zl.AQ.Ag.A4.A5 + Al.ZQ.Ag.A4.A5

+ AL Ay A3 AL As + AL Ay A AL As + Ay Ay As. Ay As.

Vi du 1.7 Mot kho hang chita nhitng sdn pham do 3 nhia may san xuat. chon
ngau nhién mot san pham tit kho hang nay. Goi A; 1a bién ¢ chon dudc san
pham do nha may thit 4, i = 1,2,3 san xuat. Khi d6, ta c6 {A;, Ay, A3} 1a
nhém bién c¢6 day du va xung khic ting doi vi A+ As+ A3 = Qva véii # j

Vi du 1.8 Kiém tra 5 san pham tit mot co sé san xuat Goi:
e A la bién cb c6 it nhat 1 phé pham,
e A la bién c6 khong c6 phé pham nao.
Ta c6 A va B hai bién c¢6 déi lap nhau: A = B, B = A,

Vidu 1.9 C6 4 lo thude, méi lo déu chita nhitng vien thudc tot va thude xau.
Chon ngau nhién 1 vién thudc tit méi lo. Goi A; 1a bién ¢ chon duge vien
thude tot tir lo thit i(s = 1,2,3,4) . Ta c6 {4y, Ag, A3, A4} 1a nhém bién ¢6
doc lap toan phan.

Vi du 1.10 C6 3 hop dung san pham. Chon tit mdi hop 1 san pham, goi A; 1a
bién c¢6 chon duge phé pham & hop thit i, (i = 1,2,3) . Hay biéu dién céc
bién c6 sau qua cac bién co A;:
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a) A: chon dugc 3 phé pham.

b) B: chon dugc ding 1 phé pham.

)
)

c¢) C: chon dugc it nhat 2 phé pham.
)

d) D: chon dugc ding 2 phé pham, biét hop thit nhat dé chon duge phé

pham.

Vi du 1.11 Mot danh sach c¢6 10 sinh vién, trong d6 c6 4 sinh vién khoa X va 6
sinh vién khoa Y. Chon ngau nhién tit danh sach nay 4 sinh vién. Tinh xéc
suat trong cac truong hop sau:

a) Chon dugc s6 sinh vién khoa X bang s6 sinh vién khoa Y.
b) Chon dugc it nhat mot sinh vien khoa X.

3 13
DS: a) = b) 7

Vi du 1.12 Mot hop c¢6 7 chinh pham va 3 phé pham.

a) Lay ngau nhién mot hop dé kiém tra, tinh xac suat lay duge phé pham

b) Lay ngiu nhién c6 hoan lai lan lugt titng san pham ra 2 san pham ti
hop (nghia 1 14y 1an dau 1 san pham ghi két qua sau do6 tra lai hop roi
lai 1ay lan thit hai), tinh xac suat lay duge 2 phé pham.

c¢) Lay ngiu nhién khong hoan lai 1an lugt titng san pham ra 2 san pham
tit hop, tinh xac suat 1y duge 2 phé pham.

d) Lay ngdu nhién 2 san pham tit hop, tinh xac suat lay duge 2 phé pham.

DS: a) 0,3; b) 0,09; ¢) 0,0667; d) 0,0667.

Vi du 1.13 Dé nghién cttu kha nang xuat hién mat sap khi tung mot dong xu
can do6i dong chat, cac nha bac hoc da tién hanh tung dong xu nhiéu lan va
duogc két qua cho & bang sau:

Ngudi lam thi nghiém

S6 lan tung

S6 lan xuat hién mit sap

Tan suat f(A)

Buyffon 4040 2048 0,5069
Pearson 12000 6019 0,5016
Pearson 24000 12012 0,5005

Tt thi nghiém trén ta thay khi s phép thit tang lén thi tan suat xuat hién
mat sip clia dong xu tién dan dén 0,5. Trong trudng hop nay ta co thé két
luan xac suat xuat hién mat sap ctia dong xu khi tung 1a 0,5.
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Vi du 1.14 Ching ta thuong néi khi mot ba me sinh mét dia con thi kha nang
sinh dudc con trai va con gai 1a nhu nhau v bang 0,5. Ching ta xem dicu
nay c6 dung khong qua cac sy kién thong ké sau:

e Ngudi Trung Hoa tit nam 2228 trudc cong nguyén da thong ké qua kinh
nghiém dua ra ti s6 sinh con gai 1a 0,5.

e Laplace nghién cttu sinh dé ¢ Luan Don, Petecbua va Berlin trong 10

- N ? A z 1N 21
nam va dua ra ti so con gai la — .

43
e Dacnon nghién cttu sinh dé § Phap cho cac s6 lieu:

Nam 1086 | 1816 | 1836 | 1856 | 1913 | 1920

Tan suat sinh con gai | 0,485 | 0,484 | 0,485 | 0,487 | 0,488 | 0,489

Tit s6 licu thong ké nay ta c6 thé néi khi sinh trong hoan canh tiy nhien
thi xdc suat sinh con gai cia ba me 1a 0,49.

Vi du 1.15 Dé tim xac suat ting giad cia mot mé ching khoan, ngudi ta theo
do6i qua 2000 phién thay c6 600 phién ma chitng khoang nay tang gia, khi do
ngudi ta col xac suat tiang gia cia ma ching khoan nay 1a 600/2000.

Vi du 1.16 Hay tim ti lé phé pham cia mot 16 hang gom nhiéu san pham. Biét
rang ngudi ta kiém tra ngdu nhién lan lugt 1000 san pham ciia 16 hang nay
thay c6 5 phé pham.

DS: 0,5%.

Vi du 1.17 (Bai toan hai ngusi gap nhau)
Hai nguoi hen gip nhau trong khodng thoi gian tit 7h dén 8h tai mot dia
diém nao dé6. Ho quy udc ring néu ngudi nay dén diém hen khong gip ngusi
kia sé doi 20 phut. Tinh xac suat dé 2 ngudi hen gap nhau trong cudc hen
nay.
DS: 5/9.

Vi du 1.18 Mot hop c6 10 bi trong d6 c¢6 4 bi do. Lay ngau nhién 3 bi tit hop.
Tinh x4c suat sao cho trong 3 bi lay ra c6 it nhat mot bi do.

DS: 0,8333.
Vi du 1.19 Ty lé phé pham clia mot nha may 1a 10%.

a) Chon ngau nhién 100 sin pham ctia nha may, tinh x4c suat dé chon
dugc it nhat mot phé pham.

b) Phai chon it nhat bao nhiéu san pham dé c6 xac suat chon dudc it nhat
1 phé pham khong bé hon 0.95.
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DS: a) 1 —(0,9)1; b) 29.

Vi du 1.20 Mot 16p c6 100 sinh vién, trong dé cé 50 sinh vién gidi toan, 50 sinh
vién gidi van va trong s6 nay c6 15 sinh vién vita gidi toan vira gioi van. Chon
ngau nhién 1 sinh vién ctia 16p. tinh xac suat dé chon dugc sinh vién gidi it
nhat 1 trong 2 mon trén.

DS: 85%.

Vi du 1.21 Mot 16p hoc ¢6 60 hoc sinh trong dé c¢6 28 em gioi Toan, 30 em gioi
Ly, 32 em giéi Ngoai ngit, 15 em vira gidéi Toan vira giéi Ly, 10 em vira gioi
Ly vita giéi Ngoai ngit, 12 em vira gioi Toan vita gioi Ngoai ngit, c6 2 em gioi
c4d 3 mon. Goi ngau nhién mot hoc sinh ctia 16p. Tinh x4c suat goi duge em
gibi it nhat 1 mon.

DS: 0,9167.

Vi du 1.22 Mot cita hang ban mot loai TV trong d6 ti 1é ¢6 chat luong tiéng bi
kém 1a 5%, ti e c6 chat luong hinh bi kém 14 7%, ti 1é kém chat lugng cia
ca tiéng va hinh 13 4%. C6 nguoi mua mot TV clia clta hang. Tinh xac suat
mua duge TV khong bi méc ca hai 16i trén.

Vi du 1.23 Mot mau ¢6 10 ngudi, trong d6 ¢6 6 ngudsi bi bénh. Chon ngau nhién
6 ngudi, tinh xac suat dé chon dudc sé ngusi bi benh nhiéu hon s6 ngusi
khong bi bénh.

DS: 23/42.

Vi du 1.24 B6 ngau nhién 4 14 thu vao 4 phong bi tuong ting da ghi sdn dia chi.
Tinh xac suat sao cho ¢6 it nhat mot 14 thu bé dung phong bi clia né.
DS: 0.625.

Vi du 1.25 Mot hop c¢6 10 vé trong dé c6 3 vé c6 thudng. Tinh xac suat ngudi
tht hai boc duge vé tring thudng, biét rang ngudi dau da boc duge mot vé
trang thudng (mdi ngudsi chi duge bdec mot vé).

DS: 0,2222.

Vi du 1.26 Mot cuoc dieu tra ve sé thich mua sam quan 4o ciia dan cu trong mot
ving. Trong s6 500 nguoi duge diéu tra c6: 240 nam, trong dé c6 136 ngudi
thich mua sam, 260 ni, trong d6 c6 224 ngusi thich mua sam.

a) Tinh x4c suat ngudi duge chon diéu tra ngau nhien la nit.
b) Gia sit chon duge mot ngudi nit clia ving. Tinh x4c suat ngusi dé thich

mua sam.

Vi du 1.27 Dé dap tat nan dich sau bénh hai lta, doi bao vé thuc vat da tién
hanh phun thudc 3 lan lien tiép trong 1 tuan. Xac suat sau bi chét sau lan
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phun thtt nhat 14 0,5. Néu song s6t ¢ lan phun thi nhat thi kha ning sau bi
chét ¢ lan phun thi hai 13 0,7. Néu séng s6t ¢ lan phun thit hai thi kha nang
sau bi chét 6 lan phun thi ba 1a 0,9. Tinh xac suat sau bi chét sau dot phun
thudc.

DS: 98 5%.

Vi du 1.28 Mot xudng c6 2 may hoat dong doc lap. trog mot ngay lam viéc, xac
suat dé 2 may nay bi héng tuong tng 1a 0,1 ; 0,05. Tinh xac suit trong mot
ngay lam viéc, xudng co:

a) 2 may hong.
b) Mot may hong.
¢) C6 may hong.

Vi du 1.29 Mot hop c6 9 bi trong dé c6 3 bi do. Chia ngau nhién s6 bi trong hop
lan lugt thanh 3 phan, mdi phan 3 bi. Tinh xac suat dé mdi phan déu cé bi
do.

Vi du 1.30 Mot san pham xuat xudng phai qua 3 1an kiém tra. Xac suat dé mot
phé pham bi loai ¢ lan kiém tra dau 1a 0,8 ; néu lan kiém tra dau khong
khong bi loai thi xac suit no6 bi loai ¢ lan kiém tra thi hai 1a 0,9, tuong tu
néu lan thtt hai né cling khong bi loai thi ¢ lan kiém tra thit ba xac suat no
bi loai 1a 0,95.

a) Tinh x4c suat dé mot phé pham bi loai qua 3 lan kiém tra.

b) Gia st mot phé pham bi loai sau 3 lan kiém tra. Tinh x4c suat dé phé
pham nay bi loai & lan kiém tra thi hai.

Vi du 1.31 Mot 16 hang c6 10 san pham, trong dé c6 6 san pham tot. hai ngusi
khach hang lan lugt dén mua mdi ngusi mot san pham. Héi kha ning mua
dugc san pham t6t ctia mdi ngudi ¢ giong nhau khong, tai sao?

DS: nhu nhau.

Vi du 1.32 C6 2 chudng nudi chudt. chuong I ¢6 4 con chuot trang va 3 con chudt
den, chuong II c¢6 chuot trang va 5 chuot den. Chon ngau nhién 2 con tu
chuong I bo vao chuong II, tit chuong II chon ngiu nhién 1 con. Tinh xac
suat dé con chuot chon tit chuong II ¢c6 mau tring.

DS: 66/189.

Vi du 1.33 Mot kho hang chita cting mot loai san pham do ba nha may san xuat,
biét s6 san pham ctia nha méy I chiém 2/3 san pham ctia kho hang, s6 san
pham ctia nha may II chiém 1/4 s6 san pham ctia kho hang, s6 san pham con
lai ctia nha may III. Ty lé san pham t6t clia m&i nha may lan lugt 1a 80%,
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60% va 40%. Hoi ty lé san pham t6t ctia nha may 1a bao nhiu?
bS: 72%.

Vi du 1.34 Mot mach dién gom 2 bo phan doc lap dude mac noi tiép, véi xac
suat bi hong trong thoi gian nao d6 ctia mdi bo phan lan Iugt 14 0,01 va 0,015.
Tai mot thoi diem ngudi ta thiy mach dién bi ngling lam viéc ( do it nhat
mot bo phan nao dé bi héong ). Tim xac suat dé dé bo phan thit nhat héng.
DS: 0,396378.

Vi du 1.35 Qua thong keé thuyc té nguoi ta thay rang: ty lé nguoi viem hong trong
sO ngusi nghieén thude 14 1a 60% va trong s6 ngudsi khong hiat thude 14 1a 40%.
Gia stt mot ving dan cu hién c6 30% ngudi nghién thude.

a) Tinh ty lé ngusi bi viéem hong ctia viing dan cu nay?

b) Néu chon dugc ngusi khong bi viem hong tit viing nay, tinh xac suat deé
nguoi nay 13 ngudi nghién thudc 1.

DS: a) 46%; b) 22,2%.
Vi du 1.36 Sau day la day cac phép thit Bernoulli.

a) Mot may san xuat lan lugt titng sdn pham. X4c suat mdi lan méy san
xuat ra phé pham la 0,08. Cho may san xuat 15 san pham (15 phép tht
Bernoulli).

b) Mot hop c¢6 10 san pham trong d6 c6 3 phé pham. Lay ngdu nhién
c6 hoan lai lan lugt ting san pham ra 100 sin pham (100 phép thit
Bernoulli).

c) X&c suat dé mot ma ching khoang tang gia trong mot phien giao dich
1a 10%. Xét 10 phien giao dich lién tiép ctia ma chiing khoan nay (10
phép thit Bernoulli).

Vi du 1.37 Mot may san xuat lan lugt ting san pham. Xac suat mdi lan may san
xuat ra san pham loai A 1a 0,7.

a) Cho may san xuat 10 san pham. tinh xac suat dé trong cac san pham
nay c6 2 san pham loai A.

b) May can san xuat it nhat bao nhiéu san pham dé x4c suat clia bién cb
"trong cac san pham may san xuat ra c¢é it nhat mot san pham loai A"
16n hon 0,85.

Vi du 1.38 Ngusi ta thong ké ty lé sau rang ¢ hai trudng tiéu hoc A va B trong
mot huyen lan luot 1a 20% va 30%. Chon ngau nhién tit mdi trudng 2 hoc
sinh. Tinh xac suat dé chon dugc ding 2 hoc sinh bi sau ring.

DS: 0,362.
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Vi du 1.39 Mot cong ty bao hiem chia dan cu ( d6i tugng bao hiém ) lam 3 loai
it rti ro; rli ro trung binh; rii ro cao. Kinh nghiém cho thay ti lé dan gip
rii ro trong mot nam tuwong Gng vaéi cac loai trén la : 0,05 ; 0,08 ; 0,12 va co
60% dan cu thudc loai rii ro ; 30% dan cu thuoc loai rii ro trung binh va
10% dan cu thuoc loai rii ro cao.

a) Tim ti l¢ dan cu gdp rii ro sau mot nam c6 dinh nao do6 clia ving.

b) Néu mot ngudi gip rui ro trong nam thi kha nang ngusi d6 thuoc loai
it rii ro la bao nhiéu?

Vi du 1.40 C6 2 hop san pham, hop thi nhat c¢6 10 san pham, trong dé c6 3 phé
pham ; hop thit hai c6 12 sdn pham, trong dé c6 4 phé pham. Mot khach
hang lay ngau nhién mot hop, tit dé lay ngdu nhién ra 2 san pham dé kiém
tra, néu toan 1a chinh pham thi mua hop dé.

a) Tinh x4c suat khach hang mua hop sin pham.

b) Gia sit khach hang da mua hop san pham. Kha nang khach hang mua
hop nao nhiéu hon ?

Vi du 1.41 Mot thiét bi gom 3 loai linh kién loai 1, 2, 3. Chting chiém tuong tng
35%, 25%, 40% tong s6 linh kién ctlia thiét bi. Ti ¢ thiét bi bi hong tuong
ting 1a 15%, 25%, 5%. Thiét bi dang hoat dong béng nhién bi héng. theo ban,
nhiéu kha niang nhat linh kién nao bi hong ( gid st cdc linh kién khong héng
dong thoi )?

1.4 Bai tap c¢6 huéng dan

Bai 1.1 Huy dong von di 4n tao nén sy gia ting 16n vé nguon tai chinh cho cac
cong ty trong nhiing nam gan day. Theo Venture Economics (Investor’s Business
Daily, 28, 4, 2000) c¢6 dén 2374 gidi ngan von dy 4n duge thie hién vao nam 1999.
Trong do, 1434 la cac cong ty 6 California, 390 la cac cong ty 6 Massachusetts va
217 1 cac cong ty 6 Colorado. Trong s6 d6, 20% cac cong ty nhan duge nguon tai
chinh vio dau giai doan phat trién va 55% cong ty vao giai doan md rong. Gid si
rang ban muén chon ngau nhién mot trong s6 cac cong ty do dé biét ho st dung
nhitng nguon vén dé nhu thé nao.

a. Tinh xac suat cong ty dude chon sé dén tiu California?
b. Tinh xac suat cong ty dude chon sé khong dén tit mot trong bon dé cap trén?
c. Tinh xéc suat cong ty sé khong & trong giai doan dau phat trien?
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d. Gia st ring cac cong ty & giai doan dau phat trién phan phéi déu & cac dat
nude, hay cho biét c6 bao nhiéu cong ty Massachusetts nhan duge nguon tai
chinh tit vén du an & giai doan dau phat trién?

e. Tong lugng nguon tai chinh dau tu 1a 32,4 t1 USD. Hay udc lugng con sd nay
ma Colorado nhan dugce?

Gida.

a. Goi A bién c¢6 "chon cong ty dén tiu California", xac suat cong ty dugce chon
sé dén tu California la

1434

b. Goi B la bién ¢ chon cong ty khong dén tit bén bon dé cip trén, xac suat
tuong ting duge tinh nhu sau

2374 —1434 -390 — 217 — 112 221

P(B =
(B) 2374 2374

~0,0931.

c. Goi C 1a bién c6 cong ty duge chon khong & trong giai doan dau phat trién,
XAc suat tuong ting 1a

P(C)=1-10,22=0,78.

d. S6 cong ty Massachusetts 1a 390, ti 1é cong ty nhan dugc nguon tai chinh &
giai doan dau phat trién bang ti 1é chung la 0,22. Do d6, s6 cong ty Mas-
sachusetts nhan dudc nguon tai chinh tit von du an & giai doan dau phat
trién 1a 0,22.390=85,8.

e. Toéng lugng nguon tai chinh dau tu 1a 32,4 ti USD. Udc lugng con s6 nay ma
32.400.000.000

Colorado nhan duge 1a 5374 x 112 = 1.528.559.393USD.

Bai 1.2 Cho bang phan phdi phi hang thang ciia mot mau gom 100 khach hang
cua hang ga va dién Montana nhu sau

Phi phai tra (USD) | 0-49 | 50-99 | 100-149 | 150-199 | 200-249
S6 khach hang 13 22 34 26 5

a. Dit A 1a bién ¢6 phi phai trd ctia khach hang bang hoic 16n hon 150 USD.
Tiuh P(A)?

b. Dat B 1a bién ¢ phi phai tra ciia khach hang nh6 hon 150 USD. Tinh P(B)?
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Guai.
a. S6 khach hang c6 phi phai dong 16n hon hodc bang 150 USD 1a 26+5=31.

Tit d6 tinh P(A)
31

~ 100
b. Xac suat phi phai tra ctia khach hang thap hon 150 USD la
P(B)=1—P(A) =1-0,31 = 0,69.

P(A) =0,31.

Bai 1.3 Dit lieu gom 30 quy dau tu trai phiéu quy dinh thoi gian ddo han 1 nam
va 5 nam ki han cudi 1a 31 thang 3 nam 2000 (Theo to The Wall Street Journal,
ngay 10 thang 4 ndm 2000). Gi& st chting ta chi xét trai phiéu c6 ddo han 1 nam
v6i 1ai suat cao nhat 1a 2% va dao 5 nam véi 1ai suat cao nhat 1a 44%. Biét rang
mot nita quy dau tu trai phiéu c6 ddao han 1 nam vdéi lai suat cao nhat 2%, 12 quy
dau tu trai phiéu c6 thoi gian ddo han 5 nam véi 1ai suat 44% va 6 quy dau tu trai
phiéu c6 thoi gian ddo han ca 1 ndm va 5 nam.

a. Tinh x4c suat ciia mot quy dau tu trai phiéu c6 thoi gian ddo han 13 1 nam,
xac suat clla mot quy dau tu trai phiéu c6 thoi gian ddo han 13 5 nam va xac
suat clia mot quy dau tu trai phiéu c6 thoi gian ddo han ca 1 ndm va 5 nam?

b. Tinh x4c suat clia mot quy dau tu trai phiéu ho#c c6 thoi gian ddo han 1
nam hodc c¢6 thoi gian ddo han 5 nam hoac c6 thoi gian ddo han ca 1 nam
va b nam

c. Tinh x4c suat clia mot quy dau tu trai phiéu c6 thoi gian dao han khong
phai 1 nam cling khong phai 1a 5 nam?

Gidi. Theo dit lieu da cho s6 quy dau trai phiéu c6 thoi han 1 nam 14 30 : 2 = 15
trong s6 nay c¢6 15 — 6 = 9 qui dau tu co phiéu chi c6 thoi gian ddo han 1a 1 nam.
S6 quy dau tu trai phiéu chi c6 thoi han 5 nam 1a 12 — 6 = 6. Tt d6 ta c6 thé tinh
cac xac suat sau.

a. Goi A, B va C tuong ting 1a bién ¢ cho thong tin mot quy dau tu trai phiéu
¢6 thoi gian ddo han la 1 nam, 5 nam va ca 1 nam va 5 nam. Tinh cac xac
suat tuong ing:

15 12 6

P(A) = 55 = 0.5 P(B) = 25 = 0,4 va P(C) = 55 =

= 0,2.
30 ’

b. Goi D la bién ngau nhién chi mot quy dau tu trai phiéu hodc c6 thoi gian
dao han 1 nadm hoéc c6 thoi gian dao han 5 ndm hoéc c6 thoi gian dao han

cd 1 nam va 5 nam
_9+6+6

P(D) 30

0,7.
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c. X4c suat ciia mot quy dau tu trai phiéu c6 thoi gian ddo han khong phéai 1
nam ciing khong phai la 5 nam

P(D)=1—-P(D)=1-0,7=0,3.
Bai 1.4 Goi A 1a bién c6 chi phuong tién giao thong chinh dé con ngusi di lam

viéc la 6 t6 va B la su kién ma phuong tién giao thong chinh la xe buyt. Ta gia
thiét rang P(A) = 0,45 va P(B) = 0, 35.

a. Hai su kién A va B ¢6 r6i nhau khong? Tinh xac suat dé mot ngusi st dung
hoiic 6 t6 hodc xe buyt dé di lam viec?

b. Tinh x4c suat phuong tién di lam viéc chinh ciia con ngudi 1a mot phuong
tién khac ngoai xe buyt?

Giaz.

a. Hai sy kien A va B la roi nhau vi trong mot thoi gian mot ngudi khong thé
nao vita di 6 t6 lai vita di xe buyt. Xac suat dé mot ngudi sit dung hoic 6 t0
hoiic xe buyt dé di lam viéc 1

P(A+ B)=P(A)+ P(B) =0,8.
b. Xac suat phuong tién di lam viéc chinh clia con ngudi 14 mot phuong tién

khac ngoai xe buyt B
P(B)=1- P(B) =0,65.

Bai 1.5 Cho hai bién ¢6 A va B, biét P(A) = 0,5, P(B) = 0,6 va P(AB) = 0,4,
a. Tinh P(A|B)?
b. Tinh P(B|A)?
c. Hai sy kién A va B ¢6 doc lap véi nhau khong? Giai thich?
Gidi.
a. Theo cong thic xac suat c6 dieu kién ta co

P(AB) 0,4 2

P(A|B) = = =,
(41B) P(B) 0,6 3
b. Tuong tu cau a, ta co
P(AB) 0,4
P(B|A) = = =0,8.
(B[A) PG) 05
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c. Hai su kién A va B khong doc lap v6i nhau khong vi
P(AB)=10,4> P(A).P(B)=0,3.
Bai 1.6 Kiém tra mot s6 tai khoan ctia Sun Bank, phan loai theo thsi gian hoat

dong ctia tai khoan va sé du tai khoan. Kiém toan vién sé chon ngau nhién mot sé
tai khoan tur 1000 tai khoan duge cho trong bang sau

S6 tai khoén (USD)

Do tudi

0-99 | 500-999 | >1000
Nho hon 2 nam | 120 240 90

Tu 2 nam tré lén | 75 275 200

a. Tinh xac suat mot tai khodn cé thoi gian hoat dong thap hon 2 nam?
b. Tinh xac suat mot tai khoan cé s6 du tit 1000 USD tré len?
c. Tinh x4c suat hai tai khodn ma ca hai déu c6 s6 du tit 1000 USD trd lén?

d. Tinh xac suat mot tai khodn c6 s6 du tit 500 - 999 (USD) biét réng tai khoan
dé6 hoat dong tit 2 nam tré 1én?

e. Tinh x4c suat mot tai khodn hoat dong chua dén 2 nam va c6 s6 du tir 1000
USD tré len?

f. Tinh xac suat mot tai khoan hoat dong it nhat 2 nam véi dieu kién c6 s6 du
1a 500-999 USD?
Giai.
a. Goi A 1a bién ¢6 mot tai khodn c6 thoi gian hoat dong thap hon 2 nam

120+ 240 + 90

P4 1000

= 0,45.

b. Goi B 1a bién c6 mot tai khoan c6 s6 du tit 1000 USD trd lén

200 + 90

P(B) = =550~ = 0.29.

c. Goi C 1a bién ¢b hai tai khodn ma ca hai déu ¢6 s6 du tit 1000 USD tré lén




d. S6 tai khoan hoat dong tit 2 nam trd len 1a 75 + 275 + 200 = 550. Goi D 1a
bién ¢6 mot tai khodn ¢6 s6 du 500 - 999 (USD) biét tai khodn c6 thoi gian
hoat dong tit 2 nam trd lén

215

P(D) = EED

0,5.

e. Goi E la bién c6 mot tai khoan hoat dong chua dén 2 nam va c6 s6 du ti

1000 USD tré len
90

P(E) = 1000

= 0,00.

f. Goi F' 1a bién c¢6 mot tai khoan hoat dong it nhat 2 nam vé6i dieu kién c6 s
du la 500-999 USD

27555
240+ 275 103

P(F) ~ 0, 533981.

Bai 1.7 Dé danh gia vé chuong trinh chuong trinh huan luyén ban hang, mot cong
ty nhan thay rang 50 ngudi ban hang nhan tién thuéng nam roi, 20 ngudi trong
s6 do da tham gia chuong trinh huan luyén dac biét. Tong sé nhan vién ban hang
clia cong ty 1a 200 nguoi. Goi B 14 bién ¢6 ngudi ban hang nhan dugc tién thudng
va S 13 bién ¢b nguoi ban hang c6 tham gia chuong trinh huan luyén ban hang.

a. Tim P(B), P(S|B) va P(SB).

b. Gia stt ¢6 40% nguoi tham gia chuong trinh huan luyén ban hang. Tinh xac
suat dé 1 ngusi ban hang nhan duge tien thuéng néu ngusi dé c6 tham gia
chuong trinh huén luyen, P(B|S)?

c. Néu cong ty danh gia chuong trinh huan luyén dya trén tic dong clia n6 dén
kha nang mot nguoi ban hang nhan duge tién thudng. Ban danh gia chuong
trinh huan luyén nay nhu thé nao? Nhan xét vé sy doc lap, phu thuoc clia
hai bién ngau nhien S va B?

Gidi.
a. Xac suat dé ngudi ban hang nhan duge tién thudng la

50

+ P(S|B) =% =0,4.
+ P(SB) = P(B).P(5|B) =0,25.0,4 =0, 1.
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b. Xéac suat dé 1 ngusi ban hang nhan dudc tién thudng néu ngusi dé c6 tham
gia chuong trinh huan luyén

P(BS) 0,1

P(S) 0,4

P(B|S) = = 0,25.

c. Tt cau b ta thay xac sudt dé 1 ngusi ban hang nhan dudc tien thudng néu
nguoi d6 c6 tham gia chuong trinh huan luyén 1a P(B|S) = 25% bang véi
xac suat 1 ngudi ban hang bat ki nhan dudc tién thudng 1a P(B) = 25%. Tu
d6 két luan chuong trinh huan luyén ban hang khong tac dong dén kha nang
nhan tién thudng ctia ngudi ban hang.

Nhan xét ve sy doc lap, phu thuoc ctia hai bién ngau nhién S va B, ta c6
P(BS) = 0,1, P(B) = 0,25, P(S) = 0,4 suy ra P(BS) = P(B).P(S). Tu
do6 suy ra S va B la doc lap.

Bai 1.8 Mot cong ty nghién citu vé sd tai nan lam méat thoi gian xdy ra tai nha
may Brownsville, Texas. Thong ké cho thay c6 6% nguoi lao dong gap tai nan lam
mat thoi gian vio nam vita réi. Nha quan 1y tin rdng, v6i mot chuong trinh huan
luyén dac biét vé an toan sé lam gidm tai nan xudéng con 5% trong nam nay. Hon
nita, wdc lugng rang 15% ngusi lao dong gap tai nan mat thoi gian nam vita roi sé
c6 tai nan mat thoi gian vio nam nay.

a. Xac dinh ti 1é ngusi lao dong sé gap tai nan mat thoi gian trong ca 2 nam?

b. Xac dinh ti Ié nguoi lao dong sé gap it nhat 1 lan tai nan mat thoi gian trong
2 nam?
Giai.
Goi A, B lan lugt 1a bién c¢6 mot nguoi lao dong gip tai nan nam ngoai, gap tai
nan nam nay. Theo gid thiét ta c6 P(A) = 0,06 va P(B) = 0,05. Xac suat nguoi
lao dong gip tai nan nam nay vdi dieu kién ngudi d6 gip tai nan nam ngoai 1a
P(B|A) =0,15.

a. XAac suat mot nguoi lao dong gip tai nan hai nam I3
P(AB) = P(A).P(B|A) = 0,06.0, 15 = 0, 009.
Vay ti 1é nguoi lao dong gap tai nan ca hai nam 1a 0,9%.
b. Xac suat mot nguoi lao dong gap tai nan it nhat mot lan trong hai nam la
P(A+ B) = P(A) + P(B) — P(AB) = 0,06 + 0,05 — 0,009 = 0, 101

Vay ti 1é nguoi lao dong gap it nhat 1 1an tai nan mat thoi gian trong 2 nam
3 10,1%.
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Bai 1.9 X4c suat tién nghiem cta bién cd Aj, Ay va Az lan lugt 1a P(A;) =
0,2; P(A3) = 0,5; P(A3) = 0,3. Xac suat diéu kién ctia bién ¢ B ddi véi bién ¢b
Ay, Ay, Az lan lugt 1a P(B| A1) = 0,5; P(B|Ay) = 0,4; P(B|A3) =0, 3.
a. Tinh P(BA;); P(BAs) v P(BA3).
b. Van dung dinh ly Bayes, hay tinh xac suat hau nghiem P(A3|B)?
c. St dung dinh ly Bayes bang cach lap bang dé tinh P(A;|B); P(As|B); P(A3|B)?
Gidi.
a. Céac xac suat duge tinh lan luot
P(BNA;) = P(A,).P(BJA;) =0,2.0,5=0,1.
P(BN Ay) = P(A).P(B|As) = 0,5.0,4 = 0,2.
P(BNAs) = P(A3).P(B|A3) =0,3.0,3 =0,09.
b. Van dung dinh ly Bayes, ta c6

P(A3).P(B| A
PUAL) PUBIAY + P(Ae) (Bl A2) + P(A).P(BIAs)

20
= ’ = ~0,5128.
0,1+0,24+0,09 39

P(As|B) =

c. Van dung dinh ly Bayes bang cach lap bang

A; | P(A) | P(B|A) | P(AB) P(A|B)

Al 0,2 0,5 0,1 0,1:0,39 ~ 0, 2564

Ay | 0,5 0,4 0,2 0,2:0,39 ~ 0,5128

As| 0,3 0,3 0,09 0,09 : 0,39 ~ 0, 2308
P(B) = 0,39

Bai 1.10 Mot cong ty dau chon mua mot ving dat & Alaska. Goi A 1a bién ¢6 tim
thay dau chat luong cao, B 1a sy kién tim thay dau chat luong trung binh, C' 1a
sy kién khong tim thay dau. Nghién citu s6 bo ban dau vé dia chat tai d6 cho két
qua véi xac suat tien nghiem nhu sau: P(A) = 0,5, P(B) = 0,2, P(C) =0, 3.

a. XAac suat tim thay dau 1a bao nhiéu?
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b.

Gida.

Sau khi khoan sau khoang 61m dau tién, thuc hién kiém tra dat. Xac suat
tim thay loai dat dic biet tuong tng véi loai dau qua kiém tra 1a

P(D|A) = 0,2; P(D|B) = 0,2; P(D|C) = 0,3
V6i D 1a bién ¢ chi mot loai dat.

Cong ty nhan xét nhu thé nao vé dat kiém tra? Tinh céc xac suat P(A|D),
P(B|D), P(C|D) va xac suat tim thay dau mdi.

Xac suat tim thay dau la P(A)+ P(B) =0,5+0,2=0,7.

Ta c6 tinh xac suat P(D), 4p dung cong thiic Bayes tit hé day du cac bién
c6 A, B,C

P(D) = P(A)P(D|A)+ P(B)P(D|B) + P(C)P(D|C)
= 0,5.0,2+0,2.0,2+0,3.0,3=0,23.

Tinh céc xac suat P(A|D), P(B|D), P(C|D)

P(A).P(D|A)  0,5.0,2 10

P(A|D) = = — — ~0,4348.
(AID) P(D) 0,23 23
P(B).P(D|B) 0,2.0,2 4
P(B|D) = = — — ~0,1739.
(BID) P(D) 0,23 23
P(C).P(D|C) 0,3.0,3 9
P(C|D) = = = = ~0,3913.
(D) P(D) 0,23 23

Nhan xét: Xac suat tim thay dau mdéi ( Sau khi khoan sau khoang 61m dau

10 4 14 . s
tien) 1a — + ~ 0,6087. Nhu vay, kha nang tim thay dau sau khi

23 23 23
khoan sau 61m 1a 60,87% thap hon xac suat tim thay dau lic ban dau la
70%. Xac suat dau cao ban dau la 50% giam xudng con 42,48% va xac suat

dau trung binh ban dau 1a 20% ciing gidm xudéng con 17,39%.

Bai 1.11. Gieo hai con xtic xac can déi va dong chat. Tinh P(A), néu A 1a bién
c6 ngau nhien chi tong sé diém trén hai con xtc xac chia hét cho 5.

Gidi
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Khong gian céc bién ¢6 so cap
0= {(i,j) /i =T.6.j = T,6)

gom 36 bién cb so cap. Gia si cac bién ¢6 so cap 1a dong kha nang. Khi d6, néu A
1 bién cb ngau nhién chi tong s6 diém chia hét cho 5, tic 1a

A={(1,4);(4,1); (2,3);(3,2); (5:5); (4,6); (6,4)}

thi ta ¢6

7

36

Bai 1.12. Mot khoi lap phuong c¢6 cac mat quét son duge chia thanh 1000 khoi
lap phuong con déu nhau. Tron déu va rat ngau nhién mot khoi. Tinh xac suat:

P(A)

a) Rut duge khoi c6 hai mat da quét son.

b) Rut duge khdi c6 ba mit da quét son.
Gidi

Dé thay, khong gian cac bién c6 so cap c6 1000 phan tii. Dé chia khéi lap phuong
thanh 1000 khéi con déu nhau thi mdéi canh phai chia 10 doan bang nhau. Khi d6
c6 8.12 = 96 khdi lap phuong con c6 hai mat quét son va c¢6 8 khoi lap phuong con
c¢6 ba mat quét son.

a) Goi A 1a bién ¢b rut duge khoi ¢6 2 mat quét son, khi dé

96

P(4) = 1000

=0, 096.

b)Goi B la bién ¢6 rat duge khoéi ¢6 3 mat quét son, khi do

8

P (B) = 155 = 0,008,

Bai 1.13. Trong 100 vé x0 s6 ¢6 10 vé tring thudng. Mot ngudi mua 5 vé. Tinh
xac suat:

a) C6 3 vé tring thudng.
b) C6 5 vé tring thudng.
c) C6 it nhat 1 vé triang thudng.
Giai

25



a) Xéc suat dé c6 3 vé tring thudng 1a

Do = C1%0(}920
‘ Cllf)OO .

b) a) Xac suat dé c¢6 5 vé triing thudng la

Co
Do = o5
100
c¢) Xac suat dé co it nhat mot vé tring thudng 1a
Cio
pe=1- =2
Cloo

Bai 1.14. Gid st A va B 1a hai bién ¢6 va A C B. Chitng minh réng hoic P(A) = 0
hoac P(B) = 1.

Giai

Do AC Bnén AN B = A. Tit gia thiét A va B doc lap, ta c6
P(ANnB)=P(A)=P(A).P(B),

suy ra P(A)[1 — P(B)] =0 hay P(A) =0 hodc P(B) = 1.
Bai 1.15. Mot hop chita 3 bi trang, 7 bi dé va 15 bi xanh. Mot hop khéc chita 10
biﬁ trang, 6 bi d6 va 9 bi xanh. LAy ngau nhién tit méi hop mot bi. Tim xac suat
deé hai bi rat ra cung mau.

Gian
Goi A 1a bién ¢6 hai bi rat ra cing mau, khi dé

310 76 159 207

PA) =" 2 27 2
) =359 " %595 T35~ 625

Bai 1.16. Trong mot ving dan cu ti 1é ngudi mac bénh tim 14 0,09; mac bénh
khép 1a 0,12 va méc ca hai bénh 14 0,07. KhAm ngau nhién mot nguoi trong ving
d6, tinh xac suat dé nguoi d6 khong méc ca bénh tim v bénh khép.

Giai
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Goi A va B lan lugt 1a cac bién cd nguoi dan mac bénh tim va bénh khép. Ta c6
P(A) =0,09 va P(B) = 0,12. Khi d6, xac suat dé ngusi dan khong mic ca 2 bénh
tim va khép la

P(AUB) = 1-P(AUB)
— 1-P(A)—P(B)+P(ANDB)
= 1-0,09-0,12+4 0,07
= 0,86.

Bai 1.17. Mot sinh vién khi vio thi mon xac suat théng ké chi thuoc 12 trong s6
20 cau hoi thi. Tinh xac suat dé sinh vien dé tra 16i dude ca 4 cau héi trong phiéu
thi ma anh ta phai tra 1oi.

Gias
Goi A 1a bién ¢6 sinh vién tra 16i duge ci 4 cau héi trong phiéu thi ma anh ta phai

tr4 10, khi d6
Ciy
P(A) = 212 ~ 0,102
&5
Bai 1.18. Ba nguoi choi tro gieo dong xu lién tiép, nguoi ndo gieo duge mat sap
thi thang. Tinh x4c suat thing cia ting ngudi.
Giai

Goi xac suat thing clia titng ngudi 1a: pi, pe, p3. Khi d6 ta c6 py + po + p3 = 1. Dé
thay do nguoi thit nhat duge gieo trudc nén p; = 2py = 4ps. Khi do, p; = b2 =

2. 1
77p3 - 7

Bai 1.19. Mot hop c¢6 100 tam thé nhu nhau duge danh so tir 1 t6i 100. Rat ngau
nhién hai thé roi dat theo thit tu tit trai qua phai. Tinh xéc suat dé:

a) Rut duge hai thé 1ap nén mot s6 ¢6 hai chit sb.
b) Rt duge hai thé 1ap nén mot s6 chia hét cho 5
Gias
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a) Goi A 1 bién c¢6 hai thé rat duge c6 hai chit s6. S6 bién ¢ so cap thuan 1gi
cho bién ¢6 A la k = A} va bién c¢b so cap dong kha ning ctia khong gian Q 1a
n = A%, Khi do, ,
Py =5 000
n Afy
b) Goi B la bién c¢b hai thé rit duge tao thanh mot s6 chia hét cho 5, khi d6 dé
c6 bién c6 so cap thuan lgi cho bién c¢6 B, ta rat thé thit hai mot cach tuy y trong
20 thé mang cac s6 5, 10, 15, 20,..., 95, 100 va rat 1 trong 99 thé con lai dit vao
vi tri dau. Do d6, k = 99.20. Ngoai ra n = A%,. Khi d6

=k,
n 100

Bai 1.20. Xac suat tieu thu dién ning trong mdi ngay khong vigt qua miic quy
dinh & mot nha may 1a p = 0,75. Tinh xac suat trong 6 ngay lien tiép c6 4 ngay
lugng dién khong vugt mic quy dinh.

Gidi
Tt bai toan ta nhan dugecn =6, k =4, p=0,75, ¢ = 0,25. Khi do,
Ps (4) = C4(0,75)*(0,25)* = 0, 3.

Bai 1.21. Mot ngudi ban lién tiép 5 vien dan vao muc tiéu véi xac suat trang dich
ctia méi vien dan 1a 0,2. Dé pha hity muc tiéu thi can tit 3 vién trang muc tiéu tré
len. Tinh xéac suat dé muc tieu bi tiéu diét.

Giai
Theo gia thiét ta co n =5, p = 0,2. Khi do6
Py (3:5) = Ps (3) + Ps (4) + Ps (5) ~ 0,0579.

Bai 1.22. Trong mot viing dan cu ¢6 20% ngusi dan mac mot loai bénh truyén
nhiém. Kham ngau nhién 500 nguoi. Tinh s6 ngusi mac bénh c6 kha nang 16n nhat
va xac suat tuong tng.

Giai
Ta co
(n+1)p = (500 + 1).0,2 = 100, 2.
nén s6 ngudi dan c6 kha nang mac bénh 16n nhat 1a 100, v6i xac suat tuong ing 1a

Psop (100) = C109(0,2)"(0,8)".

Bai 1.23. Tung hai lan mot con xtc xac can déi. Gia st A 1a bién ¢b tong s6 diem
hai lan tung bé hon 4, con B 1a bién ¢b s6 diém lan tung dau tien 1a 1. Hay tinh

P(A/B).
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Gias

+ Khong gian cic bién cb so cap

Q= {(i,j) /i=1,6;j = 1,6}

+ Cac bién cb6 so cap thuan lgi cho bién ¢6 A 1a (1,1); (1,2); (2,1).

L
+ Cac bién ¢b so cap thuan loi cho bién ¢6 B 1a (1,1); (1,2); (1,3); (1,4); (1,5);
(1,6).
+ Céac bién ¢6 so cap thuan lgi cho bién ¢6 AN B la (1,1); (1,2).

Vay

P(ANnB) 2/36
P(B)  3/36

Bai 1.24. C6 10 khach budc ngau nhién vao mot clta hang c¢6 3 quay. Tim xac

suat dé c6 3 ngudi dén quay sb 1.

P(A/B) = ;

Giai
Theo gia thiét bai toan ta cé thé xem viéc mdi hanh khach dén céc quay 1a mot

giai doan. Khi d6 ta c6 10 giai doan, mdi giai doan c6 3 cach. Theo quy tic nhan
ta c6 s6 truong hop dong kha nang la n = 319,

Goi A 1a bién c¢b c6 3 nguoi dén quay s6 1. Khi d6 so6 truong hop thuan lgi cho A
14 s6 cach chon ngdu nhién 3 ngusi tit 10 ngusi dé xép vao quay s6 1 va 7 ngudi
con lai s& dén ngdu nhién vao quay 2 va quay 3. Tic 1a m = C5,.27.

Vay

C3,.27
P(A) = ;ﬁo

Bai 1.25. Doan AB c¢6 do dai [ bi bé gay lam 3 doan tai 2 diém ngau nhién. Tinh
xac suat dé 3 doan nay ghép lai thanh mot tam giac.

Gidi

~ 0, 2601.

Gia stt  va y 1a do dai cac doan thit nhat va thit hai. Khi d6, do dai doan con lai
1a | — 2 — y. Khong gian bién ¢ so cap

Q={(z,y) ER”:0<z<l0<y<l0<z+y<l}.

Dua vao tinh chat clia tam gidc: tong 2 canh khong nhd hon canh thit ba, ta c6
bién cb6 dé ba doan tao thanh tam giac sé la

l l l
C:{(x,y)ER2:0<x<§;O<y<§;x+y>§}.
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. - 1 . .
Bang hinh hoc dé thay ti 1é gitta dién tich hinh C' va Q 1a T bieu nay dan téi

Bai 1.26. Tim x4c suat ctia diem M roi vao hinh tron noi tiép tam gidc déu canh
a = 2cm.
Gidi

Goi A 1a bién c¢6 diem M roi vao hinh tron noi tiép tam giac déu canh a = 2cm.

R 3
Goi h la duong cao trong tam giac deu, khi d6 h = a.g =3

+ Ta c6 dién tich ctia tam giac déu da cho la
1
mes (Q) = §ah =3

+ Ta ¢6 dién tich hinh tron da cho la
1 s
A)=7m.R* = -nh? = —.
mes (A) = 5" 3
Vay theo cong thiic xac suat hinh hoc ta c6
P(4) = mes (A) _ /3
mes(Q) /3
Bai 1.27. Hai s6 thuc a v b duge chon ngau nhién sao cho —2 < b < 0 va
0 < a < 3. Tinh x4c suat dé khoang cach gitta a va b 16n hon 3.
Glidi
Khong gian mau ctia phép thi: {(a,b) € R* : —2 < b < 0va0 < a < 3} duge biéu
dién trong mit phang toa do bdi hinh chi nhat (G) c¢6 2 dinh ddi dien 14 (0,0) va
(3,-2). (G) c6 diéen tich mes(G) = 2.3 = 6.

~ 0, 605.

Bién c¢6 "khodng cach gitta a va b 16n hon 3" duge bicu dién bdi mién tam giac
(H) gdm nhitng diém trong mat phang toa do (a,b) sao cho a — b > 3. D6 la
nhitng diém thuoc (G) va & phia dudi duosng thang x —y — 3 = 0. (H) c6 dién tich
mes(H) = (2.2)/2.

Vay theo cong thiic xac suat hinh hoc ta co6
mes (H) 1

 mes(G) 3

Bai 1.28. Gid st A va B hen gap nhau trong khoang thaoi gian [0;60] v6i diéu kien
nguodi thit nhat t6i sé doi ngudi kia trong 20 don vi thoi gian, sau d6 di khéi. Tinh
xac suat dé A va B gip nhau.
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Giai
Gia stt z & thoi gian dén ciia A, y 1a thoi gian dén ctia B. Khi d6, khong gian cac
bién cb so cap tuong tng v6i phép thit sé 1a tap hop Q c¢6 dang
{(a,b) eR*: 0 <2 <60va0 <y <60}
Ki hiéu C' 1a bién c¢6 2 nguoi gap nhau, khi do6
C={(z,y) € Ql|xr—y| <20}.
Vay theo cong thiic xac suat hinh hoc ta c6

602 — (60 — 20)° 5
P(C) = = —.
Bai 1.29. Cho hai bién ¢6 A, B va P(A) =0.2; P(B) = 0.5; P(A+ B) = 0.6. Tinh
P(AB).

Giai
ap dung cong thiic cong xac suat ta c6 P(AB) =0, 1.

Bai 1.30. Cho ba bién ¢6 A, B, C vd P(A) = 0.4; P(B) = 0.2; P(c) = 0.3 . Tinh
xac suat P(A+ B + C), biét rang A, B, C doc lap nhau.
Gias
ap dung cong thiic cong xac suat ta c6 P(A + B + C) = 0, 664.
Bai 1.31. Ba xa thi ban vao muc tieu. Xac suat trang dich ciia xa tha thi nhat
1a 0,7; clia xa thi thit hai 14 0,8; cia xa thi thit ba 14 0,9. Xac dinh x4c suat dé ca
ba xa thi cing ban trung dich.
Giai
Xéc suat dé cd ba xa thi cling ban tring muc tieu 14 0,7.0,8.0,9 = 0, 504.
Bai 1.32. Trong hop ¢6 7 bi tring va 8 bi den. Lay tiut hop ra lan lugt 2 bi (bi lay
xong khong hoan lai hop). Tim xac suat dé 2 bi déu tring.
Giai
6

—.— =0,2
15 14 0,

Xac suat dé 2 bi déu trang 1a

Bai 1.33. Tu mot hop chiia 8 vién bi d6 va 5 vién bi trang ngudi ta 1ay ngau nhién
2 lan, méi lan 1 vien bi, khong hoan lai. Tinh xac suat dé lay duoc:
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a) 2 vien bi do

b) 2 vién bi khéc mau

¢) Vien bi thit hai la bi trang.

Giai

Véi i € {1,2), dat:
T;: "vien bi 1ay ra lan thi i 1a bi trang",
D;: "vién bi lay ra lan thit i la bi dé".
a) Dat A: "lay duge 2 vien bi d6", ching ta co:

P (A) = P (D1D;) = P (D1).P(Dy/Dy) = %% - %

b) Dat B: "lay dugce hai vien bi khadc mau", ching ta co:

P (B) = P (T\Ds+ D\T3) = P(T\Ds) + P (D, T3)

= P (Th) P (D2/Th) + P (D1) P (T2/Dn)

58 85
T BR B2
20
39
) 5
¢) tuong tu ta c6 P(Ty) = e

Bai 1.34. Rt ngau nhién dong thoi 3 14 bai tit bo bai 52 14. Tinh xac xuat dé rit
duge it nhat 1 14 bai 4t.
Gidi

Goi A 1a bién ¢6 riat duge it nhat 1 14 at. Khi d6, A 1a bién c6 khong rat duge 14
at ndo. ta co

Bai 1.35. Mot 16 hang c¢6 50 san pham, trong dé ¢6 4 phé pham. Mot khach hang
kiém tra bing cach lay ngau nhién 10 san pham ti 16 hang nay. Néu trong 10 san
pham lay ra c6 khong qua 1 phé pham thi nguoi nay sé mua 16 hang. Tinh xéc
xuat dé 16 hang dudgc mua.
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Gias

Goi A: bién c6 16 hang dudec mua. A; bién cb trong 10 sdn pham lay ra c6 i phé
pham, i = 0, 10.

Khi do, ta c6: A = Ay + Ay va {Ag, A1} xung khic

= P(A) = P (Ay) + P (A;) ~ 0,82584.

Bai 1.36. Hai xa thti cling ban vao mot tam bia mot cach doc lap, moéi ngusi ban
mot phéat. Xac suat dé xa thi thi nhat va thit hai bin tring bia lan ludt 14 0,7 va
0,8. Tinh xac suat dé:

a) Ca hai xa thil ban tring bia.
b) Chi c6 xa thi thit nhat ban tring bia.
Giai
Goi A; 1a bién ¢b thit 7 ban trang bia, i = 1,2. Ta ¢6 {A;, Ay} doc lap.
a) Goi A 1a bién c6 ca hai xa thi ban trang bia. Khi do, ta c6
P(A) = P(A1As) = P(A).P(As) = 0,7.0,8 = 0, 56.
b) Goi B la bién c6 chi ¢6 xa thi thit nhat ban tring bia. Khi d6, ta c6
P(A) = P(AjAy) = P(A)).P(45) =0,7.0,2 =0, 14

Bai 1.37. Hai nguoi cong nhan cling san xuat mot san pham. Xéac suat dé nguoi
thit nhat lam ra phé pham 1a 0,02 v& ngudi thi hai lam ra phé pham 1 0,03. Rat
mot san pham tit sb6 san pham ctia hai nguoi. Tinh xac suat dé san pham lay ra
khong 1a phé pham.

Gidi

Goi B; la bién ¢6 san pham lay ra la do ngusi cong nhan thi i lam, ¢ = 1,2. Dé
thay B; va Bs tao ra nhom day du cic bién cb.

Goi A la bién ¢ san pham lay ra khong la phé pham. Khi d6
P(A) = P(By).P(A/By) + P (By).P(A/By) = 0,975.

Bai 1.38. C6 3 hop: mdi hop dyng 5 vién bi, trong dé hop thit i ¢6 i vién bi trang

(i =1, 3). Lay ngdu nhién tit mo6i hop ra mot vien bi.
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a) Tim xac suat dé lay dugc 3 vién bi tring.

b) Néu trong 3 bi lay ra c6 mot bi tring, tim x4c suat dé vién bi trang do la
ctia hop thit nhat.

Gias
Goi A; 1a bién ¢6 lay dugce bi trang tit hop thit 4,7 = 1,2, 3.
Ta c6 {A1, Aa, A3} 1a hé doc 1ap toan phan.

a) Goi A la bién ¢6 lay duge 3 vien bi trang

= A= Al.A2.A3
= P(A) =P (A;).P(Ay).P(A3) =3.2.2=0,048

b) Goi B la bién c6 trong 3 bi lay ra c6 1 bi trang, ta can tinh
P(A1.B) P (A4, A3)  P(A)P(A)P(43) 3

PAIB =" =~ rm ~ PB) . ®

Trong do

P(B)= P (A 75) + P (A A ) + P (A Ay Ag) =
Bai 1.39. Ba ngudi ciing vao mot ctta hang. Mdi ngudi muén mua ciing mot cai
Tivi, nhung cita hang chi con hai cai Tivi. Nguoi ban hang lam 3 14 tham, trong
do6 c6 hai 1a dude danh dau. Méi ngudi lan Iugt rat mot 14 tham. Néu ai riat duge
14 ¢6 danh dau thi duge mua Tivi. Chitng minh rang cach lam trén 13 cong bang
cho ca ba ngusi mua hang.

Gidi
V6ii € {1,2,3}, dat A;: "nguoi thit i rat duge 14 tham c6 danh dau", ching ta co:
e P(A) = §,
o Ay = A Ay + A Ay, nén

2

2 1
Zo4Z1=
3

P(Ay) = P (A1) P (Ao/ A1) + P (A1) P (As/ A1) = 2.5 +

Wl =

o A; = A_1A2A3 + AlA_2A3 = P (A3) =P (A_1A2A3) +P (AlA_QA) =3

wl
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Vay cach lam trén 1a cong bang cho ci 3 ngudi mua hang.

Bai 1.40. C6 hai hop thudc. Hop thi nhat dung 8 lo thudce, trong do6 c¢6 3 1o kém
chat lugng; hop thit hai dung 6 lo thudce, trong d6 c6 hai lo kém chat lugng.

a) Lay ngau nhién tit mai hop ra mot lo. Tinh xac suat dé duge 1 lo t6t va 1 lo
kém chat Iugng.

b) Lay ngau nhién mot hop roi tit hop do6 lay ra mot lo thi dugce lo kém chat
luong. Tinh xac suat dé lo kém chat luong d6 thuoc hop 2.

Giai

a) Lay ngdu nhién mdi hop ra mot lo:
V6i i € {1,2}, dit tén cac bién co:
T;: "Lo thudc lay ra tit hop thi i 1a lo tot",
K;: "Lo thudc 1ay ra tir lo thit i 1a lo kém chat lugng".
Khi d6 ta co

A=K{T, +T1Ks

= P(A) = P(K\Ty+ T1K>) = P (K\Th) + P (T K»)

= P (Ky) P(Tz) + P(Th) P (K3) = %

b) Lay ngau nhién mot hop roi tit hop do 1ay ra mot lo:

Dat H;: "lay duge hop thu i" (1 = 1,2) va B: "lay dugdc lo kém chat lugng".
Ching ta co:
B=HB+ HyB
P (Hy) = P (Hy) = 3;
P (B/H)
P (B/H,)

)

I colw

Vay xac suat can tim 1a
P (H).P(B/H,)
P (B)
P (Hs).P (B/H,)
P (Hy).P(B/Hy)+ P (H,).P (B/H>)
8

17

P(Hy/B) =
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Bai 1.41. Mot 16 hat giéng gom 3 loai dé 1an 1on. Loai 1 chiém 2/3 s6 hat, loai 2
chiém 1 /4, con lai 1a loai 3. Ti lé nay mam cta hat loai 1, hat loai 2 v& hat loai 3
theo thi tu 1a 80%, 60% va 40%. Lay ngau nhién mot hat tir 16 hat gidng.

a) Tinh x4c suat dé hat gidng lay ra la ndy mam duge. ¥ nghia clia xac suit
nay doi vé6i 16 hat giong 1a gi?

b) Gia sit hat gidng lay ra la ndy mam dugc. Tinh xac suat dé hat giéng do
thuoc loai 27

c¢) Gia sit hat giéng lay ra la khong nay mam duge. Nhiéu kha nang nhat 1a hat
gidbng dé6 thuoc loai nao? Tai sao?

Gidi

a) Goi A l1a bién c¢6 "hat giéng lay ra 1 hat nay mam dugc" va H; 1a bién c¢6 "hat
giéng 1ay ra thuoc loai i" (i = 1,2, 3),(khi d6 Hy, Ho, H3 1ap thanh mot he day du)
chung ta co:
1 1
P(Hs) = —
(Hj3) D

P(Hy) = 7; P(Hy

)_z_l;

[GCR N N

ap dung cong thitc xac suat toan phan ta c6

P(A) = 23: P (H;).P(A/H;) ~0,7167

i=1
Xac suat P(A) chinh 1a ti 1é nay mam chung ctia 16 hat gidng.
b)X4c suat phai tinh 1a P(Hy/A).
Theo cong thiic Bayes,

P (Hy/4) = Z “f;f: A<)A/Hz> 3

c) Gia st hat gidng lay ra la khong nay mam duge, chiing ta phai so sanh cac xac
suat P(H;/A), v6i i € {1,2,3} (ban doc tu giai).

Bai 1.42. Mot dam dong c6 s6 dan ong bang ntta sé dan ba. Xac suat dé dan ong

bi bénh tim 1& 0,06 v x4c suat dé dan ba bi bénh tim 1a 0,036. Chon ngiu nhién
1 nguoi tit dam dong, tinh xac suat dé ngusi nay bi bénh tim.
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Giai
Goi
+ A 13 bién ¢6 nguoi duge chon bi bénh tim.
+ H, 1a bién ¢6 ngusi duge chon 13 dan ba.
+ H, 1a bién ¢6 nguoi duge chon 1a dan ong.

Ta c6 Hy; Ho 13 he day di, khi d6 ap dung cong thitc xac suat toan phan ta co:

P(A) = P(Hy).P(A/H,) + P(H,).P(A/Hy) = 0,044,

Bai 1.43. C6 hai hop dung bi: hop I ¢6 5 bi trang va 7 bi den; hop II ¢6 6 bi trang
va 4 bi den. Lay ngau nhién 1 bi tit hop I b6 sang hop II, roi tit hop II lay ngau
nhién ra 1 bi. Tinh xac suat:

a) Bilay tut hop II 1a bi trang.
b) Bi lay tir hop I sang hop II 1a bi trang, biét rang bi 1y tit hop II 1a bi trang.
Giai
Goi T;: "bién c6 bi lay tir hop thit i 1a bi trang", i = 1, 2.
a) Ta can tinh P(T3). Ta c6 {T1,T1} la hé day du va xung khic.

ap dung CTXSTP:
P(Iy) = P(T).P(Tx/Th)+ P (Th) .P (T»/Th)

5 7 7 6 7
211 + B 127 0, 5833.
b) Ta can tinh:

P(TVTy) P(Ty).P(Ty/Ty) 5

PORI="p@y == pm) 1

~ 0, 4545.

Bai 1.44. Diéu tra veé gi6i tinh ctia sinh vién ¢ mot truong hoc, nguoi ta thay rang
¢6 65% nam va 35% nit. Trong d6, ty 1é hoc sinh nit va nam thich choi game tuong
ting 1a 20% va 25%. Chon ngau nhién mot sinh vién ctia truong nay, tinh xac suat:

a) Sinh vién dugc chon thich choi game.
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b) Sinh vién dugc chon 1a nam, biét rang sinh vién nay thich choi game.
Giai

a) Goi A 1a bién ¢6 chon dugc sinh vién thich choi game; A; 1a bién ¢6 chon duge
sinh vién nit; A, 1a bién c¢6 chon dudc sinh vién nam.

Ta ¢6 P(A;) = 35%; P(As) = 65% va {A1, A>} 1a he diy dit
ap dung CTXSTP:

P(A) = P(A).P(AJA)) + P (Ay) .P(A)Ay) = 35%.20% + 65%.25% = 0.2325.
b) Ta can tinh:

P(Ay.A) P (A).P(A/Ay)
P(4) P(A)

P (Ay/A) = =0, 6989.

Bai 1.45. Mot nha mAay c6 hai phan xudng. San luong ciia phan xudng I gap 3 lan
san luong clia phan xudng II. Ty lé phé pham ctia phan xudng I va II lan lugt 1a
3% va 5%. Chon ngau nhién 1 san pham ctia nha may, tinh xac suat:

a) Chon dugc san pham t6t do phan xudng I san xuat.
b) Chon duge 1 phé pham.

c) Gia st chon dugc san pham tét, tinh xac suat dé san pham nay do phan
xudng I sdn xuat.

Giai

Goi A 1a bién c¢6 chon dugc san pham tot; A; 1a bién ¢d chon dudce san pham do
phan xudng thi i sdn xuat, i = 1,2.

3 1

a) Ta can tinh:

P(A.A)) =P (A).P(AJA) =2 (1-3%) =0,7275

A~ w

b) Ta can tinh: P(A). Ta co6: {A1, Ao} 1a he day du

ap dung CTXSTP:

P (A) = P(A2) P (&) A1) + P (A2) P (&) As) = 5.3% + 1.5% = 0.035.
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¢) Ta can tinh:

P(ALA)  P(A).P(AJA)

P(Al/A) =

P(A) P(A)
ap dung CTXSTP ta co:
P(A) = P (A1) .P(A/A) + P (As) P (A/As) = %97% + %.95% — 0,965,
Khi do. P (A, /4) = 2277 0 7530,
0,965

Bai 1.46. Gieo 100 hat dau tuong. Xac suat ndy mam ctia mdi hat 14 0,9. Tinh
xac suat dé trong 100 hat:

a) C6 85 hat ndy mam.
b) Cé6 it nhat 99 hat ndy mam.
Gidi
a) Goi A 1a bién ¢6 c6 85 hat ndy mam, khi do ta c6
P (A) = Py (85) = C53,(0,9)*°(0,1)" = 0,0327

b) Goi B la bién ¢6 c6 it nhat 99 hat ndy mam. Ta can tinh P(B). Goi C' la bién
c6 ¢6 99 hat ndy mam va D 1a bién c¢6 c6 100 hat ndy mam.

Ta c6 B=C+ D (C va D xung kh&c)

= P(B) = P(C)+P(D)
— Pioo (99) + Pioo (100)
= O%(0,9)™(0,1)" + C183(0,9)"™(0, 1)°

= 0,0003.

Bai 1.47. Mot 16 hang chita rat nhiéu san pham véi ty 1é phé pham 1a 0,02. Lay
ngau nhién 150 san pham dé kiém tra. Tinh xac suat lay dugdc it nhat 1 phé pham.

Gidi
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Goi A la bién cb lay it nhat mot phé pham, khi dé ta c6
P(A)=1-P(B)=1-C%,(0,02)°00,98)"" = 0,9517

Bai 1.48. Ngan hang dé thi mon Xac Suat Thong Keé c6 500 cau héi. Thay Hung
chon ngau nhién 20 cau hoéi dé lam dé thi cudi ky. Méi cau hoéi ¢6 4 phuong an tra
16i trong d6 chi c6 mot phuong an ding. Mbi cau tra 15i ding dat 0,5 diém. Ban
Nam lam bai thi bang cach chon hi hoa mot phuong an cho mdi cau héi. Tinh xac
suat dé ban Hau dat 8 diém.

Gidi
Goi A 1a bién ¢6 ban Hau dat 8 diém.
Theo dé bai ta c6 luce do Bernoulli véi:
+ S6 phép thit : n = 20.
+ Xac suat dé ban Hau tra 16i ding 1 cau hoi: p = 0, 25.

Ta co
P (A) = Py (16) = C15(0,25)'%(0,75)" = 0,357.107

Bai 1.49. Ti lé san xut ra phé pham ctia mot may 1a 8%. Xem mot 16 hang gom
75 san pham do may dé san xuat ra.

a) Tinh xac suat dé trong 16 hang c6 10 phé pham.

b) Trong 16 hang, nhidu kha nang nhat c6 bao nhiéu phé pham? Tinh x4c suit
tuong ung.

Gidi

Néu xem viéc méy san xuat ra mot san pham la mot phép thit Bernoulli, véi xac
suat cho "thanh cong" 1a p = 0,08, thi khi may d6 san xuat 75 san pham, né da
thyc hién qua trinh B(75;0,08).

a) X4c suat phai tinh:
Pr5 (10) = C22(0,08)™.(0,92)% ~ 0,03941
b) S6 phé pham nhiéu kha ning nhét trong 16 hang la: [(75 + 1).0,08] = 6,
v6i x4c suat tuong Ung:
Pr5(6) = C%,(0,08)°.(0,92)" ~ 0, 16745
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Bai 1.50. C6 n chiéc binh va r vién bi. Nguoi ta lan lugt bé mot cach ngau nhién
ttmg vién bi vao mot binh bat k¥ trong n binh d6, cho dén khi hét bi... Tinh xéac
suat dé binh thit k c6 ding m vién bi (m < r).

Gidi

B6 ngau nhién mot vién bi vao mot binh 1a mot phép thi. Khi vién bi duge bé vao
binh thit & thi xem nhu dé 1a mot phép thit thanh cong. Xac suat dé mot phép thi

1 p .
thanh cong la p = —. Vay, chiing ta c6 qua trinh B(r, —) va xac suat phai tinh la:
n n

o ()

Bai 1.51. Nguoi ta mudn lay ngau nhién mot s6 hat tit mot 16 hat gidng c6 ti le
hat 1ép 1a 3% dé nghién ctu. Héi phai lay it nhat bao nhiéu hat sao cho xac suat
dé c6 it nhat mot hat 1ép khong bé hon 95%.

Gias

Goi n 1a s6 hat phai lay, ching ta c6 B(n;0.03). Xac suat dé cé it nhat mot hat
lép a1 — (1—0,03)" = 1 — (0,97)".

Theo gia thiét, ching ta co:
1= (0,97)" > 0,95 < (0,97)" < 0,05 < n > 98,3523
Vay, phai lay it nhat 99 hat giéng.

Bai 1.52. Cho 3 hop linh kién méy tinh ma kha nang lya chon ciia mdi hop 1a
nhu nhau. Hop tht nhat c6 30 linh kién, trong dé c¢6 20 linh kién t6t va 10 linh
kien xau. Hop thit hai c6 30 linh kién deu tot. Hop thit ba c¢6 30 linh kién, trong c6
15 linh kién t6t va 15 linh kien xau. Chon ngau nhién mot hop va tit d6 lay ngau
nhién 1 linh kién.

a) Tinh x4c suat linh kién 1ay ra la linh kién t6t.
b) Gia stt linh kién 14y ra la tot. Tim x4c suat dé linh kién d6 1a ctia hop thi 3.
Giai

a) Goi A la bién c6 lay ra la t6t va B; 1a bién c¢6 linh kién lay ra tu hop thu
ii—1,2.3.
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Dé thay By, Bs, B3 lap thanh mot hé day du cac bién c6. Theo cong thiic xac suat
day du, ta co:

P(A) = P(Bi1).P(A/By)+ P(By).P(A/Bs) + P (Bs).P(A/Bs)

_ 120 30 15\ 13
- 3\30 30 30/ 18
b) Xac suat dé linh kién tét 1ay ra la ctia hop tht 3:

P (Bs).P(A/Bs)

=0,23.

Bai 1.53. Hop thit nhat ¢6 5 qua cau trang va 10 qua cau doé , hop thi hai c6 3
qua cau trang va 7 qua cau d6. Tt mdi hop lay ngau nhién mot qua cau, roi ti
2 qua cau dé lay ngau nhién mot qua. Tim xac suat dé qua cau lay ra sau la cau
trang.

Gidi

Goi A 1a bién c6 qua cau lay ra sau cung la cau trang, Brr 1a bién c¢6 hai qua cau
14y ra tur hai hop 1a trang, Bpp 1a bién ¢b hai qua cau lay ra tit hai hop 1a dé, Brp
la bién cd qua cau lay ra tit hop thit nhat 1a trang va qua cau lay ra tit hop thi
hai 1& d6, Bpr 1a bién ¢6 qua cau lay ra ti hop thit nhat 1a dé va qua cau lay ra
tir hop thit hai 1a trang.

Dé thay Brr; Bpr; Brp va Bpp 1a cac bién ¢6 lap nén nhom day du.

Theo cong thic xac suat day du ta co

P (A)

(Brr) .P(A/Brr) + P(Bpp) .P(A/Bpp)
(Bpr) .P(A/Bpr)+ P (Brp).P(A/Brp)
5%

P

P
5 3 07 71 10 3 1
=10 + — )+ ==
10 510" 157102 157102

= 0,31667.

Bai 1.54. C6 2 chuong thé thi nghiém, trong dé chuong I ¢6 12 con thé trang va
3 con thé nau, chuong II ¢6 16 con thé trang va 4 con tho nau. Tinh cd, 1 con thd
tit chuong II nhay qua chuong I. T chuong I bat ngau nhién 1 con thé. Tinh xic
suat dé con thé bét ra la thé tring.

Gidi
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Goi A 1a bién ¢6 con thé nhay tit chuong II sang chuong I 13 thé trang

16 4
P(A)=—=-
20 5
Khi dé, bién c¢6 pht dinh A 1a bién ¢b con thé nhay tit chuong II sang chudng I 1a
tho nau .
P (4) :1_P(A):S
Dé thay céc bién ¢d A va A tao thanh nhém day di cac bién cb.
Goi B 1a bién c¢b bat ra dugce thé trang tit chuong 1.

Khi d6, B/A (tuong tu B/A) la bién ¢ bat duge tho trang khi con thd nhay sang
la tho trang (tuong ty, tho nau), véi:

13 — 12
P(B/A) = —=;P(B/A) = —.
ap dung cong thic xdc suat day di, véi
- 413 112
P(B)=P(A).P(BJA)+ P (A) P (B/A) = g-% Filoos

Ta suy ra xac suat dé bat dugc thé nau la
P(B)=1-P(B)=0,2

Bai 1.55. Ti 1é nguoi dan nghién thudc 14 § mot ving 1a 30%. Biét rang ti 1é nguoi
bi viem hong trong s6 nguoi nghién thudc 1a 1a 60%, con ti lé ngudi bi viem hong
trong s6 ngusi khong hut thudc 1a 1a 40%.

a) Chon ngau nhién mot ngudi, biét ring ngudi dé viem hong, tinh xac suat dé
nguodi dé nghién thude 4.

b) Néu ngusi d6 khong bi viem hong, tinh xac suat dé ngusi dé nghién thude
147

Giat
a) Goi A 1a bién ¢6 ngudi duge chon 1a nghién thube 1a: P(A) =0, 3.

Khi d6, bién c¢6 phit dinh A la bién ¢d nguoi duge chon khong nghien thudc:

P(A)=1-P(A)=0,T.
Dé thay A v A tao thanh mot nhom day di cac bién cb.
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Goi B la bién cb6 ngusi duge chon bi viem hong. Khi dé, B/A (tuong tu, B/A) 1
bién ¢d nguoi viem hong duge chon c¢6 nghién thude 1a (tuong ty, khong nghién
thudc 14) v6i xac suat:
P(B/A) =0,6;P(B/A) =0,4

Theo cong thiic xac suat day du, ta c6

P(B) = P(A).P(B/A) + P(A).P(B/A) = (0,3.0,6) + (0,7.0,4) = 0, 46.
Do A/B la bién ¢6 ngusi duge chon ¢6 nghién thudce 14, biét rang nguoi dé viem
hong. ap dung cong thiic Bayes:
P(A).P(B/A) _0.30.6 .

P (B) 0,46 0 7T

P(A/B) =

Vay xac suat dé ngusi, biét rang viem hong, dudc chon cé nghién thudc 14 bing
0.39.

Ta ciing c6 thé suy ra xac suat dé ngudi, biét rang viem hong, dudc chon khong
nghién thudc la:
P(A/B) =1— P(A/B) = 0,61.

b) tuong ty cau a) ta tinh dugc xac suat can tim 1a P(A/B) = 0,78 (ban doc tu
giai).
Bai 1.56. Trong mot bénh vién, ti 1é bénh nhan cac tinh nhu sau: tinh A ¢6 25%,
tinh B ¢6 35%, tinh C c¢6 40%. Biét rang ti lé bénh nhan 1a gido vién cac tinh la:
tinh A ¢6 2%, tinh B ¢6 3% va tinh C ¢6 3,5%. Chon ngau nhién mot bénh nhan,
tinh xac suat dé bénh nhan dé la gido vien.

Gidi
Goi X,Y, Z lan lugt 1a bién c6 bénh nhan duge chon thudc tinh A, B, C. Céc bién
c6 nay tao thanh nhom bién c6 day du véi xac suat:

1 7 2
P(X)=—P(Y)=— P(Z)=—-
Goi U la bién c6 bénh nhan dudc chon 1a gido vien, khi dé ta co
2 3 7
PU/X) = ——: P(U]Y) = ——: P(U/Z) = ——

Theo cong thiic xac suat day du, ta co
PU)=P(X).PU/X)+P(Y).PU/)Y)+P(Z).P(U/Z)=0,0295.

Bai 1.57. Trong mot ving dan cu ma ti 1é nit 1a 55%, c6 mot dot dich truyen
nhiém véi ti 1é mac bénh ctia nam 1a 6% va cua nit 1a 2%.
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a) Tinh ti l¢ m&c bénh chung ctia viing dan cu do.

b) Chon ngdu nhién mot ngusi tit viing dan cu d6 thi giap phai nguoi bi mac
bénh. Tinh kha nang nguoi bi mac bénh dé 14 nam gidi.

Gidi

a) Goi A 1 bién c6 ngusi dan dugc chon la nam. Bién c6 pht dinh A la bién cd
ngudi dan dugce chon 1a nit. Céc bién ¢ A va A tao thanh nhém bién c¢6 day du,
v6i xac suat:

P(A) = 0,45; P(A) = 0, 55.
Goi B 1a bién c6 nguoi duge chon mac bénh dich.

Khi d6, B/A (tuong tu, B/A) la bién c¢6 ngudi nam (tuong tu, nit) duge chon la
mac bénh:

P(B/A) =0,06; P(B/A) = 0,02.

Theo cong thic xac suat day du, ta co
P(B) =P (A).P(BJA)+ P (A) P (BfA) = 0,038
Vay ti lé mic bénh chung ctia ving 1a 0,038.
b) (A/B) 1a bién ¢6 bénh nhan dugce chon 1a nam.
ap dung cong thitic Bayes, ta co:

P(A).P(BJ/A) 0,45.0,06

P(4/B) = PB) oo o

Ta suy ra xac suat dé benh nhan duge chon I nit:

P(A/B)=1- P(A/B) =0,29.
Bai 1.58. Trong s6 10 xa thii ¢6 5 nguoi ban tring bia véi xac suat 0,9; c6 3 ngudi
ban trang bia véi xéc suat 0,8 va ¢6 2 ngudi ban tring bia véi xac suat 0,7. Chon
ngau nhién mot xa thit va cho anh ta ban mot vien dan nhung két qua khong tring
bia. Hoi xa thi 4y c¢6 kha nang thudc nhém nao?
Giai

Goi Ay, Ay va Az lan lugt 1a cac bién ¢ chi xa thit thuoc nhém thit nhat, thit hai
va thit ba.
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Dé thay Ay, Ay va As tao thanh nhom day du céc bién co, véi

5 3 2
P(A)) = 1—0;P(A2) = 1—0;P(A3) =10

Goi B la bién c¢b xa tht chon ra ban khong trang bia. Khi dé

P(B) = P(A).P(B/A)+P(Ay).P(B/Ay)+ P (As) .P(B/As)
h 1 3 2 2 3

1070 11010 T 10°10

17

=

Theo cong thiic Bayes ta co

P(A/B) =
P (4/B) = 1
P (As/B) = 1%

Xa thu duge chon ra c¢6 kha nang thudéc nhom tha hai va thit ba.

1.5 Bai tap dé nghi
Bai 1.59. Bai toan chiéc kim Buffon: Trén mét phang ké cdc dudng thing song

song cach nhau khodng 2a. Tung ngau nhién mot cai kim c6 chiéu dai 21 (I < a).
Tinh x4c suat dé cai kim cit mot duong thang bat ky trén mat phang.

Bai 1.60. Cho A, B 1 hai bién ¢ doc lap va P(A) = 0.3 va P(B) = 0.7. Tinh
XAC suat:

a) P(AB).
b) P(A/B).
c) P(B/A).
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DS: 0,21;0,3;0,7.

Bai 1.61. Trong mot hop c6 10 bi trdng va 20 bi den. Héi xac suat dé trong hai
bi 14y ra c6 mot bi trang, con bi kia den? (bi 1ay ra khong hoan lai hop).

a) Lay dong thoi 2 bi.
b) Lay lan lugt ting vien.
DS: 0, 4598.

Bai 1.62. Nam nop hd so di du thi vao truong dai hoc A va truong cao dang B.
Khé ning Nam thi dau vao trudng dai hoc 1a 0,6 va truong cao ding la 0,8. Kha
ning Nam khong thi dau vao it nhat mot trong hai truong 1a 0,3. Tinh xac suat
dé Nam thi dau vao it nhat mot trong hai truong A va B.

DS: 0,7.

Bai 1.63. Gieo mot con xtc xac can doéi va dong chat. Tinh xac suat dé xuat hien
mat 16n hon 4 cham.

1
DS: —.
3

Bai 1.64. Mot 16 hang gom 50 may vi tinh, trong dé c¢6 20 may do cong ty A san
xuat va 30 may do cong ty B san xuat. Mot khach hang chon ngau nhién 5 may
tit 16 hang nay. Tinh xac suat de:

a) C& 5 may do cong ty A san xuét.
b) C6 3 may do cong ty B san xuat.

Bai 1.65. Chon ngau nhién 2 vién bi trong mot binh ¢6 3 bi xanh, 4 bi d6 va 5 bi
vang. Tinh x4c suat dé chon duge ding 2 vien bi doé.

Bai 1.66. Mot hop c6 chita 7 vién bi trang va 3 vién bi den cuing kich thude. Lay
ngau nhién cting mot ltdc 4 vien bi. Tim x4c suat dé trong 4 vien bi lay ra dudc cé:

a) 2 vién bi den.
b) it nhat 2 vien bi den.
c¢) Toan la bi trang.

Bai 1.67. Mot khach san c6 6 phong don. C6 10 khach dén thué phong, trong dé
c6 6 nam va 4 nit. Ngudi quan 1y chon ngau nhién 6 ngusi. Tinh xac suat dé:

a) Ca 6 nguoi déu 1a nam.
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b) C6 4 nam va 2 nit.
c) Co6 it nhat hai ni.

Bai 1.68. Tt mot nhém ban gom 5 ngudsi: Nam, Ngoc, T, Quyen va Hai. Chon
ngau nhién 3 ban tit nhém nay, tinh xac suat dé trong d6 c6 ban Quyén.

DS: 0, 6.

Bai 1.69. Trong mot tuan 1& c6 7 tai nan giao thong. Tinh xac suat dé mdi ngay
xay ra dang 1 tai nan?

7!

Bai 1.70. Mot kien hang c¢6 10 san pham, trong dé 8 san pham loai A. Kiém tra
lan lugt khong hoan lai 2 san pham ctlia kién hang. Xac suat dé 2 san pham kiém
tra c6 khong qua 1 san pham loai A 1a bao nhieu?

17
bS: —.

45
Bai 1.71. Trong mot xudng c6 3 may lam viéc. Trong mot ca, may thi nhat c6
thé can stta chita v6i xac suat 0,12; may thi hai véi xac suat 0,15 va may thit ba
v6i xac suat 0,18. Tim xac suat sao cho trong mot ca lam viéc c¢6 it nhat mot may
khong can stia chita.

DS: 0,99676.

Bai 1.72. C6 4 linh kién dién trong mot mach dién, ching c6 thé bi héng mot
cach doc lap trong khoang thaoi gian T vé6i xac suat tuong tng: 0,2; 0,3; 0,4; 0,5.
Tim xac suat dé mach bi héng trong thoi gian T néu mach mic song song. Cau
hoi tuong tu cho truong hop mac ndi tiép.

Bai 1.73. C6 hai kien hang, kien thit nhat c6 8 san pham t6t v 2 san pham xau;
Kien thi hai c6 9 san pham t6t va 1 san pham xau. Lay ngau nhién 2 san pham ti
kien thit nhat bé vao kieén thi hai, rdi sau dé lay ngau nhién 3 san pham tit kien
thit hai. Tim xac suat dé trong 3 san pham lay ra c¢6 2 san pham tot.

Bai 1.74. C6 3 hop thudc, hop thit nhat c6 5 6ng thude tot va 2 éng thude xau;
hop thit hai ¢6 4 éng thude tot va 1 6ng thude xau; hop thi ba c¢6 3 6ng thude tot.
Lay ngau nhién 1 hop va tit hop do6 rat ngau nhién 2 6ng thude.

a) Tinh xac suat ctia bién ¢ rat duge 1 6ng tot va 1 dng xau.

b) Gia st rat duge 2 6ng t6t, tinh xac suat ctia bién c¢6 2 6ng d6 thuoc hop thi
hai.
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Bai 1.75. Mot nha mAy san xuat bong den c6 2 phan xudng, biét rang xudéng thit
nhat san xuat gap 4 lan xudng thit hai, ti 1é bong den hu phan xudng thi nhat 1a
10%, ti lé bong dén hu phan xudng thi hai 14 20%, chon ngiu nhién 1 béng den
cuia nha may.

a) Tinh x4c suat ctia bong den bi hu.

b) Gia stt chon duge béng den hu, nhiéu kha ning den nay do phan xudéng nao
san xuat? Tai sao?

Bai 1.76. Ti lé san xuét ra phé pham ciia mot may 1a 6%. Mot 16 hang gom 60
san pham do may do san xuat ra.

a) Tinh xac suat dé trong 16 hang c6 5 phé pham.

)
b) Tinh x4c suat dé trong 16 hang khong c6 phé pham nao.
c¢) Tinh xac suat dé trong 16 hang c6 it nhat 1 phé pham.

)

d) Trong 16 hang, nhiéu kha ning nhat cé bao nhiéu phé pham? Tinh xac suét
tuong ing.

Bai 1.77. Trong mot 16 hang c6 100 san pham, trong dé c6 20 san pham loai A.
Lay ngau nhién (lién tiép ting san pham mot) ba san pham. Tinh xac suat dé ca
3 san pham déu 1a loai A.

Bai 1.78. Mot hop thudce c¢6 5 6ng thude tot va 3 6ng thude kém chat lugng. Chon
ngau nhién lan lugt khong tra lai 2 6ng. Tinh xac suat dé:

a) C& hai 6ng chon dugc deu tot.
b) Chi 6ng thude chon ra dau tién la tot.
c¢) Trong hai 6ng c6 it nhat mot dng thude tot.

Bai 1.79. Mot 16 san pham gom hai loai, trong d6 s6 san pham do méay tht nhat
san xuat gap hai lan s6 san pham do may thi hai san suat. Ti lé phé pham cia
may thit nhat 1a 0,04 va ctia may thit hai 14 0,06. Lay ngAu nhién mot san pham.
Tim x4c suat dé san pham chon duoge la tot.

Bai 1.80. Mot hop dung 15 qua béng ban trong dé c¢6 9 qui con mdéi. Lan dau
ngudi ta lay ngdu nhién 3 qua dé thi dau, sau d6 lai tra vao hop. Lan thit hai lay
ngau nhién 3 qua. Tim xac suat dé ca 3 qua lay ra lan sau déu méi.

Bai 1.81. C6 hai chuong thé. Chuong thtt nhat c¢6 5 con thd den va 10 con thd
trang. Chuong thit hai c6 7 thd den va 3 con tho trang. T chuong thi nhat ta bat
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ngau nhién 2 con thé bé vao chuong thit hai, roi sau d6 tit chuong thi hai bat ra
mot con tho, tinh xéc suat dé con thoé nay la thé tring.

Bai 1.82. Mot chuong ga c6 9 con mai va 1 con tréong. Chuong kia c6 1 con mai
va 5 con trong. T mdi chuong ta bat ra ngau nhién mot con lam thit. Cac con ga
con lai duge don vao mot chuong thit ba. Tt chuong thit ba nay lai bat ngau nhién
mot con ga. Tinh xac suat dé ta bat duge ga tréng.

304
DS: —.
840

Bai 1.83. C6 3 hop: moi hop dung 5 vién bi, trong d6 hop thi i ¢6 i bi trang .
Chon ngau nhién mot hop, roi tit hop da chon lay ngau nhién dong thoi 3 vien bi.
a) Tim xac suat dé lay dugc 3 vien bi tring.
b) Néu trong 3 bi ldy ra c6 mot bi tring, tim x4c suat dé vién bi trang do 1a
ctia hop thit nhat.
DS: 0, 048; 3
* ) ) 29'

Bai 1.84. Mot xa tht ban 10 vién dan vao 1 tam bia mot cach doc lap. Xac suat
ban tring bia clia mdi vien dan bang nhau va bang 0,6. Tim x4c suat c6 tit 5 dén
7 vién dan tring dich.

DS: 0, 6665.

Bai 1.85. Trong kho ¢6 20 bao hang, trong d6 c¢6 12 bao loai I ( chita 60% hang
tot) va 8 bao loai IT ( chita 40% hang t6t). Lay ngau nhién 1 bao va tit bao d6 lay
ngau nhién mot san pham.

a) Tinh xac suat dé san pham do la hang tot.

b) Gia sit sdn pham d6 1a hang t6t. Theo ¥ ban thi bao lay ra thuoc loai gi? Vi
sao?

Bai 1.86. Trong 18 xa thii ¢6 5 ngudi c6 kha ning ban tring bia véi xac suat 0,8;
7 ngudi c6 kha nang ban trung bia v6i xac suat 0,7; 4 nguoi c6 kha niang ban tring
bia véi xac suat 0,6 va 2 ngudi ban tring bia véi xac suat 0,5. Chon ngau nhién
mot xa thi va anh ta da ban khong trang dich. Héi anh ta c6 kha ning thuoc
nhém nao nhiéu hon?

Bai 1.87. Trong mot thanh phd nao do, ti 1é nguoi thich xem bong da 1a 60%.
Chon ngau nhién mot nhém gom 12 nguoi.

a) Tinh x4c suat dé trong nhom dé c6 ding 5 ngudi thich xem bong da.
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b) Tinh xac suat dé trong nhém d6 khong c6 ngudi nao thich xem béng da.
c¢) Tinh xé4c suat dé trong nhém do6 c6 it nhat mot ngusi thich xem béng da.

d) Trong nhém dugc chon néi trén, theo ban nhiéu kha ning nhat 1a ¢6 bao
nhiéu nguoi thich xem béng da? Tinh xac suat tuong dng.

Bai 1.88. Trong mot nha may san xuat thic &n déng hop cé ti 1é hop khong dat
tieu chuan chat luong 1a 4%. Ban tham dinh chat lugng chon ngdu nhién mot s6
hop dé kiém tra. Hoi phai lay it nhat bao nhiéu hop dé kiém tra sao cho xéc suat
dé co6 it nhat mot hop khong dat chat luong khong bé hon 90%.

Bai 1.89. Mot nhan vién ban hang méi ngay di chao hang & 20 noi véi xéc suat
ban dugc hang ¢ moi noi 1a 0,3.

a) Tim xac suat dé ngusi d6 ban duge hang & 4 noi.
b) Tim x4c suit dé ngudi d6 ban duge hang & it nhat mot noi.

Bai 1.90. Trong mot hop c¢6 9 vién bi, trong dé ¢6 3 bi do con lai 1a bi xanh. Lan
lugt 14y ngAu nhién c¢6 hoan lai 3 bi. Tim xéc suat dé:

a) Lay dugc 2 bi xanh.
b) Lay dugc it nhat 1 bi do.
DS: 0,4444: 0,7037.
Bai 1.91. Trong 100 vé x0 s6 ¢6 8 vé tring thuéng. Mot ngudi mua 3 vé.
a) Tinh xac suat dé ngusi dé tring duge 1 vé.
b) Tinh x4c suat dé ngudi dé tring duge 2 vé.
¢) Tinh xac suat dé ngudi dé tring duge it nhat mot vé.

Bai 1.92. Mot khéi lap phuong c¢6 6 mat quét son duge chia thanh 1000 khéi lap
phuong con déu nhau. Lay ngau nhién dong thoi ra 3 khoi

a) Tinh xac suat lay duge 1 khoi ¢6 hai mit quét son va 2 khoi ¢6 3 mat quét
son.

b) Tinh x4c suat lay dugc ca 3 khoi c6 3 mit quét son.
Bai 1.93. Gieo ngau nhién hai con xtic xac can doéi dong chat. Hay tinh xac suat
a) Mat 6 xuat hién ding mot lan.
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b) Mit chdn xuat hién cé hai lan.
c¢) Tong cac mat xuat hien la 4.
d) Tong céc mat xuat hién chia hét cho 3.

Bai 1.94. Mot 16 hang gom 14 chiéc may tinh, trong d6 c6 3 chiéc hieu IBM, 4
chiéc hieu HP, 4 chiéc hiéu Samsung va 3 chiéc hiéu Sony. Chon ngau nhién dong
thoi ra 4 chiéc mAay tinh. Hay tinh x4c suat

a) C6 di 4 nhan hiéu cia 4 hang IBM, HP, Samsung va Sony.
b) Co6 2 chiéc nhan higu HP va 2 chiéc nhan hiéu Samsung.
c) Khong co chiéc nao c6 nhan hieu IBM va Sony.

Bai 1.95. Mot hop c6 18 san pham, trong dé cac loai A, B va C lan luge 1a 7, 6 va
5. Lay ngau nhién ra 8 san pham tit hop d6. Tinh xac suat dé trong 8 san pham
lay ra moi loai A, B va C c¢6 it nhat mot san pham.

Bai 1.96. Hop thi nhat c¢6 2 vién bi xanh va 3 vién bi d6. Hop thit hai c¢6 1 vién
bi xanh va 2 vién bi dé. T mdi hop 1ay ngau nhién ra 1 vién bi. Sau d6 chon ngau
nhién 1 vién bi tit 2 vien bi lay ra tit hop. Tinh xac suat dé vien bi dugc chon la
bi do.

Bai 1.97. Hop thi nhat c¢6 4 vien bi xanh va 3 vién bi d6. Hop thit hai c¢6 1 vién
bi xanh va 2 vién bi dé. T hop thi nhat 1ay ngau nhién ra 1 vién bi bé qua hop
thit hai. Sau d6 chon ngdu nhién 2 vién bi tit hop thit hai. Tinh xac suat dé lay
duge 2 vién bi cing mau.

Bai 1.98. Mot hop ¢6 5 vién bi xanh va 10 vien bi d6. Thyc hién 9 lan 1ay ra (c6
hoan lai)mot vien bi dé xac dinh mau

a) Tinh xac suit c6 5 lan 1ay duge bi do.
b) Tim s6 bi dé ¢6 kh& nang nhat.

Bai 1.99. Hop thi nhét c6 2 san pham loai A va 3 san pham loai B. Hop thit hai
c6 1 san pham loai A va 4 san pham loai B. Lay ngau nhién 2 san pham tit hop
thit nhat bo sang hop thit hai. Sau d6 lay tit hop thit hai ra 2 sdn pham

a) Tinh x4c suat dé 2 san pham lay ra c6 1 san pham loai A v& 1 san pham loai

B.
b) Tinh x4c suat dé 2 san pham lay ra 1a 2 san pham loai A.

c¢) Tinh xac suat dé c6 it nhat mot san pham loai B.
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Bai 1.100. Gieo 25 hat giéng c6 xac suat ndy mam 1a 0.75
a) Tinh xac suit dé c6 15 hat ndy mam.

b) S6 hat giong c6 kha nang ndy mam nhat 1a bao nhiéu? Tinh x4c suat tuong
ung.
c¢) Phai gieo bao nhiéu hat gidng loai d6 dé xac suat c6 mot hat ndy mam khong

bé hon 0.999.

Bai 1.101. C6 hai chudng thé thi nghiém, chuong thi nhat c6 2 théd trang va 3
thé nau, chuong thit hai c6 1 thé trang va 2 thoé nau. Tinh ¢, 2 con thé tit chuong
thit nhat chay sang chuong thi hai. Bat tit chuong thit hai ra 2 con thé

a) Tinh xac suat dé 2 con tho bét ra la thé trang.
b) Tinh xac suat bat ra 2 con thd khac mau.
¢) Tinh xac suat bat duge it nhat mot tho trang.

Bai 1.102. Mot bo bai 52 quan bé di 2 quan bai mot cich ngau nhién va chia déu
cho 5 ngudi choi. Tinh x4c suat mot nguoi choi duge chia 2 quan at.

Bai 1.103. Mot ngudi c¢6 3 chd cau ca véi xac suat dé mot lan tha cau sé cau
duge mot con ca ¢ mdi cho lan luge 1a 0.8, 0.7 va 0.9. Nguoi d6 chon ngau nhién
mot chd dé cau bang cach gieo ngdu nhien 2 dong xu can déi va dong chat. Néu 2
dong xu sap thi chon chd cau thit nhat, néu 2 dong xu ngita thi chon chd cau thit
hai,truong hop con lai sé chon chd cau thi ba.

a) Néu chon duge mot chd dé cau, tinh xac suat dé sau mot lan tha cau ngudi
d6 cau duge mot con ca.

b) Tai mot chd cau da chon, ngudi dé tha cau 3 lan thi dugec mot con ca. Hoi
kha nang ngusi dé da cau ¢ dia diem nao?

Bai 1.104. C6 3 nguoi A, B va C lan lugt bat 3 14 tham trong dé c6 2 14 tham tot
va 1 14 tham khong tot. Hoi kha nang bat dude 1a tham tét ciia A, B va C ¢6 nhu
nhau khong? tai sao?

Bai 1.105. Phai gieo mot con xtc xic can dbéi dong chat bao nhiéu lan dé xéc

. . . . 1
suat c6 it nhat mot lan mat "luc" xuat hién 16n hon 5

Bai 1.106. Gia st ty lé lam ra chinh pham clia mot may 1a 99%. Héi phai lam ra
bao nhiéu san pham dé xac suat may d6 lam ra it nhat mot chinh pham 1a 95%.

Bai 1.107. X&c suat dé thoi tiét thuan loi cho gidng lda A 1a 0.9. Néu thai tiét
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thuan lgi thi xac suat dé giéng lia A dat ning suat cao 14 0.85. Néu thoi tiét khong
thuan loi thi v6i xac suat 0.2 gidng lda A sé dat ning suat cao.

a) Tinh x4c suat dé gidng lta A dat nang suat cao.

b) Gia sit giong lia A khong dat niang suat cao, hdy tinh x4c suat dé thoi tiét
khong thuan 1¢i cho giéng lia A.

Bai 1.108. Ba bic dién dugc truyén theo mot kénh thong tin véi miic do chinh
xac khac nhau. Cu thé méi bic dien déu c6 mot trong ba kha ning sau

a) Ap: biic dien dugc truyén ding.
b) Aj: biic dien duge truyén sai lech mot phan.
c) As: biic dien dugc truyen sai lech hoan toan.

V6i xac suat pr, p2 va ps ma p; € (0,1),p1 + pa + p3 = 1. Gia sit cac bic dién duge
truyen dung hay sai lech 1a doc lap véi nhau. Hay tinh cac xac suat

a) C& 3 btic dién déu duge truyeén dung.
b) C6 it nhat mot biic dién bi truyen sai lech hoan toan.

Bai 1.109. C6 hai chuong ga ndm canh nhau. Chuong thi nhat c6 18 ga méai va
2 ga trong, chuong thit 2 ¢6 15 ga méai va 5 ga trong. Bat ngd 2 con ga tit chuong
thtt hai nhay sang chuong thi nhat. Nguoi ta bat ngau nhién 2 con ga tit chuong
thtt nhat bé vao lai chuong thit hai.

a) Tinh xac suat bat dugc 2 con ga trong.
b) Tinh x4c suat bat duge 1 g trong va mot ga mai.
¢) Tinh xac suat bat duge it nhat 1 con ga trong.

Bai 1.110. Tai mot nha may san suat béng den dién ti xac suat lam ra mot béng
den dat tieu chuan la 0.8. Truéc khi xuat xudng cac bong den can phai dong dau
kiém tra chat luong. Vi kiém tra khong chat nén mdi béng dat tiéu chuan cé xac
suat duge déng dau 1a 0.9 con mdi béng khong dat tieu chuan c6 xac suat duge
dong dau 1a 0.05

a) Chon ngau nhién mot bong den. Tinh xac suat bong den d6 duge dong dau
kiém tra chat Iugng.

b) Gia st chon dugc mot bong da c6 déng dau kiém tra chat lugng. Tinh xac
suat dé béong den dé la loai béng den dat tieu chuan.
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Bai 1.111. Mot ca thg gdm 3 cong nhan san xuat cing mot loai san pham véi s6
san pham lam ra ty 1& v6i 3:4:5 va vé6i ty 1é phé pham tuong tng 1a 2%:2.5%:3%.
Chon ngau nhién ra mot san pham do ca thg d6 san suét

a) Tim xac suat dé san pham chon ra la phé pham.

b) Néu kiém tra thay dé 1a phé pham, hay tinh xac suat dé phé pham do cong
nhan thit ¢ sdn xuét ra (1 = 1,2, 3).

Bai 1.112. X4c suat dé mot xa thi bin tring muc tiéu 6 méi lan ban 1a 0.4. Tinh
xAc suat muc tiéu bi tieu diet sau 3 lan ban doc lap, biét rang xac suat muc tieu
bi tieu dict khi trang 1, 2, 3 phat lan lugt 1a 0.2, 0.5 va 0.8.

Bai 1.113. Tt mot 16 hang c6 5 san pham loai I va 2 san pham loai II. Lay ngau
nhién dong thoi tit 16 hang dé ra 3 san pham.

a) Tim xac suat dé trong 3 san pham lay ra c6 2 san pham loai I va 1 sdn pham
loai II.

b) Tim x4c suit dé trong 3 san pham lay ra c6 it nhat 1 san pham loai I.
Bai 1.114. Mot em bé trong tii trai ¢6 5 bi dé va 4 bi xanh, trong tai phai ¢6 6
bi d6 va 3 bi xanh. Lay ngau nhién hai vién bi tit tai trai bo qua tai phai, roi 1ay
ngau nhién tur tai phai ra hai vién bi.

a) Tinh xac suat dé 2 vien bi lay ra lan sau l1a 2 bi do.

b) Tinh x4c suat dé 2 vién bi lay ra lan sau la 2 bi cling mau.

a) Tinh xac suat dé 2 vién bi lay ra lan sau 1a 2 bi khac mau.

Bai 1.115. C6 2 16 san pham. Lo thit nhat c6 8 san pham loai I va 3 san pham
loai II; 16 thit hai c6 15 san pham loai I va 5 san pham loai II. Tit méi 16 1ay ngau
nhién ra mot san pham. Sau do6 lay ngau nhién 1 san pham tit 2 san pham vira lay
ra trude. Tim kha nang dé san pham lay ra sau ciing la san pham loai 1.

Bai 1.116. Xac suat dé mot xa thi ban tring bia 1a 0.95. Héi xa thi nay phai ban
it nhat bao nhiéu vien dé véi xac suat khong bé hon 0.99 xa thii nay ban tring bia
it nhat mot vien.

Bai 1.117. Mot may san xuat xac chi tiét dien tit v6i xac suat phé pham la 0.015.
a) Hay tinh xac suat dé san xuat 300 chi tiét dien tit, phat hién ra 5 phé pham.
b) Tinh s6 phé pham c6 kha nang nhat.

c¢) Phai san xuat bao nhiéu chi tiét dién tit loai d6 dé xac suat c6 it nhat mot
chi tiét khong bi hong khong bé hon 0.9999.
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Chuong 2

2

M

P ~

Bién ngau nhién va cac dac

trung

.1 Bién ngau nhién

Mot trong nhitng khai niém co sé ctia 1i thuyét xac suat 1a khai niem vé bién
ngau nhién (BNN) (con dugc goi 1a dai lugng ngau nhién). Ta c6 thé hicu ve
BNN nhu sau:

"Bién" la cdi co thé thay doi "Ngau nhién" la khi nguoi ta chua dc dinh dugc
cdi gi dé, thi nguoi ta goi né la ngau nhién. Con khi zdc dinh duoc thi tro
thanh "dinh tinh" hét ngau nhién. Mot bién cé thé la ngdu nhién vdi nguoi
nay, nhung khong ngau nhién vdi nguoi khdc tuy vao luong thong tin nhan
duge. "Bién ngau nhién" la nhiing bién ma gid tri cia né duge xdc dinh mot
cdach ngau nhién.

Tuy nhién dé la cach hiéu thong thuong, dai khai va chua chiit ché vé mit
toan hoc. Ta sé dinh nghia BNN theo ngon ngit toan hoc nhu sau:

BNN la mot so duge gan cho tiung két qud ciua phép thi. Do cic két qud
ctia phép thi dugc ghi bdi cic bién co so cip, nén BNN cé thé coi nhu ham
X = X(w) trén khong gian cdc bién c6 so cap Q va nhan moi gid tri tuong
wng vdi mot xdc sudt nao dé. Cu thé BNN X ciia mot phép thi vdi khong
gian mau S la mot dnh za
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X: Q=R
wr X (w).

M« BNN coi nhu duge xac dinh néu nhu ta biét duge 2 yéu to sau:

e Tap cac gia tri cia BNN.
e (Cac xac suat ma BNN nhan gia tri thuoc tap do.
¢ Can ct vao tap cac gia tri cia BNN ma ta chia BNN thanh 2 loai
e BNN r1di rac néu tap cic gia tri ciia né la hitu han hosic vo han dém
dugc (tap gia tri c6 thé danh sb thit tu).
e BNN lién tuc néu tap cac gia tri cia né 1a vo han khong dém duge (tap
gia tri 1ap day mot khoang s6 thuc nao do).

4 BNN thuong duge ki hieu la X, Y, Z, ... hoac X1, X2, ...

¥« Chu §: Khong phai moi ham xac dinh trén khong gian cac bién ¢o so cap Q 1a
BNN ma thuc chat van dé 1a can tra 10i cau hoéi: xac suat dé gia tri ciia BNN
X thuoc tap hop nay hay tap hgp khéc trén R | tic la xét P(w : X(w) € B)
v6i B 1a 16p cac tap thuoc . Tt d6 dan dén cac dinh nghia chinh x4c hon clia
BNN ma noi dung cua né duge trinh bay trong cac tai lieu chuyén nganh.

2.2 Luat phan phoi xac suat ctia bién ngau nhién

+  Luat phan phdi xac suat ctia bién ngau nhién (BNN) la mot biéu do, trong
do chi ra
e Cac gia tri c6 thé nhan dugc ctia BNN.

e Xac suat tuong ing dé BNN nhan céc gia tri do.

+  Luat phan phéi xac suat thuong dugce thé hien dudi hai hinh thitc: ham mat
do xac suat va ham phan phdi xac suat.

+  Ham mat do xac suat ctia BNN rdi rac thuong duge thé hien dusi dang bang
phan phoi x4c xuat, nhu sau

Xz |xg| 23] ... T

P |P1|DP2]|DP3| - Pn
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voi z; lacac giatricia X; p, =P (X =m): Y pp=1vap; >0, i =1,n.
Néu ¢ € {z1, 22, ...,2,} thi P(X =¢) =0.

4+  Ham mat do xac suat cia BNN lién tuc duge bidu thi béi do thi cia ham s
y = f(z) xac dinh trén (—oo;+00) , thda man

o f(r)>0,VxreR

.jff@ym:1

+  Tinh chat ciia ham mat do

e Néu f lien tuc tai diém xq thi F'(zo) = f(z0).

e Véi moi s thuc a va b théa a < b ta ¢

P@<X<mzpmgX<m:Pm<Xgmzpmgxgm:/f@ﬁ

e Véimoia €R, P(X =a)=0.

2.3 Ham phan phéi

1. Dinh nghia

Ham F dugc xéc dinh béi: Vo € R, F () = P (X < z) dugc goi la ham phéan
phoi xac suat cia BNN X, hay goi ngan gon 1a ham phan phdi.

a. Véi X 1a BNN roi rac c6 bang phan phoi xac suat 1a

Xz |2 | 23] ... T

P |P1|DP2]|DP3| - Pn
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thi ham phan phdi F (z) = Z P (X = ;). Cu thé

r;<T
( e
0 neu <z
1 ntu 7 <z <9
p1 + D2 néu w9 <z <3

pr+pet-+pr néu << Ty

pL+pe+ -t ppo1 néu x,_ <z <y

\ S pi=1 néu T, <
b. Véi X 1a BNN lién tuc c¢6 ham mat do xac suat la f(z) thi ham phan

phéi xac suat F (z) = / f(t)dt. Cu thé

o (x) khi x € a, b
0 khi z ¢ [a, b

e Néu X ¢6 f(z) =

khi T <a

thi F(x)=<{ [e(t)dt khi a<z<b

a

1 khi r>b

0 khi z<a
¢(x) khi z>a

e Néu X ¢6 f(z) =

0 khi z<a
thi F(z) = T
(@) [e@)dt khi z>a
a

2. Tinh Chat
a. V(zy,x2) € R2, (1 < a9 = F(x1) < F(29))

lim F(x)=0

b T—r—00
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c. F(x) lién tuc trai trén R .

d. F(z) la ham don diéu khong gidm.

e. Cho X la BNN roi rac, véi moi a,b théa a < b ta co6
i. Pla< X <b)=F()— F(a)
i. P(X =) = F(ziy1) — F(x;)

f. Cho X la BNN lién tuc, v6i moi a,b théa a < b ta co6

Pla< X <b=Pa<X <))

=Pla<X<b)=Pa<X<D)
= F(b) — F (a)

g. P(X =a)=F(a") — F(a) v6i moi a € R, trong d6 F(a™) = lim f(z).

z—at

h. Néu X 1a BNN lien tuc c¢6 ham mat do xac suat f(x) thi F'(z) = f(x).

2.4 Cac s6 dac trung ciia mot bién ngau nhién
1. Ky vong (ki hicu F(X))

a. Dinh nghia
Ta dinh nghia ky vong cho ting loai bién ngau nhién nhu sau

e Néu X la bién ngau nhién roi rac c6 bang phan phéi xéc suat

X|axr|xo| 23| ..., Tn

P |DP1|P2]|P3| - Pn

thi k¥ vong ciia X dugc xac dinh bang cong thiic
n
E(X) = Z LiPi
i=1

e Néu X la bién ngau nhién lién tuc ¢6 ham mat do xac suat 1a f(z)
thi ky vong ciia X dugc xac dinh bing cong thitc

“+00

E(X):/:z;f(:c)dzz:

—0Q
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b.  Tinh chat
Cho C' 1a mot hing s6, X va Y 1a hai bién ngau nhién. Tu dinh nghia
ky vong ta rut ra duge cac tinh chat sau

EC)=C.

E(C.X)=C.E(X).

E(X+Y) = E(X)+ E(Y).

e Néu X va Y la hai bién ngdu nhien doc lap thi E(X.Y) = E(X).E(Y).

e Néu X <Y thi E(X) < E(Y).

c. vy nghia
Ky vong ctia mot bién ngau nhién 13 con s6 dic trung cho gi tri trung
binh ctia bién ngau nhién do.

2. Phuong sai (ki hieu V(X)) hoic V(X))

a. Dinh nghia
Phuong sai clia bién ngau nhiéen X biang trung binh clia binh phuong
sit chénh léch ctia nhing gia tri ctia X so v6i trung binh cta no.

e Phuong sai ctia X dudc xac dinh bang biéu thitc sau
D(X) = E[X — E(X)]* = E (X?) — [E(X)]?

e Néu X 1a bién ngau nhién roi rac c6 bang phan phoi xac suat

X|ax1 |29 | 23| ... Ty

P |P1|P2|P3| - - Pn

thi phuong sai ctia X dugc xac dinh bang cong thiic

n

D(X) = (& —p)’pi= Zl’?pi - <Z xiPi)

=1

e Néu X la bién ngiu nhien lién tuc c6 ham mat do xac suat 1a f(z)
thi phuong sai ciia X dugc xac dinh bang cong thiic

D(X) = 70(x — )2 f (z)dz = 70;1;2 f(z)dz — 701; f(z)dz

b.  Tinh chat
Cho C' 1a mot hing s6, X va Y 1a hai bién ngau nhién. Tu dinh nghia
ky vong ta rat ra dugce cac tinh chat sau
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e D(C)=0.
e D(C.X)=C%D(X).
e Néu X va Y la hai bién ngau nhién doc 1ap thi D(X+Y) = D(X)+
D(Y).
c. ¥ nghia
Phuong sai ctia mot bién ngau nhién 1a con s6 dac trung cho sy phan
tan ctia bién ngau nhién quanh ky vong clia no.

3. Do lech chuan (ki hi¢u o (X))
D rang phuong sai biéu thi su phan tan ctia cac bién ngau nhién, tuy nhién
lai khong cung don vi véi cac bién ngau nhién dé. Chinh vi thé nguoi ta dua
ra mot tham sd mdi cling ¢6 ¥ nghia giong nhu phuong sai, nhung cting don
vi v6i bién ngdu nhién. Dai lugng nay goi la do lech chuan. Biéu thiic xac
dinh d6 léch chuan

4. Mode (ki hieu Mod(X))
a. Néu X Ia bién ngau nhién roi rac thi Mode ctia X 1a gia tri ma tai do
P[X = Mot(X)] 1a 16n nhat.

b. Néu X la bién ngau nhién lién tuc thi Mode ciia X 1a gia tri ma tai do
ham mat do f(x) dat cuc dai.

c. Mode ciia bién ngau nhién X dudc hiéu theo nghia la gia tri tin chic
nhat. Dé tim Mode ctia mot bién ngdu nhién lién tuc ta tim cuc dai ctia
ham mat do xac suat ctia bién ngau hién d6. Do dé bién ngau nhién c6
thé c6 1 hay nhiéu gia tri Mode va c6 thé khong c6 Mode nao.

5. Median (ki hieu Med(X))
Median hay con goi 1a trung vi 1a gia tri ndm chinh gitta phan phdi xac suat
clia bién ngiu nhién. Néi cach khac d6 1 gia tri chia phan phdi ctia bién
ngau nhién thanh 2 phan bang nhau.

a. V6i X 1 bién ngdu nhién rdi rac thi Med(X) = z; néu

b.  V6i X la bién ngdu nhien lién tuc thi Med(X) = 2 néu
X0 1
Plao) = [ f@)ds =3
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c. Chuay:

e Median 13 khong duy nhat, c6 thé c6 nhiéu Median.

e Néu phan phéi clia bién ngau nhién X déi xting va c¢6 mot Mode
thi ca 3 dac trung: ky vong, Median va Mode la trung nhau.

e Néu phan phdi ctia X dbi xitng, hoic gan doéi xiing thi dung ky vong
dinh vi 1a t6t nhét.

e Néu phan phdi ctia X qua léch thi dung Median va Mode dinh vi
sé t6t hon.

2.5 Mot s6 phan phéi xac suat thudng gip

2.5.1 Phan phéi nhi thic

a) Bién ngau nhien X dugc goi 1a ¢6 phan phoi nhi thic véi cac tham s6
n,p (n € Z%;0 < p < 1), ki hieu X ~ B(n,p), néu X nhan cac gia tri
k=0,1,2,...,n véi xac suat tuong ing la:

P(X =k) = Clp*(1—p)"™.
b) Ham dic trung: ¢ (£) = [1+p (e —1)]".

c) Ky vong va phuong sai:
E(X)=np, D(X)=np(l—-p).

2.5.2 Phan phéi Poisson-binomial

a) Cho X; la bién ngau nhién Bernoulli v6i xac suat thanh cong tuong tung
laP(X;=1)=1-P(X; =0)=P;;(0<p; <1). bat S, = > X;, néu céc
j=1

X doc lap thi S, dugc goi 1a bién ngdu nhién tuan theo phan phdi Poisson-

binomial v6i tham s6 A, = > p;. Ki hieu X ~ Poisson — binomial (\,).
j=1

b) Ham dac trung: ¢ (1) = []

11 [+ (e - 1)

¢) Ky vong va phuong sai:

E(S,) = ij, D(S,) = ij (1—p)).
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Chi y 2.1. Khipy = ps = ... = p, = p thi bién ngau nhién S,, cé phan phoi nhi
thite vdi tham s6 n, p. Hay néi cach khdc phan phoi nhi thite la truong hop ddic biét
cta phan phoi Poisson-binomial.

2.5.3 Phan phdi Poisson

a) Bién ngau nhien X dugc goi 1a ¢6 phan phoi Poisson véi tham s6 duong
A, ki hieu X ~ Poisson (\), néu X nhan cac gia tri k = 0,1,2,... v6i xac
suat tuong tng la:

\ee=2
P(X=k)= 1

b) Ham dac trung: ¢ (1) = M=),
c) Ky vong va phuong sai:
E(X)=D(X)=A\
Chia y 2.2. Néu X1, Xo,..., X, la cic bién ngau nhién roi rac, doc lap nhau cé

phan phoi Poisson vdi tham s6 A\, \a, ..., A, thi bién ngau nhien X = X; + Xy +
...+ X,, cing cé phan phoi Poisson vdi tham s6 X = A\ + Xa + ...+ \,.

2.5.4 Phan phéi Poisson phiic hgp

a) Cho day (X;);>1 la cic bién ngdu nhién doc lap cting phan phdi c6 ky
vong p va phuong sai 0. Cho W 1a bién ngau nhién c6 phan phdi Poisson

W
v6i tham s6 A, khi d6 dai lugng S = > X sé ¢6 phan phdi duge goi la phan
j=1

phoi Poisson phiic hop.

b) Ham dic trung: ¢ (t) = *¥OY trong d6 ¢(¢) 1a ham dic trung cia
X;.

¢) Ky vong va phuong sai:
E(S)=Xu, D(S)=\(c*+u?).

2.5.5 Phan phéi hinh hoc dang th& nhat

a) Dinh nghia: bién ngau nhien X dugc goi 1a ¢6 phan phdi hinh hoc véi tham
s6 duong p(0 < p < 1), ki hieu X ~ Geometry(p), néu X nhan céac gia tri
k=1,2,... v6i xac suat tuong tng la:

P(X = k) =p(1—p)*".
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b) Ham dac trung va ham sinh

it
pe pt
t) = —: t) =
c) Ky vong va phuong sai
1 1—»p
E(X)=- D(X)=—
p p

d) Y nghia: gia tri P(X = k) la x4c suét dé xuat hien lan thanh cong dau tien
& phép thit thit k. O day ta hiéu k 1a s6 phép thit dé nhan duoe 1an thanh
cong dau tien.

2.5.6 Phan phéi hinh hoc dang thi hai

a) Dinh nghia: bién ngau nhien X dugdc goi la ¢6 phan phéi hinh hoc véi tham
s6 duong p(0 < p < 1).ki hieu X ~ Geometry(p), néu X nhan céc gia tri
k=1,2,... v6i xac suat tuong ting la:

P(X = k) =p(1-p)".

b) Ham dac trung va ham sinh

prm— p N
1—(1—p)e

ox (t) Yx (t) =

¢) Ky vong va phuong sai

d) Y nghia: gia tri P(X = k) la x4c sudt dé xuat hién lan thanh cong dau tién
& phép thit thit £+ 1. O day ta hiéu k 1a s6 1an that bai trude 1an thanh cong
dau tien.

2.5.7 Phan phéi nhi thiic am dang thd nhat

a) Dinh nghia: bién ngau nhien X dudc goi 1a c¢6 phan phdi nhi thic am véi
tham s6 duong r,p(r = 1,2,..;0 < p < 1), ki hicu X ~ NB(r,p), néu X
nhan cic gia tri k = r,r + 1,.... v6i xac suat tuong tng la:

P(X=k)y=CI=lpr=p)* ", k>r
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b) Ham dic trung va ham sinh

@X(t):ll_(fe_ﬁp)eit}r; ¢X(t):l$t_p)t]r

c) Ky vong va phuong sai

E(X) =

d) Y nghia: gia tri P(X = k) la xac sudt dé nhan dugce di r1an thanh cong &
phép thit thit k. O day ta hidu k 1a s6 phép thit dé nhan duge da r 1an thanh
cong.

e) Cha §: khi » = 1 thi phan ph6i nhi thitc am dang thi nhat chinh 1a phan
phéi hinh hoc dang thi nhat. Céc van dé lien quan dén tong hinh hoc duge
cac nha toan hoc st dung dang phan phoi nay.

2.5.8 Phan phéi nhi thitc am dang th hai

a) Dinh nghia: bién ngau nhién X dugc goi 1a ¢6 phan phdi nhi thic am véi
tham s6 duong 7, p(r = 1,2,..;0 < p < 1), ki hieu X ~ NB(r,p), néu X
nhan cac gia tri k = 1,2, .... v6i xac suat tuong ting la:

P(X=k)=CF, pr(1—p)"

b) Ham dac trung va ham sinh

p " B p '
e 0= [r=ia] « 4 0= [
¢) Ky vong va phuong sai

d) Y nghia: gid tri P(X = k) la xac sudt dé nhan duge du rlan thanh cong 6
phép thit thi k + . O day ta hiéu k 1a s6 lan that bai trudc 1an thanh cong
thia r.

e) Chu y: khi r = 1 thi phan phoi nhi thitc am dang thit hai chinh 1a phan phdi
hinh hoc dang thit hai. Cac van dé lien quan dén bai toan xap xi Poisson
dugc cac nha toan hoc st dung dang phan phdi nay.
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2.5.9 Phan phéi Gamma

a) Dinh nghia: bién ngdu nhién X dugc goi 1a c¢6 phan ph6éi Gamma véi hai
tham s6 duong r va A, ki hicu X ~ G(r,\), néu X c¢6 ham mat do la:

A" r—1 _—A\z .
—x' e khi >0
fla)y=4 T

0 khi =<0
Trong d6 ham I' duge xac dinh nhu sau

+T(1) = 1.

400
+Néur>1thil(r)= [ 2" te%dz=(r—-1IT(r—1)= (-1
0

1
+ Ngoai ra I‘(g) = /.

b) Ham dac trung

¢) Ky vong va phuong sai

d) Chua §: Ching ta c6 mot s6 két qua sau

+ Néu X, X,,..., X, 1a cac bién ngau nhién doc lap c6 cuing phan phodi
Gamma v6i tham s6 7; va \,i = 1,2,...,n thi bién ngau nhien S, = X; +
Xy + ... + X,, ¢6 phan phdi Gamma vdi tham s6 1 +1ry + ... + 17, v \.

+ Khi 7 = 1 thi phan phdi Gamma dudc goi 1a phan phéi mil.

+ Khir =2 va A = 1 thi phan ph6i Gamma dugc goi la phan phéi chi binh
phuong.

2.5.10 Phan phdi mii

a) Dinh nghia: bién ngdu nhien X dugce goi 1a ¢6 phan phdi mi véi tham sb
duong A, ki hieu X ~ Fzp()\), néu X c¢6 ham mat do la:

Ae ™ khi x>0

flz) =
0 khi <0
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b) Ham dic trung

¢) Ky vong va phuong sai

2.5.11 Phan phdi chi binh phuong

a) Dinh nghia: bién ngau nhién X dugc goi 1a c6 phan phéi chi binh phuong véi
n bac ty do, ki hieu X ~ x?(n), néu X c¢6 ham mat do la:

—)2 khi >0

khi <0

b) Ham dic trung

¢) Ky vong va phuong sai

E(X)=n; D(X)=2n.

2.5.12 Phan phéi Laplace dang déi xiing

a) Dinh nghia: bién ngdu nhién X dugc goi 14 c6 phan phdi Laplace véi cac
tham s6 duong «, A, ki hicu X ~ L(a, A), néu X ¢6 ham mat do la:

f(z)= 56_”‘”_0" — 00 <z < 400.

b) Ham dac trung

¢) Ky vong va phuong sai



2.5.13 Phan phéi Laplace dang khéng dbi xing

a) Dinh nghia: bién ngu nhién X dugc goi 14 ¢6 phan phdi Laplace véi cac
tham s6 duong m, a, o, ki hicu X ~ L(m,a,o), néu X c6 ham dac trung la:

ezmt

1 —dat+ 2F

px (t)

b) Ky vong va phuong sai
E(X)=m+a; D(X)=d*+o%

2.5.14 Phan phdi chuan

a) Dinh nghia: bién ngau nhien X dudc goi 1a c6 phan phdi chuan véi cdc tham
s6 duong u, 02, ki hieu X ~ N(u,0?), néu X c¢6 ham mat do la

f(z) = — eXp{M} e <o

o\ 2 202

b) Ham dac trung

t20?
(1) = exp {Z’ut - T}
¢) Ky vong va phuong sai

E(X)=upu, D(X)=o0"

2.5.15 Phan phéi déu
a) Dinh nghia: bién ngdu nhien X dugc goi 1a c¢6 phan phéi déu trén doan
la,b] (a < b), ki hieu 1a X ~ Ula, b] néu X ¢6 ham mat do la
1

flay=4 b-a
0 x¢la,b

x € la,b]

b) Ham dac trung
(1) = G [exp (ith) — exp (ta)]

¢) Ky vong va phuong sai

E(X)= . D(X)=



Mot so vi du
Vi du 2.1 Céc bién sau la bién ngau nhién roi rac:
e S6 cham xuat hién trén mit con xtc xac khi tung mot con xic xic.
e S6 hoc sinh vang mat trong mot budi .
e S6 san pham t&t khi mua mot 16 hang.
Vi du 2.2 Céc bién sau la bién ngau nhién lien tuc:
e Nhiét do khong khi tai mot thoi diem nao do.
e Sai s6 khi do luong mot dai luong vat 1y nao do.
e Khoang thoi gian gitta 2 ca cap citu clia mot bénh vien.

Vi du 2.3 Trén mot cii ké c6 6 cudén toan va 4 cudn ly, chon ngau nhién 3 cudn
sach. Lap bang phan phdi xéc suat ciia s6 sach toan chon dudc.

Vi du 2.4 Gia sit tudi tho ctia mot loai con trimng 1a bién ngdu nhien lien tuc X
(Don vi hang thang) c¢6 ham mat do xac suat nhu sau:

0 khi x ¢ [0;2]

a) Tim tham s6 m.

b) Tinh ty 1& con trung chét trude khi né duge 1 thang tudi.
DS: a) -1/2; b) 75%.

Vi du 2.5 Mot ngudi hing ngay tit nha dén co quan phai qua 4 ngi tu. Xac suat
gap den d6 6 mdi nga tu 1a 25%. Lap ham phan phoi xac suat s6 lan gip den
do ciia nguoi do.

Vi du 2.6 Cho bién ngau nhién lién tuc c6 ham mat do xac suat:

0 khi x <0
T khi O<z<1
f (@) =9
2—x khi l<ax<2
1 khi > 2

Tim ham phan phéi xac suat clia bién ngau nhien X .
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Vi du 2.7 Trong mot tro choi, méi ngudi choi duge ban 2 vien dan. Néu ban tring
modi vien sé dude 20000 dong, néu ban trat moi vien sé bi mat 10000 dong.
Gia sit xac suat ban trung moi vien dan 1a 40%. Néu ban tham gia cudc thi
nay thi s6 tién ma ban nhiéu kha ning c6 nhat 1a bao nhieu?
DS: 10000.

Vi du 2.8 Xét lai vi du 2.7, hay tim s6 tién trung binh ma mot ngudsi c6 duge
qua cuoc thi trén.

bS: 4000.

Vi du 2.9 Gia st thoi gian séng clia mot loai sinh vat 1a bién ngdu nhién ( don
vi tinh bang gid ) ¢6 ham mat do xac suat

0 khiz ¢ [0;2]
m(x —2) khiz € [0;2]

flx) =

Tinh thoi gian song trung binh ctia loai sinh vat dé.
DS: 2
=t

Vi du 2.10 Ning suit ciia hai may tuong tng la cac bién ngdu nhien XY ( don
vi : san pham/phiit ) c6 bang phan phdi xac suat nhu sau:

X0/ 1] 2| 3
P103]01]0,15]0,35

vii1]2]3
Pl01/05/|04

Néu phai chon mua maot trong hai may nay ta nén chon may nao?
DS: may Y.

Vi du 2.11 Trong lugng ctia mot loai sdn pham 1a X (don vi kg) c6 ham mat do
xac suat nhu sau:
0 khi x ¢ [0,1]

Tim phuong sai va do chénh léch chuan ctia X .
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Vi du 2.12 O mot tram xe buyt, chiée xe dau tien khéi hanh lic 7 gio va ctt 15
phit sé c6 mot xe khac khéi hanh. Mot hanh khach dén tram xe buyt trong
khoang thoi gian tit 8 gi 30 phut. Tinh xac suat dé hanh khach nay phai doi
it hon 5 phut.

1
DbS: —.
3

Vi du 2.13 Gia st tuoi tho ctia mot loai mach dién tit 14 bién ngdu nhién c6 phan
ph6i mil v6i tudi tho trung binh 1a 5 nam, thsi gian bdo hanh 1a 2 nam. Tinh
ty lé nhitng mach dién t& bi thay thé trong thoi gian bao hanh.
pS: 0,33.

Vi du 2.14 Gia st trong lugng san pham do mot nha may san xuat 1a bién ngau
nhién c6 phan phdi chuan véi trong luong trung binh 5 gam, phuong sai
0.01gam?.

a) Tinh ty lé san pham c6 trong lugng tit 4,8 gam dén 5,1 gam.
b) Nhitng san pham c6 trong lugng sai léch so v6i trung binh nhé hon 0,2
gam dugc xem 3 loai t6t. tinh ty 1é san pham loai t6t ctia nha may.

DS: a) 81,85%:; b) 95,44%.

Vi du 2.15 Trong lugng tré so sinh la bién ngdu nhién c6 phan phdi chuan véi
trong luong trung binh 1a 3kg, do léch chuan 0,2kg. biét trong luong tré sinh
ra toi thiéu 1 1.5kg.

a) Tré so sinh thiéu can néu trong lugng nhé hon 2,5kg. tinh ty 1¢ tré thicu
can.

b) Ngudi ta mudn c6 ché do cham séc dac biet cho 10% tong so6 tré nhe can
nhat. tinh trong luong t6i da nhitng dda tré dude cham séc dac biét.

DS: a) 0,006; b) 2,744.

Vi du 2.16 Ty lé nhitng trai budi nam roi dat tieu chuan xuat khau 6 khu vuon
ctia ong A chi 1& 20%.

a) Néu chon ngau nhién 3 trai budi trong khu vuon ctia 6ng A. tinh xac
suat dé chon ducc 1 trai budi dat tiéu chuan.
b) Néu chon 100 trai. Tinh xac sudt trong cac trudong hgp sau:
i. C6 dung 10 trai budi dat tieu chuan xuat khau.
ii. C6 tir 10 dén 40 trai busi dat tieu chuan xuat khau.
¢) Néu chon 1000 trai budi, thi trung binh c6 bao nhiéu trai budi dat tieu

chuan xuat khau.
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DS: a) 0,386; b) 0,0044; 0,0228; ¢) 200.

Vi du 2.17 Mot cong ty san xuat duge pham véi ty lé phé pham ciia nhiing vién
thudc 13 0,002. Néu cong ty san xuat 1000 vien thudc. Tinh xéc suat dé co
khong qué 2 vien thude 1a phé pham.

DS: 0.6808.

Vi du 2.18 Mot trudng dai hoc gom 10000 sinh vién, trong d6 ¢6 1000 sinh vién
hoc kém. Chon ngau nhién 100 sinh vién dé kiém tra. Tinh xac suat trong
cac truong hgp sau:

a) Chon dugce 20 sinh vién hoc kém.
b) Chon duge tixt 10 dén 60 sinh vién hoc kém.

DS: a) 0,00057; b) 0,5.

Vi du 2.19 Mot hop ¢6 10 san pham trong dé c6 4 phé pham. lay ngdu nhien 2
san pham tit hop dé kiém tra. Goi X 1& s6 phé pham lay duge. Tim phan phbi
xac suat cia X . Tinh P{—-1 < X <1}; P{-3< X < 0}; P{X >0,1}.
.

4573

Vi du 2.20 Cho bién ngau nhién X c6 ham mat do xac suat:

0 khi r<l1
f(r)= c .
—3 khi x>1.
x
Tim c. tinh P{—1 < X <2}; P{X < 2}.

DS: 3; 7/8; 7/8.

Vi du 2.21 Mot phan xudng c6 2 méy hoat dong dong lap. Xéac suat trong mot
ngay lam viéc cac may dé hong tuong tng 12 0,1 ; 0,2. Goi X 14 s6 may hoéng
trong mot ngay lam viéc. lap ham phan phdi xic suat cla X, vé do thi cia
no.

Vi du 2.22 Tudi tho X ctia mot thiét bi ( don vi : gid ) ¢6 ham mat do xac suat:

100
— khi 2> 100
fl@)=¢ 7
0 khi x < 100
a) Tim ham phan phdi cia X.
b) Thiét bi dugc goi la loai A néu tudi tho cia n6 kéo dai it nhat 400 gio.
Tinh ti lé thiét bi loai A.
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DS: b) 25%.

Vi du 2.23 Tudi tho ctia mot loai méy 14 bién ngau nhién X (don vi: nam) lién
tuc c¢6 ham phan phdi xac suat:
0 khi z2<0
F(x) =14 az* khi x € (0;3)
1 khi >3

a) Tim a va ham mat do xac suat ctia X.

b) Tim xac suat dé trong 3 may loai nay dudc st dung c6 2 may ma tudi
tho ctia ching khong qué 2 nam.

DS: a) 1/81; b) 0,0939.

Vi du 2.24 Cho bién ngau nhién X v6i ham mat do xac suat

2

= khi ze[1,2

fay=1 =i
0 khi z¢[L2

a) Tim F(X) .
2
b) Tim ky vong clia Y = X° — <
DS: a) 2In2; b) 6.

Vi du 2.25 Ning suat ctia hai may tuong ting la cic bién ngau nhién XY (don
vi: san pham /phiit) c6 bang phan phéi xac suat nhu sau:

Xl 11234
P103]01]05]0,1

vy 2|3 ]4]5
Pl01/04|04]0,1

Néu phai chon mua mot trong hai may nay ta nén chon may nao?
DS: may Y.
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Vi du 2.26 Trong lugng ctia mot loai san pham 1a X ( don vi kg ) ¢6 ham mat
do xac suat:

i(:);2—1) khi 2<2<3

fla)=q 16 |
0 khi = ¢ [2,3].

Tinh trong lugng trung binh va do léch tiéu chuan ctia X.
DS: a) 2,5781; b) 0,28.

Vi du 2.27 Cho bién ngau nhién X c6 bang phan phoi xac suat:

X|-1] 0 |1]2
P1025(0,15|030,3

Tim Med (X); P{|X — EX| < 1}.
DS: 1; 0,7.

Vi du 2.28 Thoi gian X (tinh bang phiit) ctia mot khach hang cho dé duge phuc
vu tai mot quay hang la bién ngdu nhién X c¢6 phan phéi chuan véi trung
binh 4,5 va phuong sai 1,21.

a) Tinh ti le¢ khach hang phai chs dé duge phuc vu tit 3,5 phiit dén 6 phiit;
khong qua 3,5 phut; qua 6 phiat.

b) Thoi gian phai chd téi thiéu 1a bao nhiéu, néu ti 1é khach hang phai cho
phuc vu vugt qué thoi gian d6 khong qua 5%?7?

Vi du 2.29 Mot doanh nghiép can mua mot loai truc may c6 duong kinh tir 18cm
dén 1,22cm. C6 hai nha may ban loai truc may nay va duong kinh ciia céc
loai truc may dudc san xudt ra la bién ngdu nhién c6 phan phéi chuan véi
cac so dic trung cho trong bang:

Duong kinh trung binh (cm) | Do léch chuan Gia ban
Nha may 1 1,2 0,01 3triéu /1hop/100chiéc
Nha may 2 1,2 0,015 2,7trieu/1hop/100chiéc

Vay doanh nghiép nén mua truc may cta nha may nao?
DS: nha may 1.

Vi du 2.30 Cho Z c6 phan phdi chuan chuan tac (Z N(0,1)).
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a) Tim gia tri t61 han mic 5% cia Z.

b) Tim mic xac suat o va gia tri t6i han 2, ctia Z sao cho:
P{—z, < Z < z}=0,98.
DS: a) 1,65; b) 2,33.

Vi du 2.31 Mot cong ty ban 3 loai hang : A, B, C v6i gia ban mot don vi tuong
tng 1a 21,2 ; 21,35 ; 21,5 (USD). Goi X — 1, X, X3 tuong tng 1a s6 don vi
hang ban clia cac loai hang A, B, C trong 1 tuan. X — 1, X5, X3 Ia cac bién
ngau nhién c6 phan phdi chuan véi trung binh g = 1000, o = 500 pg = 300
va do lech chuan o7 = 100, oo = 80, 03 = 50. Tinh xéac sudt doanh thu Y
clia cong ti trong 1 tuan vuot 45000 USD.

DS: 0,0513.

Vi du 2.33 Trong lugng cia mot loai san pham 1a bién ngdu nhién c6 trung binh
50g, do lech tieu chuan 10g. Céc san pham dugc déng thanh hop, méi hop
100 san pham. Hop c6 trong lugng trén 4,85kg la dat tieu chuan. Tinh ti le
hop dat tiéu chuan.
DS: 93,32%.

Vi du 2.34 Tudi tho X (tinh béng nam) clia mot mach dién t1t trong méy tinh 1
bién ngau nhién c6 phan phoéi mi, trung binh 6,25. Thai gian bao hanh cia
mach dién ti 14 5 nam. Tinh ti 1é mach dién t ban ra phai thay thé.

DS: 55,056%.

Vi du 2.35 S6 khach dén mua hang tai mot quay hang 13 bién ngau nhién c6
phan phdi Poisson véi trung binh 3 phit c¢6 4 nguoi.
a) Tinh xac suat trong khoang thoi gian 3 phut c6 2 khach dén quay .

b) Tinh x4c suat trong khodng thoi gian 3 phut c6 khach dén quay mua
hang.

c¢) Tim s6 khach c6 thé hi vong va s6 khach trung binh dén quay mua hang
trong khoang thaoi gian 3 phit.

d) Tinh x4c suat trong khoang thai gian 30 giay c6 2 khach dén quay.
Vi du 2.36 Mot nguoi mdi ngdy di ban hang 6 5 noi khac nhau. Xac suat ban
duge hang ¢ moi noi ctia ngusi dé 1a 0,3. Tinh :
a) Xac suat nguoi d6 ban duge hang tai 2 noi trong mot ngay.
b) Xéc suat ngusi d6 ban duge hang trong mot ngay.

¢) Tim s6 noi dang tin nhat va s6 noi trung binh nguoi dé ban duge hang
trong mot ngay.
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d) M&i nam nguoi d6 di ban hang 300 ngay, tim trung binh s6 ngay nguoi
d6 ban duge hang trong mot nam.

Vi du 2.37 Theo théng ké thi cit 1000 san pham thiy tinh duge san xuat ra béi
mot day chuyén cong nghé c6 1 san pham bi hong. Tinh xac suat khi day
chuyén cong nghé nay san xuat ra 8000 san pham c6 30 san pham bi héng.

Vi du 2.38 Mot khach san nhan diat phong ctia 325 khach hang cho 300 phong
vao ngay 8 thang 3 vi theo kinh nghiém ctia nhitng nam truéc cho thay cé6
10% khach dat phong nhung khong dén. tinh xac suat:
a) C6 280 khach dit phong va dén vao ngay 8 thang 3 dé nhan phong.
b) Tat ci cac khach dat phong dén vao ngay 8 thang 3 déu nhan duge
phong.
Vi du 2.39 Mot sot ¢6 30 trai cam trong do cé 5 trai bi hong,.

a) Tinh xac suat trong 4 trai cam mua ngau nhién tir sot c6 3 trai khong
hong.

b) Tinh x4c suat trong 10 trai cam mua ngau nhién tit sot ¢6 6 trai khong
bi hong.

¢) Tim s6 cam bi hong trung binh khi mua 10 trai ngdu nhién tit sot va
phuong sai ciia s6 cam hong nay.

Vi du 2.40 Mot nha san xuat thiét bi gat nuée otd cho rang trong 5000 thiét bi
loai nay cung cap cho mot dai If ¢6 1000 thiét bi c6 khuyét tat. Tinh x4c suat
trong 10 thiét bi dugc mua ngau nhién tai dai 1y c¢6 3 thiét bi c6 khuyét tat.
PS: 0,2013,

2.6 Bai tap c6 huéng dan

Bai 2.1 Cho bang phan phoi xac suat vé 1¢i nhuan (nghin USD) trong mudi
nam hoat dong ctia cong ty MRA

z (<100 0 | 50 | 100 | 150 | 200
f(z) 0,10 | 0,20 | 0,30 | 0,25 | 0,10

Luu y: Gia tri am biéu thi gia tri thua 16.
a. Tim gia tri f(200) con thiéu trong bang va giai thich?
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b. Tinh xac suat cong ty MRA c6 1ai?

c. Tinh xac suat cong ty MRA c6 lai it nhat 1a 100.000USD?
Gidi.

a. Ta co Zf(xz) = 1. Tt d6 suy ra

2

£(200) = 1 — f(—100) — £(0) — f(50) — f(100) — f(150) = 0, 05.
b. Xac suat cong ty MRA c6 1ai 1a

> Flwi) = f(50) + f(100) + f(150) + f(200) = 0, 70.

{i| >0}
c. Xac suat cong ty MRA c¢6 1ai it nhat 1a 100.000USD cho cho bdi

S fla) = £(100) + £(150) + £(200) = 0, 40.

{i| z:>100}

Bai 2.2. Xét mot phép thit Nhi thic v6i n = 10 va p = 0,10. St dung bang xac
suat cho sin hay tinh

a. Tinh f(0).

b. Tinh f(2).

c. Tinh P(X <2)

d. Tinh P(X > 1).

e. Tinh E(X).

f. Tinh Var(X) va o.

Giai. Dya vao bang tra n = 10 va p = 0, 10 ta co

a. f(0) = 0, 3487.

b. f(2) =0,1937.

c. P(X <2)= f(0)+ f(1) + f(2) = 0,3487 + 0, 3874 + 0, 1937 = 0, 9298
d P(X>1)=1-P(X <1)=1— f(0)=1—0,3487 = 0, 6513.

e. F(X)=mnp=10.0,10 = 1.
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f. Var(X) =np(l1—p) =10.0,1.0,9 =0,9vaoc = /Var(X) = /0,9 ~ 0,9487.

Bai 2.3. Mot cudce khao sat cua Harris Interactive danh cho Khu nghi duéng va
khach san InterContinental hoi nhitng nguoi tham gia nhu sau "Khi di du lich qubc
té, ban thuong tu minh tham hiém dua trén kién thitc viin hoa ctia ban than hay
di theo nhém du lich ctia ban véi mot lich trinh nhat dinh". Cudc khao sat cho
thay c6 23% nguoi dugc hoi tra 10i sé di theo nhém du lich ctia ho v6i mot lich
trinh. (Theo USA Today, ngay 21 thang 1 nam 2004).

a. Trong mot mau c6 6 khach du lich qubc té, tinh xic suat c6 ding 2 nguoi
tra 1oi 1a di theo nhém du lich cta ho?

b. Trong mot mau c6 6 khach du lich quoc té, tinh xéc suat c¢6 it nhat 2 ngudi
trd 1oi di theo nhém du lich cta ho?

c. Trong mot mau c6 10 khach du lich quoc té, tinh xac suat khong ai tra 1oi
di theo nhém du lich cta ho?

Gidi. Mot khach du lich duge hoi sé tra 16i mot trong hai dap an, hoac sé di theo
nhém (két qua thanh cong, xac suat p=0,23) hodc tu tham hiém (két qua that bai,
xac suat 1-p=0,77). Nhu vay, két qua tra 10i ciia mot khach du lich duge xem nhu
két qua ctia mot phép thit Bernolli.

a. SO ngudi tra 10i 1a di theo nhém du lich ctia ho trong mot mau c6 6 khach du
lich quoc té chinh 13 s6 thanh cong trong phép thit Nhi thitc véi n = 6. Xac
suat c6 dung x ngusi tra 10i 14 di theo nhém du lich ciia ho dugde cho béi

f(z) =C#.0,23°.0,77°* 2=0,1,2,...,6.
Véi x =2 ta co f(2) =0,2789

b. Lap luan tuong ty cau a, xac suat c6 it nhat 2 ngudi tra 1oi di theo nhém du
lich ctia ho ducgc cho béi

ST fla) =1 f(0) — f(1) = 0,4181

{wilzi>2}
c. Tuong ty cau a trong truong hop n = 10, trong mot mau ¢6 10 khach du lich
quoc té, xac suat khong ai tra 10i di theo nhém du lich ctia ho 1a
f(0) = C%,.0,23°.0, 77" = 0,0733
Bai 2.4. Mot may duge danh gia 1a hoat dong t6t néu chi 3% s6 san pham san
xuat ra bi 16i. Gia st ching thiuc hien mot phép thit bang cach lay ngau nhién 2

lan mdi lan mot sdn pham do may sdn xuat dé kiem tra va quan tam dén s san
pham bi 16i trong hai sén pham dé.
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a. V6i nhitng diéu kién nao thi phép thi trén 14 phép thit Nhi Thic?

b. C6 bao nhiéu két qua ctia phép thit ¢6 1 san pham bi 16i?

c. Tinh x4c suat c6 0 san pham bi 161, 1 san pham bi 161, 2 sdn pham bi 16i?
Giai.

a. Dé phép thit trén 1a phép thit Nhi Thiic thi can théa diéu kién sau: (1) Xac
suat dé lay ngau nhién 1 san pham 16i luon khong ddi 1a 0,03; (2) két qua
clia cac lan lay san pham la doc lap nhau.

b. C6 2 két qua ctia phép thit xuat hieén 1 san pham bi 16i d6 1a (sdn pham t6t
lan 1ay thtt nhat, sin pham bi 15i lan 1ay thit hai) va (sdn pham bi 15i lan lay
thit nhat, san pham t6t lan lay thit hai).

c. Goi X la bién ngdu nhién chi s6 san pham bi 16i trong 2 san pham lay ra,
khi d6 X c6 phan phoi Nhi thiic v6i p = 0, 03. Xac suat can tinh
P(X = 0) = €90,030.0,97> = 0,9409; P(X = 1) = C}0,03.0,97" =
0,0582:
P(X = 2) = C20,032.0,97° = 0,0009.

Bai 2.5. C6 hon 50 triéu lugt khéach truy cap vao trang mang B&Bs (Bed and
Breakfast) nam vira roi. Trang mang B&Bs hitp://www.bestinns.com thudc mién
Bac My, trung binh méi phit ¢6 khoang 7 lugt khach truy cap. (Theo Time, thang
9 nam 2001).

a. Tinh xéac suadt dé khong c6 khach truy cap trang trong khoang thoi gian 1
phat?

b. Tinh xac suat dé c6 tit 2 khach tré lén truy cap trang trong khoang thoi gian
1 phat?

c. Tinh xéc suat dé c6 tit 1 khach tré len truy cap trang trong khoang thai gian
30 giay?

d. Tinh x4c suat dé co tit 5 khach tré len truy cap trang trong khoang thai gian
1 phat?

Gidi. Goi X 1 bién ngau nhién chi s6 lugt truy cap vao trang mang B&Bs trong
mot khoang thoi gian, khi d6 X c6 phan phoi Poisson véi tham s6 A

e
flay =22,
viz =0,1,2,..., vd A 13 trung binh s6 lan lugt truy cap trang mang trong khoang

thoi gian do.
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Theo lap luan trén ta c6 X c6 phan phéi poisson v6i A = 7. Xac suat de
khong c6 khéach truy cap trang trong khoang thoi gian 1 phat duge cho béi

V.e 7

HOBE

= 0,0009.

. Tuong ty cau a, xac suat dé cé tit 2 khach trd len truy cap trang trong khodng

thoi gian 1 phuat 1a
Ve ™ Tle T
o1

P(X>2)=1-P(X<2)=1—f0)—f(1)=1— — 0,9927.

Goi X 1a bién ngau nhién chi s6 lugt khach truy cap trang trong khoang thoi
gian 30 giay, khi d6 X c6 phan phdi Poisson véi tham s6 A = @.30 = 3,5.
Xac suat dé co tit 1 khach tré len truy cap trang trong khoang thoi gian 30
giay la

3,50 ¢35

PX>1)=1-P(X<1)=1—f(0) =1 -

= 0, 9698.

Theo cau a va b, xac suat dé c6 tit 5 khach tré len truy cap trang trong
khoang thoi gian 1 phit duge tinh

P(X25)=1-P(X <5 =1-f(0)—-f(1) = f(2) = f(3) — f(4) = 0,8271.

Bai 2.6. Tai mot san bay quc té 16n, nhitng hanh khach dén chd "kiém tra hanh
khach" mot cidch ngau nhién va doc lap. Trung binh c6 khodng 10 hanh khéach dén
trong moi phat.

a.

b.

C.

d.

Gliaz.

Tinh x4c suat khong c6 hanh khach dén khodng thoi gian 1 phit?

Tinh x4c suat c¢6 3 hanh khach hodc it hon dén trong khodng thoi gian 1
phut?

Tinh x4c suat khong c6 hanh khach dén trong khoang thai gian 15 giay?
Tinh x4c suat c6 it nhat 1 hanh khach dén trong khoang thoi gian 15 giay?

Goi X la bién ngau nhién chi s6 hanh khach dén noi kiém tra trong méi

khodng thoi gian nhat dinh, khi d6 X c6 phan phéi Poisson véi tham s6 A 1a s6
trung binh ctia luong khach dén trong khoang thoi gian d6.

a.

Dura theo lap luan trén, trong truong hop nay X c6 phan phdéi Poisson véi
tham s6 A = 10. X4c suat khong c6 hanh khach dén khoang thoi gian 1 phut

la
100.¢710

£0) ==

= 0,000045.
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b. Tuong tu cau a, xac suat c6 3 hanh khach hodc it hon dén trong khodng thoi
gian 1 phut

100710 10Le™0 102710 103710
> flx) = - - +

PX =3)= 0l 11 2l 3!

= 0,0103.

. . . . 10
c. Bién ngau nhién X c6 phan phoi Poisson v6i tham so6 A = @.15 = 2,5. Xac

suat khong c6 hanh khach dén trong khoang thoi gian 15 giay 1a

2 50. —2,5
£(0) = % ~ 0,0821.

d. Tuong t1f cau c, xac suat c6 it nhat 1 hanh khach dén trong khodng thoi gian
15 giay 1a
P(X>1)=1-P(X <1)=1— f(0) = 0,9179.
Bai 2.7. Dat X 1a s6 chi tiét can thiét dé san xuat mot san pham mdi. Gia st X

14 bién ngdu nhién duge uée lugng bdi phan phdi chuan véi = 200 va o = 40,
tinh cac xac suat sau:

a. P(180 < X < 220)

(
b. P(X > 250)
c. P(X < 100)
d. P(225 < X < 250)

E oo phan phéi chuan tic véi

Gidi. Chuan hoa bién ngdu nhien X dang Z =
ham phan phdi P(X < z) = ®(x).

180 — 2 220 — 2
plso < x <o) — (B0 o g 200

= ®(0,5) — ®(—0,5)
— 2.0(0,5) — 1 =2.0,6915 — 1 = 0, 383.

a.

250 — 200
40

Vv

b. P(X >250) = P <Z > =1—®(1,25) =1—0,8944 = 0, 1056.

100 — 200
40

IN

c. P(X <100) =P (Z ) = ®(—2,5)=1— &(2,5) = 0,0062.
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225 —2 250 — 2
d_mm5gxg2wy:p<—i—£9ngiﬂ—JP)z@@ﬁ@-ﬂ@&@%

40 40
0, 160335755
Bai 2.8. Miic gia trung binh dé cac cong ty lap co phiéu S&P 500 1a 30 USD,
do lech chuan 1a 8,20 USD. ( Theo Business Week, Special Annual Issue, Spring
2003). Gia stt ring gia cd phiéu trén c6 phan phdi chuan.
a. Tinh xac sudt mot cong ty sé co gid mot co phiéu thap nhat 1a 40 USD?
b. Tinh xéc suat mot cong ty sé ¢ gia mot co phiéu khong cao hon 20 USD?

c. Gia mot ¢o phiéu la bao nhieu dé dua mot cong ty vao top 10 phan tram?

Gidi. Goi X la bién ngau nhién chi gia c6 phiéu S&P 500 ctia mot cong ty, theo
gia thiét X c6 phan phdi chuan.

a. Xac sudt mot cong ty sé co gia mot co phiéu thap nhat 1a 40 USD

X —30 _ 40—-30
>

sz4mzzp<

8,20 — 820
X —30 _ 50
— 1P (T <) 1 —P(1,22) =0, 1112,
( 8,20 41) (1,22) =0,

b. Xac suat mot cong ty sé co gia mot cd phiéu khong cao hon 20 USD

X =30 _20-30
<

P(X<20) = P

8,20 — 8,20
X_
_ p(2=30 20 ~ ®(—1,22) = 0,1112.
8,20 41

c. Goi z¢ 1a miic gia co phiéu can tim, ta c6 dicu kién

X =30 z9p—30

P(X _p
(X> o) < 320 ~ 8.20
L p (X0 w30
8,20 8,20

_ g (W39 g
8,2

30 ~ 30
Tra béng @ 2 ) — 0,9 ta duge 20 — 1,2816 suy ra zp =

8.2 8.2
40, 50912,
Vay gid mot co phiéu can tim 1a 40,51USD.
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Bai 2.9. Mot may do khuon thanh nhitng sdn pham riéng biét. Do lech chuan ctia
nhiing khéi san pham duge do ra theo tinh toan truée dé 1a 0,6 Ounces. Néu chi
c6 2% s6 san pham luén nhé hon 18 Ounces, hay tinh khéi lugng trung mot san
pham do may san xuat. Gia thiét khéi luong clia cac khoéi san pham duge dong
khuong c6 phan phdi chuan.

Gidi. Goi X 1a bién ngdu nhién chi khéi lugng clia mot san san pham do may do

X—p
CcO
g

ra, ky vong ctia X 1a u, do lech chuan la o ta c6 chuan héa ctia X 1a

luat chuan tic. Ta c6
P(X < 18) = 0,02

X—pu 18—upu
P < =0,02.
( 0,6 — 0,6 ) ’

tuong duong véi

8—p

Y

_l’[/:

Y

1 18
Tra bang gia tri ® ( > = 0,02 ta dugc —2,054 hay pu = 19, 2324.

Bai 2.10. Cho bién ngau nhién X c6 phan phdi mii v6i ham mat do xic suat

1 .
f(z) = 56_§ voi x > 0.
a. Tim cong thic cho P(X < zy)
b. Tinh P(X < 2).
c. Tinh P(X > 3).
d. Tinh P(X <5).
e. Tinh P(2 < X <2).
Gidai.
o 1
a. bat F(zg) = P(X < zg), ta ¢ F(xg) / f(z = / 3¢ “idr =
0
l—e 5.
b. Theo cau a ta c6 P(X <2) = F(2) =1—e 3 ~ 0, 4866.
1
c. Taco P(X>3)=1-P(X<3)=1—-F(3)=-~0,3679.
e
d. Tac6 P(X <5)=F(5)=1—¢"3 ~0,8111.
° 11
e. Tinh P(2 < X <5) :/ f(z)dr = F(5) — F(2) = 5 — — =~ 0,3245.
2 e3 e3
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Bai 2.11. Tuoi tho (gio) clia mot thiét bi dién tit 1a bién ngdu nhién c¢6 phan phdi
mil v6i ham mat do xac suat

a. Tinh tudi tho trung binh cta thiét bi dién ti d6?

b. Tinh xac suat thiét bi sé xuat hién hu hong trong 25 dau gio hoat dong?

c. Tinh xéac suat thiét bi hoat dong tit 100 tré lén truée lic xuat hien hu héng?
Gidi.

a. Tuoi tho trung binh ctia thiét bi dién tit d6 1a u = 50(gio).

b. X4c suat thiét bi sé xuat hien hu héng trong 25 gio dau hoat dong 1a

25
1 .
P(0< X <25) = / ¢ Tdr =1~ e ~ 0, 3935,
0

c. Xac suat thiét bi hoat dong tir 100gio trd lén trude lac xuat hien hu hong

P(X >100) =1 — P(X < 100) = 1 — /0100 ¢ e = e % 0,1353,
Bai 2.12. Thoi gian (phut) gitta hai cuoc dién thoai goi dén mot van phong boi
thudng bao hiém c6 phan phéi mii véi phan phdi xac suat
f(z) =0,50.e7%°%  v6iz > 0.

a. Thoi gian trung binh gitta cac cudc goi la bao nhiéu?

b. Tinh xac suat thoi gian gita cac cuoc goi la bang hodc ngan hon 30 giay?

c. Tinh xac suat thoi gian gitta cac cudc goi 1a bang ho#ic ngan hon 1 phut?

d. Tinh xac suat khong c6 cuoc goi nao trong khoang tit 5 phit hozc hon?
Gidi.

a. Thoi gian trung binh gitta cac cudc goi la pu = 0= 2 phaut.
b. Xac suat thoi gian gifta cac cuoc goi 1a bang hoac ngan hon 30 giay 1a

0,5
P(X <£0,5) = / 0,50.e7 999y =1 — ¢792° = 0, 2212.
0

85



c. XAc suat thoi gian gifta cac cudc goi 1a bang hodc ngan hon 1 phut

1
P(X <1)= / 0,50.e 5% dr =1 — e %% = 0, 3935.
0

d. X4c suat khong c6 cudc goi ndo trong khoang tit 5 phut hosic hon

5
P(X>5)=1-PX<5) =1- / 0,50.e %% dy = 72 x~ 0, 0821.
0

Bai 2.13. Mot kién hang c¢6 10 san pham, trong dé c6 6 san pham loai I va 4 san
pham loai II. Chon ngau nhién (déng thoi) tit kien hang ra 2 san pham. Goi X 1a
s6 san pham loai II dugc lay ra. Lap bang phan phoi xéc suat ctia X.

Giai
Taco X =0,1,2.
Tinh xac suat: ok
Cy.C:—
P(X=k ="~ k=012
CTo
Vay bang PPXS cua X la:
X012
1|8 ]2
P 13|15 |15

Bai 2.14. Lo hang I ¢6 10 san pham t6t va 2 phé pham, 16 hang II ¢6 14 san pham
t6t va 5 phé pham. Chon ngdu nhién tit 16 hang I ra 1 san pham va bé vao 16 hang
II. Sau dé, tit 16 hang II chon ngau nhién ra 3 san pham. Goi X la s6 san pham
tot trong 3 san pham lay ra tit 16 hang II.

a) Lap bang phan phdi xac suat clia X.
b) Tinh P(1 < X < 4) |
Giai
a) Lap bang PPXS ctia X:
Taco: X =0,1,2,3.
Goi A 1a bién cb san pham lay tit 16 hang I bé vao 16 hang II 1a san pham tét.
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= {A, A} 1a he day du, do d6 4p dung cong thiic xac suat toan phan ta co

P(X=k) = P(A).P(X=k/A)+P (A) P (X =k/A)

10 CHETT 2 CRGET | o

— . k=0,3
127 3 12T 0 ’

Vay bang phan phoi xac suat cia X la:

X0 |1 2 3

7 | 8 | 1057 | 2639

P | 84 | 57 | 2280 | 6840

b) Dua vao bang phan phdi xac suit, ta co:
581
P(1<X<4)=P(X=2)+P(X =38) = 20 ~0,8494

Bai 2.15. Kien hang I ¢6 12 san pham trong dé c¢6 3 phé pham, kién hang II c¢6
15 san pham trong dé c6 5 phé pham. Chon ngdu nhién tit méi kien hang ra 1 san
pham. Goi X 1a s6 san pham t6t chon duge. Lap bang phan phoi xéc suat cia X.

Giai
Taco X =0,1,2.
Goi A; 1a bién cb san pham lay ra tit kien hang I 14 san pham tot, i = 1, 2.
= {A, A} 1a he doc lap.

ap dung cong thitc nhan:

P(XZO):P<A1'A2):P<A_1) P (A2>: 13zﬁ: 1127
P(X =2)=P(A1.4) =P (4).P(4)=3212=1
P(X=1)=1-P(X=0)-P(X=2)=2.

Vay bang PPXS cua X la:

X10]11]2
1 5 1
P13 |12]2




Bai 2.16. Mot xa thii c6 4 vién dan, ban lan lugt ting vién vao mot muc tiéu mot
cach doc lap. Xéc suat tring muc tiéu 6 moi lan ban 1a 0,7. Néu c6 1 vién trang
muc tiéu hoac hét dan thi ding. Goi X 1a s6 vien dan da ban.

a) Lap bang phan phéi xac suat cia X.
b) Tih P(2 < X < 4).
Giai
a) Lap bang PPXS ctia X:
Taco X =1,4.
Goi A; 1a bién ¢b vien dan thit i trang muc tiéu, i = 1, 4.
Theo gid thiét, {A;, Ag, A3} 1a he doc lap toan phan.

Ta tinh cac xac suat:

P(X=1)=P(4)=0,T;

P(X =2)=P(A.4) =P (4;).P(A)=0,3.0,7=0,21;

P(X =3) =P (A.A2.43) = P (A}) .P(A3) .P(A3) = 0,3.0,3.0,7 = 0, 063;
P(X=4=1-P(X=1)-P(X=2)—P(X =3)=0,027.

Vay bang PPXS cta X la:

x| 1] 2 3 4
p 1 0,7]0,21]0,063 | 0,027

b) Dya vio bang PPXS: P(2 < X <4) = P(X = 2) 4+ P(X = 3) = 0,273.

Bai 2.17. Cho X 13 BNN 1di rac c¢6 bang phan phdi xac suat la

X 0] 1| 2
p [0.6]03]0.1

Tim ham phan phoi x4c suat ctia X.
Giai
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0 néu r <0

0,6 mnéu O<az<1
F(x) =< )
0,9 neu I<ax<?2

1 néu x> 2

Bai 2.18. Cho X 1a BNN 1di rac c¢6 bang phan phoi xac suat la

X210 1 2 13
p|01]02[0.1]0.5]0.1

a) Tim ham phan phoi xac suat cia X.

b) Tinh cac xdc suat P(0 < X < 3); P(—2< X <3).

Gidi

0 néu x> =2

0,1 néu —-2<2<0
0,3 néu O<z<l1
0,4 néu 1<zx<2

0,9 néu 2<x<3

1 néu x> 3

b) Dua vao bang PPXS:

PO<X<3)=P(X=0)+P(X=1)+P(X=2)=0,8;
P(-2<X<3)=P(X=0+P(X=1)+P(X=2)+P(X=3)=0,9.

Bai 2.19. Mot 16 hang c6 100 san pham, trong dé c¢6 90 san pham tét. Lay ngau
nhién dong thsi 15 san pham tir 16 hang nay. Tim s6 san pham tot trung binh va
phuong sai ctia s6 san pham t6t trong 15 san pham dudc 14y ra.

Giai
Goi X la s6 san pham tot trong 15 san pham 13y ra, ta c6: X ~ H(100, 90, 15).
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) _ 90
e S50 san pham tot trung binh: E(X) =np = 15'@ =13, 5.

N=n_ 5 90 1085 ) 1501

e Phuong sai: D(X) = "5 = 15705100 99

Bai 2.20. C6 20 chi tiét may, trong d6 c6 15 chi tiét may tot. Lay ngau nhién
dong thoi 4 chi tiét may. Goi X 1a s6 chi tiét may tot trong s 4 chi tiét may dugc
14y ra.

a) Xéc dinh quy luat phan phéi x4c suat ciia X.

b) Tinh xac suat dé iy duge 3 chi tiét may tot.

c) Tinh trung binh s6 chi tiét may t6t dugc lay ra va phuong sai ctia X.
Giai

a) X tuan theo phan phdi sieu boi X ~ H(20,15,4).

b) Ta co
C.Cy " __
P(X =k) :150—45 (k=10,4)
20
Do do,
Cis.C3 455
P(X =3)=-"0"5=_—"~0,4696.

( ) == T ™0

c) Trung binh s6 chi tiét t6t dugc lay ra: E(X) = np = 4.22 = 3.
N —n 15 5 16
Ph i: D(X) = — =4.—.—.— =~ 00,6316
uong sai: D(X) g 50°20° 19 :

Bai 2.21. Mot 6ng chii vuon lan da dé nham 20 chau lan c6 hoa mau doé vao cling
v6i 100 chau lan ¢6 hoa mau tim (lan chua né hoa). Mot khach hang chon mua
ngau nhien dong thoi 15 chau tit 120 chau lan nay.

a) Tinh xac suat khach hang mua dugc tit 5 dén 6 chau lan c¢6 hoa mau do.

b) Goi X 1a s6 chau lan ¢6 hoa mau d6 ma khach hang chon duge. Tinh trung
binh va phuong sai ctia X.

Gidi
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Goi X 1a s6 chau lan c6 hoa mau dé ma khach hang mua duge, ta co

k 15—k
C'20'61100 n 1=

X~ H(120,20,15) = P (X = k) = =255%— k=015
120

5 10 6 9
_ C120'6(100 020'0100

PB<X<6)=P(X=5)+P(X=6) =20 100~ 0,07232
Clzo Cl20
b)
Trung binh: E(X) =np = 15.2% = 2,5.
N —n 20 100 105
Ph i: D(X) = npge—— = 15—~~~ ~ 1 8382
uong sai: D(X) g 5 150" 190°119 , 838

Bai 2.22. Tung ba lan mot con xtc xac. Tinh xac suat dé co:
a) Hai lan xuat hién m#t 1 cham.
b) it nhat mot lan xuat hien mat 1 cham.
Giai

Goi X la s6 lan xuat hien m#t 1 cham trong ba lan tung con xtc xic. Ta ¢
X ~ B(n,p) véin=3vap=s.

Khi do,

a) Ta tinh P (X = 2) = C2.(1)*.(2)" = & ~0,0694.

b) Ta co6

0 3
P(Xz1):1—P(X<1):1—P(X:0):1—C§.(é> (2) ~ 0,4213

Bai 2.23. Mot dé thi c6 10 cau héi, moi cau c6 4 phuong an tra 16i trong d6 chi
c6 1 phuong an ding. Sinh vién A tra 16i mot cach ngau nhién tat ca cic cau hoi.
Goi X 13 s6 cau tra 1oi dung trong 10 cau.

a) Xac dinh quy luat phan phéi ctia X.

b) Tinh xac suat dé sinh vien A tra 16i ding tit 2 dén 3 cau hoi.
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c¢) Tinh xac suat dé sinh vien A tra 18i ding it nhat mot cau hoi.
d) Tinh trung binh s6 cau héi dugc tra 16i dung va phuong sai clia X,
e) Tinh s6 cau héi ma sinh vien A c¢6 kha nang tra 16i dung 16n nhat.
Giai
a) X tuan theo phan phdi nhi thitc: X ~ B(10;0,25).

b) Ta co
PR2<X<3)=P(X=2)+P(X=23)
= C%(0,25)%(0,75)° + C$,(0,25)*(0,75)" ~ 0, 531.

c¢) Ta co
P(X>1)=1-P(X<1)=1-P(X =0)~0,943.

d)Ky vong va phuong sai
E(X)=mnp=10.0,25 =2,5;
D (X) = npg = 10.0,25.0,75 = 1,875.
e) S6 cau hoi ma sinh vien c¢6 khéa ning tra 16i dung nhat chinh 1a Mod(X), ta c6
np—q< Mod(X)<np+p< 1,75 < Mod(X) < 2,75
Vay Mod(X) = 2.

Bai 2.24. mot nguoi nuoi 160 con ga mai cung loai. Xac suat dé 1 con ga dé triing
trong ngay 1a 0,8.Gid st moi tritng ban duge 2200 dong, tién cho mdi con ga #n
trong ngay 1a 1000 dong, tinh s6 tién 1ii trung binh thu dugc trong ngay.

Gidi

a) Goi X 1a s6 trimg thu duge trong ngay, khi d6 X ~ B(160;0,8). Goi Y 1a s6
tien thu dugce trong ngay. Ta can tinh E(Y).

Ta c6 Y =2200.X — 1000.160 = 2200X — 160000. T day suy ra

E(Y) = 2200.E(X) — 160000 = 2200.160.0,8 — 160000 = 121600 dong.

Bai 2.25. Mot nha vuon trong 121 cay mai véi xac suat nd hoa clia méi cay mai
trong dip tét 1a 0,75. Gia ban 1 cay mai nd hoa 1a 500 ngan dong.

a) Tinh s6 cay mai trung binh nd hoa trong dip tét.
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b) Gia st nha vuon ban hét nhiing cay mai né hoa, tinh s6 tién trung binh ma
nha vuon thu duge.

Gidi
Goi X 1a s6 cay mai né hoa trong dip tét. Ta c6: X ~ B(121;0,75).
a) Ta tinh E(X) = np = 121.0,75 = 90, 75 (cay).

b)Goi Y 1a s6 tién nha vuon thu duge khi ban nhiing cay mai. Ta c¢6: Y = 500X .
Suy ra sb tién trung binh nha vuon thu duge 1a

E(Y) = 500E(X) = 500.90, 75 = 45, 375 (triéu dong)

Bai 2.26. Tai mot bén cang, trung binh mdi ngay c¢6 5 tau cap bén. Tinh xac suat
dé trong mot ngay:

a) C6 3 tau cap bén.

c) Co dang 5 tau cap bén.

)
b) Cé6 it nhat 4 tau cap bén.
)
d) Co6 tir 3 dén 7 tau cap bén.

Gidi

Goi X la s tau cap bén trong mot ngay thi X ~ P(5). Do do,

=0 5k
P(X=k) = o (k=0,1,2,...)
Ta co:
=5 53 =512
Q) P(X=3) =2 15 6 a0

b) P(X>4)=1-P(X=0—P(X=1)—P(X=2)—P(X=3)~0,735

555 5625
¢) P(X =5) =" - _ L~ 0,175,

d) PB<X<T)=P(X=3)+.+P(X="1)~0,742.

Bai 2.27. Tai mot siéu thi, trung binh ¢ 5 phit thi c¢6 10 khach dén quay tinh
tien.
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a) Tinh x4c suat dé trong 1 phit c6 3 khach dén quay tinh tién.

b) Tinh x4c suat dé trong 1 phiit c6 tit 1 dén 3 khach dén quay tinh tién.

¢) Tinh s6 khach c6 khé& ning dén quay tinh tién 16n nhat trong 1 gio.
Giai

a) Goi X la s6 khach dén quay tinh tién trong 1 phat thi X ~ P(\) véi A\ 1a

p ) N N 1.10
trung binh so khach dén quay tinh tien trong 1 phiat: \; = - = 2. Ta co:

-1 \ 3 72'23
P(X=3) =" 3(! D o~ 0,18044

b) Ta ¢6
PI<X<3)=P(X=1)+P(X=2)+P(X =3)~0.722

c¢) Goi Y 1a s6 khach dén quay tinh tién trong 1 gio thi Y ~ P()\g) v6i Ao 1a trung

. . N . 60.10
binh s6 khach dén quay tinh tién trong 1 gic: Ay = 5 = 120.

S6 khéach ¢6 kh& nang dén quay tinh tién 16n nhat trong 1 gio chinh 1a Mod(Y).

Ta co:
Ao —1< Mod(Y) <A< 119 < Mod(Y) <120

Vay Mod(Y) = 119 hoic 120.

Bai 2.28. Bo phan quan 1y ctia mot siéu thi cho biét : trong nhitng ngay dong
khach, nhan vién tinh tién clia siéu thi trung binh trong 5 phut tinh tién xong cho
2 khach. Tinh xéac suat dé trong ngay dong khach, mot khach hang phai chd qua
5 phit dé ngusi khach ké truée duge tinh tién xong.

Gidi
Goi X la s6 khach duge nhan vién tinh tién xong trong 5 phiat. Ta c¢6 X ~ P(2).
Ta can tinh:
e 2.20 _9
=e
0!
Bai 2.29. Mot ngudsi ¢6 4 xe 6t6 cho thué. Hang ngay, chi phi cho méi xe 1a 10usd
(cho diut xe ¢6 duge thue hay khong). Gia cho thue méi xe 1a 70usd. Gid stt yéu cau

thué xe moi ngay 1a BNN c¢6 phan phdi Poisson v6i tham s6 A = 2,8 . Tinh s6 tién
trung binh ngudi nay thu duge trong mot ngay.

P(X<1)=P(X=0)=
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Giai
Goi X 1a s6 yeu cau thue xe mdi ngay.
Theo gia thiét, X ~ P(2,8) nen E(X) = 2,8.
Goi Y 1a s6 tien thu dude trong mot ngay, ta co
Y =70X —10.4 =70X — 40

Vay s6 tién trung binh nguoi nay thu duge trong mot ngay 1a

E(Y) = T0E(X) — 40 = 70.2,8 — 40 = 156
Bai 2.30. Cho BNN roi rac X ¢6 bang phan phoi xac suat:

X 1 2 3 | 4
p [0.15]0.25]04]0.2

a) Tim P(—1 < X <2).
b) Tim k¥ vong va phuong sai ctia X.
¢) Tim ham phan phdi xac suat ctia X.
Gidi
a) Dua vao bang PPXS:
P(-1<X<2)=PX=1)+P(X=2)=0,15+0,25=0,4

b) Ky vong va phuong sai

E(X)=> zip, = 2,65;

4
—1

1

4
D(X) =3 a2p, — [E(X)]" = 7,95 — 2,657
=1

¢) Ham phan phdi xac suat

0 néu r <1
0,15 néu 1l<z<?2
F(x)=<¢ 0,4 néu 2<z<3

0,8 néu 3<z<4

\ 1 néu x >4

Bai 2.31. Cho DLNN X roi rac ¢6 bang phan phdi xic suat la:
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X 100170304 |0.7
plal02| b [02]0.1

a) Tim a,b sao cho E(X) =0,2.
b) Tim a,b sao cho DX = 0,0503.
Gidi
a) Ta c6

5
E(X)=) ap;=0,3b+0,17
=1

Theo gia thiét ta c6 E(X) = 2. Suy ra
0.3b+017=0,2b=01
Mic khac, ta co
0+0,24b40,240,1=1<a+b=05
Vaya=0,4vab=0,1.
b) Ta c6
D(X) = Yatpi— [ECOP

— 0,09b + 0,083 — (0,3b+ 0, 17)

— —0,096% — 0,012b + 0, 0541
Theo gia thiét, ta co
D (X) = 0,0503 < —0,090% — 0,012b + 0, 0541 = 0,0503 < b ~ 0, 1494
Suy ra a =0,5— b~ 0, 3506.

Bai 2.32. ngusi quan 1y cia mot cong ty xem xét tinh trang hoat dong ctia céc
may trong cong ty nay. Dya vao cac thong tin trong quéa khit va bang kinh nghiém
clia minh, ngudi quan I dua ra bang phan phoi xac suat clia s6 may hong X trong
tuan nhu sau:

X110 1 2 3 4
p | 0.10.240.42|0.16 | 0.08

96



a) Tim s6 may bi héng trung binh trong 1 tuan va do léch chuan ciia s6 may bi
hong.

b) Chi phi thiét hai do mdi may bi hong trong 1 tuan la 3 triéu dong. Tinh chi
phi thiét hai do cac may bi héng trung binh ctia cong ty nay trong mot tuan.

Giai
a) S6 may hong trung binh :
5
E(X)=) zipi =188
i=1

Phuong sai va do lech chuan:

5
D(X) = alp — [E(X)]” =4,64 — 1,882 = 1,1056
=1
= ¢ =+/D(X) = /I,1056 ~ 0, 0515.

b) Goi Y (trieu dong) 1a so tien thiet hai do may bi hong ciia cong ty trong 1 tuan.
Ta c6: Y = 3X.

Nhu vay chi phi thiét hai do cac may bi hong trung binh ctia cong ty nay trong
mot tuan 1a F(Y) = 3E(X) = 3.1,88 = 5,64 (trieu dong).

Bai 2.33. C6 3 kién hang: kién 1 chita 10 san pham tét va 2 phé pham, kién 2
chita 9 san pham t6t va 3 phé pham, kién 3 chita 7 san pham t6t va 5 phé pham.
Céc san pham giéng hét nhau vé kich thuée va trong lugng. Lay ngdu nhien mdi
kien hang 1 san pham. Goi X I s6 phé pham dugc lay ra.

a) Lap bang phan phoi xac suat cia X.

b) Tim Mod(X), Med(X), ky vong va phuong sai ctia X.
Gidi

a)Bang PPXS ctia X

35 | 131 | 47 | 5
D | 96 | 288 | 288 | 288
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b) Ta c¢6

Bai 2.34. Goi X 1a s6 lan mit nhat xuat hién sau 3 1an tung mot con xuc xic.

a) Lap bang phan phéi xac suat ctia X.

C

)

b) Tim x4c suat ¢ it nhat mot 1an duge miat nhat.
) Tinh xac suat c6 t6i da hai lan duge mat nhat.
)

d) Tinh E(X) va D(X).

Gidi

a) Bang PPXS ctia BNN X:
X1 01]1]2]3
Pl | 5|5 o

b) Xac suat c6 it nhat 1 1an duge mat nhat la:

¢) Xac suat c6 t6i da hai mat nhat la

3 0
P(X§2):1—P(X:3):1—C§’.(%) (g) :3—12

d) Vi X ~ B(3,¢) nén
E(X)=np=0,5;
D (X) =npq =~ 0,4167.

Bai 2.35. Mot gia dinh c6 10 ngudi con. Gia sit xac suat sinh con trai, con gai
trong moi lan sinh 1& bang nhau. Tinh xac suat

a) Khong c6 con trai.
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b) C6 5 con trai va 5 con gai.
c¢) S6 con trai it hon s6 con gai.
Giai
Goi X 1a s6 con trai trong s6 10 ngudi con thi X ~ B(10;0,5). Ta co:

P(X =k)=CF.(0,5)"(0,5"F k=010

a) Xac suat khong co6 con trai:

P(X =0)=%.(0,5).(0,5)" ~ 0,0098

~ 1024

b)Xéc suit ¢6 5 con trai va 5 con gai:

63
P(X =5)=C%.(0,5)°.(0,5)" = oeg ~ 02461

c¢) Xac suat dé sb con trai it hon s6 con géi:
P(X <5)=P(X=0)4+P (X =1)+P (X = 2)+P (X = 3)+P (X = 4) ~ 0, 37695.

Bai 2.36. Mot ngusi nudi 100 con ga mai dé. Xac suat dé 1 con ga dé tring
trong ngay la 60.

a) Tim sb tring ga trung binh thu dugc trong ngay.

b) Néu mudn trung binh méi ngay thu duge 120 tring ga thi can nudi bao nhiéu
con ga?

Gidi
Goi X la s6 tring ga thu duge trong ngay. Ta c¢6: X ~ B(100;0,6).
a) SO tring ga trung binh thu duge trong ngay:
E(X) =np = 100.0,6 = 60.
b) Goi n 14 86 con ga mai dé can nuoi thi X ~ B(n;0,6). Suy ra F(X) = np = 0, 6n.

Nhu vay, ta c6
E(X) =120 < 0,6n = 120 < n = 200.

Bai 2.37. Mot may san xuét lan lugt timg san pham véi xac suat c6 mot phé
pham 1 2. Cho m&y san xuét ra 15 san pham.
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a) Tinh x4c suit dé trong 15 san pham san xuat ra c6 ding 3 phé pham.
b) S6 phé pham c6 kha ning cao nhat duge san xuit ra la bao nhieu?
c¢) Tim s6 san pham tot trung binh trong 15 san pham dugce san xuat ra.
Giai
Goi X 1 s6 phé pham trong 15 san pham dudc san xudt ra, ta c6 X ~ B(15;0,02).
a)Ta co:
P(X =3)=C3p " = C%.(0,02)".(0,98)" ~ 0,0029.
b) S6 phé pham c6 kha nang nhit duge san xuat ra 1a Mod(X). Ta c6
np—q< Mod(X)<np+p< —0,68< Mod(X)<0,32= Mod(X) =0.
c¢) Goi Y la s6 san pham t6t trong 15 san pham thi Y ~ B(15;0,98). Nhu vay
E(Y)=np=15.0,98 = 14,7.

Bai 2.38. Nha may dét mudn tuyen dung ngudi biét ranh vé mot loai sgi. Mot
ngudi c6 thé phan biét soi that hay gia véi xac suat ding 1a 80, xin du tuyén. Giam
d6c nhan sy thit thach nguoi nay 7 1an: méi lan ong dem ra 2 loai sdi, trong dé c6
1 loai sgi that. Néu nguoi du tuyén néi ding it nhat 6 lan thi sé dudce tuyen dung.
Tinh xac suat ngusi nay dude tuyén dung.

Gidi

Goi X la s6 lan nguoi du tuyén tra 16i ding trong 7 lan thit thach thi xac suat dé
ngudi nay dude tuyén dung chinh la

P(X >6)=P(X=6)+P(X=7)

Mac khéc, ta c6 X ~ B(7;p) véi p la xac suat ngudi nay tra 161 ding trong moi
lan thit thach.

Theo gia thiét p = 0,8. Vay X ~ B(T7;0,8)
Nhu vay
P(X >6)=C%.(0,8)°.(0,2)" +C7.(0,8)".(0,2)° ~ 0, 5767.

Bai 2.39. § mot tong dai dien thoai, cac ci dién thoai goi dén xuét hien ngiu
nhién, doc lap v6i nhau va trung binh ¢6 2 cuoc goi dén trong mot phut. Tim xac
suat de:
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a) C6 dang 5 ci dien thoai goi dén trong 2 phit.

b) Khong c6 cu dién thoai ndo goi dén trong 30 giay.

c) C6 it nhat mot ca dién thoai goi dén trong 10 giay.
Gian

Goi X 1a s6 cudc dien thoai goi dén trong 2 phut. Ta suy ra X ~ P()\1) véi A\ 1a
trung binh s6 cudc dién thoai goi dén trong 2 phit.

Theo gia thiét, 1 phut c6 trung binh 2 cuoc goi. Suy ra 2 phit c¢6 trung binh
A = % =4. Tasuy ra X ~ P(4). Vay
e MY e M .47 ~ 128¢71

P(X=5)=—7"=— = ~0,1563

b) Goi Y la s6 cudc goi dien thoai goi dén trong 30 giay. Khi d6 Y ~ P()\) véi
Ay = —0’?'2 = 1. Vay
e Ny e 1.1°

P(Y =0) =~ = —5— ~ 0,3679.

¢) Goi Z 1a s6 cugc dién thoai goi dén trong 10 giay. Khi d6 Y ~ P()\3) véi

1
Ay =28 =1 vay

e Mg

0!

P(Z>1)=1-P(Z=0)=1- ~ 0,2835

Bai 2.40. Quan sat thay trung binh ¢t mot phit thi c6 2 6t6 qua tram thu phi.
Tinh x4c suat:
a) C6 5 6to di qua tram thu phi trong 3 phut.
b) C6 nhiéu hon 1 6t6 di qua tram thu phi trong 30 giay.
Giai
a)Goi X 1a s6 oto di qua tram thu phi trong 3 phut, khi d6 theo gia thiét ta suy

ra X ~ P(6). Vay

e MNS

5!

P(Z=5)= ~ 0, 1606.

b)Goi Y 1a s6 0td di qua tram thu phi trong 30 gidy, theo gid thiét ta suy ra
X ~ P(1). Vay

PY>1)=1-P(Y =0)—P(Y =1) ~ 0,2642.



Bai 2.41. Mot cita hang trong mot khu phé nhap vé méi ngay 34kg loai thitic pham
nay véi gia 2500 dong/kg va ban ra véi gia 4000 dong/kg. Néu bi é thi cudi cuing
ctta hang phéi ban ha gia con 15000 dong/kg mdi hét hang. Tinh tién 15i trung
binh ctia ctta hang nay vé loai thuc pham néi trén trong mot ngay. Cho biét nhu
cau hing ngay ctia ngudi dan ¢ mot khu phd vé mot loai thie pham tuoi séng 1a
BNN X c6 bang phan phoi x4c suat nhu sau:

X(kg) | 31 | 32 | 33 | 34
p 015025045 |0.15

Gidi

Goi Y 1a s6 tien 10i clta hang thu dude trong mot ngay. Ta c6 Y = 40000X +
15000(34 — X) — 25000.34 = 25000X — 340000.

Tu day ta suy ra
E(Y) = E(25000X — 340000) = 25000E/(X) — 340000.

Theo gia thiét bai toan ta co6
4
E(X) =Y wipi=32,6 (kg)
i=1

Vay E(Y) = 25000.32,6 — 340000 = 475000 (ddng).

Bai 2.42. Theo s6 liéu thong ké & mot cita hang dau tuong, ngudi ta thay luong
dau ban ra la BNN X c6 bang phan phoi xac suat nhu sau:

X(kg) | 10 | 13| 16 | 19 | 22
p 0.1510.210.35(0.2 0.1

Gia stt gia dau nhap vao la 10000 dong/kg thi clta hang sé 1ai 5000 dong/kg; néu
dén cubi ngay khong ban duge sé 16 8000 dong/kg. Vay mdi ngay clta hang nén
nhap bao nhieu kg dau dé thu dugc tién 1ai trung binh nhiéu nhat?

Gidi

Goi Y 1a tien 1ai ctta hang thu duge trong mot ngay; Z la khoi luong dau ma ciia
hang nén nhap vao mdi ngay. Ta di tim Z sao cho E(Y') nhiéu nhat.

Ta nhan thay rang Z nhan mot trong cac gia tri: 10,13,16,19,22.
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Ta co
Y = 5000X — 8000 (Z — X)
= 13000X — 80007
= E(Y) =13000X — 80007

Theo gia thiét ta c6

4
E(X)=) wipi =157 (kg)

1=1

Suy ra E(Y) = 13000.15,7 — 8000Z = 204100 — 8000Z.

Ta lap bang:

X(kg) | 10 13 16 | 19 | 22
E(Y) | 124100 | 108100 | 76100 | 52100 | 28100

Vay cita hang nén nhap 10 (kg) dau tuong moi ngay.

Bai 2.43. Nghién citu vé mic luong (triéu dong/nam) ctia 400 cong nhan nganh
may, ngudi ta dugc bang so liéu sau:

Luong 121132156 | 18 1204 |24

S6 cong nhan | 16 | 60 | 160 | 100 | 40 | 24

a) Goi X la thu nhap trong mot nam clia cong nhan may. Lap bang phan phoi
xac suat cia X.

b) Tinh mitc luong trung binh ctia mot cong nhan trong mot nam.

¢) Tinh phuong sai ctia X.
Giai

a) Bang PPXS cta X:

X | 12 | 132|156 18 | 204 | 24
»1004]015] 04 025 0,1 |0,06
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b) Mtc luong trung binh ctia mot cong nhan trong mot nadm

¢) Phuong sai:
6

3z%
U néu a e 0, 2]

flx) =
0 néu z¢|0,2]

) Chiing minh réng f(z) 1a ham mat do cia BNN X.

. 3
b) Tinh céc xac suat P(1 < X < 5) va P(1 < X <3).

Giai
) Ta nhan thay f(x) > 0,Vz nén f(z) 1a ham mat do xac suat tuong duong

“+00

/f(a:)dle
Vi . ,
/f(x)dl’: %xzdx: (x_3> =1 dpcm

= [ f(x)dx ta co:

a

b) ap dung cong thic P (a < X < b)

%33:2 19
P(l1< X <?3) = -
nsxsy {f S
3 231,2 7
POSX<3)=[f(0)de =] do = .
1 1

Bai 2.45. Chiing minh rang ham s6 sau la ham mat do xac suat cia BNN lién tuc

X nao do:
néu x>1

1
flx)=4q
0 néu <1
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Khi do, tinh: P (X <3); P(1<X<2); P(-1<X<2); P(X>5).
Giai

a) Ta nhan thay f(x) > 0,Vz nén f(z) 1a ham mat do xac suat tuong duong

+o00 +00 1
/f(x)dxz/;dle
—00 1

b
b) 4p dung cong thic P (a < X <b) = [ f (x)dz ta co:

Q

Bai 2.46. Cho BNN X lién tuc ¢6 ham mat do xac suit xac dinh bai:

£ () = ¢(1—a?) n(iau z e [-1,1]
0 néu z ¢ [—1,1]

a) Xéc dinh hang s6 c.

b) Tinh xac suat P(—0,5 < X <0,8)

Giai
/ j 400
a) Theo gia thiét, f(z) la ham mat do xac suat nén ta c6 [ f(z)dz = 1.
—0oQ
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Mac khac ta c6

+/oof(x)dx/10(1x2)d1:2/lc(1x2)d1; lzc(x_%?’)}::%

Ta co
gzl@Czi
3 4
b) Ta co:
0,8 0,8
P(—O,SSXSO,S):/]” Zl—x dx = 0,81575.
—0,5 —0,5

Bai 2.47. Cho BNN X lien tuc c6 ham mat do xac suat 1a

ar+b néu x € (0,1)

f(z) = )
0 mnéu x¢(0,1)
- 1 Lo . )
Gia P <X > 5) =3 hay xac dinh hang so a, b.

Giai

+ Do f(z) 1a ham mat do x4c suat nén ta co

+o00 1
/f(x)dle@/(ax—%b)dx:1<:>g+b:1
—00 -1
+ Mac khac, ta co
/ b
1 1 3a 1
Pl X == = b)d - — 4+ - ==
(>)3<:>/f 3/(a:c+) ©3t5=3
1/2 1/2
Vay ta c6 hé phuong trinh
a+2b=2 a:—%
=
9a +12b =8 b=2

Bai 2.48. Cho BNN Cauchy X ¢6 ham phan phoi xac suat

1 1
F(x)= 3 + - arctan x.
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a) Tinh xac suat P(0 < X < 1).

b) Tim ham mat do cia X.

Giai
a) Ta co
1 arctanl 1 arctan0 1
(0<X <1)=F (1)~ F(0) <2+W><2+W>4
b) Ham mat do ciia BNN X
dF (z) 1

f (@)= dr 7 (1+a?)

Bai 2.49. Gi4 st X 1a dai lugng ngau nhién c6 ham mat do xac suat

f(x):ﬁ Vo —oo < o < 400.

a) Xac dinh he s6 C.
b) Tinh xac suat P(0 < X < 1).
¢) Tim ham phan phdi xac suat clia X,
Giai
a) Dua vao tinh chuan héa ctia ham mat do, ta c6

+o0
[ f(x dx-l@C’f 1JrQCQCla:—l

& O

b—+o0

lim f1+2dx+ lim f1+2dx]

s 0=

1=

b) D& thay
1

1
P0O< X <1)
( /1+x2
0

¢) Ham phan phdi x4c suat cia BNN X la

1 1
F(x)= 3 + - arctan x.
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Bai 2.50. Cho X 1a BNN c¢6 ham phan phdi xac suat

F(x)=A+ Barctan%,

trong d6 A, B va C' 1a cac hang s6. X4ac dinh cic hang s6 A, B, C' va tim ham mat
do.

Gidi

+ Tt tinh chat ctia ham phan phdi xac suat, ta c6 hé phuong trinh sau

] —_= T _ 1
Jim F(z) =1 - A+BI=1 - A=1
lim F(z)=0 A—-BZ =0 B=1
T——00

+ Khi d6, ham phan phdi va ham mat do clia X c6 dang

F(z) =1+ 1arctan Z;
f (@) =" =

dv  — w(xz2+C?)"

Do tinh khong am ctia ham mat do nén C' > 0.

Bai 2.51. Gia st ham phan phdi ciia BNN X c¢6 dang

0 nfu <1
F (z) a(x — 1)2 nfu 1<zx<3
1 nfu x> 3
Tinh E(X) va D(X).
Giat

Dé dang tinh dugc hé s6 a = 3

1

Khi do, ki vong va phuong sai ctia X dugce tinh theo cong thiic

E(X)—%/Bx(a:—l)dng,
1
D<X>—§/3(x—§)2<x_1>dx_§



Bai 2.52. Bién ngau nhien X c6 ham mat do phan phdi xac dinh bdi

acosr néu |r| <

e

f(x) =

0 néu |z| >

ol

Tinh E(X) va D(X).

Gias
T tinh chuan héa ctia ham mat do, suy ra a = %
Khi do, ki vong va phuong sai duge tinh nhu sau:

jus

1
E(X) = §/xcos:cdx:0;

1 2
D(X)= §/$2COS$d$: WZ

i
2

Bai 2.53. Chiéu cao ctia mot loai cay lay go 1a dai luong ngau nhién tuan theo quy
luat phan phdi chuan véi chiéu cao trung binh 1a 20m va do léch chuan la 2,5m.
Cay dat tieu chuan khai thac 1a cay cé chiéu cao téi thicu 1a 15m. Tinh ty lé cay
dat tieéu chuan khai thac.

Gidi
Goi X 1a chiéu cao clia cay. Ta c6 X ~ N(p,0?) véi p = 20m; o = 2,5m
Ty lé cay dat tiéu chuan khai thac chinh bang P(X > 15), ta c6

15 — 20
2.5

P(X215)20,5—<I>0( ) =0,5—Pp(—2)=0,5+0,4772 = 0,9772.

Bai 2.54. Chiéu cao ciia cic sinh vién 6 mot truong dai hoc 14 BNN ¢6 phan phdi
chuan véi chiéu cao trung binh la 158cm va do lech chuan la 7,5cm. Néu chon ra
10% sinh vién c6 chiéu cao cao nhat thi chiéu cao t6i thiéu ciia sinh vién trong
nhém nay la bao nhiéu?

Gidi
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Goi X 1a chiéu cao ctia sinh vien thi X ~ N(p,0?) véi p = 158;0 = 7,5. Goi a 1a
chiéu cao t6i thiéu trong nhém sinh vién cé chiéu cao cao nhat. Ta can tim a sao
cho P(X >a) =10% =0, 1.

Ta co:
a — 158 a — 158
P(X>a)=0,1 — =0,19 =0,4
( _Cl) 0,1<0,5 0( 75 ) 0,1 & 0( 75 > 0,
Ta suy ra:
-1
a7558:1,29<:>a:167,675.

Bai 2.55. Diém thi Toeic ctia sinh vién nam cubi ¢ mot truong dai hoc 1a BNN X
c6 phan phéi chuan véi gia tri trung binh 13 560 diém va do lech chuan 1a 78 diém.
Tinh:

a) Ty lé sinh vién c6 diém tit 600 dén 700 diem.
b) Ty lé sinh vién c¢6 diém thi trén 500 diém.

c¢) Gia st nha trusng mudn xac dinh diém Toeic t6i thiéu dé sinh vien c6 thé
ra trudng véi ty 1 80%, tinh diém Toeic t6i thiéu nay.

Gidi

Goi X la diém thi Toeic clia sinh vién. Ta c6 X ~ N(u,0?) véi p = 560; 0 = 78.

a) Ty 1 sinh vién c6 diém tir 600 dén 700 diém la:

700 — 600 —
P (600 < X < 700) = (I>0< “)—¢0< “)

o o

_ g, (700560 (600 — 560
-0 78 0 78

= Py (1,79) — o (1,28)

= 0,4633 —0,3997 = 0, 0636.
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b) Ty l¢ sinh vién c¢6 diém thi trén 500 diém la:

500 —
P(X >500) = 0,5—@0( ”)

o

— 05— B, (500 — 560)

78
= 0,5— ®y(—0,77)
= 0,5+ 0,2794 = 0, 7794.

c¢) Goi a la mitc diém tdi thiéu ma sinh vién can dat duge. Ta can tim a sao cho
P(X >a)=0,8, taco

— 560
N O,5—<I>0<a ):o,s

78
560 — a
) =0,3
< 0( 78 ) ’
Ta suy ra:
560 — a
=0,85 =493,7
78 , = a ,

Bai 2.56. Gia sit tudi tho ctia mot thiét bi dién tit 1a BNN lién tuc X ¢6 ham mat
do xac suat 1a
Ccx

ce” néu x>0

) = /
0 neu x <0
a) Xac dinh héang sb c.

b) Tinh xac suat P(X < 10).

¢) Néu P(X < 10) = 1 thi gid tri clia ¢ la bao nhieu?

Giai
a) Ta nhan thay f(x) > 0,Vz
Mac khac ta co
+o0 +00
/ f(x)de = / ce”“dx = alggo [—efcx}g =1
—00 0
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Vay ham s6 da cho 1a ham mat do xac suat véi moi gia tri cia c.

b)
10 10
P(X<10):/f(:c)d:c:/ = [—e] ) =110
—00 0
) Ta c6
P(X§1o):%@1—e—100:%@c:1?—02.

Bai 2.57. Tudi tho ctia mot bo phan trong mot day chuyén san xuat 13 BNN X
(thang) ¢6 ham mat do nhu sau:

25 .
— =2 héu € (0,40)
f(z) =4 2(z+10)
0 néu z ¢ (0,40)

a) Tim ham phan phdi xac suat ctia X.

b) Tim xac suat dé tudi tho ctia thiét bi nhé hon 1 nam.

Giai
a)
0 nétu x>0 0 néu x>0
F(r)=9 [ f@®)dt méu 0<z<40 = e nén 0<a <40
1 néu x> 40 1 néu x> 40

\

That vay, véi 0 < z < 40 thi

/f t)dt = /(t+510) dt:l_ﬁlzzﬁflm

b) Ta co:
12 12
25 15
P(O<X<12):/f(x)dx:/—2dt:_
2(t + 10) 22
0 0
Bai 2.58. Cho BNN X ¢6 ham mat do:
néu x <2

0
fla)y=9 2
2 neu x > 2
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a) Tim ham phan phdi xac suat ctia X.

b) Tim P(-3 < X < 5)

Gias
a)
) 0 néu = <2 0 w9
F(z) = ) = 2
/f(t)dt neu r > 2 1—; néu = >2

That vay, véi x > 2 thi
i 9 21" 9
dt= [ Zat=|-2| =1-=
/f() /t2 l tk -
—00 2

P(-3< X <5)=F(5)— F(-3)=0,6.
Bai 2.59. Cho BNN X lién tuc ¢c6 ham mat do xac suat 1a

322 ‘
flx) = 16 khi z € (-2,2)

0 khi z¢(-2,2)

b) Ta c6

Tim ky vong va phuong sai ctia X.

Gidi
+ Ky vong:
+o00 2 2
322 33
E(X)—/:Ef(a:)dx—/x.l—de— 1—6d:1:—0
—00 —2 —2
+ Phuong sai:
400 2 2
9 2 9 3332 3 4
D(X)= | z°f(z)de — [E(X)]" = .de:g ridr = 2,4.
—00 -2 0
Bai 2.60. BNN X c¢6 ham phan phdi xac suat
0 ntu <0
F(x)=< ma®—322+422x néu 0<z<1
1 néu 1z >1
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a) Tim ham mat do xac suat.

b) Tim he s6 m.
Giaz
a) Ham mat do xac suat ciia X 1a

3ma? —6x+2 khi zel0,1]
flz)=
0 khi z ¢ [0,1]

b) Xac dinh m, ta c¢6

+o00 1
/f(x)dx:1<:>/(3mx2—6x+2)dx:1<:>m:2
—00 0

Bai 2.61. Tudi tho ctia mot loai linh kién dién ti (don vi tinh ngan gio) 1a bién
ngau nhién X ¢6 ham mat do f dugce xac dinh bdi:

105k22(10 — )* néu x € [0;10]
0 néu z ¢ [0;10]

Trong dé k 1a s6 thuc cho trude. Hay xac dinh k va tinh tudi tho trung binh cia
loai linh kién dang khao sat.

Giai
Theo gia thiét ching ta c6 k > 0 va

10

+00
_ _ 5120101 _ o2
1—_/ f(x)dx—o/l() kx*(10 — z)"dx

T d6 chung ta tinh duge k£ = 30.

Tuoi tho trung binh ctia mot linh kien:

+00 10
E(X)= / vf (x)dr = /105.301‘3(10 —z)’dz =5
—00 0
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Bai 2.62. Gid st BNN X c6 ham mat do xac suat

Ae ™™ péu x>0
f(z)=

0 néu =<0

Tinh E(X); D(X) va E(X*) véi k > 1.

Giai
Dung dinh nghia tinh tryc tiép, ta co:
EX)=Xx1% D(X)=)7?

va bang quy nap toan hoc c6

k!
k
Bai 2.63. Cho BNN X nhan gia tri trong khoang (0; +00), c6 ham phan phdi xac

suat
2

F () l—e™ 2 npéu >0
a;' =
0 néu =<0

Tim ham mat do, ki vong, phuong sai, median va mode cia BNN X.
Giai

+ Ham mat do

22

e~ 2 néu x>0
0 néu <0

+ Ki vong

+ Phuong sai

+ Median Med(X) = v/2log2
+ Mode Mod(X) = 1.
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Bai 2.64. Gia st X 1a mot BNN lién tuc ¢6 ham mat do

f ) = K1 —ux) néu z € [0,1]
0 néu x ¢ [0,1]

Tim hing s6 K, ky vong, median va phuong sai ctia X.
Giai
Dé thay bang tinh toan tryc tiép

+o00 1
[ fl@)di=1e [K(1l-2)dz =1 K =2;
—00 0

400

EX)= [ ZL’f(ZC)d.CC:2Of1£L’(1—:E>dCL’:%;

—Oo0

D) =2 (- a)ds— () = &
Med (X) = 22

Bai 2.65. Cho BNN X ¢6 ham mat do véi a > 0,

T _a? L
/(@) ﬁe 222 peu x>0
I _—
0 néu =<0
Tim median cuia BNN X.
Gidi

Ta c6 ham phan phdi xéc suat cia BNN X la

22

l1—e 22> npéu >0

F(r) =
0 néu =<0

Khi d6 tit phuong trinh F[Med(X)] = 3, suy ra Mod(X) = v/2In2.

Bai 2.66. X4c dinh hing s6 a dé ham

Asin2z néu z € (0,
0 néu x ¢ (0,

)

flz)=
)

ISIERNTE]

La ham mat do cua X.
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a) Xac dinh hée s6 A?

b) Tinh ki vong va phuong sai ctia X7
¢) Tmh P(0 < X < I).

Gias
a) T tinh chat chuan hoa ctia ham mat do, ta c6

/2

/Asiandx:1®A21
0

b) Tinh ki vong va phuong sai

/2

E(X)= [ zsin2zdz = 1;
0
/2 9 )
D(X)= [ a?sin2zde — (3)" =% — 1.
0
c)

/4

/4
P(OSXS%):/f(x)dx:/sinxd:czl—\/?g
0

0

Bai 2.67. Tudi tho cia dan cu ciia mot quéc gia 1a BNN X ¢6 ham mat do nhu
sau:

f o) = kx2(100 — )

khi € [0,100]
0

khi « ¢ [0,100]
a) Xac dinh hang s6 k.

b) Tudi tho trung binh clia dan cu qudc gia trén 1a bao nhiéu?

c¢) Tim ti 1& ngusi c6 tuodi tho tit 60 dén 70 tuoi.

Giai
a) Xac dinh k, ta c6

=—Fk

+00 100
) 2 10°
f(z)dr = [ ka*(100 — z)"dx 3
—00 0
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Mic khac,
10°

e
b) Tudi tho trung binh clia ngudi dan
+00 100
E(X):/:L‘f :ig/ (100 — z)*dz = 50
“oo 0
¢) Ti 1é nguvi c6 tudi tho tit 60 dén 70 tudi la
70 70
P (60 <z < 70) = /kx2(1oo — z)dx = 1%9/332(100 — 2)%dz ~ 0,154
60 60

Vay ti 1é nguoi c6 tuoi tho tit 60 dén 70 1a 15,4%.
Bai 2.68. BNN X c¢6 ham mat do xac suat
kx*(4—x) khi x € 0,4]
0 khi = ¢ [0, 4]

f ) =

a) Xac dinh k7
b) Tinh P(X < 2)
Giai
a) Xac dinh k, ta c6

4

+oo
/f(x)dleﬁfkﬁ(zl—x)dx:1<i>k::634.

0

3 5)

P(X <2) :—/x2(4—x)dx:—.
64

Bai 2.69. Thai gian hoc ranh ngheé stta tivi clia mot ngudi 1a BNN X (nam) c6

ham mat do xéc suat la

9 1
— — khi 0,2
F ) = 4Ox +5 i z€(0,2)

0 khi z ¢ (0,2)
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a) Tinh x4c sudt dé mot ngudi hoc ranh nghé stta tivi trudec mot nam rudi.
b) Tih E(13X +5) va E(X?)
¢) Tim phuong sai cia X.
Giai
a) Xac suat dé mot ngudi hoc ranh nghé stia tivi truée 1 nam rusi:

15 1,5

P(O<X§1,5):/f( /(—x + > v~ 0,553125
0 0

b) Ta c6 E(13X +5) = 13E(X) + 5.

Ma
+o0 2
9 1
E(X) = dr = — dr = 1,3.
)= [af@ae= [o( g+ s)a=13
—00 0
Suy ra F(13X +5) = 21, 9.
+ Ta co
+o00 2
E(XQ):/ /x2(—$ + )dm~19733
—00 0

¢) Phuong sai cia BNN X
+00 2
D(X) = /xzf () do — [E / <—x + )d:c— (1,3)* ~ 0, 2833.
e 0

Bai 2.70. Tudi tho ctia mot loai béng deén (don vi: gid) 14 BNN c6 phan phdi chuan
v6i trung binh 900 gio va do lech chuan 1a 100 gis. Tinh t¥ lé béng den c6 tuoi tho
trong khodng 775 gio dén 975 gio.

Gidi
Goi X 1a tudi tho ctia béng den. Theo gia thiét ta c6 N ~ N(900;100%). Ta c6

975 — 900) (775 — 900
T ) 9y [ ————

P(7T75< X <975) = &
(775 < X < 975) 0( 100 100

) ~ 0, 6678.

Bai 2.71. Chi s6 IQ ctia nhitng ngusi trong mot cau lac bo 1a BNN tuan theo
phan phdi chuan véi trung binh p = 105 va do léch chuan ¢ = 10 . Chon ngéu
nhién mot nguoi trong nhom nay. Tinh xac suat dé ngusi dude chon:
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a) C6 chi s6 1Q it nhat bang 50.
b) C6 chi 6 IQ nhiéu nhat 1a 80.

c¢) Co6 chi 6 IQ trong khoang tir 95 dén 125.
Giai

Goi X 1a chi s6 IQ ctia nhitng ngusi trong cau lac bo. Theo gid thiét, X ~
N(105,20?%), ta co:

50 — 105
a) P(X >50)=0,5— (T) = 0,997;

80 — 105 0—105
b) P(0< X <80)=d, (T) —@0( % ):1,1056;

125 — 105 95 — 105
¢) P(95< X <125) = ®, (T) — &, (2—0) = 0,5328.

Bai 2.72. Tudi tho clia mot loai san pham 1a BNN ¢6 phan phdi chuan vé6i trung

binh 13 11 nam va do lech chuan 1a 2 nam.

a) Néu quy dinh thoi gian bdo hanh 14 10 nam thi ty 1é san pham phai bao hanh

1 bao nhiéu?

b) Néu muédn ty 1é san pham phai bdo hanh 1a 10% thi phai quy dinh thsi gian

bdo hanh 1a bao nhiéu?
Gidi

Goi X (nam) la tudi tho clia loai san pham nay. Ta c¢6 X ~ N(11,4).

a) Ti lé san pham phai bao hanh




b) Goi a la thoi gian bao hanh. Ta can tim a sao cho P(0 < X < a) = 10%. Ta ¢6

—11 0—11
P(OSXS&)ZlO% = (I)o<a2 >—@0(T>:O,1
—11
N %(a 5 >+0,5:0,1
—11
o <1>O<a >:—0,4
2
11—
& @O( 2a>:0,4:<p0(1,29)
11 —a
— 1,29
® ,
& a = 8,42

Bai 2.73. Mot loai chi tiét may ducc goi la dat tieu chuan néu duong kinh cla
n6 sai lech khong qua 0,33mm vé gia tri tuyét doi so véi dudng kinh thiét ké. Cho
biét duong kinh ctia loai chi tiét may nay la BNN phan phdi theo quy luat chuan,
v6i do lech tieu chuan la 0,3mm.

a) Tim xac suat dé san xuat duge mot chi tiét may dat tieu chuan.

b) Tim trung binh s6 chi tiét may dat tiéu chuan khi san xuat 100 chi tiét.

Gidi

Goi X 1a duong kinh ciia chi tiét may. Theo gid thiét ta c6 X ~ N(u,o?) vé6i
o=0,3.

a) Xac suat dé san xuat duge 1 chi tiét may dat tiéu chuan la

0,33
P (X — ul <0,33) = 2, (W) — 23, (1,1) = 0, 7286.
b) Goi Y 1a s6 chi tiét dat tieu chuan khi san xuat 100 chi tiét. Khi d6 Y ~ B(n,p)
véi n = 100 va p = 0, 7286. Trung binh s6 chi tiét dat tiéu chuan khi sdn xuat 100
chi tiét 1a
E(X) =np = 100.0, 7286 = 72, 86.

Bai 2.74. Trong lugng ctia mot san pham X ( don vi: gam) do mot may tu dong
san xuat ra véi X ~ N(100,2). San pham dugc coi la dat ki thuat néu trong lugng
clia n6 dat ti 98 dén 103 gam.

a) Tim ti ¢ san pham khong dat ki thuat ctia may.
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b) Cho may san xuat 100 san pham. Tinh xac suat khong qua 15 sin pham
khong dat ki thuat trong 100 san pham nay.

Bai 2.75. Cho X 1a BNN r1di rac tuan theo phan phoi Poisson véi tham s6 \. Hay
tim ky vong va phuong sai cua X.

Giai
ap dung khai trién Maclaurin
et = —
k!
k=0
+ Ky vong
o0 o0 67/\)\]6 \ o0 )\kfl o
EF(X)= E.P(X =k)= k =e "\ =e "X’ = A

+ Phuong sai

Ta co

= [k (E=1)NF kNP
_ A
- ¢ Z[ Ho O H

— )\2 —Ai )\k2 —)\Z_

k—2=0
= Me e +/\:A2+A

Vay
D(X)=XN+A-N=2

Bai 2.76. Cho X 1a BNN r1di rac tuan theo phan phdi hinh hoc véi tham s6 p.
Hay tim ky vong va phuong sai ctiia X.

Gidi
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o0 o0 B 1
E(X)=) kP(X=k =Y kpd=pg> ki* ' =pqg 5 =
k=0 k=0 k=1 (1-4q)
+ Phuong sai
2
D(X) = B (X*) — [E (X)
Ta co
E(X?) = Z P(X =k)= Z k2 pg" = pq? Z kg2,
k=0 k=0 k=0
Ma
Z k,qu—2 _ Zk(k . 1) qk—Z + quk—Q
k=0 k=0 k=0
o 1 o0
= > k(k=1)d"2+=> k¢*!
k=2 135
2

3 gp?

Suy ra
2 2
p
Vay
l—p
D(X) = .
(X) p

Bai 2.77. Cho X 1a BNN lién tuc c¢6 phan phoi déu v6i ham mat do

1

fla)=q b=a
0 néu z ¢ (a,b)

néu z € (a,b)

Hay tim ky vong va phuong sai ctiia X.

Gide
+ Ky vong
+00 b . b )
E(X):/If(w)d:U:/xf(I)dI:b /xdm:a;
—a



+ Phuong sai

b

D(X)=E(X? —[E(X)F:/x?f(x)dx—(

a

a+b 2_(a—b)2
2 12

Bai 2.78. Cho X 1a BNN lién tuc c6 phan phéi mi v6i ham mat do
Ne—M néu x>0
f(x) =

0 néu x <0

Hay tim ky vong va phuong sai ctiia X.

Giai
+ Ky vong
400 +o00 a
E(X)= /xf (x)dx = /x)\e_)‘mdx: A lim /xe_mdaz =X lim [
a—r+00 a—r+00
0 0 0

Theo cong thiic tich phan ting phan ta tinh dugc

_ a —\a 1 —a\ 1
_[ = —Xe — ﬁe —+ p

1

+ Phuong sai
D (X)=E (X*) = [E(X)]"

X 9
Ma B(X?) = 5.
~ 1

2.7 Bai tap dé nghi

Bai 2.79. C6 3 hop: mdi hop dung 15 vién bi, trong d6 hop thi nhat c6 3 vien
bi trang, hop thi hai c6 5 vién bi trang, hop thi ba c¢6 2 vién bi trang. Chon ngau
nhién mot hop, roi tit hop dé 1ay ngau nhién dong thoi 3 vien bi. Goi X 1a s6 vién
bi trang trong 3 vién bi lay ra.
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a) Lap bang phan phéi xac suat cia X.
b) Tinh cac xdcsuat P(0< X <3), P(-1<X <2), P(X >1).

DS:

a) 626 1193 | 149 | 11T
1365 | 455 | 1365 | 1365

b) 0,5333; 0,0919; 0,1172.

Bai 2.80. Cho X 1a BNN 1di rac c¢6 bang phan phoi xac suat la

X | -1 0 2 4 5
p|0.15]0.1]0.451]0.05|0.25

a) Tim ModX, MedX, E(X) va D(X).
b) Tim E(2X +5),D(3X +9).
DS:
a) 2;2;2,2; 4,16.
b) 9.4; 37,44.

Bai 2.81. Cho X 1a BNN 1di rac c¢6 bang phan phoi xac suat la

X| 1 2] 3 |4
p | 015 al0.35]0b

Tim gia tri clia hing s6 a,b dé B(X) = 2,8.
DS:a=0,2;0=0,3.

Bai 2.82. Mot 16 hang c¢6 8 san pham, trong dé c¢6 5 san pham loai I va 3 san
pham loai II. LAy ngdu nhién dong thsi 3 san pham tit 16 hang nay.

a) Tinh s6 san pham loai I tin chic nhét trong 3 san pham lay ra.
b) Tinh trung binh s6 san pham loai I trong 3 san pham lay ra.
c¢) Goi Y la s6 san pham loai II trong 3 sdn pham lay ra. Tinh E(Y) va D(Y).
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DS: 2: 1,875; 0,5022.

Bai 2.83. Mot xi nghiép c6 hai 6 to van tai hoat dong. Xac suat trong ngay lam
viéc cac 6 t0 bi hong tuong tng bang 0,1 va 0,2. Goi X 1a s6 6 to bi hong trong
thoi gian lam viéc.

a) Tim quy luat phan phoi x4c suat ciia X.
b) Thiét lap ham phan bd x4c suat cia X.

Bai 2.84. Mot thiét bi gom 3 bo phan hoat dong doc 1ap vdi nhau. Xac suat trong
thoi gian t cac bo phan bi héong tuong ting la 0,4; 0,2 va 0,3.

a) Tim quy luat phan phéi x4c suat ciia s6 bo phan bi hong X

b) Thiét lap ham phan s6 xac suat cia X.

c) Tinh xac suat trong thoi gian t c6 khong qua hai bo phan bi hong.
d) Tim mdt va trung vi cia BNN X.

Bai 2.85. Mot hop ¢6 3 qua cau trang va 2 qua cau den. Lay nglu nhién 1an lugt
ting qua cau cho dén khi lay dugc cau trang. Tim quy luat phan phdi xéc suat
ctia s6 cau dudc lay ra.

Bai 2.86. Tai mot tuyén giao thong, ngudi ta thong ké dudc so6 hanh khach trén
mot chuyén xe buyt (SKTMCXB) thay doi nhu sau:

SKTMCXB | 20 | 25| 30 | 35 | 40
Xacsuat | 0.25|0.2|0.15|0.3|0.1

a) Tinh s6 hanh khach trung binh, phuong sai ctia s6 hanh khéach trén mot
chuyén xe buyt.

b) Chi phi cho mot chuyén xe 14 114 ngan dong (khong phu thudc s6 khach trén
xe). Dé cong ty xe buyt thu dugde 1oi nhuan trung binh cho mot chuyén xe la
60 ngan dong thi phai qui dinh gia vé cho mdi hanh khach 13 bao nhieu?

Bai 2.87. Mot 16 san pham gom 12 san pham trong d6 c6 8 san pham tot va 4
phé pham. Lay ngdu nhien tit 16 hang 3 san pham. Goi X 1a san pham t6t trong
3 san pham lay ra. Tim phan phéi x4c suat ciia X. Viét ham phan phdi. Tinh
P(1<X<3).

Bai 2.88. Ban lién tiép 3 vien dan doc lap vao mot muc tieu. Xac suat tring dich
clia mdi vien dan 14 0,5. Goi X 14 s6 vién dan trang dich trong 3 vién. Tim ham
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phan phdi xac suat ctia X. Viét ham phan phdi ctia X. Tinh xéac suat P (X > 1).
Tinh k¥ vong, phuong sai va do léch chuan cia X.

Bai 2.89. Mot 16 san pham gom 12 san pham trong dé c6 10 san pham t6t va 2
phé pham . Lay ngau nhién 2 sdn pham tit 16 hang. Goi X 14 s6 phé pham trong 2
san pham lay ra. Tim phan phdi xac suat ctia X. Tinh k¥ vong, phuong sai va do
léch chuan ctia X.

Bai 2.90. Cho phan phoi xac suat cia BNN X 1a

DO —

1
2

Tinh: £ (2X + 1), E (X2),E (X?),E (¢X), D (X).

Bai 2.91. Cho phan phdi xac suat cia BNN X 13

X|-1]0]1
1 (2|1
D15 13|%

Tim mode va median cua X.

Bai 2.92. Mot hop ¢6 10 san pham. Céc san pham trong hop gom hai loai: loai A
va loai B. Goi X 14 BNN chi s6 san pham loai A c6 trong hop. Cho biét phan phoi
xac suat cia X nhu sau:

ZT; 1 2 3
P(X =;)]02]05]0.3

Lay ngAu nhién tit hop ra 3 san pham (khong hoan lai). Dat Y biéu thi s6 san
pham loai A c6 trong 3 san pham lay ra.

a) Tim luat phan phdi xac suat ctia Y.
b) Tinh E(Y),D(Y) .

Bai 2.93. San pham clia mot nha may ducc déng thanh timg hop, mdi hop chita
10 san pham. Goi X 1a BNN chi s6 san pham loai 1 ¢6 trong hop. Cho biét X c6
phan phoi x4c suat nhu sau:

P(X =1;)]02]0303]02

127



Tién hanh kiém tra 300 hop theo cach sau: tit méi hop chon ngau nhién ra 3 san
pham, néu c6 it nhat 2 san pham loai 1 thi nhan hop dé.

a) Tinh xac suat dé c6 it nhat 275 hop duge nhan.
b) Tim s6 hop duge nhan nhiéu khd nang nhat.

Bai 2.94. Mot kien hang c¢6 10 san pham, trong dé c6 4 san pham loai I, 3 san
pham loai II va 3 san pham loai III. Lay ngAu nhién tit kién ra 2 san pham. Goi X
va Y, theo tht tu, 1a BNN chi s6 san pham loai I va s6 san pham loai II ¢6 trong
2 san pham lay ra

a) Lap bang phan phdi xac suat dong thoi cia X va Y. Lap bang phan phdi
xac suat 1é cia X va ctia Y.

b) Lap bang phan phdi xac suat diéu kién ctia Y, v6i dieu kien X 1ay gia tri 1.
c) X va'Y ¢6 doc lap khong? Tai sao?

Bai 2.95. Cho BNN X c6 phan phdi xac suéat:

z; 210/ 11]2]3
P(X=u1)]01[0201[05]0.1

Hay tinh F (X); D (X); Mod (X);m (X).

Bai 2.96. Mot hop ¢6 10 san pham. Céc san pham trong hop gom hai loai: loai A
va loai B. Goi X 1a BNN chi s6 san pham loai A c6 trong hop. Cho biét phan phoi
xac suat ctia X nhu sau:

P(X =2)]02]05/0.3

Lay ngau nhién tit hop ra 3 san pham (khong hoan lai). Dat Y biéu thi s6 san
pham loai A c6 trong 3 san pham lay ra.

a) Tim luat phan phdi x4c suat ctia Y.

b) Tinh E(Y),D(Y) .
Bai 2.97. Mot kien hang c6 10 san pham. Céc san pham trong kién gom hai loai:
loai I va loai II. Goi Y 1a BNN chi s6 san pham loai II ¢6 trong kién hang. Cho

biét phan phoi xac suat clia Y nhu sau:
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Y; 3 4 )
P(Y =y)]04]02)04

Lay ngau nhién tit kién hang ra 4 san pham (khong hoan lai). Dat X biéu thi s6
san pham loai II ¢6 trong 4 san pham lay ra.

a) Tim luat phan phoi xac suat cta X.
b) Tmh E(X), D(X) .

Bai 2.98. Mot kien hang c¢6 10 san pham, trong dé c¢6 4 san pham loai I, 3 san
pham loai II va 3 san pham loai III. Lay ngdu nhién tit kién ra 2 san pham. Goi X
va Y, theo thtt tiy, 1a BNN chi s6 san pham loai I va s6 san pham loai II c¢6 trong
2 san pham lay ra

a) Lap bang phan phdi xac suat dong thoi cia X va Y. Lap bang phan phdi xéc
suat lé cia X va clia Y

b) Lap bang phan phéi x4c suat dicu kién ctia Y, véi dicu kien X lay gia tri 1.
c) Xva'Y co doc lap khong? Tai sao?

Bai 2.99. Lo hang c¢6 10 san pham trong d6 c6 2 san pham loai A, 3 san pham
loai B va 5 san pham loai C. Lay ngdu nhién ra 2 san pham. Goi X,Y lan luct la
BNN chi s6 san pham loai A, loai B ¢6 trong 2 san pham lay ra.

a) Lap bang phan phoi xac suat dong thoi cia X va Y. Lap bang phan phoi
xac suat lé cia X va ctia Y.

b) Lap bang phan phdi xac suat dieu kién ctua X, véi diéu kien Y 1ay gia tri 0.
c) X vaY c6 doc lap khong? Tai sao?

Bai 2.100. C6 3 kién hang: kién 1 chia 10 san pham tét va 2 phé pham, kién 2
chita 9 san pham tot va 3 phé pham, kién 3 chita 7 san pham t6t va 5 phé pham.
Céc san pham giéng hét nhau vé kich thuée va trong lugng. Chon ngiu nhién mot
kién hang, rdi tit d6 lay ra 3 san pham. Goi X 14 s6 san pham t6t trong 3 san pham
14y ra.

a) Lap bang phan phoi xac suat cia X.
b) Tim ModX, MedX, ky vong va phuong sai ctia X.
DS:
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X110 1 2 3
I [ 107 | 10T | 239
60 1 660 1 220 | 660

b) 2; 2; 2,1667; 0,5631.

Bai 2.101. C6 hai chiéc binh: méi binh chita 10 bi, trong d6 c6 4 bi do, Lay tu
binh I ra 2 bi b6 sang binh II. Sau d6 lay ngau nhién dong thoi tit binh II ra 3 bi.
Goi X 1a s6 bi dé lay duge tit binh II.

a) Tim bang phan phdi xac suat cia X.

b) Tim ky vong va phuong sai ciia X.

DS:
xlol1] 2 | 3
a) 7246 | 7
P 155151165 | 165

b) 1,0848; 0,7201.

Bai 2.102. Mot 16 hang c¢6 14 san pham t6t va 5 phé pham. Chon ngau nhién ra
3 san pham. Goi X 1a s6 san pham t6t trong 3 san pham lay ra.

a) Lap bang phan phdi xac suat cia X.
b) Tinh trung binh s6 sdn pham t6t 14y ra va phuong sai ciia X .
¢) Cho Y = 9X + 12, tinh E(Y), D(Y).

DS:

a) 10 | 140 | 455 | 364
969 | 969 | 969 | 969

b) 2,2105; 0,5171.
c) 31,8947; 41,8837..

Bai 2.103. Mot 16 hang c¢6 9 san pham, trong d6 c¢6 6 san pham loai I va 3 san
pham loai II. Lan luge lay ngdu nhién c6 hoan lai 3 san pham tir 16 hang nay. Goi
X 1a s6 san pham loai I lay ra.

a) Lap bang phan phoi xac suat ciia X.
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b) Tinh trung binh s6 san pham loai I trong 3 san pham lay ra va D(X).
¢) Gid sit Y = 10X + D(X). Tmh E(Y), D(Y).

DS:

X110
1

O Ny —
O] i Do
)

N3] o wo

27

b) 0,6667.
¢) 20,6667; 66,6667.

Bai 2.104. Mot kién hang c6 6 san pham loai I va 4 sdn pham loai II. Tién 15i khi
ban 1 san pham loai I 14 50000 dong, loai IT 13 30000 dong. Liy ngau nhién 3 san
pham dé ban.

a) Tim luat phan phdi x4c suat clia s6 tien 16i thu dudc do ban 3 san pham
trén.

b) Tim s6 tién 16i trung binh khi ban 3 san pham trén.

DS:

X0 |1
73
30 110

RO —H Do
o] = W

b) 126000.

Bai 2.105. Mot thing man ¢6 100 trai, trong do6 c6 10 trai bi hu. Mot nam sinh
vien dén mua 10 trai va nhd ngudi ban Iya dum. Ngudi ban bdo man rat ngon va
lay ngAu nhién nhitng trai man dé ban. Goi X 1a trai man hu chon phai

a) Tinh xac suat dé khong c6 trai man nao bi hu.
b) Tim trung binh s6 trai man bi hu ma sinh vién nay mua phai.
¢) Tim phuong sai D(X).

DS: 0,3305; 1; 0,8182.

Bai 2.106. Trong mot 16 hang c¢6 800 san pham loai I va 200 san pham loai II.
Lan luge lay ngu nhién c6 hoan lai 3 san pham tit 16 hang nay. Goi X 1a s6 san
pham loai I 1ay dugc
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a) Tim quy luat phan phoi xac suat ciia X.

b) Tinh E(5X + DX) va D(6X + EX).

c¢) Tinh xéac suat lay duge nhidu nhat 2 san pham loai I.
DS:

a) X ~ B(3;0,8).

b) 12,48; 17,28.

¢) 0,448.

Bai 2.107. Trong mot 16 hang c¢6 800 san pham loai I va 200 san pham loai II.
Lan lugt 1y ngdu nhién khong hoan lai 3 sdn pham tit 16 hang nay. Goi X 14 s6
san pham loai I lay dugc

a) Tim quy luat phan phoi xac suat cia X.
b) Tinh E(X + 10) va D(5X +2).
DS:

X| 0 1 2 3
p | 0,0079 | 0,058 | 0,3847 | 0,5116

b) 12,4; 11,095.

Bai 2.108. C6 3 16 hang: méi 16 ¢6 1000 san pham. T¥ lé san pham loai II trong
tung 16 hang lan luct 1a 10, 20 va 30. Mot ngudi mua lay ngau nhién tit moi 1o
hang ra 10 san pham dé kiém tra. Nguoi nay thoéa thuan ring: néu 16 hang nio
ma trong 10 sdn pham lay ra c6 khong qua 2 san pham loai II thi mua 16 hang dé.
Tim xac suat dé cé it nhat mot 16 hang dude mua.

DS: 0,98604.

Bai 2.109. Cho X 14 BNN rdi rac tuan theo phan phéi siéu hinh hoc véi cac tham
s6 N, M va n . Hay tim ky vong va phuong sai clia X.

Bai 3.102 Cho X la BNN lien tuc tuan theo phan phéi chuan véi ham mat do

@) = ——exp (—M>

o\ 2T 20

Hay tim ky vong va phuong sai ctiia X.
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Bai 2.110. Cho mot BNN X ¢6 ham mat do
C

)= =7ra
a) Xac dinh he s6 C.
b) Xéac dinh ham phan phdi xac sudt F(x).

¢) Phai quan sat BNN X bao nhiéu lan dé xac suat c6 it nhat mot lan bién
X € (ln\/ig; In/3) khong bé hon 0.999.

Bai 2.111. Mot cap tré sinh doi c6 thé do cuing tritng (sinh doi that), hay do hai
triing khéc nhau sinh ra (sinh doi gia). Cac cap sinh doi that ludn c6 cung gidi
tinh. D6i véi cdp sinh doi gid thi cling gidi tinh c6 xac suat 0.5. Thong ké cho thay
34% cap sinh doi déu 1a trai, 30% cap sinh doi déu 1a gai va 36% cip sinh doi c6
gidi tinh khac nhau.

a) Tim ti lé cap sinh doi that.

b) Chon ngau nhién mdt cdp sinh doi thi duge mot cdp cung ching. Tinh xac
suat dé dé la cap sinh doi that.

Bai 2.112. Mot cong ty kinh doanh m#t hang A du dinh sé ap dung 1 trong 2
phuong an kinh doanh. Goi:

X1 (trieu dong/thang) 1a 1¢i nhuan thu duge khi 4p dung phuong an 1
X5 (trieu dong/thang) 1a 1¢i nhuan thu duge khi 4p dung phuong an 2

Thi X; ~ N (140, 2500) va X5 ~ N (200, 3600). Néu biét rang: dé cong ty ton
tai va phat trién thi lgi nhuan thu dugce tit miit hang A phai dat it nhat 80 trieu
dong/thang. Hay cho biét cong ty nén 4p dung phuong dn nao dé kinh doanh mat
hang A? Vi sao?

DS: 88,49%; 97, 72% suy ra chon phuong an 2.

Bai 2.113. Tuoi tho clia ngusi dan § mot dia phuong 1a BNN X c¢6 ham phan
phdi xac suat cho nhu sau

F 0 khi =<0
)= 1—e 008 i 250

a) Tinh t3 le nguoi dan tho tit 60 dén 70 tudi.
b) Xéc dinh ham mat do xac suat ctia X.
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DS:
a) 0,0559.

0 <0
0,013 0013z 2 >

Bai 2.114. Nhu cau hang nim vé loai hang A 1 bién ngiu nhién lién tuc X c6
ham mat do xac suat nhu sau ( don vi: ngan san pham).

k(30 —z) néu =z € (0,30)

fle) = )
0 néu z ¢ (0,30)

a) Tim k.

b) Tim x4c sudt dé nhu cau vé loai hang d6 khong vugt qua 12000 sadn pham
trong mot nam.

¢) Tim nhu cau trung binh hang nam vé loai hang do.

Bai 2.115. Cho BNN X lién tuc c6 ham mat do xac suat 1a
£ o) a(3z—2%) khi x € [0,V3]

€Tr) =
0 khi z ¢ [0,/3]

a) Xac dinh hang s6 a.

C

)

b) Tim ModX.
) Tim ky vong va phuong sai ciia X.
)

d) Tim ky vong va phuong sai cua Y = 3X + 5.
4
DS: o 1;0,9238;0,1467;7,7713; 1, 32.

Bai 2.116. Thoi gian xép hang chd mua hang ctia khach 14 bién ngau nhién lien
tuc v6i ham phan bo x4c suat nhu sau ( don vi: phut)

0 ntu =<0
F(r)=4¢ ar®—322+2r néu 0<z<1
1 néfu z>1
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a) Tim he s6 a.
b) Tim thoi gian xép hang trung binh.

c¢) Tim x4c suat dé trong 3 ngusi xép hang thi c6 khong qua 2 ngusi phai cho
qua 0,5 phut.

DS: 2; 0,5: 0,875.

Bai 2.117. Cho bién ngau nhién lién tuc ¢6 ham phan b xac suat sau day:

1 1
F(x)= 5t - arctan

a) Tim P(0< X < 1).
b) Tim ham mat do xac suat cia X.

1 1
bS: - ——.
4" (1 + 2?)

Bai 2.118. Bién ngau nhién X c6 ham mat do

0 néu z¢ (-

%COS2$ néu z € (—

f(z)=
Tim E(X), D(X).
Bai 2.119. Cho BNN X c6 ham mat do xac suat nhu sau:

ksinz néu z € [0;7]

0 néu z¢|0;7]

flx) =

a) Xac dinh k7
b) Tinh P (X >3); P(F <X <3%).
¢) Tinh ki vong va phuong sai ciia X.

Bai 2.120. Cho BNN c6 ham phan phdi xac suat nhu sau:

0 néu r<a
F(z)=¢ A+ Barcsin% néu —a<zx<a
a
1 néu x> a

135



a) Tim A, B sao cho F(x) la lién tuc.
b) Tim ham mat do xac suat F(z).

¢) TinhP(—g <X < %)

Bai 2.121. Gia sit ham phan phéi cia BNN X la : F (z) = Larctanz + 3. Tim
ham mat do cia X va tinh xéc suat P (-1 < X < 1).

Bai 2.122. Gia st ham mat do cia BNN X la

Ae ™ néu x>0 A>0
f(z) =

0 néu x <0

Tim A. Tim ham phan phéi ctia X. Tinh tudi tho trung binh (k¥ vong ctia X).

Bai 2.123. Bién ngau nhién X c¢6 ham mat do phu thuoc vao hang sd A:

f(:c): A(ZL’—2)(4—ZL’) nfu 2<x<4

0 néu x <2,x >4
a) Tim A.
b) Tim F(z) .

Bai 2.124. Cho X c¢6 phan phoi Reley, diic trung cho tam sai cac chi tiét may vdi
ham phan phoi :

2
F () l1—e22 néu z>0(c >0)
TrT) =
0 néu <0

a) Tim f(x) .
b) TinhP (0 < X < o).
Bai 2.125. BNN X dugc goi 13 ¢6 phan phdi Cauchy néu:
F(X)=A+ Barctang,x € (—00,+00),
vl A, B, a la cac hiang s6 (a > 0).
a) Hay xéc dinh A, B.
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b) Tim ham mat do f(z) .

Bai 2.126. Ham phan phoi cia bién ngau nhién lien tuc tuyet déi X c6 dang:

0 ntu x<0
F(z) =

cosx néu O<z <

L1
2 2

1 néu x>
Tim ham mat do f(x) .

Bai 2.127. Cho ham sb

3
T khi z € (0,2)

0 khi z¢(0,2)

flx) =

a) Chitng minh réng f(z) 13 ham mat do xac suat ciia BNN lién tuc X nao do.

)
b) Tim ModX.
¢) Tim P(3/2 < X < 5/2).
)

d
DS: 1; 1,1547; 0,1914; 1,0667; 0,1956.

Tim ky vong va phuong sai cua X.

Bai 2.128. Goi X la tudi tho clia con ngudi trong mot ving nao dé. Mot cong
trinh nghién citu cho biét ham mat do xac suat cia X la:

cx2(100 — 2)* khi € [0,100]

f ) = .
0 khi = ¢ [0,100]

a) Xac dinh hing sb c.

b) Tim trung binh va phuong sai cia X.

¢) Tim x4c suat dé mot ngudi c6 tudi tho tit 60 tudi trd len.
)

d) Tim xéc suat dé mot ngudi co tudi tho tit 60 tudi, biét ring hién nay ngusi
nay da 50 tudi.

DS: 3.107% 50; 222; 0, 31744; 0, 63488.

Bai 2.129. Ngudi ta muén lay mot s6 hat lda tit mot kho lda c6 ti 1é hat 1ép 1a
10% dé kiém tra. Biét rang kho lda c6 rat nhiéu hat.
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a) Phai lay it nhat bao nhiéu hat lta dé xac suat c6 mot hat 16p khong bé hon
90%?7?

b) Lay ngau nhién 150 hat lda, tinh xac suat dé trong do c6 20 hat 1ép; c6 tit
10 dén 45 hat lép.

Bai 2.130. San pham trong nha may dugc déng thanh ting kien, mdi kien gom
14 san pham trong d6 c6 8 san pham loai A vd 6 san pham loai B. Khach hang
chon céch kiém tra nhu sau: tit méi kién lay ra 4 san pham; néu thay s6 san pham
thuoc loai A nhiéu hon s6 san pham thuoc loai B thi méi nhan kien dé; ngugc lai
thi loai kien dé. Kiém tra 100 kién (trong rat nhiéu kién). Tinh xac suat dé:

a) Coé 38 kién dugc nhan.
b) Co tir 40 dén 43 kién dugc nhan.
c¢) Co it nhat 25 kien duge nhan.

Bai 2.131. San pham trong nha may duge déng thanh timng kién, mdi kién gom
20 san pham trong d6 c6 14 san pham loai A va 6 san pham loai B. Khach hang
chon cach kiém tra nhu sau: tit mdi kien lay ra 3 san pham; néu c6 it nhat 1 san
pham loai B thi khong nhan kién hang dé. Kiém tra 100 kién (trong rat nhiéu
kien). Tinh xac suat dé:

a) Co6 40 kién duge nhan
b) C6 tur 45 dén 48 kien duge nhan.
c¢) C6 it nhat 50 kien duge nhan.

Bai 2.132. Trong ngay hoi thi, mdi chién si sé chon ngau nhién mot trong hai loai
stng va v6i khau stng chon duge sé ban 100 vien dan. Néu co6 tit 65 vien trd len
trang bia thi duge thudng. Gia st doi véi chién sT A, xac suat ban 1 vien tring bia
biang khau stng loai I 14 60% va bang khau stng loai 1T 1a 50%.

a) Tinh x4c suat dé chién si A dugc thudng.

b) Gié st chién s A duy thi 10 1an. Héi s6 1an duge thudng tin chac nhat 1a bao
nhiéu?

c¢) Chién s A phai tham gia hoi thi it nhat bao nhiéu lan dé xac suat c6 it nhat
mot lan dude thudng khong nhé hon 98%.

Bai 2.133. Mot xi nghiép c6 2 may I va II. Trong ngay hoi thi, moi cong nhan du
thi sé chon ngau nhién 1 may va véi may dé san xuat 100 san pham. Néu sb san
pham loai tot san suat dugce khong it hon 70 thi duge thudng. Gia sit v6i mot cong
nhan A, x4c suat san xuat duge san pham loai tot v6i hai may lan lugt 1a 65% va

70%.

138



a) Tinh x4c suat cong nhan A dugc thudng.

b) Gid st A dy thi 20 lan. S6 lan duge thudng c6 nhiéu khi nang nhat 1a bao
nhiéu?

c) Cong nhan A phai dy thi it nhat bao nhiéu lan dé xac suat c6 it nhat mot

lan dugce thudng khong nhoé hon 95%.

Bai 2.134. San pham ctia mot nha may dude déng thanh timg hop, mdi hop chita
10 sdn pham. Goi X 1a BNN chi s6 san pham loai 1 ¢6 trong hop. Cho biét X c6
phan phdi xac suat nhu sau:

x; 71819110
P(X=;)]02[0303]0.2

Tién hanh kiém tra 300 hop theo cach sau: tit mdi hop chon ngau nhién ra 3 san
pham, néu c6 it nhat 2 san pham loai 1 thi nhan hop dé.

a) Tinh xac suat dé c6 it nhat 275 hop duge nhan.
b) Tim s6 hop dugc nhan nhiéu kh& ning nhat.

Bai 2.135. Thoi gian dé san xuat mot san pham loai A 1a mot BNN tuan theo
phan phéi chuan v6i cac tham s6 u = 10,0 = 1 (don vi phiit)

a) Tinh xac suat dé mot san pham loai A nao dé duge san suat trong khoang
thoi gian tit 8 phut dén 14 phiat.

b) Tinh thoi gian can thiét dé san xuat mot san pham loai A bat ky.

Bai 2.136. Cho BNN X tuan theo luat phan phdi N(u,o?) . Biét rang X lay gia
tri nhé hon 60 v6i xac suat 0,1003 va lay gia tri 16n hon 90 vé6i xéc suat 0,0516.
Hay tinh p, o .

Bai 2.137. Thoi gian dé may M san suat ra mot san pham S 1a mot bién ngau
nhién tuan theo luat phan phéi chuan. Sau nhiéu lan quan sat, ngudi ta thay ring:
Thoi gian dé san xuat S mat hon 2 git chiém ti le 15,87% va mét hon 2.5 gis chiém
ti 16 2,28%. Tim khoang thoi gian can thiét, hau nhu chit chin, dé san xuat mot
san pham S.

Bai 2.138. Thai gian (tinh bang thang) tit lac vay dén lic tra tién ctia mot khach
hang tai mot ngan hang 1a BNN X c6 phan phéi chuan trung binh 18 thang, do
lech tiéu chuan 4 thang. Tinh ti 1é khach hang tra tién cho ngan hang trong khoang
tir 10 dén 19 thang; khong it hon mot nam; it hon 9 thang.
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Bai 2.139. C6 3 giong laa, san lugng ciia chung (don vi tinh bang tan/ha) 1a 3 dai
lugng ngau nhien: X; ~ N (8;0,8); Xy ~ N (10;0,6); X3 ~ (10;0,5). Can chon
mot trong ba gidng dé dé trong. Theo ban thi nén chon giéng nao? Tai sao?

Bai 2.140. Duong kinh ctia mot loai truc may do mot may tién san xuat ra la
mot BNN ¢6 phan phdi chuan véi trung binh 250mm va phuong sai 25 mm? . Truc
may dude goi 1a hgp quy cach néu duong kinh tit 245mm dén 255 mm. Cho may
san xudt 100 truc. Tinh xéc suit dé co:

a) 50 truc hgp quy cach.
b) Khong qua 80 truc hgp quy cach.

Bai 2.141. San pham dugc dong thanh hop. M&i hop c¢6 10 san pham trong do6 cé
7 sdn pham loai A. Ngusi mua hang quy dinh cach kiém tra nhu sau: tit hop lay
ngau nhién 3 san pham, néu thiy ca 3 san pham déu la loai A thi nhan hop dé.
Néu ngudgc lai thi loai hop dé. Gia st kiém tra 200 hop trong rat nhiéu hop, tinh
xac suat de:

a) C6 50 hop duge nhan.
b) khong qué 60 hop duge nhan.

c¢) Phai kiém tra it nhat bao nhieéu hop dé xéac suat c6 it nhat 1 hop duge nhan
> 95%.

Bai 2.142. Xac suat sinh duge mot em bé gai 14 0,52. Tinh x4c suat sao cho trong
300 em bé sap sinh: C6 170 bé trai; so6 bé trai vao khodng tir 150 dén 170; s6 bé
trai it nhat & 170.

Bai 2.143. Mot co so san suat, trung binh trong mot tuan, nhan duge 4 don dit
hang. Biét rang s6 don dat hang X ma co s6 nhan dudc trong mot tuan 1a mot
BNN c¢6 phan phdi Poisson. Tinh xac suat dé co sé do6

a) Nhan dugc hon 6 don dit hang trong mot tuan.
b) Nhan duge 7 don dat hang trong hai tuan lien tiép.

Bai 2.144. Trong lugng X ciia mot loai san pham ( don vi: gam) c6 phan phoi
chuan. Biét 65% s6 san pham cé trong lugng 16n hon 20 gam va 8% s6 san pham
c6 trong lugng 16n hon 30 gam.

a) Nau san pham dugc chap nhan cé trong lugng nhé hon 25 gam thi ti 1& san
pham bi loai 14 bao nhiéu?

b) Can quy dinh trong lugng t6i thiéu la bao nhieu dé ti lé san pham bi loai
nho hon 2%.
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Bai 2.145. Tuoi tho X ctia mot loai bong den ( don vi: nam) 1 bién ngau nhién c6
phan phdi chuan trung binh 4,2 nam, phuong sai 2.25 (nam)? . Khi ban mot béng
den thi 1ai 100 ngan dong, song néu deén phai bao hanh thi 16 300 ngan dong. Vay
dé tién lai trung binh khi ban mot bong den 1a 30 ngan dong thi phai quy dinh
thoi gian bao hanh 1a bao nhiéu?

DS: 2,8 (nam).

Bai 2.146. Mot tram cho thué xe c6 3 xe taxi. Hang ngay phai nop thué 8 USD/1
xe diu xe ¢6 duge thue hay khong. Mdi chiée xe taxi duge thue véi gia 20 USD/1
nhay. Gia st yéu cau thué xe ciia tram 13 X c6 phan phéi Poisson véi tham sb

A=28.

a) Goi Y la s6 tién 15i trong 1 ngay ctia tram. Tinh s6 tién 16i trung binh ctia
tram thu dudgc trong mot ngay.

b) Giéi bai toan trong trusng hgp tram cé 4 xe.
c¢) Dua ra két luan tram nén c6 3 hay 4 xe.
PS: 20,772; 18,932; 3.

Bai 2.147. Mot 16 hang c6 12 thiing san pham, mdi thing c6 10 san pham, trong
do6 c¢6 3 phé pham. Lay ngau nhién tit mdi thing mot san pham dé kiém tra. Tim
s6 phé pham tin chic nhat va sd phé pham trung binh c6 trong cac san pham lay
ra.

DS: 3: 3.6.
Bai 2.148. Bién ¢ nao trong cic bién ¢ sau c6 sac suat 16n hon.
a) C6 it nhat 2 1an xuat hién mat 6 chaAm khi gieo con sic sic 12 lan.
b) C6 it nhat 3 lan xuat hien mat 6 cham khi gieo con stc sic 18 lan.
DS: 0.6187: 0,5973.

Bai 2.149. Trong mot nha may c¢6 3 phan xuéng dét. Moéi phan xuwdng ¢6 100 méy
déet hoat dong doc lap v6i nhau. Xac suat trong mot ca sdn xuat moéi may dét hong
14 nhu nhau va = 2,5%.

a) Tim luat phan phdi xac suat ciia s6 may hong trong mot ca sdn xuat cla
mot phan xudng.

b) Trung binh trong mot ca sdn xuat toan nha may c6 bao nhiéu may dét bi
hong?
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c¢) Néu mdi ki su c6 thé chita tdi da dude 2 may dét bi héng trong 1 ca san xuat
thi nha mAy can bo tri tryc stta chita mdi ca bao nhiéu ki su 14 hop 1i nhét.

DS: X ~ B(100;0,025):2,5;7,5; 3.
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Chuong 3

Vector ngau nhién

3.1 Vector ngau nhién

Trong nhiéu mé hinh xac suat, ta buoc phai khao sat dén dong thoi nhiéu dai
luong ngau nhién trén cung mot déi tuong. Chang han, khi quan tam dén chi s6
BMI (Body mass index) dé biét thong tin vé do béo phi ¢ ngudi ta can khao sat
dong thoi hai dai luong ngau nhién X 13 chiéu cao va Y 1a can nang. Nhu vay chi
s6 BMI dugc cho béi mot bo hai bién ngau nhién (X, Y), ta goi 1a mot véc to ngau
nhién. Trong truong hop nay, véc to ngau nhién cé hai thanh phan nén duge goi
la véc to ngdu nhién hai chiéu. Truong hgp tong quat, mot véc to ngau nhién c6 n
thanh phan dugc goi 1a véc to ngau nhién n chicu.

3.1.1 Dinh nghia

Gia stt X1, X, ..., X, 1a n bién ngdu nhién trén khong gian xac suat (22, A, P).
Ham X ducc xac dinh nhu sau:

X:Q — R
w — X(w) = (X1(w), Xo(w),..., Xp(w))

duge goi 1a mot véc to ngau nhién n chiéu trén Q. Ki hieu X = (X1, Xo,..., X,,).
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3.1.2 Ham phan phéi dong thoi

Cho bién ngau nhién n chieu X = (X1, Xo,..., X,,) trén khong gian xac suat
(Q, A, P). Hum Fx dugc xéc dinh nhu sau:

Fx:R'" — R

(ZL’l,SL’Q,...,LUn) — Fx(ZL’l,ZL’Q,...,LL’n) :P(Xl <CL‘1,X2 <:L’2,...,Xn <$n)

dugce goi 1a ham phan phéi (tich liy) dong thoi clia cic bién ngau nhien X1, Xo, . ..
hay goi 1a ham phan phdi clia véc to ngau nhien X.

Tinh chat. Dit véc to ngdu nhien X = (X1, Xo, ..., X,,).
a. Cho a = (ag,as,...,a,),b= (b1,be,...,b,) € R
Néu a; < b;,i = 1,n thi Fy(a) < Fx(b).

b. Ham Fx 1a ham lién tuc trai theo mdi bién, nghia la

lim Fyx(x1, @0, ... T, ..., 2n) = Fx(z1,29,...,20, ..., x,).

zi—ad”

c. V6imdii € {1,2,...,n} taco

lim Fx(zy,29,...,2...,2,) = 0.
T;—r—00

Véi moi i € {1,2,...,n}

lim Fx(xi,29,...,2,) = 1.
xr1—+0o0

Tn—+00
d. Cho a = (ay,az,...,a,),b= (b1,ba,...,b,) € R". V6i a; < b;,i = 1,n ta c6
Fx (a1 <Xy <b,a3 < Xo<lo,...,a, <X, <by) =

= Fx(biba,...bn) =Y Pt Y Py+-+ (=1)"Fx(ay,a, ..., a,),
1=1

i<j
trong do Pjj = Fx(ci,¢2,...,Cn),Ci = i, ¢j = Qj, ..., Cp = Qp VA Copij s =
bs.
2
Chang han

, Xn

P(a; < X3 <bi,as < X9 <bg) = Fx(b1,b2)—Fx(a1,b2)—Fx (b1, a2)+Fx(ai, az).
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3.1.3 Ham mat dé dong thai

Véc to ngau nhien X = (X1, Xy, ..., X,,) ¢6 ham mat do ctia véc to ngau nhién
X duge xac dinh bdi

fx<l‘1,l’2,...,l‘n) :P(X1:xl,XQZxQ,...,Xn:xn).

e Trong truong hop X thuoc dang roi rac (cac bién thanh phan X;,i = 1,n roi
rac), néu Fy 14 ham phan phdi cia X thi

Fx (x1,m9,...,2,) = Z Z Z fx(ug,ug,y ... uy).

w1<Tr1 U2<T2 Un<Tn

e Cho véc to ngu nhien X = (X1, X, ..., X,,) lién tuc va ¢6 ham phan phoi
1a Fx. Néu mot ham fx kha tich tréen R" sao cho

1 T2 Tn
Fx<l‘1,I2,...,l‘n) :/ / / fX(ul,UQ,...,un)duldUQ...dun

thi fx dugc goi la ham mat do cia véc to ngau nhién X.

e Néu véc to ngau nhien X = (X1, Xo, ..., X,,) lien tuc c6 ham phan phdi Fy
va ham mat do fx thi

O Fx (X1, X, .., X))

V(x1,x9,...,2,) € R", Ix(z1,22,...,20) OO Ox
1 Do n

3.1.4 Ham phan phdi bién vA ham mat do bién

Cho véc to ngau nhien X = (X, Xo,...,X,,) ¢6 ham phan phdi Fy va ham
mat do fx.

e Ham phan phoi bién F; ctia bién ngdu nhien X;,7 € {1,2,...,n} dugc xac
dinh trén R nhu sau

Fz(xz) = x}il}kloo FX('I17$27"'7xn)

xi,1:>+oo
Tiy1—>+00

T —>+00

e Ham mat do bien f; clia bién ngu nhien X; ¢ € {1,2,...,n} dugc xac dinh
trén R nhu sau

+o00 +00
fz(xz) = / . fx(ﬁl, Ty ., xn)dul Ce drci_lda:iﬂ Ce dl’n

—0o0 —0o0
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khi véc to ngau nhién X lién tuc, hoac

Fa) =3 S S e )

Ti—1 Ti+1

khi X roi rac.

3.1.5 Tinh doc lap cta cac bién ngau nhién

Cac dai lugng ngau nhien X, X, ..., X, dudc goi 1a doc lap néu v6i moi nhém
Xiys Xigs -, X5, 1 <k <n cta ching, ta c6

P(le < xilsz'z < Ty oo 7Xik < :czk) = P(le < 931'1) P()(Z2 < iL’Z'Q) .. P(sz < .%’Zk)
vl bat Ky 4y, Ty, - - - T

Ta ciing c6 thé néi cac dai luong ngdu nhien X, Xs, ..., X, doc lap néu véi bat
ky 21,22, . .., T, ding thic sau day luon ding

P(X1<$1,X2<332,...,Xn<[L‘n):P(X1<$1)P(X2<$2)...P(Xn<$n)

hay viét du6i dang ham phan phdi xac suat

Fx, Xo..x, (x1,22,...,2,) = Fx, (1) Fx, (z2) ... Fx, (z,,) .
Déi v6i ham mat do, cac dai luong ngau nhien X1, Xo, ..., X, dudc goi 1a doc lap
néu va chi néu v6i moi x1, 29, ..., 3 ta luon co

PXi=x1,Xo0=29,.. Xsy=12,,) = P(Xy1 =11)P(Xo = 19) ... P(X,, = x,,)
hoac fx 1d ham mat do dong thoi va fi, fo, ..., fn 13 ham mat do bien thi

fx(ﬂjl, Ty, an) = fl(l'l)fg(flfg) e fn(xn)

Ngudc lai néu ham phan phdi dong thdi clia cic bién ngau nhien X, Xo, ..., X,
la Fx, x,,..x, phan tich dugc duédi dang

FX17X2,~~,Xn<x17 L2y, Z’n) - FXl (x1> FXz (xQ) s FXn (.Z’n)
va cac ham Fx,,i =1,2,...,n thoa liIJP Fx,(z) =1 thi cac dai lugng ngau nhién
T—r+00
X1, Xs,..., X, doclap va c6 ham phan phoi xac suat tuong tng 1a Fy,, Fx,, ..., Fx,.
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3.2 Vector ngau nhién hai chiéu

3.2.1 Phan phoi xac suat ciia vector ngau nhién rdi rac
hai chiéu

1. Phan phdi xac suat dong thdoi ctia (X,Y)

X \N Y|y |y ||y || yn |tongdong
1 buu | P12 | -~ | P1j | --- | Pln Pie
1) P21 | P22 | - | P25 | - | P2n D2e
Z; bir | Pi2 | - | Pij | -+ | Pin Die
Tm Pm1 | Pm2 | -+ | Pmj | - | Pmn Pme
Téng CONG | Dol | P2 | - | Doj | --- | Den 1

trong d6 P(X =Y = ;) = piy va Y > pij = 1.
i=1j=1

2. Phan phéi xac suat thanh phan (phan phbi 18)

a. Bang phan phdi x4c suat ciia X

X|lxy | x| ...] T

P | ple | P2e | -+ | Pime

trong do6 pje = pi1 + pi2 + ... + Pin (téng dong 4 ctia bang phan phdi xac
suat dong thoi).

Ky vong cia X la
EX = z1p1e + T2p2e + - + TinDime

b. Bang phan phdi xac suat ctia YV

Y iy |y | Un

P Del | De2 «o | Den
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trong do pej = p1j + P2j + ... + Py (tong cot j clia bang phan phdi x4c
suat dong thoi).

Ky vong ciia Y la
EY = y1De1 + Y2pe2 + - - + YnPen

3. Phan phoi xac suat c6 diéu kién

) ®j
P(X=2.Y =y)) pi . —
— 44 i®

a. Bang phan phoi xac suat ctia X véi dicu kien Y = y;

X 1 | X9 | ... | T,

Pij | P2j Pmyj

P(X:l'l/Y:y]) = = J
DPej | Pej Pej

Ky vong ctia X v6i diéu kien Y = y; 1a

EX =

(x1p1; + Top2j + - - . + TyDimj)

Dej

b. Bang phan phdi xac suat ctia Y vdi dieéu kien X = x;

Y Yyr | Y2 | - | Yn
Di1 | Pi2 Din

PY =yj/ X =z;) | — | — | ...
( ]/ Z) Die Die Die

Ky vong ctia Y véi diéu kien X = z; 1

1
EY = — (y1pin + Yopia + - - - + YnDin)

10

3.2.2 Phan phdi xac suit ctia vector ngau nhién lién
tuc hai chiéu
1. Ham mat do dong thoi cua (X,Y)
Ham hai bién f(z,y) > 0 xac dinh trén R? dugce goi 1a ham mat do clia vector
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ngau nhién (X,Y) néu:

“+00 400

//f(x,y)d:cdyz / /f(%y)dxdy:l
RR

—o0 =00

Xac suat clia vector (X,Y) trén tap D C R? la

P(XY) € D} = [ fta.y)dady

2. Ham mat doé thanh phan

a. Ham mat do ctia X fx (z) = [ (z,y)dy.

+00
b. Him mat do cta Y fy (y) = [ (z,y)dz.

—00
Cha y:
e Khi tim ham fx(z), ta lay tich phan ham f(z,y) theo bién y va
diéu kien x phai doc lap doi véi y.
e Khi tim ham fy(y), ta lay tich phan ham f(z,y) theo bién z va
diéu kien y phai doc lap doi véi x

c. Trung binh thanh phan

E{fx (2)} = / v fx (@) ds, E{fy ()} = / y.fy (y) dy

3. Ham mat do cé diéu kién
a. Ham mat do c6 diéu kién ctia X khi biét Y =z

_ f(y)

b. Ham mat do cé dieu kién ctia Y khi biét X =

f(z,y)
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3.2.3 Covarian - Hé s6 tuong quan

Cho X va Y la hai BNN trén cung mot khong gian mau, c6 ky vong lan lugt
1a px va puy . Néu X va Y khong doc lap, nguoi ta muodn c6 mot dai lugng do moi
lien hé gitta ching. Mot méi lien hé don gidn la lien hé tuyén tinh. Dé danh gia
diéu nay, nguoi ta dé ¥ dén BNN (X — ux)(Y — py) va ky vong clia n6 (néu ton
tai).

1. Covarian
Covarian ctia hai bién ngau nhién X, Y ky hieu la Cov(X,Y), dugc xac dinh
bdi biéu thiic

Cov(X,Y) = E[(X — px) (Y — py)] = E(XY) — px.py

2. Hé s6 tuong quan
He s6 tuong quan ciia hai bién ngau nhién X, Y ky hi¢u 1a p(X,Y), duge xac
dinh béi biéu thiic
Cov(X,Y) E(XY)—E(X)E(Y)

0x0y 0x0y

(-1 <p(X,Y) <1va|p(X,Y) =1« X,Y phu thudc tuyén tinh )

3. Phuong sai ctia hai bién ngiu nhién X,Y
DX+Y) = DX)+D(Y)+2Cov(X,Y);

D(aX +bY) = a*D(X)+b*D(Y)+ 2abCov (X,Y).

4. Néu X,Y doc lap thi

o Cov(X,Y)=0.
e p(X,Y)=0.
e D(X +Y)=D(X)+ D(Y).

(Néu mot trong hai bién BNN XY 1a héng s6 thi p(X,Y) = 0)

Mot so vi du

Vi du 3.1 Chon ngau nhién 2 bi tit hop c6 3 bi db, 2 bi vang, 4 bi xanh. Goi X, Y
tuong tng 1a s6 bi do va s6 bi vang c6 trong 2 bi lay ra.
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a) Tim phan phdi xac suat dong thoi cia X va Y .
b) Tinh P{(X,Y) € A} v6i P{(z,y)/x +y < 1}.
¢) Tim cac phan phoi x4c suat bién cia X , cia Y .

Vi du 3.2 Théng ké dan s6 ctia mot ving theo hai chi tieu : Gidi tinh X ; hoc
van Y dudc két qua cho trong bang

X | Y | That hoc: 0 | Pho thong: 1 | Sau pho thong: 2
Nam: 0 0.1 0.25 0.16
Nit: 1 0,15 0,15 0,12

a) Lap bang phan phdi xac suit clia hoc van ; gidi tinh.
b) Hoc van c6 doc lap véi gidi tinh khong?

¢) Tim xac suat dé chon ngdu nhién mot ngusi clia ving thi ngusi do
khong bi that hoc.

d) Lap bang phan phdi xac suat hoc van ctia ni ; tinh trung binh hoc van
cua nit.
e) Tim ti 1é nit c6 hoc van khong vugt qua phd thong.
Vi du 3.3 Ti lé thoi gian trong mot ngay lam viéc ciia mot ngan hang gianh cho

2 loai dich vu ; uwu tién, thong thuong la X, Y. Gia st (X, Y) ¢6 ham méat do
XAC suat:

k(x+y2) 0<z<1;0<y<1
0 z,y ¢ [0, 1]

flx,y) =

a) Tinh x4c suat khong c6 loai dich vu nao chiém qua mot phan tu thoi
gian clia ngay lam viéc.

b) Tinh xac suat thoi gian gianh cho dich vu wu tién khong vuot qua nia
thoi gian gianh cho dich vu théng thuong.

¢) Tim ham mat do xac suit bién cia X.
d) X va& Y ¢6 doc lap v6i nhau khong ?
Vi du 3.4 Tuoi tho 2 bo phan ctia mot may tinh xach tay 1a X va Y c6 ham mat
do xac suat dong thoi :
ze~ () khiz > 0,y > 0

0 khiz <0,y <0.

f(r,y) =
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a) Tim ham mat do fx(x) cla X .
b) Tim mat do diéu kién ctia Y khi X = .
¢) Tim ham hoi quy ctia Y theo X.

Vi du 3.5 Cho cac bién ngau nhién rdi rac X va Y c6 phan phoi xac suat dong
thoi:

2 0,1 0,45
4 0,3]0,15

Tim ky vong ciia h(X,Y) = XY?2
DS: 14)9.

Vi du 3.6 Cho bién ngdu nhién lién tuc (X,Y) ¢6 ham mat do xac suat

w khi 0<r<2,0<y<l1
f(z,y) =
0 khi = ¢ (0,2),y ¢ (0,1).

Tim ki vong ctia h(X,Y) =Y/X.
5

bS: —.
8

Vi du 3.7 Théng ké vé 1ai suat ¢d phiéu tinh cho 100 (USD) khi dau tu vao hai
ngan hang A va B trong 1 nam tuong tng 1a X ( don vi %), Y (don vi %)
cho két qua trong bang:

1 0,1 |0,15| 0,1
4 0,05 0,2 | 0,1
8 0,1 | 0,15 0,05

a) Tinh Cov(X,Y)

b) Tim ti 1&¢ dau tu vao A va B dé thu nhap hang nam déu dan nhat.
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3.3 Bai tap c6 huéng dan

Bai 3.1. Cho véc to ngdu nhien X = (Xj, X5) ¢6 ham mat do dong thoi fy
dugce cho béi

%, T € {1,2,3}, To € {1,2}

fx(z1,29) =
0,  noikhéc

Tinh P(X; = 3), P(X3 = 2) va ham mat do bién fi, fo tuong tng cua Xp, Xo.
Giai.

P(X) = 38) = fx(3.1) + fx(3,2) = 2.

7
4
P(Xy=2)=fx(2,1) + /x(2,2) + [x(3,2) = .
Ham mat do bién f; cua X; xac dinh bdi:
2 T+ x 2rx1 + 3
Z 121 2 - 121 ) 3716{17273}7
fl(Il) = xro=1
, noi khac
Tuong tu
3
3 6
Z x1+x2 = x2+ ) L2 S {1727}7
folma) = ¢ A2 2L 21
0 noi khac

Y

Bai 3.2. Cho véc to ngau nhien X = (X1, X5) ¢6 ham phan phdi dong thoi Fx
dugce cho béi

1 — e — e 4 e=(@4a2) g (21, 72) € RE‘
Fx(z1,29) =
0. noi khac

(a) Tim ham phan phéi bien ctia Xj.
(b) Tim ham mat do dong thoi ctia X1, Xo.
(¢) Tim ham mat do bién cta Xj.

Giai.
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(a) Ham phan phéi bien F; cia X7 duge xac dinh véi moi x € R bdi:

. l—e™ v6izy >0
Fi(r1) = lim Fx(x1,m9) =
Tamrteo 0, noi khéc

(b) Ham mat do dong thai ciia X1, Xo dugce xac dinh béi:

Ix(z1,29) = =
0101y 0, noi khac

(¢) Ham mat do bién f; cia X; duge xac dinh v6i moi x € R béi:

+0o0
+00 / 6—(x1+m2)dl,2 — e véix >0,
fi(z) = fx(x1, x2)dxy = 0

o0 0, véi z < 0.

Bai 3.3. Cho véc to ngau nhién roi rac X = (X1, X3) ¢6 phan phoi xac suat duge
cho trong bang sau:

Xo
1 2 3
00015013016
310,070,009 012
510,05 0,10 013

X1

a) Tim luat phan phdi bién ctia bién ngau nhién X; va X5?
b) Tinh céac xac suat P(X; = 0; Xy < 3), P(X] < 4; X5 < 3)7

Giai. a) Ta tinh cac x4c suat sau:

f1(0) = P(X; =0) = Y P(X;=0; X5 = )

€2

= 0,154+0,13+0,16 = 0, 44.

Tuong tu ciing dé dang tinh dugce
fi(3) =P(X;=3)=0,074+0,09 + 0,12 =0, 28
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va
fi(b) = P(X;=5)=0,054+0,10+0,13 =0, 28.
Luat phan phéi bién ctia bién ngau nhién X; dugc cho trong bang sau:
X1 = T 0 3 5
fi(xz1) 1044 0,28 0,28

Dé tim phan phoi xéc suat bién clia X, ta tinh cic xac suat sau:

f2(1)

F2(2) = P(Xs = 2) = 0,13+ 0,09 + 0,10 = 0,32

fo(3) = P(Xo = 3) = 0,16 + 0,12 1 0,13 = 0, 41.
Luat phan phéi bién ctia X5 dude cho trong bang:

P(X;=1)=0,15+0,07 + 0,05 = 0,27
(

Xo = 19 1 2 3
fa(xa) 10,27 0,32 0,41

b) Tinh cac xac suat P(X; = 0; X3 < 3)

P(X;=0;X,<3) = Y P(X;=0;X;=u1)
r2<3

= 0,15+0,13 =0, 28.

Tinh xac suat P(X; < 4; X, < 3)

P(X;<4X,<3) = Y ) P(Xy=u1;Xp =)

r1<d 2,3

= P(X;1=0;Xo=1)+ P(X; =0; X2 =2) + P(X; = 0; Xp = 3)
FP(X1 =3 Xs = 1)+ P(X1 = 3; Xo = 2) + P(X, = 3; Xo = 3)

— 0,154+ 0,1340,16 40,07 + 0,09+ 0,12 = 0, 72.

Bai 3.4. Cho bang phan phdi x4c suat ciia véc to ngau nhien X = (X1, X3) sau

Xo
1 2 3
110,151 0,20 | 0,15
31010015025
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a) Xac dinh phan phdi xac suat dong thoi ctia hai bién ngau nhién X; va Xs.
b) Kiém tra tinh doc lap clia X; va Xo.
¢) Tinh x4c suat P(X; = 1| X, = 3).

Giai. a) Ham phan phdi dong thoi ciia vée to X duge cho bdi

Fx<$1,1‘2) = P(X1 < xl,Xg < 1‘2) = Z Z P(Xl = ul,XQ = UQ).

w1 <xr1 u2<r2

Két qua tinh dugc cho trong bang sau:

Xo
To<1l|1<a9<2|2<29<3|29>3
r <1 0 0 0 0
1<2;<3| 0 0,15 0,35 0,5
X1 x> 3 0 0,25 0,50 1

b) Tit bang phan phdi xac suat ciia X ta c6 P(X; =1, Xy = 2) = 0,20. Mit khac
ta cling tinh dugc

P(X;=1)=0,15+0,20 + 0,15 = 0,5

va
P(Xy=2)=0,2040,15=0, 35.

Tu doé ta co
P(X;1=1)P(X2=2)=0,5%x0,35# P(X; =1, X, =2).

Vay hai bién ngau nhién X; va X, phu thuoc.
c¢) Tinh x4c suat P(X; = 1| X, = 3)

PX1=1,X,=3) 0,15
P(Xy=3) 0,4

P(X,=1|X,=3) = = 0,375.

3.4 Bai tap dé nghi
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Chuong 4

Cac dinh ly gi6i han cua ly

thuyét xac suat

4.1 Ham dac trung

1. Dinh nghia
Gia st F' 14 ham phan phdi cta dai lugng ngau nhién X, ta goi ham bién
thuc ¢(t),t € R duge xac dinh bang hé thiic

+0o0 400 +o00
o (t) = E(e"Y) = / e dF (1) = / costxdF (x)+1i / sintzdF (x)
13 ham dac trung ctia phan phoi F.
2. Mot vai tinh chat quan trong
a) lp ()] < 0) =1, |p(t+h)—¢)] <2y/1-Rep(h) VteR,
trong d6 Rez la phan thyc cua z.
b) ¢(t) lien tuc déu trén R.
c) ¢ (=t) = ¢ ().
d) ¢(t) 1a ham thyc khi va chi khi X ¢6 phan phoi d6i xting, nghia la
X vd —X cling phan phoi.
e) Néu X va'Y doc lap v6i nhau thi vVt € Rta co pxiy (1) = @x (t) .oy ().

Do dé néu X1, Xo, ... X, doclap thiVt € R ta co gpi . () = I] ¢x, (1)
i=1 ’ =

1

7
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f) V6i moi s6 thuc a va b ta co:
pax b (t) = €"ox (at).

g) Néu E|X|" < oo véi n > 1 ndo dé thi o(t). c6 dao ham dén cap n
tai moi diém va
+oo
Sp(k) (t) = / (ix)keitxdF () = i*E (XkeitX).

—0o0

4.2 Céac dang héi tu trong xac suat

1. Hoi tu hau chic chin
Mot day cac bién ngau nhieén (X,,),>1 hoi tu hau chic chin dén bién ngiu

nhien X néu N = {w: lim X, (w) # X(w)} ¢6 P(N) = 0. Ta ki hieu

n—oo
X, =5 X,

2. Hoi tu trong LP
Mot day bién ngau nhién (X,,),>1 hoi tu trong LP (véi 1 < p < o) dén bién
ngau nhien X néu |X,|,|X| déu thuoc LP va lim E{| X, — X|'} = 0. Ta ki
n—od

hieu X,, =5 X

3. Hoi tu theo xac suat
Mot day bién ngdu nhien (X,,),>; hoi tu theo x4c suat dén bién ngau nhien
X néu véi moi € > 0 ta c6 lim P{w: |X, (w) — X (w)] >e} = 0. Ta ki
n—oo

hieu X, -2 X

4. Hoi tu theo phan phdi
Gia st F,, F lan luot 1a ham phan phdi ctia bién ngau nhien X,,, X. Khi d6
ngudi ta néi day bién ngau nhien (X, ),>; hoi tu theo phan phdéi dén bién
ngau nhien X néu F, (z) — F (z) tai cac diém lién tuc ctia ham F. Ta ki
. d
hieu X,, — X.

4.3 Luat so I6n
Dinh 1i 4.1. (Ludt s6 l6n Bernoulli)

Vai e > 0 bat ki 5
lim P{‘—n—p|25}:0
n—oo n
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Dinh 1i 4.2. (Ludt s6 lon Chebyshev)

Gid st {X,,n > 1} la mot day cdc bién ngau nhién doc lap, c6 phuong sai hitu han
bdi ciing mot hing so, tic la Var (X,) = o2 < C, Vn > 1.. Khi dé, V > 0,

, Sn 1 B
JL%P{—EZ;E(XQ >g}o

n
Dinh 1i 4.3. (Ludt so l6n Khintchine)
Gid st {X,,,n > 1} la mot day cac bién ngau nhién doc lap, cung phan phoi vdi ki
vong E(X,) = puV¥n > 1. Khi do,

DRUED

lim P {
n—00 n

khi n — oo.
Dinh 1i 4.4. (Ludt s6 l6n Liapunov)

Gid st {X,,n > 1} la mot day cdc bién ngau nhién doc lap vdi ki vong hitu han
E(Xy) = pk, théa man dieu kién sau vdi 0 < § < 1,

1

WZEPQ — Mk‘l+6 — 0, khi n — oo.

k=1

Khi do Ve > 0, ta co

lim P {
n—oo

Dinh 1i 4.5. (Ludt manh so lén Berol )

E(p) + -+ E(pn)

Sp —

Zs}z()

Gia st X1, Xo,...,X,,... la mot day cac bién ngau nhién doc lap, cung phan phoi
vdi ki vong X1 = p. Khi do,

1 n
—E X; = pkhin — oo
n

i=1

hau chac chan.

4.4 Dinh ly gidi han trung tam
Dinh li 4.6. (Dinh li gidi han dia phuong Moivres-Laplace)
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Xét n phép thit Bernoulli vdi zdc suat zudat hién bién co A bang P(A) = p, (0 <
p < 1). Khi dé xdc suat P,(k) dé bién c6 A wdy ra ding k lan trong n phép thi
thoa man

1 2

P, (k) : T 1
VnpgPy, (k) N

khin — oo déu vdi tat ca k,x thuoc khodng hiu han bat ki.

Dinh li 4.7. (Dinh ly gidi han tich phan Moivres-Laplace)

Gida s Sy, la so thanh cong trong n phép thit doc lap Bernoulli véi xdac sudt thanh
cong p(0 < p < 1) trong moi phép thit. Khi do

. Sn_np }
Im P — <z, =9®(x),
n—oo {1/npq (>

vdi x € (—o0;+00), d day

1 [ i
(D(.T):E/e_2t dt

la ham phan phéi chuan.

Dinh li 4.8. (Su suy rong cia dinh ly Moivres-Laplace)

Gid st (Xy,)n>1 la mot day cdc bién ngdu nhién doc lap, cung phan phéi vdi bién
n A

ngau nhien X c6 ky vong p va phuong sai 0* < oo. Dat S, = >, X; va S, =
i=1

Sp — ni

khi do
o 1 do

n—oo

limP(§n<x>:CI>(x) Vx € R,
T

16 @ (z) = — Tdt la ham phan phéi chud

trong do ® (x) = —— [ e 2dt la ham phan phoi chuan.
\/27r/
—00

Dinh li 4.9. (Dinh li Lindeberg)

Gia st X1, Xo, ..., Xp, ... la mot day cdc dai luong ngau nhién doc lap, khong nhat
thiét cung phan phoi, vdi

Fl.(z) = P{Xy <z}, BE(X})=0waVar (Xy) =0s < +00, k> 1.
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Ki hi¢u: B2 = Y o%. Khi dé Ve > 0, néu
k=1

thi g
lim  Sup 'P{—n<x}—cl>(x)

N—=0 _oo<z<+00

Dinh li 4.10. (Dinh li Feller W.)

Néu
Fs, (x) =5 N (0,1)
va o
max—k—>0 khi n — oo
i<k<n B,

thy diéu kién Lindeberf théa mdn cho mot diy X1, Xo, ..., X, cdc bién ngdu nhién
doc lap.

Dinh 1i 4.11. (Dinh li Lindeberg-Feller)
Gid st X1, X2, ..., Xy, ... la mot day cac bién ngau nhién doc lap vdi E(X;) = 0
va Var(Xy) = o7 < +oo. Khi dd,
S.
lim P{B—n <x} = o (x)

n—o0 n

va ]
— max o — 0 khi n — o0
B,, 1<k<n

khi va chi khi Ve > 0 va n — o0,

gn (&) = éz / 22dF), (X) = 0.

n k=1

|z|>eBn

Dinh li 4.12. (Dinh li Liapunov)
Gia st X1, Xo,..., X, ... la mot day cdc bién ngau nhién doc lap. Néu

1 244 : .

WZED{H T 0 khin — oo va d > 0,

no k=1

tha 5
JLH;OS;LP P{B_n <x} —®(x) =0.
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4.5 Dinh ly xap xi Poisson

Dinh 1i 4.13. Cho X,, ~ B (n;p,). Néu s6 phép thii n — oo va zdc sudt thanh
cong p, — 0 sao cho np, — X\ thi X, 4, Poisson(\).

Dinh li 4.14. Gid s cho mang tam gidac (X,;,j =1,2,...,n;n=1,2,...) sao cho
vdi moi n, diy X1, Xp2, ..., Xon 10 cdc bién ngau nhién Bernoulli doc lap, vdi
P(Xn] = 1) =1- P(an ZO) = Dnj (pnj S [O,l],j =1,2,...,n;n = 1,2,...).

Cho Zy, ~ Poisson (\,) v0i Ay = > ppj. Dat S, = > Xyj, khi dé ta cé
=1 =1

J

|P(Sy=k)=P(Zy,=k)| <) pl; k=012,
j=1

4.6 Dinh ly Renyi
Dinh 1i 4.15. (Renyi) Gid st X1, Xo, ... la day cdc bién ngau nhién nhan gid tri
khong am, doc lap, cung phan phéi va kj vong E(X1) = m vdi 0 < m < +oo. Dat

N la bién ngau nhién cé phan phoi hinh hoc tham so q, q € (0,1). Khi dé

lim Fg(z) =1—¢ m. (4.1)

qg—0t
Trong do Sy = X1+ Xo+ -+ + Xy va Fg,(x) =P(¢Sn < ).
Dinh 1i 4.16. Gid st Sy = X1 + Xo + ...+ Xy la bién phiic hop hinh hoc tham
$6 q vdi cdc bién thanh phan khong am va E(Xy) = 1. Khi dé, bién ngau nhién
pSy ¢6 phan phoi ma vdi tham s6 X = 1 khi va chi khi X, c6 phan phoi mi vdi

tham so6 A\ = 1, tic la

Fosy () =1—€e" (z>0) & Fx, (x)=1—¢e".

4.7 Bai tap c6 huéng dan
Bai 4.1. Chiing minh rang, néu X ~ B(n,p) thi ham dic trung c6 dang
pox (t) = [p(e" = 1) +1]"
Ching minh
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Ta co
ox(t) = E (ez'tX)

= S e p(X =k)
k=0

n .
— Z eztk.Cgpkqn—k

I
M- T
2

(peit) kqnfk

Bai 4.2. Chitng minh rang, néu X ~ P()) thi ham dic trung c6 dang

Ox (t) — e)\(eit—l)

Chiing minh

Ta co

ox (t) = E(ez‘tX)

Ching minh
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Ta co

+oo
= [ et f(a)d
1 “+o00o
2
itx
= — | " 2d
\ 2T
—00

Lay dao ham theo ¢ ta dugc:

ey (1)

Nhu vay ta co6:

Vay

—+00
Z’ t 12
e 2 dx
V2T
— 00

400
) ite— —
! /(x—it—i—it)e 2 dx

V2r

! /('t Vo'l 2 de it
— it —x)e T +1
V2T
+00
—1 it 1 e t itx
e —— [ e
s er?/2 oo V2w
. 1
0= tx (1) <x£ffoo i 0)

=1=ce
=c=1
px(t)=e 2z



Bai 4.4. Ching minh réng, néu X ~ N (x,0?) thi ham déc trung c6 dang

©Ox (t) o eztp—fa t2

Ching minh

X —
Tacor X = o. M+M=0Y+uvéiY~N(O,1).
Vay
J ) ] L ] . to 2 . to 2
px (t) = F (eti) - F (eztaY—Htu) — eztu.E (eztaY) _ 6”“.6_( 2) _ eltﬂ—( 2) '

Bai 4.5. Ching minh réang, néu X; ~ N (,ul,al) X9~ N (M2,0-2) v6i X; va X,
la cac dai lugng ngau nhién doc lap, thi X = X; + Xo ~ N (,u1 + Lo; al + 02).
Giai
Ta co
E(X1) =m, D(Xy)=o7;

2
1
E(XQ) = U2, D (XQ) = U%.

Khi d6 ham dac trung ctia X7 va Xy ¢6 dang:

vx, (t) = exp {z,ult — = t2}
vx, (t) = exp {z,ugt — = t2}

Theo tinh chat ctia ham dic trung thi
: Loy oy 2
ox (8) = pxirx () = px, (1) px, (1) = exp it (i + p2) = 5 (07 +03) £ ¢

Day la ham dic trung ctia phan phéi chuan véi ky vong pu = p1 + 2 va phuong sai
2

02 = 0} + 02. Theo dinh ly duy nhét ta suy ra diéu phai chiing minh.

Bai 4.6. Gia st cac dai lugng ngau nhién X; va Xy 1a doc lap va cung c¢6 phan
phoi Poisson, véi

)\k —A )\k -

P(Xi=k)= " — v P(Xp=k)="1

Chtng minh riang dai lugng ngau nhién X = X; + X5 sé c6 phan phdi theo luat
Poisson v6i tham s6 A = A\ + \s.

Gidi
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Ta ¢6
ox, (t) = exp {)\1 (e“ — 1)} :
px, (1) = exp {da (" — 1)}
Theo tinh chat ham dic trung, ta nhan ducgc

ox (1) = pxiex, (B) = ox, (t) ox, (1) = exp {(A1 + X2) (" — 1) } .

Day 1a ham dac trung ctia phan phdi Poisson véi ki vong va phuong sai 1a A\j + \o.
Theo dinh 1y duy nhat ta suy ra diéu phai chitng minh.

Bai 4.7. Chiing minh dinh ly sau day

Giad stt Sy = X1+ Xy +...+ Xy 12 bién phiic hop hinh hoc tham s6 ¢ v6i cac bién
thanh phan khong am va F(X}) = 1. Khi d6, bién ngdu nhién pSy c6 phan phoi
mil v6i tham s6 A = 1 khi va chi khi X}, ¢6 phan phdi mii v6i tham s6 A = 1, tic 1a

Fosy () =1—€e" (z>0)& Fx, (v)=1—¢"

Hudng dan gids

V6i pp(t) 1a ham dac trung ciia phan phdi ma (A = 1) thi theo dé bai ta co:

Ppsy (1) = wo(t)

pe(pt) _ 1
T T (et 1t

< po(pt) — ipto(pt) = 1 — p(pt) + pp(pt)

< ¢(pt) = =

bat u = pt thi

hay
1
< p(t) =
o) =15
Vay Fpsy(x)=1—¢e™; (z>0) & Fx(z)=1—e" |

Bai 4.8. Chiing minh dinh 1y sau day

Cho X1, Xs,... 1a mot diy cac bién ngiu nhién doc lap cting phan phdi, X; ~
N(0,1), N, ~ Geometric(q)q € (0,1) va'Y ~ Exp(1). Khi d6, néu p — 0 thi

p<X12—|—X22+...+X]2Vp) Ly
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Hudng dan gidi

Goi ¢(t), po(t) lan lugt la ham dac trung clha X7,Y.

Ta c6 Y ~ Exp(1) nén ¢ () = .
Ta c6 X; ~ N (0,1) = Xf ~ x3, nhu vy ta xac dinh duge ham dic trung clia ij
1a
(t) = ——
L T

Do N, ~ Geometric(p) p € (0,1), nén N, c6 ham sinh ¢ (t) = ;. Khi do

pt
1—-(1-p)
ham déc trung cia Sy, la

py (t)
1—(1=p)e(t)

Psn, () =gop(t)=

Ta suy ra ham dac trung cta pSy, la

py (pt) :\/1—22'pt+1—p

T 1-(1-p)e () 2—2t—p

PpSn, (t) = ¥Sn, (pt)

Khi cho p — 0, ta dugc:

1
1 —at

Ppsw, (1) = =@o(t) (dpem).

Xét tong ngdu nhien Sy = X7 4+ Xo + ... + Xy la bién phiic hop hinh hoc véi
n= E(X}) < 400. Goi F sy (z) va ¢ sz () tuong ting la ham phan phdi va ham
dac trung cia /pSn; Fx, (z) va ¢(t) tuong tng la ham phan phéi va ham dic
trung ciia Xp; Fo (z) va @p (t) tuong tng 1a ham phan phéi va ham dic trung clia
phan phéi mil hai phia. [

Bai 4.9. Chitng minh dinh 1y sau day

Diéu kién can va du dé \/pSy ¢6 phan phdi mi hai phia la cdc thanh phan Xj, k =
1,2,... c6 phan phdéi mii hai phia, nghia la

Fpsy (z) = Fo (v) & Fx, (2) = Fy (2).

Hudng dan gidi

Ta c6: ¢o(t) = #; vt € R.
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Theo dé bai ta co:

@ /psy (1) = Polt)
pe(vPt) 1
1-(1-p)o(ypt) — 1+t

& po(y/pt) + pt*e(/pt) = 1 — o(/pt) + pe(\/pt)
& o(/pt) = T

=

bat u = /pt thi

1
@@(u)zuruz Yu € R
hay X
@go(t):1+t2 vtel,

Vay dinh li dugce duge chitng minh. [ |
Bai 4.10. Ching minh dinh 1y sau day

Bién phtc hop hinh hoc Sy = X; + X5 + ... + Xy tham s6 ¢ c6 phan phéi hinh
hoc tham s6 ¢ khi va chi khi cdc bién thanh phan suy bién véi E(Xy) = 1.

Hudng dan giai

Vi N c6 phan phdi hinh hoc véi tham s6 p nén ham dic trung va ham sinh cia N
lan lugt 1a:
pe’ pt

- ()= —E— teR!
——pe O T a o

on(t)

Vay ta c6 Sy c¢6 phan phdi hinh hoc tham s6 p khi va chi khi ham d#c trung ¢g,, (¢)

c¢6 dang nhu sau:
it

¥Sn (t> = 1 — (Z;e_ p)eit
Mac khac ta co

v6i ¢(t) 1a ham dic trung ctia bién ngdu nhien Xj.

Nén .
po(t)  _ _ pe"
1= (1=pp) 1—-(1-pet

tiic 1a cac thanh phan Xj, suy bién véi E(X;)=1. W

Soet)=¢" tel
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Bai 4.11. Chiing minh dinh 1y sau day
Gia st X1, Xo,..., X, ... 1 diay cac bién ngau nhién doc lap va cling tuan theo

phan phdi mii véi tham s6 X\. Goi N ~ N B(r,p) va doc lap véi cac bién ngau nhién
X,, n > 1. Khi d6 tong ngau nhien

N
SNZZXi ~ G(r,Ap)

=1

Hudng dan giai

+ Ta c¢6 ham sinh ctia bién ngau nhién N 14

pt '
)= |——
o 0 ll—(l—p)t]
+ Ta c¢6 ham dac trung ciua X la

A
A—it

px (t) =

+ Khi dé ta tinh duge ham dic trung ctia Sy la

A " r
o5 () = 0 ox (1) = [1(?;’3.9%] - (Aﬁz‘t) '

Vay Sy ~ Gamma(r, Ap). |
Bai 4.12. Ching minh dinh 1y sau day
Gia st X1, Xo,...,X,,... 1a day cac bién ngau nhién doc lap va ciing phan phdi

v6i bién ngdu nhien X, v6i X ~ L(0,\). Goi N ~ Geometric(p) va doc lap véi cac
bién ngau nhien X,,, n > 1. Khi d6 tong ngau nhién

VPSN = \/EZXZ- ~ L(0,\)

Hudng dan gids

+ Ta c6 ham sinh ctia bién ngau nhién N 1a

pt
1—(1-p)t
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+ Ta ¢6 ham dac trung cua X la

)\2
e
+ Khi d6 ta tinh dugc ham dac trung cia Sy la

_ () 2%
1-(1=p)e) *+pr*

wsy (1) =1 o (t)

+ Vay ham dac trung cta /pSy la

)\2
¢ psy (t) = psy (/pt) = 2

Hay /pSy ~ L(0,)). M
Bai 4.13. Ching minh dinh 1y sau day
Gia st X1, Xo, ..., X,,... 1a day cic bién ngau nhien doc lap va ciing phan phoi

v6i bién ngéu nhien X, véi X ~ L(0,/pa,oc). Goi N ~ Geometric(p) va doc lap
v6i cac bién ngau nhién X,,, n > 1. Khi d6 tong ngau nhién

N
VPSN =P Y _Xi ~ L(0,a,0)
=1

Hudng dan gids

+ Ta c¢6 ham sinh ctia bién ngau nhién N 1a

pt
t = —_—
vw ) 1—(1-p)t
+ Ta c¢6 ham dac trung ciua X la
1

t) =
ox ) 1 —iy/pat + 2F
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+ Khi dé ta tinh duge ham dac trung ctia Sy la

psy (1) = Ynopx (1)

_ pex ()
1—(1—-plex(t)
p
2t2
L—iy/pat + -
- 1
1 - (1 - p) 2.2
ot
1— ’i\/ﬁat + 5
. p
N _ o’t?
p — iy/pat + 5
+ Vay ham dac trung cta \/pSy la
(1) = oy (VBt) = ——
PVpSy PNV T at + 22
Hay /pSy ~ L(0,a,0). [
Bai 4.14. Ching minh dinh 1y sau day
Gia st X1, Xo,...X,,... 1a day cac bién ngau nhién nhan gia tri khong am, doc

lap, cing phan phoi v6i bién ngau nhien X va ky vong hitu han E(X) = m < +oo0.
Diat N ~ NB(r,p) va doc lap véi tat ca cac X;, ¢ > 1. Khi d6 véi p — 01 thi

Pov 4z
,
al r
Trong d6 Sy = ZXZ' va Z ~ G(r, E)

i=1

Hudng dan gids

Goi px(t) 1a ham dic trung cia bién ngau nhién X.

Do N ~ NB(r,p) nén ta c6 ham sinh ctia N 1a

vx (t) = [ﬁ] T
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Tu day ta suy ra ham dac trung ctia Sy duge xac dinh nhu sau:

pex (t) ]
1 —(1—p)ex(t)

quu>=¢o¢Xa>=[

Theo d6 ham dac trung cua 2—95N 1a
r

el )
¢§SN (t) = w5y (ét) I (1-p)ex (];)t)

Theo dinh 1y Taylor, ton tai ¢ & gitta 0 va pt:

ox () = ox 0+ 210 () = 1+ 2t/ (o)

) T
WF?SN " 1—(1-p)ex (%t)
p (1 + ];)tgol (c))
1 (1-p) (1+5 (0))
p (1 + ftgp' (c))

2
1—1-— Z;tgo’ (c)+p+ p?tgo/ (c)

Do do

r

r

1+ ];)W' (c)

p
r

to' (c)

t
1__ /
rs@(CH

Cho p — 07" thi pt — 07 tic la ¢ — 0. Khi d6

T r

1 1 1

lim ¢ (t) = — | T || =

r

p m
o0t SN 1— -4 (0) 1 - —iB(X) 1 — ti—
T

Vay khi p — 07 thi

Pov~ar ). m
r m

Bai 4.15. Ching minh dinh 1y sau day
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Giad st X1, X,,...X,,... la diay cac bién ngau nhién doc lap, cuing phan phoi,
X;~ N(0,1),N ~ NB(r,p) va Z ~ G(r,r). Khi d6, néu p — 0 thi

];)(X12+X22+...+X]2\,) Ly

Hudng dan gidi

Goi p(t), pz(t) 1lan lugt 1a ham dic trung cla Xf, Z.Tacod Z ~ G(r,r) nén

pz (t) = (rjity'

Ta c6 X; ~ N(0, 1) nén suy ra X]2 ~ X7, nhu vay ta xac dinh duge ham dic trung
cua XJ2 la

Khi d6 ham dac trung ctiia Sy la

psy () =ty op(t) = l

Ta suy ra ham dac trung cta ]—QSN 1a
r

p o121 T
(t)ZSOSN(Et): 1(W(rt) i .

t

S —_— —_— y
roN 1 p)go(ﬁ) 2_2Z_7“_p

Khi cho p — 0, ta dugc

r

g (t) = (T_Z.t>r=soz(t). |

Bai 4.16. Ching minh dinh 1y sau day

Gia st X1, Xo,... X, ... 1a day cic bién ngau nhién doc 1ap, cing phan phdi véi
bién ngau nhién X, v6i E(X) = 0 va D(X) = 0% < oo. Ddt N 1a bién ngau nhién
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c6 phan phoi hinh hoc tham s6 p va doc lap véi tat ca cac X;, @ > 1. Khi do, véi
p— 0" thi
\/]_?SN i) Z
N

Trong d6 Sy = Y X; va Z ~ L(0,%2).
=1

Hudng dan gids

Goi px(t) 1a ham dic trung clia bién ngau nhien X.
Do N ~ Geometric(p) nén ta c6 ham sinh cia N 1a

pt
S T

T day ta suy ra ham dic trung cua Sy duge xac dinh nhu sau:

sy (t) =1op(t) == (fgo—(;)) ()

Theo d6 ham déc trung cta /pSy la

py (v/pt)
1—p)e(vpt)

¥ /PSN (t) = ¥Sn (\/pt) = 1— (

Theo dinh ly Taylor, ton tai ¢ & gitta 0 va /pt:
2

o (VBt) = ¢(0)+ Bte' (0) + 2y (0

2
= 1+ /ptiE(X) + %90"(6)
. ptzs;"(C)'
Do do6 (\/_t)
pe (VP
P 0 = T S ()
1—(1—2?)11“%}
L tQSO; (c) pt2902” (o)

174



Cho p — 0" thi \/pt — 0T tiic la ¢ — 0. Khi d6

) " 1 1 1

im = = = .

p © VPN 20" (0) E (X2) 10>
-5 Lt 1+

Vay khi p — 07 thi
2
JPSy % Z ~ L(0, V2, g
o
Bai 4.17. Chiing minh dinh 1y sau day

Gia st X1, Xo,... X, ... la day cac bién ngau nhién doc lap, ciing phan phéi vdi
bién ngau nhien X, véi E(X) = \/pa va E(X?) = 0% < oo. Dat N la bién ngau
nhién c6 phan phdi hinh hoc tham s6 p va doc lap véi tat cad cac X;, ¢ > 1. Khi
do, v6i p — 07 thi
VSN 5 Z

N
Trong d6 Sy = ZXi va Z ~ L(0,a,0).

i=1

Hudng dan gids

Goi px(t) 1a ham dic trung clia bién ngau nhién X.

Do N ~ Geometric(p) nén ta c6 ham sinh cia N la

pt
)= ———.
v =5 (1—-p)t
T day ta suy ra ham dic trung cia Sy duge xac dinh nhu sau:
pe (1)
wsy (B) =Y op(t) = .
W=l =TT w
Theo d6 ham déc trung cua /pSy la
e (v/pt)

P /pSn (t> = PSn (\/Z_?t) = 1_ (1 —p)gO (\/ﬁt)

Theo dinh ly Taylor, ton tai ¢ & gitta 0 va |/pt:

o (VRt) = 9(0)+ Vit 0)+ B (0

t2
= 1+ JptiE (X) + %@” (c)

t2
= 1+ piat + %go” (c).
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Do d6 ( t)
pypsy (1) = 1_(?0_]9\)/2(\/]_)75)
p[l—l—piat—l—%g@”(c)]
1—(1—p)[1+pzat+ B¢/ ()]
1 + piat + B 2g0 "(¢)
1 —iat — L (c) + piat + B 2E o (e)
Cho p — 0% thi \/pt — 07 tiic la ¢ — 0. Khi d6

1 1
lim =
p—0+ PVBSN = 1 —iat — gp” (O) 1 —iat + %S~

2t2 ‘

Vay khi p — 0T thi
JPSN 5 Z ~ L(0,a,0). W
Bai 4.18. Chiing minh dinh 1y sau day
Gia stt ddi v6i cac bién ngau nhien X va N, k¥ vong va phuong sai déu ton tai
httu han. Khi dé

i E(Sy,) = E(N,) .E (X), 2
ii. D (Sx,) = E(N,).D (X) + [E(X)]2.D (V).

Hudng dan gids

) E(Sy) = i’j;op(zv=m) E(Sy) = (ij:OP(sz) .m> E(X)= E(N).E(X).

E(X?) = E(E(S%/N))
P (N =m)E (52/N =m)

(5m)

—_

T2 T2

—_

P (N =m)

J=1 i#J
2,7=1

E
P(N =m) (imu S B(X).E (X))

Mz 108

—_

P(N =m) {mE (X2) + (m? —m) (E (X)ﬂ
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Do do

D(Sy) = E(X?) - (E(X))’

Bai 4.19. Ching minh dinh 1y sau day

Gid st g (t) = E (¢") 1a ham sinh ciia bién ngdu nhien N va bién ngéu nhien X
¢6 ham sinh f (t) = E (¢¥) cing ham déc trung ¢ (t) = E (e™¥). Khi d6

i. Sy, ¢6 ham sinh h(t) duge dinh nghia béi h(t) = go f (1).

ii. Sy, ¢6 ham dac trung ¢ (¢) duge dinh nghia béi ¢ (t) = g o ¢ (1).

Hudng dan gids

i) Dit pp = P(N = k), k = 0,1,... Ta ¢6 ham sinh ciia Sy 1a

h(t) = E (%) = E (E (15 /N)) = ki_’fo poE (5% /N = k)
= 3 B (1) = £ n[2 ()" = nils (o)
(r @) =gor@.

I
&

ii) bat pr = P(N =k),k=0,1,... Ta ¢c6 ham dac trung cia Sy la
¥ (t) = E(e"5%) = B (E (¢"55N)) = 3 poFE (€55 /N = k)
k=0
=3 B (") = 3 pi[E (¢)]" = 3 pelee (O
k=0 k=0 k=0
—E([p)") =gopr). =
Bai 4.20. Chiing minh dinh 1y sau day

Gia stt X ~ Becnoulli (p), p € (0,1). Khi dé
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i. Néu N,, ~ Poisson (\), A > 0, thi Sy, ~ Poisson (\p).

ii. Néu N,, ~ Binomial (n,q), q € (0,1) thi Sy, ~ Binomial (n,pq).
iii. Néu N,, ~ Geometry (q), p € (0,1) thi Sy, ~ Geometry S —
P+q—pgq

Hudng dan gids

i) Ta c6 ham sinh cta N la g(t) = ™D va ham dac trung ciia X la p(t) =

1+ p(e™ —1). Khi d6 ham dic trung ctia Sy 1a

B(t) = gop(t) =g(e(t) =M,

Vay Sy ~ Poisson (A\p).
ii) Ta c6 ham sinh ctia N 1a ¢g(t) = [1 +¢(t —1)]" vA ham dac trung ctia X 1a
©o(t) =1+ p(e® —1). Khi d6 ham dac trung ctia Sy 1a

V(t)=gop(t)=glp(t) = [1+pg (" —1)]".
Vay Sy ~ Binomial (n, pq).
q
1—(1—q)t
o(t) =1+ p(e® —1). Khi d6 ham dac trung clia Sy 1a

iii) Ta ¢6 ham sinh ctia N la g(t) = va ham dic trung cia X la

P(t)=gop(t)=g(p(t))

q
1—(1—=q)[1+p(e—1)]
_ q
p+q—pq—(p—pqg)et
I
p+q—pq

1_<1_L)eit
P+q—pq

Vay Sy ~ Geometry (L) : |
P+4q—Dpq

Bai 4.21. Chitng minh dinh Iy sau day
Gia st véi mdin =1,2,... {Xu, k=1,2,...n} 1a mot diy bién ngau nhién doc

lap, ciing phan phdi Bernoulli véi tham s6 p,, € [0, 1] va P, — 0, np, — A(A > 0)
khi n — oo. Khi do6, v6i n — oo,

Sy = Z X —5 Poisson (A).
k=1
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Hudng dan gidi

Gia st N,, ~ Poisson(n), khi d6 theo dinh 1y 1.3 thi Sy, ~ Poisson(np,). Nhu
vay ta co:

e "Pr(np, K e M\F
P(Sy, =k) = kg“ = = (n—0).
Hay
SN, N Poisson(\) (4.2)

Goi pg,. (t), ¢s, (t) lan lugt 1a ham dic trung cta Sy, va S,. Ta co:

s, (£) — s, (1) =

(1) — 1= p, (1= )]
< n ‘epn(eit_l) —1—0p, (eit _ 1)‘

alpn (1)
2

. 2
eltfll

2

Pn

= np, -0 (n—0).

Nhu vay lim |psy, (t) = s, (t)] = 0. Hay
n—oo

Sp %5 Sy (4.3)
T (1.1) va (1.2) ta suy ra S, LN Poisson(A). R
Bai 4.22. Gia sit X khong am, khi d6 véi gié tri tity ¥ a > 0 ta c6 bat dang thiic

Markov
E [X]

a

P(X >a)<
. Hay chitng minh bat dang thiic Markov?

Hudng dan gids

Ta xac dinh bién ngau nhién Y nhu sau:

a khi X >a,

0 khiv X <a.
Theo gia thuyét X > 0 va tir cach x4c dinh trén suy ra: X > Y
Do do6

E(X)

E(X)>E(Y)s EX)>aP(X>a) e P(X >a) <
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Bai 4.23. Gia st X 1a bién ngdu nhién c6 ky vong i va phuong sai 0? < oo. Khi
dé véi gia tri ty ¥ k > 0, ta c6 bat dang thitc Chebyshev

[\

g
P(X —pl 20 < T

Hay chitng minh bat dang thitc Chebyshev?

Hudng dan giai

Cach 1: Theo bat ding thiic Markov ta ¢

P(X—,u|>k:0)—P<M>k2> <———2~ =— (dpem).

o2 -
Cach 2:

D(X) = [lo—pfdFx (2)
R

= [ lz—plfdFx @)+ [ |z—pfdFy (v)

lz—p|<k |z —p|>k
R Y uldFy ()
lz—p|=k
T do suy ra
1 1 2
>0 5Dz [ @ow @z [ aFx@) =PX-pzk).
lz—p|>k |z —p| >k

Bai 4.24. Chiing minh luat s6 16n Chebyshev sau

Gid st {X,,n > 1} la mot day cdc bién ngau nhién doc lap, c6 phuong sai hitu han
bdi ciing mot hing so, tic la Var (X,) =02 <C, ¥Yn > 1.. Khi dé, ¥V > 0,

, Sn 1 B
JL%P{—EZE(&) >s}0

n -
=1

Hudng dan gidi

E (Xl AR *X”) %[E (X1) + E(Xs) + .+ E(X)] =

n
X1+ Xo+ ...+ X, 1 )
D( SRk ):ﬁ[D(X1)+D(X2>+,,,+D(Xn>]:%
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Theo bat dang thitc Chebyshev, vé6i gia tri k > 0 tly ¥ ta co:
<|X1 + X0+ ...+ X,
P — [

n

Do cach dat £ > 0 tuy y, ta dat

1 2
kL oYL
Vn o k2 ne?
Vay
2
P< X1+Xo+ ...+ X, —M‘ 25) §0_2.
n ne
Cho n — oo ta dugc diéu phai chitng minh. [

Bai 4.25. Chiing minh luat s6 16n Khintchine sau

Gid st {X,,n > 1} la mot day cac bién ngau nhién doc lap, cung phan phoi vdi ki
vong E(X,) = pu¥n > 1. Khi do,
S,
lim P{ - > 8} =0
n—0o0
Hudng dan gidi

— M
n

khi n — 0.

+ Ta can chitng minh

+ Ta co .
o 0= [ 0] = 15, (1]
+ Dt
)= fx, (1)
+ Khi d6




Bai 4.26. Ching minh dinh 1y giéi han trung tam (suy rong cua dinh 1y Moivres-

Laplace) sau day:

Gid st (X,)n>1 la mot day cac bién ngau nhién doc lap, cung phan phéi vdi bién
n A

ngau nhién X c6 ky vong p va phuong sai 0* < oo. Dat S, = S, X; va S, =
i=1

Sp —nu .

———— khi do

ov/n
lim P(S’n <a;) =& (x) VreR,

n—oo

trong do @ (x 5 dt la ham phan phéi chuan.

G

Hudng dan gids

Ching ta c6
Z Xz —np 1 n
Sp == = X
ov/n o\v/n z:zl (
Bién ngau nhién (X — ) c6 k¥ vong 0 vA phuong sai 0. Goi (t) 1a ham dic trung

clia (X — ) taco ¢ (0) =0, ¢"(0)=—0o>
Do Xi, X, ..., X, doc lap nén ham dac trung cia S,, dugc xac dinh 1a

=)

Theo dinh 1y Taylor, c6 mot s6 ¢ & gitta 0 va \tf sao cho:

t t?
_t_ ) — 0 "(0) —— 1"
o (7)) =l )¢ 0) o=+ (0 g
t2
:1 Vi
e (0)20271
t2 " 4 2 t2
P CA Ok i
2n 2no?
Ta suy ra
2 | (c)+*|t
(pn(t): l—— [ 2 }
2n 2no

Do ¢" (t) lién tuc tai 0 va khi n — oo thi f%Odandenc—>Onentaco

_ [gp” (c) + 02} 12
lim
n—oo 2”0’2
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Vay
t2
lim ¢, (t) =e 7 hay S, = X* ~ N(0,1). W

n—oo

Bai 4.27. Chiing minh dinh 1y xap xi Poisson sau day

Cho X, ~ B (n;p,). Néu s6 phép thit n — oo va xdc suat thanh cong p, — 0
sao cho np, — X thi X, - Poisson(\).

Hudng dan gidi

Vé6i q, =1 —p, ta cod

- n! k n—k
Caphdn ™ = 4 I

nin—1)....(n—k+1 e
_ o). ) gt

Inn—=1)...(n—k+1) 1]—pn(n—k)

= oy (np)" |(1 = pa)

Cho n — oo, p, — 0, ta co:

n(n—l)--f-r-blc(”_k*l)zl (1-%).(1—%) (1—k;1> =1,

° (npn)k — N\

o —pu(n—Fk)— =\

o (1—py) 7 —e

Vay khi n — oo va p, — 0 thdéa man np, — \ thi

)\k
Chpkgn=F — G_AF hay X, LN Poisson(\). [

Bai 4.28. Chiing minh dinh 1y sau day

Néu X la bién ngau nhién nhdan gid tri nguyén vdi ham ddc trung px(t) thi

™

1 .
P[X = k| :%/eltkgpx (t)dt, k=0,41,42, ..

—Tr

Hudng dan gids
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Ta co

/e_itkgpx (t)dt = /e_itkEeitht

— / e ™Y " eMP X = jldt
7=0

—T

™

_ / PIX =K+ 0P [x = j| at
o o

= 2P [X = k] + / > PP X = jlat
e itk

= 27P[X = k] + Z/eit(j-k)P (X = j]dt

A
= 2P [X = k]

+ZP[X :j]/[cost(j—k)+isint(j — k)]dt.

7k
(4.4)
Mat khac
/[cost(j—k)+z’sint(j—/<:)]dt
= [t -m - st -m]|
= j_ksm J j—kCOS J By
:—jikcosw(j—k)+jikcos7r(j—k)
= 0. (4.5)

Tit (4.1) va (4.2) suy ra bo dé da chiing minh xong. |
Bai 4.29. Chiing minh dinh Iy sau day

Gid st cho mang tam gidc (X,j,j =1,2,...,n;n = 1,2,...) sao cho vdi moi n, day
X1, X2, ooy Xpp 10 cde bién ngau nhién Bernoulli doc lap, vdi P (X,; =1) =
1 - P(X,; =0) = pn; (pn; € 0,155 = 1,2,...,n;n = 1,2,...). Cho Z), ~

184



Poisson (\,) vdi Ay, = 3 ppj. Dat S, =
j=1

> Xy, khi do ta co
=1

J

|P(Sy=k)=P(Z\,=k)| <) pl; k=012,
j=1

Hudng dan gids

Ta lan lugt tinh cac ham dac trung ctia X,j, S,, Z,
©x,,; (t) = Ee™Sn = prie™ + 1 — ppj = pyj (¢ — 1) + 1
ps, (1) = Bt = T B = [] [pn; (¢ = 1) +1]

j=1 7=1

6 (1) = BeitZn — (1) — [T @pui(e*1),
j=1

Ta ¢co

s, (8) =¥ (1)] =

1
< it _ 1 o pm(e”—l)
< Sl (1)1
j=1
1 - 2 it
S 52 Prjle’ = 1]
7=1
= pij(l—cost)
j=1
Theo bai tap trén ta co
1l
PSa=h) = P(Zr =0 = |5 [ ™ (o5, 0) - v ()t
< 1]| (1) o (1) dt
= 5 ¥Sy
<1 -2 1 t)dt
s - anj( — cost)
0o 779

- Zpij-
j=0
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Vay

|P(Sy=k)—P(Z\, =k <> po. W
j=1

Bai 4.30. Chiing minh dinh 1y Renyi sau day

Gia st X1, X, ... la day cdc bién ngau nhién nhan gid tri khong am, doc lap, cung
phan phoi va ky vong BE(X1) = m vdi 0 < m < +oo. Dt N la bién ngdu nhién cé
phan phoi hinh hoc tham sé6 q, q € (0,1). Khi dé

lim Fyg,(z)=1—¢ m. (4.6)

q—0t
Trong do Sy = X1+ Xo + -+ + Xy va Fyg,(x) =P(¢Sn < ).

Hudng dan gidi

Dit px, 1a ham dic trung ctia bién ngau nhién X, khi d6 ham dic trung ctia ¢X;
la p4x, dudc xéc dinh bdi

Vi € R, ©ex, (t) = x,(gt).

Theo gia thiét ta ¢6 E(¢X1) = gm < 400 nén g,x,(t) ton tai dao ham cap mot
lien tuc. Tt d6 ta c6 khai trién Taylor ctia ham ©ex, tai 0 dang

ex, (1) = ©x,(0) + gty (1)
= 1+ qtoy,(n),

trong d6 n nam gitta 0 va gt. Mt khac {X;,7 > 1} 14 day cac bién ngau nhién doc
lap cuing phan phdi, N 1a bién ngau nhién tuan theo phan phéi hinh hoc tham s6
q doc lap v6i tat ca cac X; va c¢6 ham sinh ¢y dude xac dinh

qs

N =T s

Tt do ta xac dinh duge ham dac trung ¢,s, cua ¢Sy dang

PqSn (t) = ¢N [(Iqul (t)]
q [1+ qtely, ()]
1—(1—q) [1+4 qtey,(n)]
1+ gty (n)
L+ qte'y, (1) — o'y, (n)
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Véi s6 thuc n duge xac dinh nhu trén ta c6, khi ¢ — 0 thi n — 0. Va vi 90/X1 lien
tuc nén ta co

q—0

Tu do6 ta co .
1+ qte’y (n)

lim ¢,¢.(t) = lim )
g—0+ Pas (1) q—>0"’1‘ L+ qto'y (n) =ty (1)
T 1—itm
1
pu— E .
Lt
T d6 suy ra qli)r(l)l+ Fuy(z)=1—¢m. N

Bai 4.31. Chitng minh bat dang thitc Jensen
Néu g : R — R 1a ham Borel, 16i vd X € L; thi
9(EX) < E(¢X)

Hudng dan gids

Vi ¢ I3 ham 16i nén ¢ lién tuc va c6 dao ham tréai, dao ham phai tai moi diém. Khi
d6 dd thi clia g c6 tiép tuyén tai moi diém va tiép tuyén c6 dang y = a + ba.
Xét diem pu = E(X) ta co:

Elg(X)] E(a + bx)

a+ bE(x)
= a+bu

Bai 4.32. Chiing minh bat déng thic Lyapunov
Gia st X 1a bién ngau nhien. Néu 0 < p; < py < oo thi
(E|X|p1)1/p1 < (E|X|p2)1/p2

Hudng dan giai

batr =22 > 1. Dat Y = [X|"" va st dung bat dang thitc Jensen véi ham g(y) = |y|”
ta dugc
(E[Y])" < E[Y]]
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Hay
(BIX [P/ < Bl|IX|™]

Lay can bac po hai vé ta dudc:
(E|X|p1)1/p1 < (E|X\p2)1/p2. m

Bai 4.33. Tung dong tien 1000 lan. Uéc luong trén xac suat ctia do lech tan suat
xuat hién mit sap so v6i xac suat xuat hien mat dé nho hon 0,1.

Gias

ap dung luat s6 16n Bernoulli v6i n = 1000;p = ¢ = %; e=0,1.

Ta co
m Pq m 1 39
P(}—— ’<)>1——<:>P o co1) 1 —— =
n PS¢ ne? 1000 2 1000.0,01 _ 40
Vi bat déng thiic %—5 < 0,1 twong duong véi bat déng thiic kép 400 < m <

600, nén ta c6 thé noéi ring xac suat s 1an roi mat sap trong khoang (400;600) 16n
hon 39,/40.

Bai 4.34. Trong thung c6 1000 bi trang va 2000 bi den. Rut c6 hoan lai 300 bi.
Uéc luong trén xac suat dé s6 m bi trang rat ra théa man bat dang thic kép
80 < m < 120.

Gias
Bat déng thic kép da cho c6 thé viét dudi dang

1 m 1 1
-2 —1 WE —— << — — — < —,
0<m 00 < 20 15<300 3<15

Vay chi can uéc lugng xac suat clia bat dang thic

m 1<1
300 3 15
1
do d6o e = —.
o0do e B
a 12
1 1 3.5
mo A 1Ny e 3F 5
300 3 15 ne? 300.55= 6

Bai 4.35. Gia sit xac suat dé bién c¢6 A xuat hieén trong mot day n phép thit biang
n. Tinh x4c suit dé bién ¢d A xuét hién tit a dén $ lan?
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Gias

2 . N < xr—n
Hién nhién rang, tu (a < P < b).

NG
Suy ra (np + ay/npg < x < np + by/npq).
bat o —np
np—l—a\/n_m:oz@azﬁ\/%;
np +by/npg =B < b= Nk

ap dung dinh 1y Moivre-Laplac, ta nhan dugc

1 B —np o —np
PO&<X<6 :—|:(I>0( >—(I)0( >]
( ) 2 V2npq V2npq
Bai 4.36. Xac suat bién ¢o6 A trong phép thit bang 0,7. Hoéi phai lap lai phép thi

bao nhiéu lan dé véi xéac suat 0,9 c¢6 thé tin tudng ring tan sé xuat hién bién c6 A
sé lech so v6i xac suat khong 16n hon 0,057

Gidi

T dau bai suy ra | < —0,7] < 0,05.

5—0,7‘ < 0,05« 0,65n < X <0, 75n.
n

Khi do, ta co

1 0,75n — 0,7 0,65n — 0,7
P(0,65n < X <0,75n) = 5[(1)( ) (01 ,n)q)( y 00T ,n)]

V2n (1/2) (1/2) V2n (1/2) (1/2)
~ gV
20
T phuong trinh @ (\é—TO”) = 0,9, tra bang tich phan Laplace ta c6
V2
2—0” — 1,282 < n = 328, 7048.

Bai 4.37. Gieo 10000 hat dau tuong v6i xac suat ndy mam cta mdi hat 1a 0,5.
Tinh gan ding xac suat dé so hat ndy mam trong khoang 1000 dén 2000.
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Gias
Goi k 1a s6 hat ndy mam, theo gia thiét ta c6 n = 10000;p = 0,5. Khi d6

—_ 104 104
P1000 < k < 2000) = -4 (20010205} 4 (1000-1070.5
2 10%.0,5.0,5 10%.0,5.0,5

_ %{@ (—60) — & (—80)}

Theo tinh chat déi xiing ctia ham ®(z), ta co:

B(60) = 1 — B(80)
nén tra bang Laplace, ta c¢6 ®(60) = ®(80) ~ 1.
dan t6i P(1000 < k < 2000) ~ 0.

Bai 4.38. Gieo 5000 hat giéng véi xac suat dé mdi hat bi lép 1a . Tinh gan ding
xac suat dé trong 5000 hat c6 ding 6 hat 1ép.

Giai
Theo dinh 1y xap xi Poisson, vdi p kha bé va n kha 16n, ta c6 cong thitc xap xi

Ak —A

e
X k=0,1,2,....

V6i gid thiét k = 6;n = 5000: p = 0,001 ta c6

A =np = 5000.0,001 =5
560

6!

Vay xac suat can tim la p ~

Bai 4.39. Nguoi ta 1ay ngau nhién 400 hat lta tit mot kho laa rat 16n, c6 ti lé hat
1ép 1a 0,2 dé kiém tra. Tinh xac suat dé trong dé cé tit 80 dén 100 hat 1ép.

Gide

Goi X la bién ngau nhién chi s6 hat 1ép trong mau thi X ~ B(n;p) v6i n = 400
va p =0,2.

Vin > 30,np =80 > 5 van(l —p) =320 > 5 nén ching ta c6 thé ap dung cach
tinh xap xi bang phan phdi chuan N(80,64).
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Xac suat dé cé tit 80 dén 100 hat 1ép:
100 — 80 80 — 80
P(S0< X <100) ~ @ oo | — @ [ et
(80< X < 100) 0 <\/78O.0,8> 0 <\/780.0,8>
— By (2,5) — By (0) = 0,4938
Bai 4.40. Gia st xdc suat dé may M san xuat ra mot phé pham 1a 1/250. Khi
xuat xudng, ngudi ta xép cac san pham doé vao timg kien gom 500 san pham. Tinh
ti 1e cac kien hang chita khong qua mot phé pham.
Giai

Goi X 1a BNN chi s6 phé pham trong mot kién hang thi X ~ B(n,p) véi n = 500

1 .
vap = 250" Khi d6, xac suat phai tinh la

249 °% 1 249\ %
P(X<1)= (=22 00— | (= — 0. 40546.
(X=1) (250) +500 (250) (250) 0,40546

Vi n = 500 kha 16n vi np = 2 < 5 nén chung ta c6 thé tinh xap xi xac suat trén
bang phan phdi Poisson(2):

20,2

P(X=0+P(X=1= ¢ T Fe” = 0,406006.

Bai 4.41. Mot 16 hang c¢6 5000 san pham, trong d6 c6 250 phé pham. Lay ngau
nhién 10 sin pham tit 16 hang nay. Tinh xac suat dé trong 10 san pham lay ra co6
2 phé pham.

Giai
Goi X la s6 phé pham lay ra. Khi d6 X ~ H (5000, 250, 10).

250

Vin = 10 rat nhd so véi N = 5000 nén ta c6 thé xem X ~ B(n,p) véi p = 5000

0, 05.

Vay
P (X =2) = C%.(0,05)%.(0,95)° ~ 0,074635.

Bai 4.42. Cho biét xac suat trang dich trong mdi lan ban ctia mot xa tha 1a 0,99.
Xa thit ban 500 phét, tinh xac suat dé cé it nhat 2 phéat ban truot.

Gidi
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Goi X la s6 lan xa thu ban trugt. Ta can tinh P(X > 2). Theo gia thiét thi
X ~ B(500;0,01).

Vi p = 0,01 rat nhé so v6i n = 500 va np = 500.0,01 = 5 nén ta c6 thé xap xi
X ~ P(5). Khi d6 ta c6

P(X>2) = 1-P(X<?2)

50 51
_ __—5Y 59
= l-e o ¢ T
~ 0,95957

Bai 4.43. Theo théng ké ctia mot cong ty san xuat xe may thi c6 60% khéach mua
san pham ctia ho 14 phuy nit. Chon ngau nhién 200 ngudi mua xe clia cong ty nay.
Tinh xéac suat dé trong 200 ngusi nay cé it nhat 140 phu nit.

Giai

Goi X 1a s6 phu ntt trong 200 ngudi duge chon. Khi d6 X ~ B(200;0,6), ta can
tinh P(140 < X < 200).

Vi p = 0,6 kha nho so véi n = 200 va np = 200.0,6 = 120 > 5 nén ta c6 thé xap
xi X ~ N(u,0?) v6i u = np = 120 v& 02 = npq = 200.0,6.0, 4 = 48.

Ta co

200 — 140 —
P (140 < X < 200) =~ q>0<00 “)—cbo< U “)

o o

. (200—120) o (140—120)
R NT "\ VI8

= (11,55) — Py (2,89) = 0, 0019.

Bai 4.44. Tu mot 16 hang c¢6 1000 san pham, trong dé c6 10 phé pham. Chon
ngau nhién 20 san pham dé kiém tra. Tinh x4c suat dé c6 it nhat 2 phé pham.

Giai
Goi X 1a 56 phé phdm chon dwge. Khi d6 X ~ H(1000, 10, 20).
Do n = 20 kha nhé so v6i N = 1000 nén ta c6 the xap xi X ~ B(n,p) trong d6
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n=20,p= o =0,01.

X4c suat dé c6 it nhat 2 phé pham
P(X>2) = 1-P(X<2)

= 1-P(X=0)—P(X=1)
= 1—C9%.(0,01)".(0,99)* — CL,.(0,01)".(0,99)"
0,0169.

Q

Bai 4.45. Mbi chuyén xe chd duge 1000 chai bia. Xac sudt dé mot chai bia bi vé
khi van chuyén la 0,001. Tim xac suat khi van chuyén co:

a) 2 chai v, s6 chai v khong it hon 2.
b) S6 chai v& trung binh khi van chuyén.
Gidi
a)Goi X 1a s6 chai v& khi van chuyén 1000 chai. Khi d6 X ~ B(1000;0,001).

Vi n kha 16n, p kha bé va np = 1 nén ta c6 thé xem X ~ P(\),A = 1. Ta c6

)~ et EE = 0, 1839,

|
)=1-P(X<1)=1-P(X=0)—P(X =1)~0,2642.

b) S6 chai v trung binh: F(X) = 1.

Bai 4.46. Mot nha may c6 3 phan xudng cing san xuat ra mot loai san pham. Ti
lé san pham loai B ciia cac phan xudng tuong ting la: 10%, 20%, 30%. Tt mot 16
hang c¢6 10000 san pham gom 3000 san pham ctia phan xuéng 1; 4000 san pham
cia phan xudng 2 va 3000 san pham ciia phan xudng 3. Ngudi ta chon ngdu nhién
ra 100 san pham dé kiém tra. Néu thay c6 khong qué 24 san pham loai B trong
100 san pham kiém tra thi mua 16 hang d6. Tinh xac suat 16 hang duge mua.

Gidi

S6 san pham loai B ctia cac phan xudng tuong tng 1a 300; 800; 900. Goi X la s6
san pham loai B trong 100 san pham kiém tra, khi d6 ta c6 X ~ H(10000; M; 100)
v6i M = 300 + 800 + 900 = 2000.

Vi N = 10000 rat 16n so véi n = 100.
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2000

Suy ra X ~ B(100;p) véip = 10000

= 0,2, np = 20, \/npq = 4.
Xac suat 16 hang duge mua:

P(X<24) = P(0<X < 25)

25— 20— 0,5 0—20—0,5
- () e ()

= 0,89065.

Bai 4.47. Xac suat dé mot may san xuat ra mot phé pham 1a 0,1%. Cho may san
xuat 1000 san pham. Tinh xéac suét c6 dang 2 phé pham.

Gidi
Goi X 1a s6 phé pham c6 khi san xuat 1000 san pham. Khi d6 X ~ B(1000;0,001).

Vin = 1000 kha l6n va p = 0,001 kh& bé nén ta c6 thé xem X ~ P(np) véinp = 1.
Ta co

(-1)°
P(X=2~e! o~ = 01839,

Bai 4.48. Mot nhan vién thué chon ngiu nhién mot s6 to khai tit nhém nhiing
to khai thué dic thit dé kiém tra. Kinh nghiém cho thay ty 1é to khai khong thich
hap 1 30%.

a) Néu chon 6 to khai tit nhém 100 to khai thué diic thu ma c6 hon 1 t0 khai
khong thich hop thi nhém sé bi kiém tra toan bo. Tinh xac suat nhém bi
kiém tra toan bo.

b) S6 to khai téi thiéu khong thich hgp 14 bao nhiéu khi kiém tra 18 trong nhom
400 to khai thué dac thit dé xac suat nhom nay bi kiém tra lai toan bo la
0.31.

Giai
a) Goi X la 86 t0 khai khong thich hop trong 6 t dugc kiém tra. Khi d6, X ~
H(100; M;6) v6i M = p.N = 0,3.100 = 30.
XAac suat nhom bi kiém tra toan bo:

6 1 5
Cro  C5-Cxy

P(X>1)=1-P(X=0—P(X=1)=1-
C’1600 C’1600

~ 0, 5854.



b) Goi Y 1a 56 td khai khong thich hgp khi kiem tra 18 to. Khi d6 Y ~ H(400; M; 18)
voi M = 0,3.400 = 120.

Goi a 1a s6 td khai khong thich hop t6i thiéu thi P(a <Y < 18) =0, 31.
Vi N =400 kha 16n so v6i n = 18 (n < 0,05.N), suy ra Y ~ B(18;0, 3).

Phan phéi nhi thic nay lai duge xap xi bsi phan phdi chuan N(np;npq) véi
np = 5,4 va npqg = 3,78. Ta co

Pa<Y <18) = P(a<Y <19)

o (19-54-05) . (a=54-05
0 378 0 V3,78
- 0,5—@0<a_5’9>:0,31

Q

1,9442
Suy ra
a—>5,9
) ’ =0.19=90 4
0(194@) 0,19 = @ (0,49)
a—>5,9
Y 4
< 10442 0,49
& a=6,85

Vay a toi thicu la 7.

4.8 Bai tap dé nghi
Bai 4.49. Gia st dai lugng ngau nhién X c6 ham mat do phan phdi

a, néu —a<xz<b
Fx () = )
0, néu z<—-b, x>0

Hay tim ham dic trung px (1).

DS: Smbt; b>0.
bt

Bai 4.50. Gid st X ~ P ()\), A > 0, tuc



a) Tim ham dac trung ¢x (¢), tit do suy ra E(X) va D(X).
b) Chiing minh ring néu X; ~ P (\;), A > 0 Vi = 1,n va cac X; 1a doc lap,
thi
(X1 +Xo4+ ..+ X)) ~PAM+ X+ ..+ \y).

bS:

Bai 4.51.
a) Cho X ~ H (1000, 600,5). Tinh P(X > 1).
b) Cho X ~ B(250;0,008). Tinh P(X > 2).
¢) Cho X ~ H (10000, 4000,200). Tinh P(X < 100).

Bai 4.52. Gieo mot con xtc xac 10000 lan. Uéc lugng xac suat do lech gitta tan
suat xuat hien mat 6 so vdi xac suat xuat hién mat 6 nhé hon 0,01.

Bai 4.53. Trong mot hop ¢6 100 bi trang va 100 bi den. Rit c¢6 hoan lai 50 vién.
Uéc lugng trén xac suat dé sb bi trang trong cac bi rat ra théa man bat dang thic

kép 15 < m < 35.
p(lm 1.7
50 2 ! 8

Bai 4.54. V6i xac suat nao dé véi 100 lan tung dong tién mat sap xuat hién tit 40
dén 60 lan?

bS:

DS: 0,954.

Bai 4.55. Trong mot hop 6 80 bi trang va 20 bi den. Héi phai rat (c6 hoan lai)
bao nhiéu bi tit hop, dé v6i xac suat 0,95 c6 thé tin tuéng rang tan s6 xuat hién bi
trang sé lech so vé6i xac suat nhé hon 0,17

DS: 61.

Bai 4.56. Xac suat mot lo thude bi v& khi van chuyén tit noi san xuat dén noi tieu
thu 1a 0.01.

a) Dung dinh ly xap xi Poisson tinh xac suat c6 dung 5 lo thudc bi v khi van
chuyén 300 lo thudc.

b) Phai van chuyén bao nhiéu lo thube ciing loai dé x4c suat c6 it nhat mot lo
thude bi vé khong bé hon 0.999.
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Bai 4.57. Gieo 90 lan con xtic xic can dbéi dong chat. Goi X 1a s6 diem sau 30 lan
gieo con xtc xic

a) Tinh E(X) va D(X).
b) Tinh xac suat P(X > 360)

Bai 4.58. Trong kho c6 100 thiing san pham, trong méi thiing c6 90 chinh pham
va 10 phé pham. M&i thiing hang iy ra (c6 hoan lai) kiém tra 5 san pham. Tinh
xac suat dé tong s6 phé pham thuoc khoang (40, 55).

Bai 4.59. Gieo 3200 lan mot dong tién c6 xac suat xuat hien mat sap 1a 0.519.
Goi X 1a s6 lan sap xuat hien sau 3200 lan gieo.

a) Tinh s6 1an sap c6 kha nang suat hien nhat va xac suat tuong tng.

b) Tinh xac suat P(1600 + 5v/2 < X < 1600 + 10+/2).
Bai 4.60. Gieo ngau nhién mot con xtc xac can doéi va dong chat 2010 lan.

a) Goi X la s6 mat "luc" xuat hién. Tinh x4c suat P(X = 335).

b) Tinh xac suat P(X € (335, 360)).

¢) Goi Y la tong s6 diém sau 2010 lan gieo. Hay tinh E(2Y +5) va D(4Y —9).
Bai 4.61.Gieo ngau nhién mot dong xu can doéi va dong chat 2012 lan.

a) Goi X 1a s6 mat "sap" xuat hien. Tinh xac suat P(X = 1006).

b) Tinh xac suat P(X € (1006, 1060)).

¢) Goi Y la tong s6 diém sau 2012 lan gieo dong xu. Hay tinh E(2Y + 1) va
D(2Y —3).

Bai 4.62. Gieo ngau nhién mot khoi tit dien déu can déi va dong chat 2012 lan.
Gan s6 diem 1, 2, 3 va 4 cho su xuat hien cac mat thit 1, 2, 3, va 4. Goi X 1a tong
s6 diém sau 2012 lan gieo.

a) Tinh E(X) va D(X).
b) Tinh P(X > 503)

Bai 4.63. Mot khach san nhan dat cho ctia 325 khach hang cho 300 phong vao
ngay 30 thang 4 vi theo kinh nghiém ctia nhiing ndm trudc cho thay ty lé khach
dat cho nhung khong dén 1a 10%. Tinh xéc suat:

a) C6 300 khach dén vao ngay 30 thang 4 dé nhan phong.
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b) Tat ca cac khach dén vao ngay 30 thang 4 déu nhan dugc phong.
DS: 0,0281: 93, 06%.

Bai 4.64. Trong mot 16 hang c¢6 800 san pham loai I va 200 san pham loai II. Lay
ngau nhieén dong thoi 3 san pham tir 16 hang nay. Goi X la s6 san pham loai I lay
dugec.

a) Tim quy luat phan phoi xac suat cia X.

b) Tinh E(X) va D(X).

c¢) Tinh xac suat dé lay dugc it nhat 1 san pham loai 1.
DS: X ~ H(1000,800,3): 2, 4: 0, 47904: 0, 9921.

Bai 4.65. Mot kien hang c¢6 1000 san pham, trong dé c¢6 200 san pham loai II.
Mot ngusi lay ngau nhién tit kien hang ra 10 san pham dé kiém tra. Tinh x4c suat
dé trong 10 san pham lay ra

a) C6 6 san pham loai II.

b) Khong qua 3 san pham loai II.

c¢) Nhiéu hon 2 san pham loai II.
PS: 0,0055; 0,8791: 0,3222.

Bai 4.66. Ban 400 phat dan vao muc tieu mot cach doc lap. Xac suat tring dich
& mdi lan ban 14 nhu nhau v& bing 0,85. Tinh xac suat dé c6 tir 315 dén 335 lan
ban tring dich.

DS: 0,2418.

Bai 4.67. Mot nha may san xuat 100000 san pham, trong dé c¢6 30000 san pham
loai II con lai 1a san pham loai I. KCS dén kiém tra va lan lugt lay nglu nhién ra
500 san pham dé thit (theo phuong thiic hoan lai).

a) Tinh trung binh s6 sén pham loai IT ma KCS phét hién ra.

b) Tinh xac suat dé sé san pham loai II ma KCS phét hién ra tit 145 dén 155
san pham.

c¢) Tinh xac suat dé s6 san pham loai II ma KCS phat hién ra it hon 151 san
pham.
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DS: 150; 0,3758; 0,5398.

Bai 4.68. Mot xe tai van chuyen 1000 chai rugu vao kho. Xéc suat dé méi chai bi
v8 trong khi van chuyén 1a 0,0035. Tinh xéc suat dé sau khi van chuyén, c¢6 6 chai
rugu bi v3; ¢6 tir 2 dén 8 chai rugu bi va. (gid st rang sy kieén cac chai rugu bi v
la doc 1ap nhau, do chat lugng ctia mdi chai).

Bai 4.69. Trong lugng ctia mot loai san pham la mot bién ngdu nhién c6 trung
binh 50g, do léch tiu chuan 10g. Cac san pham dudc déng thanh hop, méi hop
100 san pham. Hop c6 trong luong trén 4,85kg la dat tiéu chuan. Tinh ti 1& hop
dat tieu chuan.

DS: 93, 32%.

Bai 4.70. Véi xac suat nao dé véi 100 lan tung dong tién mat sap xuat hién tit 40
dén 60 lan?

Bai 4.71. Trong mot hop ¢6 80 bi trang va 20 bi den. Hoi phai rit (c6 hoan lai )
bao nhiéu bi tit hop, dé v6i xéac suat 0,95 c6 thé tin tuéng rang tan s6 xuat hién bi
trang sé lech so v6i xac suat nhé hon 0,17

Bai 4.72. Chting minh ring, néu f(¢) 1a ham dic trung, thi |f(¢)]* cling 14 ham
déc trung.

Bai 4.73. C6 hai hop cling chita mot s6 lugng bi nhu nhau 13 10 vién duge danh
sO tir 1 t6i 10. Tién hanh 100 phép thi, trong d6 mdi phép thit 1a rat tit moi hop

1 bi (c6 hoan lai). Goi S 1a tong cac s6 viét trén cac vién bi rit ra tit hai hop. Udc
100

lugng trén xac suat dé tong > x; rai vao khoang (800, 1400).
i=1

Bai 4.74. Gieo mot con xtc xac 10000 lan. Uéc lugng xac suat do lech gitta tan
suat xuat hien mat 6 so vdi xac suat xuat hién mat 6 nhé hon 0,01.

Bai 4.75. Trong mot hop c¢6 100 bi trang va 100 bi den. Rut c6 hoan lai 50 vien.
Uéc lugng trén xac suat dé sb bi trang trong cac bi rit ra théa man bat déng thic
kép 15 < m < 35.
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PHAN II. THONG KE TOAN HOC

Toéng quan ve théng ké toan hoc

1. Théng ké la gi?

e Théng ké 1a hé thong cac phuong phap dung dé thu thap, xit 1y va phan
tich cac con sb clia nhitng hién tugng sé 16n dé tim hiéu ban chat va
tinh quy luat von c6 clia ching trong diéu kién thoi gian va khong gian
cu thé.

e Thoéng ké 1a mot nganh khoa hoc 16n, mang tinh lien nganh va c¢6 pham
vi ting dung rat rong 16n. Thong ké 1a mot khoa hoc, mot cong nghe
cung cap cho ta nhitng cong cu hitu ich dé thu thap di lieu, hiéu dit
lieu, tao dit lieu, xtt 1y dit liéu nham rat ra tit dit lieu nhitng thong tin
tri thitc hitu ich.

e Théng ké nam gitta tritu tugng va cu thé, giita Iy thuyét va tng dung.
N6 mang huong vi toan hoc nhung khong don gian 1la mot nganh cua
toan hoc. Cac bai toan cot 16i clia né pha tron véi cac bai toan clia
nhiéu linh vuc nhim di sau tim hiéu ban chat cta tri tué va tu duy.

2. Céng viéc ciia mot nha théng ké

e Thu thap va xit 1y s6 lieu.

Diéu tra chon mau.

Nghién citu moéi quan hé gitta céc hién tuong.

e Du doan.

Nghién citu cac hién tuong trong diéu kién khong chic chan.

e Ra quyét dinh trong diéu kién khong chic chan.
3. Cac loai théng ké

e Thong ké mo ta: bao gom cac phuong phap thu thap sb lieu, mo ta va

trinh bay s6 lieu, tinh toan cac tham sb6 dic trung nhu: trung binh,
phuong sai, do lech chuan, mode, trung vi,...

e Théng ké suy dién: bao gdm céac phuong phap nhu wéc lugng, kiém dinh,

phan tich mdi quan hé, dy doan,... trén co s cac thong tin thu thap ti
mau.
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4. Cac trudng phai théng ké

+ Thoéng ké c6 hai yéu td chinh: dit lieu X va quy luat 6 sinh ra dit lieu
X . Chat két dinh gitta dit lieu X va quy luat 0 sé dugc biéu dién bing
mot mo hinh toan hoc, mo ta co ché sinh dit lieu X néu ta da biét quy
luat 6 .

+ Tuy nhién, ké ca khi biét chinh xac quy luat @ ta c6 thé van khong thé
c6 duge X mot cach chic chan, do sy can thiép ciia nhan t6 ngau nhién
tit nhiéu khia canh. Nghia 1a dit lieu X 1a mot bién ngau nhién va dit
lieu ma ta quan sat duge chi 1a mot thé hien c¢6 thé ctia X. Thanh thi
ta phai diing ngon ngit xac suat trong viéc bieu dién mo hinh toan hoc
nay. Mo hinh toan hoc mo ta co ché sinh dit lieu X tit quy luat 6 phai
14 mot mo hinh xac suat. Dya trén mo hinh nay nha théng ké can ci
trén dit lieu X quan sat dude sé co6 gang dua ra mot phan doan, mot
uée lugng veé quy luat X . Vi thé thong ké luon di song hanh cung ly
thuyét xac suat, linh vic toan hoc nghién cttu cac mo hinh toan hoc ve
si ngau nhién va cac phuong phap tinh toan cai ngau nhién. Ngon ngit
xac suat dong vai tro nén tang trong cac suy luan thong ke.

+ Trong khoa hoc thong ké c6 hai truong phai song hanh, canh tranh véi
nhau. D6 14 trudng phai tan suat (frequentist school) va trudng phai
Bayes (Bayesian school). Sy bat dong cin ban nhat gitta hai trudng phai
nhu sau. V6i truong phai tan suat, quy luat  nam trong tap hop © |,
ma ta co thé chua biét gia tri chinh x4c clia n6, nhung dit khoat rang
0 1a xac dinh, khong phai 1a bién ngau nhién. Véi truong phai Bayes,
quy luat 6 13 mot bién ngau nhien 1ay gia tri trong tap hop © nao day.
D6i véi truong phai tan suat, ngudi ta can tim mot uéc lugng, mot suy
doan t6t nhat vé 0 trén co sé nhitng dit licu quan sat dude. Con doi vé6i
truong phai Bayes, vi 6 14 mot bién ngau nhién, cau héi xac dinh gia tri
clia 0 1a vo nghia; thay vao d6, can phai tim dudc phan b clia 6 trén
co G dit lieu quan sat duge. Hai cach tiép can nay c6 s khac biét 16n
mang tinh triét 1y khoa hoc sau sic.

+ Phan 16n cac phuong phap thong ké dang duge st dung ngay nay dudc
phat trién tit trudng phai tan suat. trudng phai tan sudt vé co ban
hién dang "thing thé" véi nhitng tén tudi 16n nhu Ronald Fisher, Karl
Pearson, Jerzy Neyman, Abraham Wald,... Trong nhiing tén tudi d6 phai
ké dén Karl Pearson, tac gia ctia phuong phap "théng ké chi-square".
Thoéng ké chi-square dugc thita nhan 13 mot trong s6 20 phat minh quan
trong nhat ctia thé ki 20. Tuy nhién nhitng nam gan day truong phai
Bayes dang trén da chinh phuc nhiéu nguoi, s6 ngudi theo truong phai
Bayes c6 xu huéng ngay cang tang.
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5. Cac loai thang do trong théng ké

e Stanley Stevens (1946) da dé xuat 4 thang do co ban: dinh danh, thi
bac, khoang va ty 1é. Thang do dinh danh va thi bac goi chung 1a thang
do dinh tinh; thang do khoang va ty 1é goi chung la thang do dinh lugng.

e Viéc st dung thang do thuong phu thudoc vao phuong phap hoac cong
cu do hon 14 thuoc tinh.

e Theo tht ty, thang do sau c6 chat luong do luong cao hon thang do
trude, dong thoi xay dung thang do phiic tap hon. Viéc lya chon loai
thang do tuy thudc vao diac diém ctia hién tuong va muc dich nghién
ciu.

6. Dit liéu trong théng ké

o Céc loai dit lieu: so cap va thit cap; dinh tinh va dinh lugng.

e Cac phuong phap thu thap dit lieu: thic nghiém, quan sat, phéong van,
t nguon co6 san.
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7. Mot sb ki hiéu dung trong tinh toan théng ké

Ki hiéu | Tén goi, ¥ nghia
1 trung binh tong thé
T trung binh mau
o2 phuong sai tong thé
52 phuong sai mau (méy fx-570ES 1a phiém (zon)?)
s phuong sai mau hiéu chinh (may fx-570ES 1a phiém (xon — 1)?)
P ti I tong thé (ti 1é can xac dinh)
Do ti 1é ban dau c6 dude do cac thong tin trude do
f t1 1&¢ mau (néu khong c6 mau tham do thi lay f = 0.5)
n kich thuéc mau
na s6 phan ti ¢6 tinh chat A trong mot mau cu theé.
v do tin cay (v = 95%): xac suat dé tham sb roi vao khodng udc lugng
o miic ¥ nghia ((a = 5%): xac suat clia viec méc sai lam loai mot
5 do chinh x4c (sai s0)
2e bé rong khoang udc luong
H, gia thiét vé sy on dinh (khong c6 sy khac biét c6 ¥ nghia vé mat tk)
Hy | ddi thiét
W, mién bac bé ( 14 tap hop céc gia tri tren dudng thing thuc)
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Chuong 5

Li thuyét mau

5.1 Tong thé va mau

Tong thé 1a toan bo cac ddi tuong can dude nghién ciu.
Tap hop céc phan t dugc lay ra tit tong thé dé nghién ctu goi 1a mau.

S6 phan tit cia mau goi 1 ¢ mau.

5.2 Phuong phap chon mau

Chon mau ngau nhién: don gian, hé thong, ci khoi, phan tang, nhiéu giai
doan,...

Chon mau phi ngau nhién: thuan tién, phan doan, dinh ngach,...

5.3 Khai niém mau ngau nhién va mau cu thé

Gia st mau c6 kich thuée n duge chon theo phuong phap ngau nhién tit tong
thé c6 bién quan sat X. Mbi lan chon mot phan ti clia mau chinh & thuc
hién mot phép thi doc 1ap rat ngdu nhién mot gia tri cua X tiu tap gia tri
ctia n6. Khi d6 thanh phan thit ¢ trong mau la bién ngau nhién X; c6 cling
luat phan phéi ctia X.

Mau ngau nhién kich thude n 1a tap hop ctia n bién ngau nhién doc lap
X1, Xo, ..., X,, duoc lap tit bién ngau nhién X va cuing luat phan phoi véi X.
Ky hieu W = (X1, X, ..., X;,) . Nhu vay mau ngau nhién kich thuéc n la
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mot vecto ngau nhién n chicu. Gia st mot gia tri clia né 1a Xy = z1, Xy =
T2, ..., X = Tp. Ta goi (71, T9, ..., 7,) 12 mot mau cu thé kich thude n.

5.4 Ham phan phdi thuc nghiém

Gia st (X1; Xo;...; X;,) 1a mot mau ngau nhién duge xay dung tit dai luong
ngau nhién X v6i ham phan phdi xac suat Fy(z).
1. Dinh nghia: Ham phan phdi thiyc nghiém ngau nhién tuong ting v6i mau
(X1; Xo;..;X,,) , ki hieu la F,(z) , xac dinh béi cong thiic sau
néu  x < min(Xy, Xo, ..., X)),

F.(x) =

néu co6 k phan tit trong mau < =,

= 33 O

néu x> mazr(Xy, X, ..., Xp).

Xuat phat tit cac mau khac nhau ta nhan dugc cdc ham phan phdi thuc
nghiém khac nhau. Do thi ctia ching déu la cac ham bac thang. Cac dudng
bac thang khac nhau déu c6 chung mot tinh chat 1a: khi ¢d mau ting vo han
thi cac ham phan phdi thiyc nghiém tiém can dén ham phan phdi Iy thuyét.
Diéu nay thé hien qua dinh 1y sau

2. Dinh ly Glivenko: Néu (X1, X5, ..., X;,) 1a mot mau ngau nhién tit mot ho
c6 ham phan phdi Fx(z) , thi ham phan phdi thyc nghiém F,(z) tuong tng
v6i mau (X7; Xo;...; X;,) théa méan hé thic

P(lim sup |Fn(9:)—FX(sc)]:O>:1

N—=0 _so<r<+00

5.5 Tham sb dic trung ciia mau

1. Tham s6 dac trung ciia mau ngau nhién

. = 1z
a. Trung binh mauw: X = — > X;
n =1
. A 12
b. Phuong sai mau: S? = = Y (X; — X)2
n =1
~ 1 n —
c. Phuong sai mau hiéu chinh: S? = 1 (XZ- — X)2
n—1=1i=1

d. Do léch chuan mau hiéu chinh: S = v/S2.
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Chii 4 Gia tri ctia X 1a bién ngdu nhién, khac véi gia tri ctia trung binh s6

hoc 13 mot hing s6. Cach xéac dinh trung binh s6 hoc la theo quan diém dong
kha nang, con cach xéac dinh cia ky vong la theo xac suét, tong quat hon
trung binh s6 hoc.

. Tham s6 dic trung clia mau cu the
Mau cu thé W, = (21,79, ...,1,), ©1 < T3 < ... < T VA Ny +No+ ... +nj = n.

x Bang phan phdi tan s6 thic nghiem

Ti | X1 | X2 | X3 | «-... T

n;{ny|ng | Ngj..... N

% Bang phan phdi tan suat thuc nghiem

Ti | 1| T | T3 | ..... T

filfil ol f3| I

Trong d6 f; = i
n

- 1k
a. Trung binh mau: 7 = — > n;x;
ni=1
- 1[E
b. Phuong sai mau: % = — lZ n;x? — n(T) }
n =1
. = PN 2 2 1 i 2 —\2 2
c. Phuong sai mau hiéu chinh: s* = ] > nix; —n(x)”| hay s* =
n— 1=1
N
5

d. Do léch chuan mau hiéu chinh: s = v/s2.
~ 12 0
e. Tile mau: f=—-> x;, z; = hayf:n—A.
n,—1 1 n

. oz z S
f. Sai sO0 chuan: se = —.

NG

g. Mode: Mode ctia chuoi dit lieu 1 gia tri ctia dit lieu c6 nhiéu phan ti
nhan dugc gia tri d6 nhat.
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h. Midian: Midian hay con goi 13 trung vi, 13 gia tri ndm gitta cac gia tri
ctia chudi dit lieu. Nghia 1a ¢6 50% dit liéu nam phia trén va 50% dit
lieu nam phia dudi trung vi. Néu mot chudi dit lieu c¢6 n gia tri duge
sap xép tit nhé dén 16n, hoac tit 16n dén {1h6 (gi& tri gibng nhau dugc

n -+

xép lién nhau) thi trung vi 1a s6 thi

5.6 Kiém tra va trinh bay d lieu mau

1. Kiém tra di lieu
Khi da thu dugce s6 licu, khong phai ching ta lay tat ca ching di xi Iy ma
trude tien ta phai kiém tra so lieu nay dé loai bo cac gia tri bat thuong. Khi
loai bé dudc gia tri bat thuong thi tap mau chon ra sé dai dién cho tong thé
tot hon.

2. Dung biéu bang trong trinh bay s6 lidu
Biéu bang théng ke 1a su sdp xép c6 he théng sb lieu vé cac chi tieu théng ke
trén cac hang va cot.

3. Dung do thi
Thong thudng cac do thi sau dude sit dung pho bién: biéu do tron, biéu do
duong, bieu do cot, do thi phan tan,...

Mot so6 vi du

Vi du 5.1 Gid sit ta c6 4 tham s6 dac trung diém trung binh ( thang diém 4 ) ctia
sinh vien nam va nit tai mot truong dai hoc dude cho bdi bang s6 lieu sau:

Tham s6 théng ké | Diém trung binh ctia nam | Diém trung binh ciia nit
Trung binh 2.49 2.9
D6 lech chuan 0.52 0.42
Gia tri 16n nhat 0.83 1.1
Gia tri nho nhat 3.74 3.91

T bang nay ta co thé rit ra dude cac nhan xét sau: Diém trung binh cta
nam (2.49) thap hon nit ( 2.90) tuong d6i nhidu. Diém trung binh 16n nhat
ctia nam 13 3.74 ciing thap hon nit 13 3.91. Diém trung binh thap nhat cia
nam 14 0.83 ciing thap hon nit 14 1.10.d6 léch chuan vé diém trung binh clia
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nam la 0.52, cao hon nit 14 0.42 cho chingta thay két qua hoc tap ciia nit on
dinh hon nam. Nhu vay tat cd tham s6 thong ké phan anh két qua hoc tap
clia nit tot hon ciia nam.

Vi du 5.2 Cho bang phan phdi thiic nghiem

i |-211]2]3/4]5

ni| 2 (11212121

Tinh trung binh, phuong sai, do léch tiéu chuan ctia mau.

Vi du 5.3 Luong xang hao phi ctia mot 6 to di tit A dén B sau 30 lan chay, két
qua cho trong bang:

Luong xang hao phi (1it) | 9,6 - 9,8 | 9,8 - 10 | 10 - 10,2 | 10,2 - 10,4 | 10,4 - 10,6

S6 lan tuong ting 3 5 10 8 4

Tinh 7, s°.

5.7 Bai tap c6 huéng dan

Bai 5.1 Chiéu cao (cm) ctia mot loai cay cong nghiep 13 BNN tuan theo luat phan
phéi chuan vé6i trung binh 1a 75 va do léch chuan 1a 10. Ngudi ta do ngiu nhién
25 cay loai trén, tinh xac suat dé chiéu cao trung binh ctia 25 cay d6 ndam trong
khodng tit 71lcm dén 79cm.

Gidi
Cho mot mau ngau nhien (Xp, Xs, ..., X,,) kich thudc n duge lap tir bién ngau
nhién mang dic trung clia tong thé X. Néu X ~ AN (u,0?) thi trung binh mau

0.2

— 1< .
X = _ZXi ~ N (1, —) va do d6 ta ¢6 chuan hoa sau
n ‘= n

X —p
g

Vn ~N(0,1).

Stt dung két qua trén, goi X 1a bién ngau nhién cho thong tin chiéu cao ctia loai
cay cong nghiép néi trén. Theo gid thiét X ~ AN(75,10%) nén trung binh mau 25
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_ . — . X-75 X -7
cay X ~ N (75, 48) va dang chuan hoéa ctia X 1a 10 V25 = 5 ~ N(0,1).

XAac suat can tim 1a

71—75<7—75<79—75
2 2 2

P(M1<X<79) =P ( ) = ®y(2)—Py(—2) = 0.9544.

Bai 5.2 Gia st do tang theo phan tram luong hang nam cia mdi cong nhan vién
chiic trong cong ty Alpha tuan theo luat phan phdi chuan véi trung binh 12,2% va
do lech chuan 3,6%. Mot mau ngau nhién gom 9 phan ti dude chon tit tong thé
ay. Tim xéc suat dé trung binh mau nhoé hon 10%.
Giai

Goi X 1a bién ngau nhién cho thong tin do ting theo phan tram luong hang nam ctia
mdi cong nhan vién chiic trong cong ty Alpha. Theo gia thiét X ~ N (12,2;3,6%),
v6i mau ngau nhien c6 kich thude n = 9 ta c6 chuan hoa clia trung binh mau

X —12.2
3—6’\/5“-‘./\/’(0,1).

T d6 ta tinh xac suat

X-122, 10-122
3,6 3,6

P (X < 10) :P( .3> = ¢(—1,833).

Tra bang tich phan Laplace ®((1,833) = 0,4664 suy ra
1 1
D(—1,833) = 5 + Bo(—1,833) = 5 — Bo(1,833) = 0,0336.

Vay P(X < 10) = 0,0336.
Bai 5.3 Gia st X la trung binh ctia mot mau kich thuée n duge thanh lap tit tong
thé phan phdi chuan vé6i ky vong p va phuong sai 1a 100. Hay xac dinh n sao cho:

a) P(p—10<X < p+10) =0,9544,
b) P(p—2<X <p+2)=0,9544.

Giai

a. Véi kich thuéc mau 1a n ta chuan héa trung binh mau

10

R /m~ N(0,1). Tit

gia thiét ta co

X —
10

P(M—10<7<u+10):P<—\/ﬁ< ’“‘\/ﬁ<ﬂ) = Oo(v/n)—Po(—/n).
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Tra bang tich phan Laplace ta duge 2®((y/n) = 0,9544 tng véi n = 4.
b. Tuong tu cau a ta co

5 5 5>'

P(M—2<7<u+2):P<_\/ﬁ<yl_0“\/ﬁ<g) :@0(\/5)—@0(_\/5

Tra bang Laplace 2@0(4) = 0,9544 tng v6i g = 2 hay n = 100.

Bai 5.4 Thong ké luong duong cat trang dude ban ra mdi ngay tai mot clta hang
theo don vi kg cho trong bang sau

251275 22 |25/18 16| 20 | 215 16 |25
18 [17,5]21,5130( 18|25 |195| 20 | 18,5 |21

Hay tinh cac dic trung clia mau bao gom: trung binh mau, phuong sai mau, phuong
sai mau diéu chinh?

Giai
Véi mau trén ta c6 kich thuée mau la n = 20. Ta lan luct tinh cac dic trung clia
mau trén.
Gia tri trung binh mau dugc tinh nhu sau

a 1 425
——g i=—(25+27,54+22+---421) = — = 21, 25.
T ilx 20(5 7,9 ) 50 b}

Vay trung binh mau la 21,25kg.
Tinh gia tri phuong sai mau s?

1 n
2 = —E x?—fQ
n
i=1

1
= — (252 427.52 £ 9252 + ... 1+ 21%) — 21,252
o (257 427,57 4 25% 4 - 4 21%) — 21,

1
= 593185 — 21,252 = 14, 3625.

Vay gié tri phuong sai mau tinh dugc la s? = 14, 3625. T gia tri phuong sai mau,
tinh dugc gia tri phuong sai mau diéu chinh
~92 n 2 20

ST =1 Ta-1

14,3625 =~ 15, 118,

Bai 5.5 Lay 18 mau thép ctia mot nha may san xuat thép dé kiém tra chat lugng.
Két qua kiém tra veé sic chiu lic R (don vi kg/cm2) nhu sau:
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12,1 10,5 13,4 10,0 | 11,3 12,8 | 13,2 | 12,4 | 12,5

11,2126 12,5 | 11,7 | 12,8 | 11,6 | 14,1 | 13,2 | 13,7

Tinh trung binh mau, do lech chuan mau va do lech chuan mau cé diéu chinh?
Gial
Ta ¢6 khich thuée mau la n = 18. Gia tri trung binh mau duge tinh nhu sau

" 1 221.6
T = i=—(12,14+10,5+13,4+---+13,7) = == ~ 12, 311.
’ ;x Rk N o187 =3

Vay trung binh 7 = 12,311. Tinh gié tri do lech chuan mau

n
1
s? = —E :1:22—52
n-
1=1

: 221,6
- _(12,12+10,52+13,42+...+13,72)_( : )

18 18
2
1 221, 6
— 274848 — [ 222 ) ~1,130.
52748, 48 <18> ,130

Vay do lech chuan méu la s = /T, 13 ~ 1, 063.
Tinh phuong sai mau c6 dieu chinh

2 N9 n

18
= 1,063y/ ——— = 1,094.

n—1 n—1 18 —1

Vay do lech chuan mau cé diéu chinh 1a 1,094.

5.8 Bai tap de nghi

Bai 5.6 Mot mau ngdu nhien kich thuée n = 64 duge rat tit tong thé phan phdi
chuan véi ky vong 1a 50 va do lech chan la 4. Tinh xéc suat dé trung binh mau

nam trong khodng tit 48,5 dén 51,5.

Bai 5.7 Gia st S? 1a phuong sai clia mot méau kich thuée 6 duge rit ra tir tong

thé phan phéi chuan A (u;12). Tinh xac suat P(2,3 < 5% < 22,2).

Bai 5.8 Gia su do tang theo phan tram luong hang nam ciia mdi cong nhan vien
chiic trong cong ty Alpha tuan theo luat phan phéi chuan véi trung binh 12,2% va

do lech chuan 3,6%. Mot mau ngau nhién gom 9 phan ti duge chon tit tong thé
ay. Tim xac suat dé trung binh mau nhé hon 10%.
Bai 5.9 Tinh cac dac trung ciia mau dugce cho trong bang s6 lieu sau:
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SDDH (x;) |0|1]2|3|4]|5| Tong
S6 ngay (n;) |58 163 |2|1]|n=25

Bai 5.10 Dé nghién cttu vé tham nién cong tac (tinh tron nam) ctia nhan viéen &
mot cong ty 16n, ngusi ta khdo sat tham nién cia 100 nhan vién duge chon ngau
nhién trong cong ty. Két qua nhu sau:

Tham nién 5-7|8-10 | 11-13 | 14-16 | 17-19
S6 nhan vien | 8 21 36 25 10

Hay tinh gia tri trung binh mau va gia tri do lech chuan mau.
Bai 5.11 Dé nghién cttu nhu cau (kg/thang) ctia mot loai hang & mot khu vuc,
ngudi ta tién hanh khao sat 500 ho gia dinh. Két qua cho é bang dudi day:

Nhu Cau | 10-12 | 12-14 | 14-16 | 16-18 | 18-20 | 20-22 | 22-24 | 24-26 | 26-28
S6 ho 25 32 47 50 80 85 95 66 20

Tinh trung binh mau, phuong sai mau va phuong sai mau diéu chinh.

Bai 5.12 Dé nghién cttu chi¢u cao (CC) ctia thanh nién Iita tudi tit 18 dén 22 tudi
¢ thanh ph6 HCM, ngudi ta do trén mot mau gom mot s6 thanh nién (STN) dugc
chon ngau nhién ¢ thanh phé6 HCM. Két qua nhu sau (don vi cm):

CC | [154,158) | [158,162) | [162,166) | [166,170) | [170,174) | [174,178) | [178,182)

STN 10 16 29 37 15 10 4

Tinh gia tri trung binh mau va gia tri do lech chuan mau.
Bai 5.13 Khdo sat vé niang suat (ta/ha) clia mot loai cay trong, nguoi ta thu duge
két qua nhu sau:

Nang suat (ta/ha) | 40 | 45 | 50 | 55 | 60 | 65
S6 diém thuhoach | 2 | 5 | 4|6 | 7| 4

Tinh trung binh mAau, phuong sai mau, phuong sai hiéu chinh va do lech chuan
mau.

Bai 5.14 Khéo sat lugng nudce tieu thu X (m3/thang) ciia mot s6 ho gia dinh &
thanh phd A, ngudi ta c6 két qua sau:

Lugng nude | 2-4 | 4-6 | 6-8 | 8-10 | 10-12 | 12-15
S6 ho 5 7119 | 22 6 11
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Tinh trung binh mau, phuong sai mau, phuong sai hiéu chinh va do léch chuan
mau.

Bai 5.15 Quan sat thoi gian (phiit) can thiét dé san xuat mot chi tiét may, ngusi
ta thu dudc cac s6 lieu 6 bang sau:

Thai gian | 20 | 25 | 30 | 35 | 40 | 45 | 50
S6 chitiét |12 (17| 8 |15 |14 [11] 9

Tinh trung binh mau, phuong sai mau hiéu chinh.
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Chuong 6

Li thuyét uéc luong tham sé6

6.1 Gidi thiéu tong quan

Gia st dac trung ciia tong thé can nghién citu duge biéu dién bsi mot bién
ngau nhién X, xac dinh trén khong gian mau Q . C6 thé néi gon 1a "téng thé
X". Téng thé X c6 cac gia tri can biét nhu k¥ vong, phuong sai,... dude goi
I cic tham s6 clia tong thé (goi tat 1a tham s6). Vi chiing ta khong nghién
ctu trén toan bo tong thé, nén cac tham sé nay chua duge biét mot cach
chinh xac, ma chi duge wéc tinh nhd cac quan sat trén mau.

Uéc lugng 1 phéng doan mot gia tri chua biét ctia tong thé dya vao quan
sat trén mau lay ra tit tong the doé.

Mot trong nhitng bai todn quan trong ciia thong ké toan la wée lugng gia tri
ctia mot hosic nhiéu tham s6 téng thé. Viec ude luong céc gia tri tham sb ctia
X duya trén mot mau (X, Xo, ..., X,,) goi 1a bai todn wéc lwong tham sb.
Loi gidi dap cho van dé nay c6 thé c6 dang mot gia tri duy nhat, goi 1a wéce
lugng diém, hodc c6 dang mot khoang, goi 1a wéc lugng khoang.

Théng ké: Cho mau ngau nhién (X, X, ..., X,,) clia tong thé X, mot ham
cia bién ngau nhien T = T(X1, Xo, ..., X,,) dugc goi 1a mot thong ke cia X.

6.2 Ugdc luong diem

1.

~

Dinh nghia: Bai toan tim mot thong ke 6(X1, Xo, ..., X,,) dé thay thé tham

s6 0 chua biét dugc goi 1a bai toan uée luong diem ciia 6 .
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2. Cac tieu chuan uéc luong diém: udc lugng khong chéch, uée lugng vitng, wée
luwgng hiéu qua,...

a. Ué6c luong khong chéch: thong ke 0 duge goi la wée lugng khong chéch
ctia tham s6 6 néu E(0) =6 . Vi du: X, S? lan lugt 14 u6c lugng khong
chéch ctia p,0? .

b. Udc lugng vitng: théng ke  dugc goi 1a wéc lwong vitng ctia tham sb 0
néu véi moi € cho truée ta c6 lim P (‘9 — 0‘ < z—:) = 1. Vi du: X, S?

n—o0

~

lan luot 1a u6c luong ving ciia u, 02 ; S? ciing 1a uéc luong viing ciia o

c. Udc luong hiéu qua: thong ke 0 dugce goi la w6ce lugng hiéu qua cta tham
s6 0 néu n6 1a mot uée lugng khong chéch va c6 phuong sai nhé nhat.
Vi du: ti lé mau F la uée lugng hieu qua ctia ti 1é tong thé p; X 1a uée
lugng hiéu qua clia  néu X c6 phan phoi chuan.

3. Céc phuong phéap udc lugng diém: st dung céc dac trung mau, uée luong

hop Iy cuc dai, phuong phap Moment, phuong phap cuc tieu x? , uée luong
minimax, cac udc lugng Bayes,...

6.3 Uéc luong khoang

M4 Mac dit ¢6 nhiéu tieu chuan cho bai todn uéc lugng diém, nhung wée lugng
diém di1 t6t nhat ciing chi cho ta biét mot gia tri trong tap vo han cac gia
tri, nén ta khong biét duge mitc do chinh X/é\C cua udc lugng. Do d6, khong
danh gia dugc mitc do sai lam khi ta diing 6 thay cho @ . Dé khic phuc cac
han ché do, ngudi ta st dung udc lugng khoang tin cay cho tham s6 6 . Cu
thé bai toan udc luong khoang cho tham s6 dugc dit ra nhu sau:

Gid st 0 la mot tham s6 cia bién ngau nhien X can biét. Udc lugng khodng
tham s6 0 la xdc dinh khodng (01;03) sao cho zdc sudt dé 6 € (0y;0y) bing
mot do tin cdy cho trudc.

X4 Thong thuong 3 tham s6 can dugc uée lugng trong thong ke 1a trung binh,
ty 1é va phuong sai.

X4 Trong thyc té ta chi udc lugng khodng tham s6 véi khodng tin cay doéi xing.
Khi d6 tham s6 6 can udc lugng thuoc khoang (01;60:) = (6p — ;00 — ) ,
trong do:

e Oy la uéc luong diem ctia tham so
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e ¢ 14 do chinh x4c hay sai s6 clia udc lugng.

¥4 Bai toan uéc luong khoang tong quat
Cho x4c suat 1 — a. Tt mau ngau nhien (X, Xo, ..., X,,) clia tong thé X co6
phan phéi xac suat f(z,0) (6 chua biét) tim cac thong ke 61, 65 sao cho tham
s6 6 nam trong khoang (61, 65) v6i miic xac suat 1 — a.

P(91<9<92):1—Oé

Cac buéce xay dung khoang uée lugng

Budc 1 Tim mot théng ke G = G(X1, Xo, ..., X,,) sao cho phan phdi xac suat
ctia n6 duge xac dinh, khong phu thude vao tham sob.
Buéc 2 Cho do tin cay 1 — «; lay cac cap s6 ag,as déu khong am sao cho
a1+ as = . (thong thuong ddi véi bai toan ude lugng khodng doi xiing
o

ta chon oy = ag = 5)

Ta tim cac gia tri t6i han gq; g2 cua G thdéa man:
P(G > gg) = (x9,
P(G>g1) =1- .
Khi do:
Plpn<G<gp)=P(G<gp)—-PG<g)=1l—-as—a1=1-a.
Buéc 3 Bién doéi tuong duong bién cb
(1 <G < g2) = (0h <0 <0))
VayP(Ql <9<92):1—a.

6.3.1 Uéc luong khoang tham sé trung binh

Gia st dai lugng ngau nhien X c6 tham s6 trung binh F(X) = p chua biét.
V61 mot miic ¥ nghia o cho trude, ta can tim khodng (x1,r2) chita m sao cho
P($1<M<$2):1—0z.

Chon mot mau cu thé gdm n phan ti, ta dudc cac gia tri cu thé cia X la
{1,229, ..., }. Goi T 1a trung binh mau, s la phuong sai mau diéu chinh, khi d6
bai toan u6c luong khoang tham s trung binh dude chia thanh 3 truong hop vdi
céc bude thue hién cu thé nhu sau:

Var(X) = 0% da biét

1. Truong hop 1:

n > 30 hodc (n < 30va X c¢6 phan phdi chuan)

216



Khoéng uéc lugng can tim 1a (1, 29) = (T — &, T + €).

e DO chinh xac e = Zl—Ta\/Lﬁ véi O <Z1—2a> = I’TO‘ = 1.
1 T
(tra bang 2 - bang tng véi ®g (z) = Wor Ofexp (—%) dt)

2%, .0°

Kich thuwéc mau n = l —Z3 ] + 1.

Khoang tin cay toi da pu <7 + 205-a
vl (I)Q (20,5—a) = 0, D—a = Y — 0, 5.
Khoang tin cay to6i thidu p > 7 — 20,5_04\/15.

Gogi y ching minh

Theo dinh 1y gi6i han trung tam ta cé

=
—
Y
B
N
-+
=
o
®
=
)
=)
"U
N
A
N
/\
Il
2
=
=
o
o

i
< P (Z) =3
z 932
voi @ (2) = \/LzTr [e Tdx
0
1 2 ;2
Dit ®¢ (z4) = \/?f ~2dr = . Khido tasuy ra z = 29 thoaq)o( ;) =12

™o
Nhu vay tw (1) ta nhan duge

X —pu _
Pl—-zz < —5— <2z :7<:>P<X—m <M<X+z1 ) v
< : 7 2) Vn 2y/n

Két luan: khoang udc luong tham sb trung binh véi do tin cay « 1a

rf

(Y—S;Y-l—s) vOie = Z1-a

Var(X) = o* chua biét
n > 30

2. Truong hgp 2

217



Khoéng udc lugng can tim 1a (2, 29) = (T — &,T + €).

Do chinh xac € = 21-a ==
: za \F

Hm

52

} i1
Khoang tin cay téi da u < T + 205-a75
vei (I)O (20’5761) = 0, H—a = Y — 0, D.
Khoang tin cay toi thidu u > 7 — 20,5_a\/iﬁ.

z

Q

Kich thuéc mau n = l

Gogi y chiing minh

Theo dinh 1y gi6i han trung, ta c6

ta chitng minh tuwong tu truong 1.

Var(X) = o? chua biét
3. Truong hop 3: ) .
n < 30 va X c6 phan phoi chuan

Khoang uéc lugng can tim 1a (1, 19) = (T — &,T + €).

Do chinh xdc ¢ = ta(n—1)2 7 V0i Lo o (n—1) la phan vi Student v6i n — 1
bac tu do mic xac suat & 5
(tra bang 4 - bang tng véi P (T > t,(n— 1)) = )

tzg (n—1).s%
22

Kich thuéc mau n = +1

Khoéng tin cay toi da p < T+tq(n—1)

Khodng tin cay tdi thitu u > 7 —t, (n — 1)

Gogi y chitng minh

. X
Ta di xac dinh phan phoi cia T' = — ?
NG
Ta c6
Z = L N(O 1 Y— A —1
v ) = B " ~t(n—1)
(n—1)s” 4= VV
V= 2(n—1) vn



X —
VQJYT:T’UJNt(n—l)

/n
Ta di tim ¢ thoa P(—t < T <t)=~(2).

Taco P(—t<T<t)=7y<1-2P(T>t)=7y< P(T>t) =
bat P(T > t,) = a. Khi d6 ta suy rat=tiy théaP(T>t127) = —.
Nhu vay tur (2) ta nhan duge

P-tian-1) <X <tia(n-1) =1

ﬁp(—t@(n—l)\/%<u<t1_2w(n—1)\/iﬁ):7_

Két luan: khodng uwéc lugng tham s trung binh véi do tin cay v 1a

— — s
(X —5X +e¢) viie =ta (n—1)—=
Vn

Chi ¥: thuc ra & truong hop thi 3 khi ma phuong sai tong thé chua biét va
X ¢6 phan phdi chuan thi ta hoan toan c6 dit co s6 dé gidi quyét bai toan theo
"dang T" ma khong can quan tam dén kich thuéc mau n. Tuy nhién, khi n > 30
thi theo dinh 1y gidi han trung tam ta sé gidi quyét bai toan theo "dang Z" nhu

truong hop 2 sé thuan 1gi hon.

6.3.2 Uédc luong khoang tham sb ti 1é

Gia st tong thé c6 hai loai phan tii: loai phan t c6 tinh chat A va loai phan
ti khong c6 tinh chat A véi ty 1é phan tit ¢6 tinh chat A 1a p chua biét. Vi mot
do tin cay 1 — a cho trudc, ta can tim khoang (f1, f2) chita p sao cho P(f; < p <

fQ)Zl—Oé.

Chon mot mau gom n phan tit. Goi f 1a ti 1é phan tit ¢6 tinh chat A ciia mau.

Viéc uée lugng tham sé p dude tinh toan nhu sau:

* Khodng wdéc lugng can tim 1a (f1, fo) = (f — ¢, f + ).

1 _
x D0 chinh xac ¢ = z1-a u
2 n
5 Z%—Jf (1 o f)
*x Kich thuéc mau n = — + 1.
€
. 11—
* Khoang tin cay toi da 0 <p < f + zp5-4 M
n
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* Khoang tin cay tdi thieu f — zo5-q

Gogi ¥ chitng minh

Gia st (X1, Xo, ..., X;,) 14 mot mau ngdu nhién cta tong thé X co ti le p va F 1a
ti 1é mau cua X.

+ Theo dinh 1y giéi han trung tam, ta co:
F—p

p(1—p)

G = LZoN©01) (%)

+ Tit (*) v6i n du 16n thi phan phdi ctia G sé xap xi phan phoi chuan tic va
v6i do tin cay 1 — o, ta tim céc gié tri t6i han chuan Zice, —Zla thoa man:

P(G>21—Ta):%,
P(G>—2’1—Ta):1—%.
Khi do
(8} 8%
P(—Zl—a <G< Zl—a> ZP(G< Zl—a)—P (G< —Zl—a) =]l-——=1—0q.
2 2 2 2 2 2
+ Ta ¢b
P(—212Q<G<Z12a) =1—«
F_
s P _Z1:7a<—p<21—7a =1—«
2 p(1—p) 2

n

Khi n d 16n ta thay p (6 mau s6) bang uéc lugng diém clia né 1a F, ta c6

[F [F(1—-F
( — Zia <p<F—|—Z1a ) 11—«

Vé6i mau cu thé (xq, 9, ...,2,); f 1 ti 16 mau cu the; khi nf>5 ta co

khodng tin cay ddi xing cho p 1

P<fm,/zu<p<f+w/fu>w
2 n 2 n
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6.3.3 Uéc luong khoang tham sé phuong sai

a) Bai toan
Gia st bién ngau nhien X c6 phan phoi chuan véi phuong sai o? chua biét.
Tt tong thé ta chon ra mot mau ngau nhién kich thuée n. Véi do tin cay 1—a
cho trude, ta can xac dinh khoang (0%, 03) sao cho P(0? < 0? < 03) = 1—a.
b) Cac budc thuc hién
i. Truong hgp 1: biét trung binh p
Khoang u6c lugng ciia phuong sai can tim 1a
& 2 < 2
> (@i — )" 3o (wi—p)
i=1 Ci=1
RAONEEIN D

Trong d6 X% (n) »X%_% (n) 1a phan vi Khi binh phuong bac tu do n mic

Z a . ~ ?
xac suat a va 1 — 5 duge xac dinh tu bang phu luc 5.

ii. Truong hgp 2: chua biét trung binh g
Khoang uéc luong ciia phuong sai can tim 1a

(n—1)s* (n—1)s
-0 G (-1

Mot so vi du

Vi du 6.1 Khéo sat diém thi ngoai ngit dau vao (thang diém 150) é mot trudng
dai hoc, ngusi ta chon mot mau 100 sinh vien duge két qua cu thé sau:

Diém thi | S6 sinh vien
70-80 10
80-90 15
90-100 25

100-110 30
110-120 15
120-130 5)
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a) Udc lugng diém thi trung binh ctia sinh vién vé6i do tin cay 90

b) Trong udc lugng trén néu do chinh xac ctia ude lugng trén la 2,5 diém,
thi do tin cay cua ude lugng nay la bao nhiéu?

c¢) Gia st nhitng sinh vién dat diém tit 110 tré lén thi duge xép nhém I,
va diém thi c6 phan phdi chuan. Uéc lugng diém thitrung binh ctia sinh
vién loai I v6i do tin cay 95%.

DS: a) (96,82; 101,18); b) 94%: ) (115,42; 119,58).

Vi du 6.2 . Chiéu cao ctia thanh nién tuan theo luat phan phéi chuan véi do lech
chuan 1& 5 cm. Can phai lay mot mau bang bao nhiéu dé véi do tin cay 95%,
sai sO ctia u6c lugng cho chiéu cao trung binh khong vugt qua 0,6 cm.

DS: t6i thiéu 267 thanh nien.

Vi du 6.3 Tai mot vung ring nguyén sinh, ngudi ta deo vong cho 1000 con chim.
Sau mot thoi gian bat lai 200 con thi thay 40 con c6 deo vong. Ban hay udc
luong s6 chim trong ritng nay véi do tin cay 99%.

DS: (3664; 7868).

Vi du 6.4 Dé uéc luong ty 1é tré em bi méac bénh sau rang ¢ mot huyén ving
nong thon véi mic y nghia 5%, sai s6 khong vugt qua 2% thi can kham bao
nhiéu dia tré, biét rang ty 1é sau rang thuc nghiem 1a 0,8.

DS: tdi thieu 1537 dita tré.

Vi du 6.5 . Mic qui dinh do léch chuan trong lugng ciia san pham la 5mg. Kiém
tra ngu nhién 20 san pham, ta c6 phuong sai diéu chinh la 10. Bing céch
u6e luong phuong sai, hay cho biét do lech chuan trong luong san pham nay
¢6 cao hon miic qui dinh khong.

DS: (2,04; 4,62).

Vi du 6.6 Dé danh gia chat luong san pham ctia mot nha may, ngudi ta kiém tra
ngau nhién 600 sdn pham ctia nha may nay sau ca san xuat, thay c6 50 phé

pham. Véi do tin cay 95%.

a) Hay udc lugng ti lé phé pham ctia nha may sau ca san xuat.

b) Hay uwéc lugng sd phé pham clia nha may sau ca san xuat ; biét ring
mdi ca nha may san xuat duge 5500 san pham.

DS: a) (0,0612; 0,1054); b) (337; 579).
Vi du 6.7 St dung vi du 6.6.
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a) Néu st dung mau diéu tra dé wéc lugng ti 1é phé pham trong mot ca
sdn xuat ctia nha may dat do chinh xac 1a 2% thi ddm bdo do tin cay
la bao nhiéu ?

b) Néu muén uéc lugng ti 1é phé pham clia nha may trong mot ca san xuat
dat do tin cay 1a 96% va do chinh xac 1& 1,8% thi can dicu tra thém it
nhat bao nhiéu san pham nita.

DS: a) 0,92328; b) 401.

Vi du 6.8 St dung vi du 6.6. véi do tin cay 95% hay udc luong ti lé phé pham
toi da clia mot ca san xuat clia nha may. DS: 10,19%.

Vi du 6.9 Cht mot kho cung cap son mudn uée lugng lugng son chita trong mot
thiing dugc sdn xuat tit mot cong nghe day chuyen qubc gia. Biét rang theo
tieu chuan ctia day chuyén cong nghe dé, do lech tiéu chuan cia lugng son 1a
0,08 thung. Diéu tra mot mau 50 thung tinh dugce luong son trung binh chita
trong mot thiing 1a 0,97 ( thung ). V6i do tin cay 99%, hay udce lugng:

a) Lugng son trung binh chita trong mot thung.

b) Lugng son trung binh t6i thiéu chita trong mot thimg.
DS: a) (0,9408; 0,9992); b) 0,9436.

Vi du 6.10 Gia ban clia mot loai thiét bi (don vi USD) trén thi truong 1a bién
ngau nhién c6 phan phdi chuan. mot ngusi dinh mua mot thiét bi loai nay,
khao sat ngau nhién tai 18 cita hang tinh dugce gid trung binh ciia thiét bi
14 137,75 USD va do lech tiéu chuan 7,89 USD. V6i do tin cay 90%, hay uéc
luong gia ban trung binh ctia thiét bi.

DS: (134,4772; 141,0228).

Vi du 6.11 Miic hao phi nguyén lieu X dé san xuadt mot san pham clia nha may
(tinh bing kilégam) tuan theo quy luat chuan. Mau diéu tra vé mic hao phi
nguyen lieu dé san xuat 25 san pham loai nay cho két qua trong bang :

Miic hao phi nguyén liéu hao phi (kg) | 19,5 | 20,0 | 20,5

S6 san pham 5 18 2

Véi do tin cay 95%.

1) Khi khong biét ki vong F(X) , hay:

a) Uéc lugng phuong sai mitc hao phi nguyén lieu dé san xuat mot san
pham ctia nha may.
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b) Uédc lugng téi da cho phuong sai ctia mitc hao phi nguyén liéu dé
san xuat mot san pham clia nha may.

2) Khi biét ki vong E(X) = 20 , hay u6c lugng phuong sai mitc hao phi
nguyén litu dé san xuat mot san pham clia nha may.

6.4 Bai tap c6 huéng dan

Uéc luong trung binh tong thé

Bai 6.1 Gia st dai lugng ngdu nhien X ~ N (p,0?) v6i p chua biét, con o? da
biét. Hay xay dung khoang udc lugng cho p véi do tin cay v € (0,1) cho trudce.
Luu y: Ta st dung bang tich phan Laplace

o L [” N
2y) = —— exp | —— | de = .
Gidi _
2 Z ~ ~ 7z X -
De uée lugng p ta lay ngdu nhien mau (X7, Xo, ..., X,,) vaxét thong ke ( Mﬁ) ~
o

N(0,1). Véi do tin cay v € (0,1) cho trudc ta c6 thé tim dude s6 ¢ thoa

P(—c<7_“\/ﬁ<c>=7 (6.1)

o

hay
p(y_ciwaﬂi):%
n

Vi Vi

Mat khac (6.1) tuong duong véi

oo (5 ar=ve g oo () ar=3
—— exX —_— xr = — ex —_— xr = —.
T R T )y CPAT 2

Theo bang tich phan Laplace ta xac dinh duge ¢ = 23, Tu do ta xac dinh dugce
khoang uéc lugng cho trung binh y v6i do tin cay ~ la

Bai 6.2 Mot mau ngau nhién (X, Xo, ..., X,) kich thude n sinh ra tit dai lugng
ngau nhien X ~ N (u,03), véi o¢ da biét. Xét bai toan wdc lugng trung binh tong
thé p véi do tin cay v 6 bai tap 1.
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a) Gia st ban kinh ctia khoang uée lugng cho p (hay goi 1a do chinh xéc ctia uée
lugng) v6i do tin cay v la ¢ cho trude, hdy xac dinh kich thuéec mau ngau
nhién can quan sat?

b) Cho truée ban kinh wée lugng cho p 1a €y va kich thuée mau ngau nhién quan
sat la ng, hay tim do tin cay v cho khoang wéc lugng do6?

Giai
St dung cac thong tin trong bai tap 1, tit khoang ude lugng trung binh p véi do
tin cay 7 ta xac dinh ban kinh ctia uéc lugng nay la

1[X+m\/_ <Y—zv\/_>]:z;\jﬁ.

a. Theo gia thiét ta c6

o

\/ﬁzéo.

T d6 xac dinh duge kich thudée mau 1a

22
2

b. Twong tu cau a ta cling c6

Ta xac dinh do tin cay thong qua zy cho béi

€04/ 10
2y = .

2 o

Bai 6.3 Gia sit dai lugng ngdu nhien X ~ N (p,0?) v6i p va o? chua biét. Hay
xay dung khodng ude lugng cho p véi do tin cay v € (0,1) cho trude.
Luu g: Ta st dung bang gia tri tgk) cho bai

+o0
fr(x)dx =,

£ (k)
trong do6 fi, 1& ham mat do ciia phan phoéi Student véi bac ti do 1a k.
Gidi
Chon_méu ngau nhién (X1, Xo,...,X,) ti dai lugng ngau nhién X va xét thong

X - 2
ke ( R 'u\/ﬁ> ~ t(n —1). V6i do tin cay v € (0,1) cho trude ta c¢6 the tim dugce

n

P(—c<7g_’“‘\/ﬁ<c> =~ (6.2)

n
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Mat khac (6.2) tuong duong véi

_ g 8
P(X—c—<,u<X-|—c—>:fy.

“+o00

1—
/fnl Jdz = & Jno1(z)dz -7
C
Do d6 ¢ = tl—T'y(n —1). T d6 ta xac dinh duge khoang wée lugng cho trung binh
i v6i do tin cay v la

R - )1

Bai 6.4 Gia sit dai lugng ngau nhien X ~ By(p), p € (0,1). Hay xay dung khoang
u6c luong doéi xing cho p véi do tin cay 1a ~.
Gidi

Tién hanh chon mau ngau nhién (X, Xs, ..., X,,). Tt mau nay ta xac dinh dugc
k thanh cong va tan suat f, = — la mot uwée lugng diém cho p. Khi d6 X =

n
1 . - . Ry a . fn —p
— ZXZ- = f,, theo dinh 1y giéi han trung tam Moivres - Laplace —————=+/n
n -

p(1=p)
c6 ham phan phdi hoi tu vé phan phdi chuan tic AN(0,1).

Do dé, chon kich thuéc mau du 16n ta c6 thong ke %\/_ ~ N(0,1). Véi
piLt—p
do tin cay v € (0,1) cho trudc ta c6 thé tim duge sé ¢ thoa

P<c< le_p )\/_<c>% (6.3)

P(fncw@ <p<fn+cww> = .

Thay uéc luong diém ctia p 1a f, vao hai can trén, duéi ta duge

P(fn—C\/M <p<fn+cy/w> _

Dua vao bang tich phan Laplace, tit (6.3) xéc dinh ¢ = z3. Do d6 khoang u6c luong
d6i xting cho p véi do tin cay v 1a

(hzg /fn(ln— R 4o /fn(ln—fn))
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Bai 6.5 Mot mau ngau nhién (X1, Xs, ..., X,,) kich thuée n lap tu dai lugng ngau
nhién X ~ Bj(p). Xét bai toan khoang uée lugng cho p véi do tin cay v 6 bai tap
?.

a) Cho truée ban kinh uée lugng p la € va kich thuée mau ngau nhién quan sét
la ng, hay tim do tin cay v cho khoang uéc lugng d6?

b) Gia st ban kinh ctia khoang uée lugng cho p véi do tin cay v 1a ey cho trude,
hay xac dinh kich thu6c mau ngau nhién can quan sat trong hai trudng hop
biét tan suat mau va khong biét tan suat mau?

Luu 1j: Tan suat mau c6 thé c6 duge thong qua viec lay mau tham do lan dau.
Giai
Theo khoang uwéc lugng cho p véi do tin cay v duge xay dung & bai tap 7 ta ¢6 ban
kinh cta ude luong la
fn(l B fn)

€= za\| ————=.
2 n

a. V6i ban kinh u6c lugng 1a €y, kich thuéc mau ng cho truée, do tin cay v duge

xac dinh qua zy nhu sau
no
=€/ T
fno(l - fno)

b. Véi ban kinh uéc luong 1a €y cho trude, trong truong hop cé gid thiét tan suat
mau f, da biét ta c6 kich thudc ng duge xac dinh nhu sau
2 fno(l - fno)

5 )
€0

z

[N[S)

no

Trong trudng hop chua biét tan suat mau quan sat, st dung bat ding thitc Cauchy
ta c6 danh gia sau

1 —
€ = 2~ MSZ 1
2 n 2

wok2

B

Tu day ta chap nhan gia tri ng = 1a mot danh gia tho dé ban kinh ctia uwée

= N
Q)
EOWNINEIN

lugng cho p khong vugt qua €.

Bai 6.6 Gia st khoi lugng ctia mot nam sinh vién nam thi nhat truong dai hoc A
tuan theo luat phan phoi chuan véi do lech chuan 3kg. Chon ngau nhién 25 nam
sinh vién nam tht nhat, ngudi ta tinh duge khéi lugng trung binh 1a 52kg.

a) Hay tim khoang tin cay 95% cho khoi lugng trung binh ciia mot nam sinh vién
nam thit nhat truong dai hoc A.

b) Véi mau trén, néu muén bé rong ctia khoang udc lugng trung binh tong thé 1a
1,8kg thi do tin cay la bao nhiéu?
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Giai
a. Goi X 1a bién ngau nhién cho thong tin khoéi lugng clia moéi nam sinh vién nam
thit nhat ¢ truong Dai hoc A, X ~ N (u, 3?). Bai toan udc lugng trung binh g khi
biét phuong sai.
Khoéng tin cay v = 95% cho u 1a

— g _ o
x—z%\/ﬁ,x—l—z%\/ﬁ ,

thay gia tri cu thé ta duge

3 3

Tra bang tich phan Laplace zg 475 = 1, 96. Khodng udc lugng can tim la (50, 824; 53, 176) .
b. Bé rong ciia khodng uéc lugng trung binh tong thé duge cho béi

_ g _ o _9 o
x—i—z%\/ﬁ— x—z%\/ﬁ = Z%\/ﬁ
Theo gia thiét ta co
22% :1,8(@2%:1,5.

T _

Tra bang tich phan Laplace ta c6 0,4332 hay v = 86, 64%.

[\]

Bai 6.7 Biét ring chiéu cao ctia cac thanh nién cling mot lta tudi tuan theo luat
phan phéi chuan. Khéo sat ngau nhién chiéu cao ctia 121 thanh nién cung lda tuoi
d6, ngusi ta tinh dude chidu cao trung binh la 162cm va do léch chuan cé diéu
chinh 1& 14cm. Hay uéc luong chiéu cao trung binh ctia mdi thanh nién & Iita tuoi
trén bang khodng tin cay 95%.

Giai
Goi X 1a bién ngau nhien chi chiéu cao ctia mdi thanh nién, X c6 phan phdi chuan
véi ki vong i va phuong sai 02 déu chua biét. Bai toan uéc lugng trung binh p khi
khong biét phuong sai.
Ta da biét gia tri trung binh mau T = 162 v do léch chuan méu diéu chinh 1a
§ = 14. Tu d6 xac dinh duge khoang uwée lugng véi do tin cay 95% cho u la

hay

(162 tim0es (121 — 1) Y 624 (121 — 1) 14 )
— 11-0,95 — Y 1-0,95 — — .
2 V121 2 V121
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Thuec hién tinh todn cu thé véi tg25(120) = 1,980 ta thu duge khoang uée luong
chiéu cao trung binh ctia mdi thanh nién bang khodng tin cay 95% la

(159, 480; 164, 520) .

Cha §: Trong trusng hgp nay kich thuée mau kha 16n (n = 121 > 30) nén ta cing
c6 thé dimg uwéc lugng

I

_ 5 _ s
(x VIR ﬁ)
hay
14

14
162 — 0.5 . ———: 162 + 20,05 ——— | .

Tra bang tich phan Laplace 2475 = 1,96. Tt d6 xac dinh duge khoang uée lugng
cho i la
(159, 505; 164, 495) .

Bai 6.8 Mot nong trai, ngudi ta nhap vé nuoi thi nghiém mot gidng heo mdi. Qua
thoi gian nuoi 4 thang, can thit 100 con ta c6 bang s6 lieu:

Trong lugng (kg) | S6 con
70-80 10
80-90 15
90-100 25

100-110 30
110-120 15
120-130 5)

a) Uéc lugng trong lugng trung binh ciia nhitng con heo giong méi sau 4 thang
nuoi véi do tin cay 95%.
b) Trong udc lugng trén néu do chinh xac clia uée lugng tren 1a 2.5kg, thi do tin

cay cua uéc lugng nay la bao nhiéu?

c¢) Gia st nhitng con heo ¢6 trong lugng tir 110kg trd len thi duge xép loai I, va
trong lugng clia n6 c6 phan phéi chuan. Uée lugng trong lugng trung binh
nhiing con heo loai I véi do tin cay 95%.

Giai
Goi X bién ngiu nhién chi trong lugng mdi con heo gibng méi ma nong trai mdi
nhap vé sau thoi gian 4 thang nuoéi, X cé trung binh y, phuong sai o va phan

229



phoi xac suat chua biét.

a. Bai toan udc luong trung binh  trong trudng hop phuong sai o2 chua biét. Véi
mAu quan sat ¢6 kich thuée kha 16n (n = 100 > 30) thi c6 thé bo qua gid thiét vé
tong thé c6 phan phoi chuan.

V6i dit lieu mau trén ta tinh duge gia tri trung binh mau 7 = 99 va phuong sai
mau c6 dieu chinh § = 13,257. Khoang udc luong trong luong trung binh véi do
tin cay 95% ducce cho bdi

(z_z;} m;})

(99 ; 13,257 109+ 13, 257)
- 095 095
V100 V1

Tra bang tich phan Laplace ta dugc zp 475 = 1,960. Tinh toan ta dugc khoang uée
lugng trén la

hay

(96,402; 101, 598) .
b. Do chinh xac 2,5kg cta wée lugng véi do tin cay v duge cho béi
13,257
V100

Tra bang tich phan Laplace ta tim dugc gia tri gan bang % = 0,4706 hay v =

2,0=z

N2

& 2y = 1,886.

94, 12%. c.Kich thuéc mau ciia heo loai I 1a n = 20, trong lugng tuan theo phan
phéi chuan, phuong sai chua biét bai toan yéu cau udc luong trong luong trung
binh v6i do tin cay 95%. Do do, ta dung khoang wde lugng cho trung binh 1a

T—tia(n— l)in,f%—tl;w(n— 1)% .
vn vn

T mau cua heo loai I ta tinh duge gia tri trung binh mau = 117, 5, phuong sai
mau diéu chinh 1a § = 4,443 va tra bang gia tri Student ¢ 25(19) = 2.093. T day
xac dinh khoang uéc lugng trong lugng trung binh nhing con heo loai I v6i do tin
cay 95%

4,443 4,443
117,5 — 20—1 ,117,5 + t1-0,95 095 20—1
( gas(20 - )2, (20— 1) TO)

hay
4,443 4,443
L1175+ 19
20’ 0,025(19) == 50

Bai 6.9 Biét chiéu cao ctia nhitng cay bach dan trong mot nam tudi la dai luong
ngau nhién c¢6 phan phéi chuan véi do lech tieu chuan la 0. Khao sat chiéu cao ciia
25 cay ta c6 so lieu sau:

(117, 5 — t0.025(19)—— ) = (115,421; 119, 580).
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Chiéu cao (m) | 0.8 0.9 [ 1.0 1.1]1.2
S6 cay 2148|615

a) Udc lugng chiéu cao trung binh ctia cay bach dan véi do tin cay 95%, cho
biét o = 0.122.

b) Uée lugng chiéu cao trung binh ctia cay bach dan véi do tin cay 99% trong
truong hop khong biét gia tri cta o.

Giai
Goi X 1a bién ngau nhién chi chiéu cao ctia nhiing cay bach dan trong mot nam
tudi. Véi dit lieu mau trén ta tinh duge trung binh mau T = 1,032 va phuong sai
mau c6 dicu chinh 5§ = 0,122 va mau c¢6 kich thuée n = 25.
a. Theo gia thiét X ~ N(u;0,1222), ta can udc lugng trung binh p. Do tin cay
v = 0,95 tra bang tich phan Laplace ta c6 2095 = 20475 = 1,96. Khoang chiéu cao

trung binh ctia nhiing cay bach dan véi do tin cay 95% la

hay
(1 032 0,122 1,032 + 0 122) (0,984; 1,080)
,032 — 2095 ——: 1, zo9s ——=— | = (0,984;1,080).
2 /25 2 /25

b. V6i gia thiét X ~ N(u,0?), trong d6 o chua biét va kich thude mau n < 30 nén
ta st dung khoang udc luwgng cho trung binh la

(E—tl—;(n— )% tl_v<n—1)jﬁ).

Tra bang gia tri Student, v6i do tin cay v = 0,99 ta c6 tiz000 9y = t0,005(24) =
2,797. T d6 tinh khoang wéc lugng trén

0,122 0,122
1,032 4 100 (25 — 1
V2 (5= D7

Bai 6.10 Tai mot cong ATM ciia ngan hang A, s6 tien duge khach hang rat ra
moi ngay 1a mot dai luong ngau nhién. Thong ké trong 120 ngay, nhan vién ngan
hang A tinh duge lugng tién rat ra trung binh mdi ngay 1a 25 trieu dong va do
léch chuan c6 diéu chinh 1a 2,5 tricu dong. Hay uéc lugng s6 tién duge rit ra trung
binh mbi ngay tai cong ATM ctia ngan hang A dé6 véi do tin cay 98,5%7

Gidi
Goi X la dai lugng ngdu nhién chi s6 tién duge rit ra mdi ngay tai cong ATM

(1, 032 — t17(2),99 (25— 1)—= ) = (0,959;1,105).
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clia ngan hang A. Nhan xét thay X c6 phan phdi x4c suat chua biét va chua c6
thong tin vé phuong sai, bai toan yéu cau udc luong trung binh p véi do tin cay
~v = 98,5% tir mau quan sat cé kich thude 120.

T nhitng nhan xét trén ta st dung khoang ude lwgng cho p sau

T cac dat trung clia mau T = 25,5 = 2,5 va tra bang tich phan Laplace 2 4925 =
2,43 ta tinh dugc khoang uéc lugng trén

2,5 2,5\ .
(25 — g s, 25 + zogss \/m) — (24, 445; 25, 555).

Vay khoang uéc lugng s6 tien duge rit ra trung binh mdi ngay 1a (24, 445; 25, 555),
don vi trieu dong

Uéc lugng ti 1é tong thé

Bai 6.11 Trong mot dot diéu tra nha khoa, kham ngiu nhién 100 tré em & mot
dia phuong, nguoi ta thay c6 36 tré bi sau rang. Hay tim khodng tin cay 99% cho
ti 1é tré bi sau rang & dia phuong doé.

Giai
Goi p 1a ti le tré bi sau rang 6 dia phuong d6, ta can tim khoang tin cay 99% cho
.

Tinh gia tri tan suat mau
36

n=—=20,36.
f 100
V6i v = 0.99 tra bang tich phan Laplace 2099 = 20495 = 2,58. Khoang tin cay 99%
cho p la
n 1— n n 1— n
(Jcn_zg [full = f) o 1O >>
n n
hay

0,36(1 — 0,36 0,36(1 — 0,36
<0,362,58\/’ (100’ );0,36+2,58\/’ (100’ )>(0,236;0,484).

Vay khoang tin cay 99% cho p la (0, 236;0,484).
Bai 6.12 Tai mot vuing rung nguyén sinh, ngusi ta deo vong cho 1000 con chim.
Sau mot thoi gian bat lai 200 con thi thay 40 con c6 deo vong. Hay udc lugng s6
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chim trong rtng véi do tin cay 99%.

Giai
Goi p la ti Ié chim ¢6 deo vong trong viung rung nguyén sinh, ta uée lugng p véi
do tin cay 99%. Tinh gia tri tan suat mau

40

fn:%

=0,2.

Véi do tin cay 99%, 2099 = Z0495 = 2,58. Khoang tin cay 99% cho p 1a

(JEHZ% [B0=F) ;. [ f)>.
n n
1_fn 2(1-0,2)
Tinh gia tri zy = 20,495 200 = 0,073. Suy ra khoang udc lugng

(0,2 —0,073;0,2 + 0,073) = (0,127, 0, 273).

Tt day suy ra khodng uéc lugng cho s6 chim trong ring véi do tin cay 99% la

( 1000 1000

) = - 7874).
0,273 0, 127) (3663; 7874)

Bai 13 Dé danh gia chat lugng mot 16 hang, nhan vién kiém tra da lay ngdu nhién
100 san pham. Két qua kiém tra cho thay trong 100 san pham cé 8 san pham
khong dat yéu cau.

a) Hay udc lugng ti 1é sdn pham khong dat yéu cau ciia 16 hang dé vé6i do tin cay
95%.

b) Néu nhan vién kiém tra dua ra khodng udc lugng ti 1¢ san pham khong dat yéu
cau la (7%;12%) thi do tin cay uéc lugng nay 1a bao nhieu?

c) Véi do tin cay 95%, muon ban kinh udc lugng cho ti 1é san pham khong dat
yéu cau khong vugt qua 2% thi can kiém tra it nhat bao nhiéu sin pham?
Cho biét rang ti 1¢ san pham khong dat yéu cau trén mau tham do 1a 8%.

d) Cung 16 hang trén, 6 do tin cay 95% mudn ban kinh uéc lugng cho ti 1¢ san
pham khong dat yéu cau khong vugt qua 2% thi can kiém tra it nhat bao
nhiéu?

Giai
Goi p 1a t1 lé san pham khong dat yéu cau cta 16 hang tren.
a. Tinh gia tri tan suat mau

8

fn= 100—0 08.
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V6i do tin cay 95%, tra bang Laplace zo.0s = 29475 = 1,96. Khodng uéc luong cho
2
ti 16 san pham khong dat yéu cau véi do tin cay 95% la

(fn—zg /fn(l_fn>’fn+zg /fn<1fn)>
n n

n 1 - n — »
Tinh gid tri 23/ Ful=Fn) _ 20475/ LU0 — 0 053, Tir d6 tinh duge khoang
n

uée lugng la

(0,08 — 0,053; 0,08 + 0,053) = (2,7%;13,3%) .

b. Do khoang udc lugng doéi xiing nén tit khodng uée luong ta tim dude ban kinh

12% — 7
(2R -Th oy
2
Tu do suy ra
€ = 2 fn(l - fn),
2 n

hay

z

NS

m 100
" —0,05 _1.843 ~ 1.84.
V.- f) 0\ 0,08(1—0,08) ’

Tra bang tich phan Laplace ta dugc % = 0,4671 tuong duong véi v = 93, 42%.
c. Theo gia thiét ta co

n 1— n
e B0
2 n
tuong duong véi
o fu(l— fn) , 0,08(1—0,08)
nZZgW@nEz¥. 0,022 = 706, 854.

Vay s6 san pham t6i thiéu can kiém tra la 707 san pham.

d. Khi khong c6 mau tham do dé tinh ti 16 mau san pham khong dat yéu cau ta
buoc st dung danh gia tho sau

n(1— 1, 1
€= 2y Mgzl <€ =0,02.
2 n 22/n
Suy ra
1
> 22— =1,962 = 2401.
"= T 7 1002

Vay can kiém tra it nhat 2401 sin pham.
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6.5 Bai tap dé nghi

Bai 6.14 Can thit 100 san pham ctia mot nha may, ta cé trong lugng trung binh
14 500g, do léch chuan mau hicéu chinh s=150g. Hay u6c lugng trong lugng trung
binh clia mot san pham ctia nha may do véi do tin cay 95%.

Bai 6.15 Dé xac dinh trong lugng trung binh ciia cac bao bot mi ban & mot cita
hang. Can thi 25 bao bot mi cia cita hang dé ta duge trong lwgng trung binh cua
cac bao bot dé 1a 49,2 kg; do lech chuan c6 hiéu chinh ctia cac bao bot dé 1a 0,5kg.
Haxy u6c lugng trong lugng trung binh ctia cac bao bot cia cita hang dé véi do
tin cay 95%. Biét riang trong luong ctia cac bao bot mi & clia hang d6 1a dai lugng
ngau nhién tuan theo quy luat phan phéi chuan.

Bai 6.16 Dé diéu tra nhu cau tiéu ding 1 loai san pham 6 mot khu dan cu, ngudi
ta theo doi 100 ho gia dinh ctia khu nay thay c6 60 ho gia dinh c6 nhu cau vé loai
san pham nay. V6i do tin cay 95%, hay uéc luong ti 16 ho gia dinh nay c6 nhu cau
ve loai san pham nay.

Bai 6.17 Diém trung binh moén toan ctia 100 thi sinh vao Truong Dai hoc Tai
Chinh Marketing 1& 5,3 véi s? = 1.

a) Uédc lugng diém trung binh mon toan clia cac thi sinh thi vao trudong véi do
tin cay 96%.

b) V6i do chinh xac 0,25 diém thi bdo dam do tin cay la bao nhieu?

Bai 6.18 Tuoi tho clia mot loai béng den duge biét theo quy luat chuan véi do
lech chuan 100 gio.

a) Chon ngau nhién 100 béng dé thit nghiém, thiy mdi béng tudi tho trung
binh 1 1000 gisi. Hay wéc lugng tudi tho trung binh ctia béng den xi nghiep
A sdn xuat véi do tin cay 95%.

b) V6i do chinh xac 1a 15 gis. Hay xac dinh do tin cay.

¢) V6i do chinh xéc la 25 gic va do tin cay la 95% thi can thit nghiém bao nhiéu
bong.

Bai 6.19 Dé udc lugng ty 1é sdn pham xau ctia mot kho do hop, ngusi ta kiém tra
ngau nhién 100 hop thay c¢6 11 hop xau.

a) Udc lugng ty 1¢ san pham xau ctia mot kho do hop véi do tin cay 94%.
b) Véi sai 6 cho phép a = 3% , hay udc lugng do tin cay.

Bai 6.20 Mot 16 but bi ctia x{ nghiép A sdn xuat ra gom 1000 hop, mdi hop 10
cay. Kiém tra ngau nhién 50 hop, thay c6 45 cay bt bi bi hu héng.
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a) Tim khoang tin cay 95% cho ti 1é but bi hong va sé bt bi hong ciia 16 hang.

b) V6i mau trén, néu mudn uée lugng ti lé but bi hong véi do chinh xac 1.5%
thi do tin cay dat dugce la bao nhiéu?

Bai 6.21 Quan sat 6 mot mau, ngudi ta c¢6 két qua vé chiéu cao X(m) clia loai cay
cong nghiép ¢ mot nong truong nhu sau:

T 314151678
Scay |2 |8[23|3223|12

a) Hay udc lugng chiéu cao trung binh ctia loai cay dé bang khoang tin cay 90%.

b) Dé udc lugng chidu cao trung binh clia loai cay doé ¢ do tin cay 95%, v6i sai
s6 khong qua 2 dm thi can phai quan sat thém bao nhiéu cay nita?

¢) Nhiing cay cao tit 7m tré 1én goi la cay loai A. Hay tim khoang tin cay 99,44%
cho ti 1é cay loai A ctia nong truong.

Bai 6.22 Ngusi ta mudn ude luong ti 1é vien thudce bi stic mé trong maot 16 thude
rat nhiéu vién.
a) Néu muon sai s6 cho phép khong qua 1% & do tin cay 95% thi phai quan sat

it nhat may vien?

b) Quan sat ngau nhién 200 vien, thay c6 20 vien bi siic mé. Hay tim khodng
tin cay 95% cho ti lé tong thé. Néu muén sai s6 cho phép khong qua 1% &
do tin cay 95% thi phai quan sat it nhat may vien?

Bai 6.23 Dé nghién cttu san lugng sita hang ngay (SLSHN) clia mot dan bo, ngusi
ta dieu tra ngau nhién trén 100 con bo clia nong trudng va c¢6 két qua sau:

SLSHN (kg) | 9 | 10|12 |14 15
S6 con bo 10124142116 8

a) Udc lugng san lugng stta trung binh mdi ngdy clia mot con bo bang khoang
tin cay 97%.

b V6i do tin cay 97%, c6 thé néi san luong sita trung binh hang ngay ciia mot
con bo nhiéu nhat bang bao nhiéu?

¢) Tim khoang tin cay 90% cho ti 1&¢ bo cho SLSHN trén 11kg.
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d) Muén sai s6 khi udc lugng san lugng stta trung binh mdi ngay khong vuot
qué 0,5kg va sai s6 khi u6c luong ti 1é bo cho SLSHN trén 11kg khong vuot
qua 12%, vé6i ciing do tin cay 98%, thi can diéu tra bao nhiéu con bo?

Bai 6.24 Dé danh gia trit luong ca trong mot ho 16n, ngusi ta bat 2000 con cé tit
ho d6, danh dau roi tha lai xudng ho. Vai ngay sau, ho danh bat lai 400 con thi
thay c6 80 con c¢6 danh dau.

a) Hay udc lugng trit lugng ca trong ho bang khoang tin cay 95%.

b) Néu mudn sai s6 ciia u6c luong gidm di mot nita thi lan sau phai danh bat
bao nhiéu con ca?
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Chuong 7

Li thuyét kiém dinh gia thiét

théng ké

7.1 Cac khai niém

e

Nhitng thong tin tit mau ctia mot tong thé duge ding dé suy doan vé cac dic
trung ciia tong thé dé, chang han uéc luong cac tham sé clia mot tong thé
ma ching ta gip 6 chuong VII. Trong chuong nay, ching ta ban dén mot
dang suy doan khéc , lien quan dén cac gid thiét théng ké va cac phép kiém
dinh dé c6 quyét dinh chap nhan hay béac bé céc gia thiét dé.

Dinh nghia 1.1. Mot gid thiét thong ké la mot khang dinh vé phan phéi cia mot

hodc nhiéu bién ngau nhién. Néu gid thiét thong ké xdc dinh hoan toan mot
phan phoi , thi né dudc goi la mot gid thiét thong ké don; truong hop nguoc
lai né duoge goi la mot gid thiét thong ké hop.

Trong qué trinh di dén mot quyét dinh, ching ta thuong dua vao mot quy
luat hay mot kinh nghiem nao d6 dé dit ra mot gia thiét théng ke; sau do,
xay duyng nhitng thi tuc, theo d6, nhiing gia thiét da dat ra dugce chap nhan
hay bi bac bé. Nhitng thii tuc d6 dude goi 1a nhitng phép kiém dinh gia thiét
thong ke.

Phép kiém dinh thuong 13 phép so sanh giita hai hay nhiéu gia tri. Gia thiét
dugc dat ra thuong duge goi 1a "gia thiét khong", ki hieu Hy . Chit "khong"

& day c6 nghia 1a khong c6 su khac biét ¢6 ¥ nghia vé mat thong ke gitta cac
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gia tri can so sanh. Khi bac bd Hy ching ta sé chap nhan mot gia thiét H;
khac, dude goi 1a "gia thiét doi" ctua H, . Phuong phap cta tha tuc 1a dung
két qua ctia mau dé chiing minh mot gia thiét.

M« Xét mau kich thude n (X, Xo, ..., X,,) duge thanh lap tit tong thé X. Ngusi
ta chia Im(Xy, Xo, ..., X,,) (con goi la khong gian mau) thanh hai tap con,
lan lugt duge ky higu 1a W, va W = Im(X1, Xs, ..., X;,) — W, . Khi miu cu
thé (z1, 29, ..., x,) dudc thyc hién, néu (zy, 7, ...,1,) € W, thi gid thiét H,
bi bac bo; néu (w1, xa, ..., z,) € W thi gia thiét Hy duge chap nhan. Tap hop
W, dugc goi la mién bac bé ctia phép kiem dinh.

Dinh nghia 1.2. Khi ta c6 mot tiéu chuan kiém dinh G, v6i mot mitc ¥ nghia o
cho trude, ta thiét 1ap mot mieén W, sao cho

P (G € W,/Hding) = «

W, dudc goi 1a mién bac bd (mién bac bé 1 tap cac gia tri tren dudng thang
thuc).

Dinh nghia 1.3. Mot phép kiém dinh mot gid thiét thong ké la mot qui tdc, theo
do, dua vao mot mau cu thé duge thuc hién, ching ta cé thé chap nhan hay
bac b6 gid thiét dang xét.

Dinh nghia 1.4. ta dinh nghia 2 loai sai lam sau
e Sai lam loai 1: Bac bd gia thiét trong khi thuc té gid thiét dung (bac bo
gia thiét ding).
e Sai lam loai 2: Chap nhan gid thiét trong khi thuc té gia thiét sai (chap

nhan gid thiét sai).

Cha y: khi ta néi "chap nhan" dieu d6 khong c6 nghia la gid thiét Hy ding ma
chi ¢6 nghia la véi s6 lieu clia mau ta chua di co s6 dé bac bo Hy .

7.2 Kieém dinh tham sb

M4 Nguyeén tic chung ctia kiem dinh gia thiét théng ke 1a dua trén nguyén ly
x4c suat nho: khi thue hien mot phép thit, mot su kién c¢é xac suat xuét
hién da bé thi coi nhu khong xuat hien. Nhu vay, ching ta quyét dinh béc
bé gia thiét Hy néu xac suat xuat hién ctia mot sy kien quan sat duge, tinh
trong dieu kien Hy ding 1a nho.
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"4 Dé thuc hién bai toan kiem dinh tham s6 0 v6i gia thiét Hy : 6 = 0y va mot
0 > 90

trong ddi thiét Hy : | 6 < 6, talam theo cic bude sau:
0+ 0,
Bu6c 1: Chon gia thiét Hy va doi thiét H;.
Bude 2: Tim mién bac bd W,
Buée 3: Tinh gia tri quan sat tit s6 lieu mau cu thé.

Budc 4: Tra 10i (néu gia tri quan sat thuoc mién bac bo thi ta bac bo gia thiét,
chap nhan déi thiét va ngugc lai.)

7.2.1 Kiém dinh trung binh

Cac buée thuc hanh:

> o
Buéc 1. Chon gié thiét Ho : g = po, Hi: | p < o

7 o
Budéc 2. Tim mién bac bd

i) Mién bac b6 dang Z nhu sau
Néu p > po thi W, = (20.5-a; +00),
Néu p < po thi W, = (—00; —20.5-a),

Néu p # po thi W, = <—oo, —Zlgoc) U (21—205, +oo).

ii) Mién bac bé dang T nhu sau (khong biét o2 va n < 30): Néu p > pg
thi W, = (ta (n — 1), 4+00),
Néu p < po thi W, = (=00, —t4 (n — 1)),
Néu p # po thi W, = (—oo, —ta (n — 1)) U (t% (n—1), —l—oo).

Buéce 3. Tinh gia tri quan sat
_ (@ = po)vn
T,

Luu ¥ néu khong c6 o ta thay bang s.

Bué6e 4. Két luan
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+ Néu z, € W,: bac bo gid thiét, chap nhan doi thiét,
+ Néu z,5 ¢ W,: chap nhan gia thiét, bac b doi thiét.

7.2.2 Kiém dinh ty 1é

s N npo > 5 , y
Sau khi kiém tra dieu kién dugce thoa man, ta tien hanh cac
n(l—py) >5
bude thuc hanh sau:
D > Do

Buéc 1. Chon gié thiét Hy : p = po, H1: | p < py
P 7 Po

Buée 2. Tim mién bac bd
Mién bac b6 dang Z nhu sau
Néu p > po thi Wy = (205-a; +00),
Néu p < po thi Wy = (—00; —205-a),

Néu p # po thi W, = (—oo, —Zlga> U (Zl—Qa,-i‘OO).

Buéc 3. Tinh gia tri quan sat
(f = po)v/n

po (1 —po)

qs

Buéc 4. Két luan

+ Néu z, € W,: bac bo gid thiét, chap nhan doi thiét,
+ Néu z,5 ¢ W,: chap nhan gia thiét, bac b doi thiét.

7.2.3 Kiém dinh phuong sai
Cac budce thuc hanh
o? > o}
Buéc 1. Chon gia thiét Hy : 02 = 08, Hi: | o2 < 0(2)
o® # o
Budc 2. Mién bac b
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+ Truong hgp biét trung binh y ta c¢6 mién bac bé dang Khi-binh phuong
véi bac tu do n, mic y nghia «a:

Néu o? > o8 thi W, = (x2 (n) , +00),

Néu 02 < of tht W, = (0,x}_, (n)) ,

Néu 02 # 03 thi W, = (0, Xi% (n)) U (X%g (n), +oo).

Trong d6 n 14 s6 phan tit mau chon dudc, x2(n) 1a phan vi Student bac
tu do n mitc xac suat «, duge xac dinh tit bang 5.

+ Truong hop chua biét trung binh p ta c6 mién bac bd dang Khi-binh
phuong véi bac tu do n — 1, miic y nghia a:

Néu 02 > 03 thi W, = (Xi (n— 1),—1—00) ,

Néu o2 < 0’% thi W, = (Oax%—a (TL o 1)) )

Néu 02 # 02 thi W, = (O,X%_g (n — 1)) U (X%_«; (n—1), +OO)~
Buéce 3. Gia tri quan sat

+ Truong hop biét trung binh g,

+ Truong hgp chua biét trung binh g,

n—1) s
e (221)
o)

Buée 4. Két luan

+ Néu z,5 € W,: bac bd gia thiét, chap nhan doi thiét,
+ Néu z,5 ¢ W,: chap nhan gia thiét, bac b doi thiét.

7.3 So sanh hai tham sb6

7.3.1 So sanh hai trung binh

Cac bude thuc hanh:

M1 > 2
Bud6c 1. Chon gié thiét Ho : = po, Hi: | iy < po

p1 7 o
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Buéc 2. Tim mién béac bd

i) Mién bac b6 dang Z nhu sau
Néu pg > po thi Wy = (20.5_a; +00),
Néu py < po thi W, = (—00; —20.5-a),

Néu py # po thi W, = (—oo, —21;(1) U (21?,%—00).
ii) Mién bac bé dang T nhu sau (khong biét o2 va ny + ny — 2 < 30): Néu
p1 > o thi Wy, = (t, (ng + ng — 2), +00),
Néu py < po thi W, = (—o0, —t4 (n1 + no — 2)),
Néu p1q # po thi W, = (—oo, —ta (ny +ng — 2))U(t% (ny +mng —2), +oo).

Buéc 3. Tinh gia tri quan sat

Ty — T2
+ Dang 7: 2y = ———=
ot 92
m T

Luu ¥ néu khong c6 02, 05 ta thay bing s?, s3.

T — Ty
2 (1 4 1
s (nl _|_ n2>

(n1 — 1) st 4 (ng — 1) 53
n1+n2—2 '

+ Dang T z4s =

Trong dé6 s% =

Buée 4. Két luan

+ Néu z45 € W,: bac bd gia thiét, chap nhan d6i thiét,
+ Néu z,5 ¢ W,: chap nhan gia thiét, bac b doi thiét.

7.3.2 So sanh hai ty lé

Cac buée thuc hanh

P1 > p2
Bué6e 1. Chon gié thiét Hy : p1 = po, Hi: | p; < po
P1# P2

Bude 2. Tim mién bac bd
Mién bac bdé dang Z nhu sau
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Néu p; > po thi W, = (20.5—a; +00),
Néu p1 < pg thi W, = (—OO; —ZO.S—a)7

Néu p; # po thi W, = (—oo, —Zlga) U (Zlga, +oo).

Buéce 3. Tinh gia tri quan sat

Jfi—fe

Jra-n(E+2)

qu ==

n1f1 + nafo

trong do6 f = n 4

Buée 4. Két luan

+ Néu z, € W,: bac bo gid thiét, chap nhan doi thiét,
+ Néu z,s ¢ W,: chap nhan gid thiét, bac bo doi thiét.

7.3.3 So sanh cap

Trong cac truong hop trén, khi so sanh hai trung binh ctia hai bién ngau nhién
X,Y ching ta déu xét trong truong hgp ching doc lap. Bay gio, ta gia st X,Y 1a
mot cap gom hai bién ngau nhién phu thuoc nhau, khi dé6 ta khong st dung duge
cac truong hop vé mau doc lap ¢ trén dé so sanh hai trung binh. Truong hop nay
phuong phap so sanh cap thuong duge sit dung.

a) Bai Toan
Trén moi n d6i tugng, ta xét bién ngau nhien X qua hai giai doan truée va
sau, duge sb lieu cu thé

Giai doan truée | x1 | z2 | ... | Tp,

Giai doan sau | y1 | Y2 | ... | Un

V6i mot do tin cay 1 — a cho trude ta can kiém tra dau hieu X qua hai giai
doan nhu thé ndo (c6 khac nhau, 16n hon, hay nhé hon).

b) Céac bude thyce hién
Diat d; = z; — y;,4 = 1,2, ...,n ltc nay bai toan dit ra chinh 1a bai toan kiém
dinh trung binh véi pg = 0, do d6 cac budce thuyc hién duge cu thé nhu sau:
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fqg >0
Budc 1. Chon gié thiét Hy : pg =0,Hy: | pg <0

pa 7 0

Bué6e 2. Tim mién bac bd
Mién béac bé dang Z hosic dang T vé6i bac tir do n — 1 tity theo n > 30
hay n < 30.

Bué6e 3. Tinh gia tri quan sat

Trong d6 d va sq4 lan luot 1a trung binh va do lech chuan méu diéu chinh
cia tap di lieu {dy,ds, ..., d,}.

Bué6e 4. Két luan

+ Néu z, € W,: bac bo gid thiét, chap nhan doi thiét,
+ Néu z,, ¢ W,: chap nhan gid thiét, bac bé doi thiét.

7.4 Kieém dinh phi tham sb

Kiem dinh tham s6 da trinh bay c6 dic diém chung la phai dua trén mot sb
diéu kién lién quan dén tong thé (gia thiét c6 phan phdi chuan hoac cd mau lén).
Tuy nhién trong thic té nhieu truong hgp khong dua ra bat ki gid thiét nao lién
quan dén tham so clia tong thé hodc dang phan phdi xac suat clia tong thé, vi thé
ta khong ap dung dang kiém dinh tham s6 duge. Kiém dinh phi tham sé duge ap
dung trong céc trusng hgp nay. Kiém dinh phi tham s6 phit hgp cho dit lieu dinh
danh va thi bac. N6 ciing hitu dung khi mau c6 nhitng gia tri quan sit bat thuong.
Can khang dinh ring kiem dinh phi tham s6 khong manh nhu kiém dinh tham s6
(khi ma céc diéu kien dé thyc hién kiém dinh tham s6 duge thda man) vi né da
bac b6 qua nhitng thong tin c6 gia tri vé tham sob.

7.4.1 Kiém dinh su doc lap

a) Bai toan
Gia sit ta can nghién citu dong thoi hai dau hieu X va Y, v6i X c6 h dau
higu thanh phan {z1,zs,...,7} ; Y ¢6 ¢ dau hieu thanh phan {y1, v, ..., ye}
. Chon mot mau gom n phan tit , quan sat dong thoi hai dau hieu X va Y
ta c6 bang so6 lieu sau:
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X | Y|y |y Ye
1 ni | N1 | ..o | Nc
xI9 No1 | M22 | ... | N3¢
Th Np1 | Mp2 | ---- | Mhe

trong d6 n;; la tan s6 thuc té tng véi cdc phan tit dong thoi mang dau hieu
(x% yj)'
V6i mot mic ¥ nghia a cho trude, ta can kiém tra X va Y c6 doc lap nhau
hay khong?

b) Cac bugc thuyc hién
Ta ¢6 thé thuc hién theo céc bude sau:

+ Budc 1: Chon gia thiét Hy va doi thiét Hy:

Hy: X va'Y doc lap.
Hy: X va 'Y phu thuoc.
+ Budc 2: Tim mién bac bo:
Wao = (xa (h = 1) (¢ = 1)); +00)
trong d6 x2 ((h —1)(c—1)) la phan vi Khi binh phuong bac tu do
(h—1)(c—1) , mic xac suat a.
+ Budc 3: Tinh gia tri quan sat:
h C (n ) T/L\)2
2 _ ij — "y
Nos =D 2=
i=1 j=1 E
Trong do
nij: Tan s6 thuc té tng véi cdc phan ti dong thoi mang dau higu duge
xac dinh tit mau chon ra.
ni; : Tan sb 1y thuyét tng v6i cac phan ti dong thoi mang dau higu
(z4,v;) . Tan s6 1y thuyét duge xac dinh boi

o~ hicj
nz-j =

n
Véi
h; : Tong s6 lieu clia hang thi 1,
c; : Tong s6 ligu ctia cot j.

+ Budc 4: Tra loi.
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7.4.2 Kiém dinh luat phan phbi

Kiem dinh gia thiét cic quan sat tuan theo mot quy luat nao dé: nhi thiic,
Poisson, siéu boi, chuan,... Gia sit tong thé X c6 luat phan phdi xac suat Fx(x)
chua biét. V6i miic ¥ nghia o cho trude, tit mau quan sat (X1, Xo, ..., X,,) kiém
dinh gi& thiét Hy : Fy () = F% (x) va ddi thiét Hy : Fx (z) # F5 (x) , trong do6
F%(x) 1a luat phan phoi xac suat da biét. Vi mau n quan sat lay ti bién X duge
chia thanh k nhém {Ej, Es, ..., E}.} v6i s6 lugng cu thé nhu sau:

Cac nhom Ek E1 E2 Ek
Tan sb ny | ng | ... | ng
Trong do
k

Zni:nani 255

i=1

E; c6 thé 1a mot gié tri, khoang gia tri hay tap hop mot s6 gia tri. Cac bude thuec
hanh nhu bai toan kiém dinh téng quat, trong do:

- Gia thiét: X c6 phan phdi chuan (nhi thiic, Poisson, siéu boi,...).

- Mién béc bé: W, = (x2 (k—r — 1); +00).

Trong dé r 1a s6 lugng tham s6 trong dang kiém dinh ma ta xét dén. Chang han

XePla)=r=1
XEN(,u,U2):>7":2
XeH(N,M,n)=r=3

- Gia tri quan sat:

Trong d6 p; = P (E;), i = 1,2, ...k, va tan s6 ly thiét n; = np;.

Mot so vi du

Vi du 7.1 Gié stt mot huyén nam trude cé ty 1é tré em bi suy dinh dudng 1a 10%,
nam nay huyén thie hién nhiéu chinh sidch nhiam lam gidm ty lé nay xudng.
chon 400 dita tré, kiém tra ta thiy c6 32 dia tré van con bi suy dinh dudng.
v6i mic ¥ nghia 1% hay cho két luan vé viéc gidm ty 1é tré em suy dinh
dudng ctiia huyén nay.

DS: g=-1,33¢ W, = (—00; —2,326) .
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Vi du 7.2 Kiém tra 100 dita tré clia viing I phat hien 42 dia tré bi sau rang, ving
IT c6 92 dita tré bi sau rang khi kiém tra 200 dta tré. Véi mic ¥ nghia 5%
c6 thé xem ty 1é tré bi sau rang & 2 ving bing nhau duge khong?

DS: g =—0,66 ¢ W, = (—o00; —1,96) U (1, 96; +00) .

Vi du 7.3 Mot truong cap 3 béo cdo hoc sinh gioi, kha, trung binh va yéu kém
clia truong minh lan luot 1a 15%, 40%, 35% va 10%. Kiém tra ngiu nhien
cac hoc sinh ctia truong nay ta lan lugt c6 s6 lieu vé hoc sinh gioi, kha, trung
binh va yéu kém lan lugt 1a 20, 75, 75, va 30. Ho6i bao cdo clia truong ve ty
lé cdc nhom hoc sinh ¢6 dung khong véi mic ¥ nghia 5%.

DS: g=9¢€ W, = (7,815; +0) .

Vi du 7.4 Khéo sat chiéu cao (don vi cm) ciia cadc em bé 10 tudi § mot tinh, nguoi
ta chon mot mau 75 dita bé va dudce sb lieu:

Chidu cao | < 130 | (130 — 135] | (135 — 140] | (140 — 145] | > 145
S6 em 5 15 30 20 5

V6i do tin cay 95% c6 thé khang dinh chiéu cao trung binh hoc sinh ctia tinh
nay 16n hon 137 cm duge khong?
DS: ¢ = 0,953 ¢ W, = (1,645; +00) .

Vi du 7.5 Do chiéu cao (don vi cm) clia 24 tré em 2 tudi tai 1 huyen ta c6 s6 lieu:
84.,4; 89,9; 89,0; 91,9; 87,0; 78,5; 84,5; 86,3; 80,6; 80,0; 81,3; 86,8; 83,4; 89.8;
85.4: 80,6: 85.0: 82.5: 80.7: 84.3: 95 4: 85.,0: 85.5: 81,6
Biét chiéu cao ciia tré em hai thang tudi chung ctia dat nudc la bién ngau
nhién c6 phan phdi chuan N (86,5;9,67) . Hoi véi mitc ¥ nghia 1% c6 sut khéc
biet dang ké vé chiéu cao trung binh ciia tré em huyén nay so véi chiéu cao
trung binh chung ctia dat nudc khong?
DS:g = —2,426 ¢ W, = (—00; —2,576) U (2, 576; +00)

Vi du 7.6 Mot trai chan nuoi ga da nuoi thi nghiem bang khau phan thitc &n c6
b6 sung khang sinh. Kiém tra 81 con ga ta c6 s6 licu:

Trong luong (kg) | 3,8 3,9 [ 4,0 | 4,1 4,243 |44 |45 |4,6 |47
S6 ga 50719 12/15/10/ 965/ 3

a) Trai chan nuoi bao céo trong lugng trung binh ctia nhiing con ga nudi
thi nghiém sau 8 tuan nuoi 1a 4,3 kg thi c6 dung khong véi do tin cay
95%7
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b) Gia st nhitng con ga c6 trong lugng 16n hon 4,3 kg duge xép loai I va
trong luong ctia n6 c6 phan phéi chuan. véi mic ¥ nghia 5%, ching ta
c6 thé két luan trong luong trung binh ctia nhitng con g loai I 16n hon
4,5 kg dugce khong?

DS: g = —3,273 € W, = (—o0; —1,96) U (1, 96; +00) .

Vi du 7.7 So sanh mtc thu nhap theo tuan gitta nam va nit tai mot cong ty lién
doanh ta ¢6 s6 lieu mau nhu sau:

e N chon mot mau 40 nguoi, tinh duge thu nhap trung binh .

e Nam: chon mot mau 50 nguoi, tinh duge thu nhap trung binh .
Biét rang phuong sai thu nhap theo tuan ctia nit 14 80 va ctia nam 1a 100.
V6i miic ¥ nghia 1%, c6 thé két luan thu nhap trung binh ctia nit thap hon

nam dugce khong?
DS:g=-5€ W, = (—o0; —2,326).

Vi du 7.8 Khéo sat chidu cao ( don vi ecm ) clia hoc sinh nit tai hai truong pho
thong trung hoc huyén A va huyén B ta c6 so lieu:

Chiéu cao | S6 hoc sinh nit ctia huyén A | S6 hoc sinh nit ctia huyén B
(150 — 152] 3 5
(152 — 154] 5 10
(154 — 156] 7 14
(156 — 158] 15 18
(158 — 160] 26 2
(160 — 162] 25 11
(162 — 164] 12 9
(164 — 166] 13 5
(166 — 168 10 4
(168 — 170] 5 2

a) Véi mitc ¥ nghia 1% c6 thé xem chiéu cao trung binh hoc sinh trung
hoc nit cia huyén A cao hon huyén B duge khong?
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b) Nhitng hoc sinh c6 chiéu cao tit 154 cm tré xuéng duge xem la nhom
thap. gia st chiéu cao hoc sinh nhém thap 6 hai huyén 1a bién ngau
nhién c¢6 phan phéi chuan c6 phuong sai xap xi bang nhau. Mot ngudi
n6i chiéu cao trung binh hoc sinh nhém thap ctia hai huyén 14 nhu nhau
thi c6 dung khong véi do tin cay 1a 95%.

DS:a) g =3,713 € W, = (2, 326; +00);
b) g =-0,18 ¢ W, = (—o0; —2,08) U (2,08; +00) .

Vi du 7.9 Do hiéu ngang xuong cam (cm) ctia bé gai lic 5 tudi va lic 6 tudi ta
c6 so liew:
5 tuoi: 7,33 7,49 7,27 7,93 7,56 7,81 7,46 6,94 7,49 7,44 7,95 7,47 7,04 7,10
7,64.
6 tuoi: 7,53 7,70 7,46 8,21 7,81 8,01 7,72 7,13 7,68 7,66 8,11 7,66 7,20 7,25
7,79.
Vé6i miic ¥ nghia 1% hay x4c dinh xem gi4 tri trung binh ctia chiéu ngang
xuong cam cé thay doi theo do tuoi khong?
DS: g=-19,72 € W, = (—00; —2,977) U (2,977; +00) .

Vi du 7.10 Nghien cttu 200 cap vg chong c6 thoi gian két hon trén 5 nam dé tim
hiéu ¢6 mbi quan hé gitta thoi gian tim hiéu truéc hon nhan va tinh trang
hién tai cia cudc hon nhan hay khong. C6 3 miic do thai gian tim hiéu trude
hon nhan 14 ngdn, trung binh va dai. Ciing ¢6 3 mitc do tinh trang hon nhan
hién tai 1 hanh phtc, khong hanh phic va ly di. Phong van 200 ngudi ta cé
s6 lidu sau:

Ng#n | Trung binh | Dai

Hanh phtc 38 58 54
Khong hanh phac | 12 14 4
Ly di 10 8 2

V6i do tin cay 95%, danh gia xem c6 mdi quan hé gita thdi gian tim hiéu
truée hon nhan va tinh trang hién tai ciia cuoc hon nhan hay khong?
DS: g=12,4 € W, = (9,488; +0) .

Vi du 7.11 Tién hanh do ngau nhién chiéu cao ctia 100 cay bach dan trong khu
riing trong bach dan clia mot lam truong ta dugde cac két qua sau:
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Khoang chiéu cao

(—00; 8,425)
8. 425: 8, 475
8. 475: 8,525
8.525: 8,575

( )
( )
( )
(8,575; 8, 625)
(8,625; 8, 675)
( )
( )
( )

8,675; 8,725
8,725;8,775
8,775; 8,825
(8,825; +00)

wn
[
EN TN S EEN SR EEN S EEN SR AR B EES BN =T EEN S EEN ) IS
&
<

Haykiém tra gid thiét cho rang chiéu cao cay bach dan & khu rimg trén tuan
theo luat phan phéi chuan véi mic ¥y nghia 5%.
DS: g = 2, 405686 ¢ W, — (14, 0671; +00)

Vi du 7.12 & mot nude, mot dang chinh tri tuyén bo rang 45% ctt tri sé bo phiéu
bau cho ong A 14 ting cii vién ctia ho. Chon ngau nhién 200 nguoi héi y kién
c6 80 ngudi sé bau cho ong A. véi mic ¥ nghia 5% hay cho nhan xét vé tuyen
bd treén.

DS: Véi miic ¥ nghia 5% chua c6 co s bac bd tuyén bo trén.

Vi du 7.13 Mot cong ty tuyen b rang 40% ngusi tieu dung wa thich san pham
clia cong ty. Dé xem xét tuyén bd dé, ngusi ta diéu tra 400 ngusi tieu ding
thay c6 120 ngudi wa thich san pham clia cong ty. Vi miic ¥ nghia 5%, hay
xem ti 1é trong tuyén bé clia cong ty cé cao hon thuc té khong ?

DS: V6i mtic y nghia 5%, ti 1é trong tuyén bo ctia cong ty 13 cao hon thuc té.

Vi du 7.14 Trong luong ctia mot hop san pham do mot may tu dong déng theo
quy dinh 1 6 kg. sau mot thoi gian may san xuat, ngudi ta tién hanh kiém
tra 121 hop san pham tinh dugc trong lugng trung binh X = 5,975kg va
phuong sai mau 1a 5,7596. Véi mitc ¥ nghia 5% hay cho két luan vé sy hoat
dong ctia may.

DS: Véi mitc ¥ nghia 5% chua c6 co s6 dé cho rang may hoat dong khong
binh thuong.

Vi du 7.15 Trong luong ctia mot bao gao la bién ngdu nhién c6 phan phéi chuan
trung binh 50kg. Nghi ngé may dong bao gao lam viéc khéng binh thuong

251



lam cho trong lugng ctia bao gao c¢6 xu huéng giam stat. Ngusi ta can thit 25
bao tinh duge X = 49, 27kg va do léch tiéu chuan méu s = 0,49kg . V6i mic
v nghia 1% hay cho két luan vé nghi ngo trén.

DS: V6i mic y nghia 1%, nghi ngd trén 1a c¢6 co sé.

Vi du 7.16 Ngudi ta mudn kiem dinh gid thuyét Hy : g = 370 va Hy : p # 370 dé
kiém tra mot két luan trong mot tai lieu cho rang : "tudi tho trung binh ctia
loai béng den A 1a 370 gio v6i do léch tieu chuan 20 gis", biét ring tudi tho
trung binh ctia béng den khong vuot qua 380 gio. Néu muén mic y nghia
ciia kiem dinh o = 0, 01 v& xéc suat sai lam loai II 1a 8 khong vust qua 0,05,
thi can diéu tra t6i thiéu bao nhiéu béng den A ?

DS: vay can diéu tra t6i thicu 72 béng den.

Vi du 7.17 Cht hang san xuat mot loai thiét bi do cho biét sai s6 do ciia thiét
bi loai nay c6 do léch tieu chuan bing 5mm. kiém tra mot mau 19 thiét bi
loai nay tinh dudgc phuong sai mau s> = 33 . V6i mic ¥ nghia 5%, hay cho
nhan xét vé ¥ kién trén ctia chii hang. Biét sai s6 do ciia thiét bi c¢6 phan
phéi chuan.

DS: V6i miic ¥ nghia 5%, chua c¢6 co sé bac bd ¥ kién ctia chti hang.

Vi du 7.18 Néu do bién dong vé dudng kinh ciia cac san pham dudc san xuat bsi
mot day chuyén ty dong vudt qua 0,2 (mm) thi day chuyén phai dimg lai dé
diéu chinh. Kiém tra ngiu nhién 12 sdn pham ciia day chuyén do dugc do
léch tieu chuan ciia dudng kinh s = 0,3 . Véi miic ¥ nghia 5%, hiy xem day
chuyén c6 phai dimg lai dé diéu chinh khong, biét dusng kinh clia cac san
pham c6 phan phdi chuan.

DS: V6i mitc ¥ nghia 5%, day chuyén can diéu chinh vi do bién dong cta
dudng kinh san pham 16n hon mic cho phép.

Vi du 7.19 Miic hao phi nguyén lieu X dé san xudt mot san pham clia nha may
tuan theo quy luat chuan cé trung binh 20 kg. Mot méu diéu tra mic hao
phi nguyén liéu dé san xuat 25 sin pham loai nay dudce két qua cho trong
bang :

Miic hao phi nguyén liéu hao phi (kg) | 19,5 | 20,0 | 20,5

S6 san pham 5 18 2

V6i miic ¥ nghia 5% c6 thé cho ring phuong sai ctia mtc hao phi nguyeén licu
12 0,06 kg? hay khong.

DS: v6i mitc ¥ nghia 5% c6 thé cho ring phuong sai ctia mic hao phi nguyén
licu 12 0,06 kg2,
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Vi du 7.20 Kiém tra chat lugng san pham vé mot loai hang do hai nha may A
va B san xuat cho két qua : trong 500 san pham ctia A c¢6 50 phé pham va
trong 400 san pham ciia B ¢6 60 phé pham. véi mic ¥ nghia 5%, hay xem

a) Chat lugng san pham ctia A va B c¢6 khac nhau khong ?
b) Chat lugng sén pham ciia A c6 t6t hon B khong ?

DS: a) khac nhau; b) A t6t hon B.

Vi du 7.21 Giam doéc mot hang san xuat thép mudn xac dinh xem c6 sy khac
nhau vé ning suat gita ca ngay va ca toi hay khong. Diéu tra mot mau 100
cong nhan clia ca ngay san xuat duge trung binh 74,3 ( don vi : phan/1 gic/
nguoi) véi do lech tieu chuan 16; mot mau khac 100 cong nhan ciia ca t6i
sén xuat duge trung binh 69,7 (don vi : phan/1 gid/ ngudi) véi do lech tieu
chuan 18. Hay xem c6 sy khéc nhau vé nang suat gitta hai ca khong, véi mic
¥ nghia 5%.

DS: v6i mitc ¥ nghia 5% chua c6 bang chiing vé syt khac nhau vé niang suat
trung binh cua hai ca.

Vi du 7.22 Giam dbc ctia cong ty thuc pham mudn xac dinh lieu mot kiéu dong
g6i méi ¢6 lam tang lugng hang ban dugc hay khong. Chon ngau nhién 30
quay tuong duong nhau gom 15 quay ban hang dugc déng theo géi méi va
15 quay khac ban hang dugc déng theo goi cii, tinh dugce trong thoi gian
nghién citu lugng hang ban duge tai mdi quay hang déng gbéi méi c6 trung
binh X = 130 hop v6i s; = 10 ; hang déng goi cit ¢6 trung binh : Y = 117
hop véi sy = 12 . V6i mitc ¥ nghia 5% hay xem kiéu déng géi méi c6 lam
tang luong hang ban dugc khong. Gia st lugng hang ban dudc theo hai kiéu
déng goi ¢6 phan phdi chuan va ciing phuong sai.

DS: v6i miic ¥ nghia 5% kiéu déng géi méi lam tang lugng hang trung binh
ban ducc.

Vi du 7.23 Diéu tra doanh s6 ban hang tai cac cita hang 6 hai ving A va B clia
mot cong ty trong thai gian T, két qué cho nhu sau: ( don vi : trigu dong )

Ving A Vung B
X =121 |Y =89,17
s?=76,57| s3=17,37

m = 16 n =10

Véi mitc ¥ nghia 10%, hay xem c6 st khac nhau vé doanh s6 ban hang trung
binh ctia mdi ctta hang & hai viing khong. Gia stt doanh s6 ban hang ctia mdi
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ctia hang c6 phan phéi chuan.

DS: v6i mitc ¥ nghia 10% doanh sé ban hang trung binh ctia méi ctta hang

tai hai vuing khac nhau va vung A cao hon B.

Vi du 7.24 Dé khéo sat gia ban ctia hai cita hieu thuc pham 16n A va B, ngudi
ta diéu tra ngau nhién gia ban ctia 12 mit hang(MH) thong dung nhat nhu

sau:

MH| 1 | 2 | 3 | 4|5 6| 7| 8] 9|10/ 11|12
A 0,89059(1,29(1,50|2,49|0,650,99| 1,99 |2,25|0,50| 1,99 | 1,79
B 095|055 1,49 |1,69(239]0,79/0,99|1,79|2,39 | 0,59 | 2,19 | 1,99

Vé6i mic ¥ nghia 2% hay xem c6 su khac nhau vé gia ban & hai cita hieu hay

khong.

DS: V6i miic y nghia 2%, chua c6 co s6 dé cho rang gia ban trung binh cta

hai cita hiéu 1a khac nhau.

Vi du 7.25 Nguoi ta diing phuong sai hay do léch tiéu chuan lam do do danh
gi4 su rii ro ciia ¢d phiéu. diéu tra ngdu nhién gia co phiéu clia cong ty A
trong 25 ngay tinh duge s = 6,52 ; clia cong ty B trong 22 ngay tinh dudc
s3 = 3,47 . V6i mic ¥ nghia 5% c6 thé cho ring do rii ro ¢d phiéu clia cong

ty A cao hon cua cong ty B khong ?

DS: Véi mitc ¥ nghia 5%, chua c6 co s6 dé cho rang co phiéu ctia A nhiéu rai

ro hon ¢o phiéu cia B.

Vi du 7.26 o) mot nude, dé xac dinh xem st tmg ho clia nhitng cong dan nuée
d6 vé mot sac thué méi c6 thu thuoc vao mitc thu nhap ctia ho hay khong |
ngudi ta tién hanh diéu tra ngau nhién 1000 ngudi va phan loai theo cac miic

thu nhap cta ho cho trong bang sau :

Mtc thu nhap

Sic sau thué

Thap | Trung binh | Cao Tong

Ung ho 182 213 203 598
Phéan doi 154 138 110 402
Tong 336 351 313 1000

Véi miic y nghia 5%, hay cho két luan vé viec xac dinh treén.
DS: bac bé Hy, chap nhan H;.
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Vi du 7.27 San pham san xuat ra trén mot day chuyeén tuy dong duge déng goi
mot cach ngau nhién ¢t 3 san pham trong mot hop. méau kiém tra ngau nhién
100 hop san pham loai nay cho két qua :

S6 san pham loaiI |0 1 | 2 | 3
S6 hop 0] 10|40 |50

V6i miic ¥ nghia 5%, c6 thé xem s6 san pham loai I ¢6 trong mot hop 1a bién
ngau nhién c6 phan phoi thi thic khong?
DS: Chap nhan H,.

Vi du 7.28 Dé tim hiéu s6 thiét bi bi héong trong mot thang ctia mot hé théng
may, nguoi ta theo doi 50 thang lién va duge s6 thiét bi bi hong cho trong
bang:

x| 0112 (3/4]6]8
n; |10 4112|8716 |3

V6i mtc ¥ nghia 5%, c¢6 thé cho rang s6 thiét bi bi hong X tuan theo quy
luat Poisson P(A) hay khong ?

DS: Véi mic ¥ nghia 5%, chua c6 co sé cho ring s6 thiét bi bi héng X tuan
theo quy luat Poisson.

Vi du 7.29 Do chi tieu X ( don vi la gam ) ctia mot loai sén pham két qua cho
trong bang

Lép | 18-20 | 20-22 | 22-24 | 24-26 | 26-28 | 28-30

n; 3 4 14 33 27 19

V6i miic ¥ nghia 5% cé thé cho rang c6 phan phoi chuan khong ?
DS: Chap nhan H,.

Vi du 7.30 Mot bao céo cho rang "su phan chia thi trudng niam ngoai ve ti
l¢ khach hang st dung sin pham clia ba cong ty A, B, C tuong tng 1a
pa = 30%, pg = 50%, pc = 20% da bi thay doi trong nam nay khi cong ty C
cho ra mot loai san pham méi" . Hay cho nhan xét vé béo cao dé véi miic ¥
nghia 5%. Biét rang mau diéu tra thi trudng nam nay clia cac cong ty cho
két qua : trong 200 khach hang, s6 ngitoi diing san pham clia cac cong ty A,
B, C tuong ting 14 48 ; 98 ; 54 ( nguoi ).
DS: Bac bé H,,.
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7.5 Bai tap c6 huéng dan

Kiém dinh trung binh tong thé

Trudng hop 1: Biét phuong sai
Bai 7.1 Do chiéu cao (don vi cm) ctia 24 tré em 2 tudi tai 1 huyén ta c6 so lieu:

84,4 1899 |89,0 | 91,9 | 87,0 | 785 | 84,5 | 86,3 | 80,6 | 80,0 | 81,3 | 86,8
83,4 89,8 | 85,4 | 80,6 | 85,0 | 82,5 | 80,7 | 84,3 | 95,4 | 85,0 | 85,5 | 81,6

Biét chiéu cao ctia tré em hai thang tudi chung ctia dat nuéc la dai lugng ngau
nhién c¢6 phan phéi chuan N (86, 5;96,7). Héi véi miic § nghia 1% cé sut khac biet
dang ké vé chiéu cao trung binh ciia tré em huyén nay so véi chiéu cao trung binh
ctia dat nude khong?
Giai

Goi X 1a bién ngau nhién cho thong tin chiéu cao ciia tré em hai thang tudi tai
huyén nay X ~ N (u; 0?).
Day la bai toan kiém dinh trung binh p véi n = 24 < 30,02 = 96, 7.
Kiém dinh gia thiét

Hy : ppo= pio = 86,5; Ho : it # plo-

Néu Hj dang thi bién ngau nhién

(X - No)\/ﬂ

o

Kl — NN(O, 1)

Mién béc bo:
W% = (—oo; —Zkg,m) U (217(2),01;—1—00) = (—OO; —2, 58) U (2, 58; —|—OO)

V6i méau trén, ta tinh duge trung binh mau 7 = 84, 975.
Tt d6 tinh gia tri ciia thong ke K

B — (84,975 — 86,5)v/24 _ _o.76.
V96.7

Do ki = —0,76 ¢ Wa nén ta chap nhan gid thiét, nghia la chiéu cao trung binh

cua tré em huyén nay khong khac so véi ca nudec.

Bai 7.2 Khéi lugng ciia mot loai san pham do mot nha may san xuat 1a mot dai
lugng ngdu nhién tuan theo luat phan phéi chuan A (500, (8,5)?). Sau mot thoi
gian san xuat, do phan anh ctia khach hang, ban lanh dao ctia nha may nghi ngs
rang khéi luong trung binh ctia loai san pham nay c6 xu huéng gidm, nén tién
hanh can thit 25 san pham va thu duge két qua sau:
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Khéi luong(g) | 480 | 485 | 490 | 495 | 500 | 510

S6 san pham | 2 3 8 5 3 | 4

Vé6i miic ¥ nghia o = 0,05 hiy cho két luan vé diéu nghi ngo trén.
Gidi
Goi X la bién ngdu nhién chi khéi lugng san pham do nha may san suat X ~
N (p, 0?).
Day 1a bai toan kiem dinh trung binh p véi phuong sai da biét o = 8, 5.
Kiém dinh gia thiét
Ho @ po= po =9500; Ho : po < po;

Néu H, dang thi bién ngau nhién

K = (X = 0)v25 ~ N(0,1).

o

Véi miic ¥ nghia o = 0,05 , ta c6 mién bac bo
Wa = (_007 _Z%_O,og,) = (—OO, —165)

V6i mau trén ta c6 T = 494.

Khi doé

(494 — 500)v/25
85

k1 = = —3,529 € W,,
nén gid thiét Hy bi bac bd, nghia 1a dicu nghi ngd trén 1a c6 co s6.
Bai 7.3 Néu may méc lam viée binh thuong thi trong lugng ctia san pham cé ky
vong toan 14 100g va do lech tieu chuan o = 1. Qua mot thoi gian san xuat, nguoi
ta nghi ngs trong lugng trung binh ciia loai san pham nay da thay doi. Can thit
100 san pham va tinh duge x = 100, 3g. V6i miic ¥ nghia o = 0, 05, hay két luan
diéu nghi ngo trén c6 dung hay khong?
Giai

Goi X 1a bién ngau nhién chi trong lugng ctia san pham cé ki vong p va phuong
sai 02 = 1.
Day la bai toan kiém dinh trung binh p véi phuong sai 0 = 1. Chua biét phan
phdi ctia X nhung kich thuée mau 16n n = 100 > 30.
Kiém dinh gia thiét

Hy : pp=po = 100; Hy : pu # po.

Néu H, dang thi bién ngau nhién

Ky = (X = 10)v100 ~ N(0,1).

o
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Vé6i miic ¥ nghia o = 0.05, mién bac bé la
Wa = (—o0, —zl_g,os) U (21—3,05,+oo) = (—00,—1.96) U (1.96, +00).

V6i mau trén ta c6 T = 100, 3 va

(100, 3 — 100)+/100
1

ki = =3€ W%,
nén ta bac bo gia thiét, nghia 1a diéu nghi ngd trén 1a c6 co sé.
Bai 7.4 Mi chinh duge déng géi 453 gam mot goi trén may tir dong. C6 thé coi
trong luong céc géi mi chinh tuan theo luat phan phéi chuan véi do lech chuan 36
gam. Kiém tra ngdu nhién 81 géi thay trong lugng trung binh la 458 gam. Vi miic
¥ nghia a = 0.05; c6 thé két luan trong luong cac géi mi chinh c¢6 xu huéng tang
khong?

Giai
Goi X la bién ngau nhién chi khéi lugng ctia mdi géi mi chinh X ~ A (u, o2).
Day 1a bai toan kiém dinh trung binh g v6i phuong sai o2 = 362
Ta kiém dinh gai thiét

Ho : po=po = 453; Ho = pu > pio.
Néu Hj dang thi bién ngau nhién

K = (Y_MO)MNN(O,D.

o

Véi o = 0,05, mien bac bo 1a:

V6i mau trén ta co
T = 458, n = 81,0 = 36.

Khi d6
458 — 453)V/81
P 36) — 1,25 ¢ W,,

nén ta chap nhan gia thiét.

Vay trong lugng mi chinh ¢6 xu huéng tang la khong dung.

Truong hop 2: Khéng biét phuong sai

Bai 7.5 Cong ty A mudn san xuat loai béng deén c6 tudi tho trung binh 1600 gis.
Néu thoi gian diing ngan hon 1600 gio thi cong ty sé mat khach hang; néu thoi
gian ding dai hon thi chi phi sé ting len. Dé biét xem qui trinh san xudt co tot
khong, cong ty chon mot mau ngau nhién gom 64 béng den dét thit va thay tuoi
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tho trung binh clia ching 1a 1570 gid véi do lech chuan la 121 gio. Hay cho két
luan vé qui trinh san xuat ¢ mic y nghia 5%.

Giai
Goi X la bién ngau nhién chi tudi tho clia loai bong den do cong ty A san suét.
Day la bai toan kiem dinh trung binh hai phia véi

n— 64,7 = 1570, 5 — 121
va phuong sai chua biét.
Kiém dinh gia thiét:
Ho @ pp= po = 1600; Hy : p1 # po.
Néu H, dang thi bién ngau nhién

(7 — ,lfo)\/6_4

K p—
? 3

~ t(63).
Mién bac bo

W = <—oo; —to,205(63)) U (to,205(63); +oo) — (—00; —1.96 U (1.96; +00).
Véi ¥ nghia o = 5%, thi

1570 — 1600).1/64
k2=(570 126100)\/6_:—1,98361/1/3

nén ta bac bo gia thiét.
Vay quy trinh sdn suat khong tot.
Bai 7.6 Tré lai cong ty A trong bai tap trén, cong ty tuyéen bd rang tudi tho trung
binh ctia béng den do ho san xuat 1a khong dudi 1600 gio. V6i mau trén, ban hay
cho két luan vé 10i tuyén bo clia cong ty, 6 miic y nghia 4%.
Giai

Goi X la bién ngau nhién chi tudi tho ctia loai bong den do cong ty A san suat.
Day 1 bai toan kiém dinh trung binh phia trai véi n = 64,7 = 1570,5 = 121 va
phuong sai chua biét.
Chon gié thiét:

Hy:p= po =1600; Hy : pp < .

Néu H, dang thi bién ngau nhién

Véi ¥ nghia a = 4%,mién bac bo
Wy = (—00; —t0,04(63)) = (—o0; —1,76).
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Tinh gia tri ctia thong ke Ko

1570 — 1600)./64
k2:(570 126100)\/6_:—1,98361/1/@

nén ta bac bo gia thiét va chap nhan ddi thiét.

Vay 13i tuyén bd ctia cong ty 1a chua hop 1y.

Bai 7.7 Khéo sat chiéu cao clia cdc em bé 10 tudi 6 mot tinh, ngusi ta chon mot
mau 75 dia bé va dudce sb lieu:

Chiéu cao | <30 | 130-135 | 135-140 | 140-145 | >145

S6 em 5 15 30 20 5

V6i do tin cay 95% c6 thé khing dinh chiéu cao trung binh hoc sinh ciia tinh nay
16n hon 137cm duge khong?
Giai
Goi X la bién ngau nhién chi chiéu cao ctia méi hoc sinh ¢ tinh d6, X c¢6 phan
phoi xac suat chua biét va kich thudéc mau kha 16n n = 75.
Chon cap gia thiét
Ho:p=po=137Ho: pp > po.

Néu Hj dang thi bién ngau nhién

(X - Mo)\/ﬁ
S

Ky = ~ t(74).

Véi do tin cay 95%, ta c6 mién bac bd
W, = (t0’05, —|—OO) = (1, 645, +OO).

V6i mau trén ta tinh duge 7 = 131, 167; 3 = 27,492. Tu d6 tinh gia tri clia thong
ke K.
(131,167 — 137)\/75

— — 1
e 27,492 837 & W,

nén ta chap nhan gia thiét, nghia 1a chiéu cao ctia hoc sinh khong 16n hon 137cm.
Bai 7.8 Giam doc mot xi nghiép cho biét luong trung binh clia mot cong nhan
thuoc xi nghiép hién nay la 600 ngan dong/tuan. Chon ngau nhién 36 cong nhan
thay luong trung binh la 520 ngan dong/tuan, véi do lech chuan o = 40 ngan
dong/tuan. Loi bao cdo ciia giam doc c6 tin cay duge khong, véi mic ¥ nghia
a=5%.
Giadi

Goi X 1a bién ngau nhién chi mic luong ctia méi cong nhan, X c¢6 phan phoi chua
biét vA ¢d mau la n = 36 > 30.
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Day 1a bai toan kiem dinh trung binh v6i phuong sai chua biét.
Cap gia thiét kiem dinh

Ho :pp= po = 6005 Ho = 1 # po.
Néu Hj dang thi bién ngau nhién

= K- g V36 £(35).

Véi miic ¥ nghia o = 0,05, ta c6 mién bac bd:
Wa = (—OO, —t0705(35)) U (t0705(35), +OO) = (—OO, —196) U (196, +OO).
V6i mau trén ta c6 T = 520, 5 = 40. Tt d6 tinh gia tri clia thong ke

20 — 600).
k2:(5 0 40600)6:_12€Wa’

nén ta bac bé Hy, nghia 13 1i tuyén b ctia giam déc khong thé tin dudc.

Bai 7.9 Mot nha may san xuat sam 16p o6 to tuyen bd ring tudi tho trung binh
mot chiée 16p 6 t6 ctia ho 1a 30000 dam. Co quan giam dinh chat luong mudn kiém
tra tinh chinh xac ctia 16i tuyeén b6 nay da lay ngau nhién 100 chiée 16p dé thuc
nghiém va tim dugce trung binh mau 29000 dam véi do lech chuan 1a 5000 dam.

a) V6i a = 0,05, co quan giam dinh c¢6 bac b6 duge 161 tuyén bd trén khong?
b) Véi a = 2%, co quan giam dinh c¢6 bac bd duge 101 tuyen bo trén khong?
Giai
Goi X la bién ngau nhién chi tudi tho ctia 16p 6 6.
a) Kiém dinh gia thiét
Hy : p1= po = 30000; Ho : pu # po.
Néu H, dang thi bién ngau nhién

(Y—Mo)vloo ~ 1
S

Ky = (99).

Véi miic ¥ nghia a = 0,05, mién bac bo
We = (—oo, —foagS(99)) U (t%os(99),+oo) = (=00, —1,96) U (1.96, +00),

v6i mau tren ta c6 T = 29000; § = 5000 va gia tri ctia thong ke Ko

29000 — 30000).4/100
5000
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nén ta bac bé Hy, nghia 1a tuyén bd chua chinh x4c.
b)Kiém dinh gia thiét

Hy : p1= po = 30000; Ho : pu # po.
Néu Hj dang thi bién ngau nhién

(X —p)vI00 _,
E

K, = (99).

Vé6i mitc ¥ nghia a = 0,02, mién bac bd
W = (—OO» —t<>-g2(99)) U (t0-202(99),+00) = (—00, —2.33) U (2.33, +00).

Theo mau trén 7 = 29000, 5§ = 5000 va tinh gia tri clia thong ke

29000 — 30000)./T00
by = | ) — 2 ¢ W,
5000 :

nén ta khong thé bac bé Hy, nghia la tuyén bd chinh xéc..
Bai 7.10 Miic quy dinh cho mdi géi banh duge déng goi tu dong la 225g. Kiem
tra ngdu nhién 81 géi, thay khoi luong trung binh 1a 210g, véi do lech chuan méu
1a 36g. V6i mic ¥ nghia a = 0.01, hay cho két luan ve tinh hinh san suat.
Giai
Day 1a bai toan kiém dinh trung binh vé6i phuong sai chua biét.
Goi X 1a bién ngau nhién chi khéi lugng ctia moi goi banh.
Chung ta kiém dinh gia thiét

Ho:p=po =225, Ho @ 1 # po.
Néu Hj dang thi bién ngau nhién

(X - Mo)\/8_1
S

Ky = ~ 1(80).

Véi mic ¥ nghia o = 0,01, mién bac bo 1a
W%::(—“%—ﬁ@%8®)LJG%p@OL+aQ::(—m%—zﬁatjeﬁs,ﬁm)

V6i mau trén ta c6 n = 81,7 = 210, 5 = 36. Khi do

225 =21 1
/{?2:( > 360)\/8_:3,7561/‘/3,

nén ta bac bo gia thiét Hy.
Vay trong luong dong goéi thay doi.

262



Bai 7.11 Dugc biét nhip dap trung binh ctia nam thanh nién 1a 72 lan/phuat.

Kiém tra 64 thanh nién lam viéc trong ham 16, thay nhip mach trung binh ctia ho

la 74 lan/ phit v6i do léch chuan méu 1a 9 lan/phut. Hay xét xem lam viéc trong

ham 10 ¢6 lam tang nhip mach hay khong, hay két luan v6i mic ¥ nghia o = 0, 01.
Giadi

Day 1a bai toan kiem dinh trung binh v6i phuong sai chua biét.

Goi X 13 bién ngau nhién chi nhip mach ctia nam thanh nién lam viéc trong ham

lo.

Chiing ta kiem dinh cip gia thiét

Ho:p=po="72Ho:p> po.
Néu Hj dang thi bién ngau nhién

(7 — ,lfo)\/6_4

K p—
? 3

~ 1(63).

Véi o = 0,01, mién bac bo la:
Wa = (t0,01(63), +00) = (2,33, +00).
Theo mau trén ta ¢c6 T = 74; 5 = 9,n = 81. Khi d6

(74 — 72)/81

ko = 5

=2¢ W,,

nén ta chap nhan gia thiét.
Vay nhip mach thanh nién lam viéc trong ham 16 khong c6 xu huéng tang.
Bai 7.12 Trong diéu kién chan nuoi binh thudng, luong sita trung binh ctia mot
con bo la 14kg/ ngay. Nghi ngo dieu kién chan nuoi kém lam cho lugng sita gidm,
ngudi ta tién hanh diéu tra ngau nhién 50 con va tinh duge lugng sita trung binh
clia mot con trong mot ngay 1a 12.5kg va do léch chuan mau 1a 2.5. V6i mic y
nghia o = 0,05 hay két luan diéu nghi ngd noéi trén.
Giai

Day la bai toan kiém dinh trung binh véi phuong sai chua biét va n = 50 > 30.
Goi X 13 bién ngau nhién chi lugng sita clia moi con bo.
Kiém dinh gia thiét

Ho:p=po=14;Ho: p < pio.

Néu Hj dang thi bién ngau nhién

= X ’;0)\/5_0 ~ £(49).

Véi o = 0,05, mien bac bd 1a
Wo = (=00, —t0,05(49)) = (—o0, —1,65).
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Theo mau trén ta ¢c6 T = 12,5;n = 50; 5§ = 2,5 nén

12,5 — 14)+/50
k2:( ) 25)\/_:—4,243€Wa,

nén ta bac bo gia thiét, nghia la luong sita c6 xu huéng gidm.
Vay diéu nghi ngd trén 1a c¢6 co sé.

Kiém dinh ti 1é tong thé

Bai 7.13 Tai mot dia phuong, béenh B ¢6 ti 1é 34%. Sau mot dot diéu tri, kiem
tra lai trén 100 ngudi, thay c6 24 ngudsi bi bénh B. Ho6i dot diéu tri ¢6 thuc su lam
giam ti le bénh B & dia phuong trén khong? (két luan 6 miic y nghia 5%).

Giai
Day la bai toan kiém dinh ti 16, mau c6 kich thuée n = 100.
Goi p 1a ti le benh B ¢ dia phuong sau dgt diéu tri.
Kiém dinh gia thiét:

Ho:p=po=0,34Hy:p<py=0,34.

Tan suat bénh B ctia mau:

24
n =100

Néu Hj dang thi bién ngau nhién

Kg _ (fn _pO)\/m - N(O, 1)

po(1 —po)

= 0,24

Véi mic ¥ nghia o = 5%, mién bac bod 1a
Wa = (—o0; _Zé—o,os) = (—o0; —1,65).
Gia tri thong ke K3

0,24 — 0,34)v/100
kg,:(’ ,34) = —2,111 ¢ W,

/0,34.0,66

nén ta bac bé giad thiét, nghia la sau dgt diéu tri thiyc sy c6 lam gidm ti lé bénh B
tai dia phuong.

Bai 7.14 Gid stt mot huyén nam trude cé ty 1é tré em bi suy dinh dudng la 10%,
nam nay huyén thyc hién nhiéu chinh sidch nham lam giam ty & nay xuéng. Chon
400 dita tré, kiem tra thay cé 32 dia tré van con bi suy dinh dudng. Vi mic ¥

264



nghia 1% hay cho két luan vé viéc gidm ty lé tré em suy dinh dudng ctia huyén
nay.
Giai
Day 1 bai toan kiém dinh t§ 1é v6i kich thuéc mau n = 400.
Goi p la ty lé tré em bi suy dinh dudng sau khi thuc hién chinh sach.
Kiém dinh cip gia thiét:

Ho:p=po=0,1Hg:p < po.

. ) . 32
Tan suat tré bi suy dinh duéng trén mau: f, = 100 = 0, 08.
Néu Hj dang thi bién ngau nhién
n — Po) V400
Ks = fn —p0) ~ N(0,1).

po(1 — po)
Véi miic o = 0,01, ta c6 mién bac bo:
Tinh gia tri thong ke K3

0,08 — 0, 1)v/400
kg,:( ! ) — 1,333 ¢ W,,

v/0,1.0,9
nén ta chap nhan gia thiét Hy.
Vay ti 1é tré em suy dinh dudng van chua giam.
Bai 7.15 Theo mot nguon tin thi ti 1é ho dan thich xem dan ca trén tivi 1a 80%.
Tham do 36 ho dan thay c6 25 ho thich xem dan ca. V6i miic ¥ nghia la 5%. Kiém
dinh xem nguon tin nay c6 dang tin cay khong?

Giai

Day 1a bai toan kiém dinh ty lé véi mau c6 kich thuée n = 36.
Goi p la ty lé ho dan thich xem dan ca trén tivi.
Cap gia thiét

Hy:p=po=0,8Ho:p# po
Gia tri tan suat dan thich xem dan ca trén mau f,, = 0, 694.
Néu H, dang thi bién ngau nhién

K3 — (fn _pO)\/% NN(O, 1).

po(1 —po)

Véi mitc ¥ nghia o = 0,05, ta c6 mién bac bo 1a

Wa = (_oo, —z) U (z_ +oo) — (—00, —1.96) U (1.96, +00).
2

2
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V6i mau trén ta cé

by — (0,694 — 0,8).v/36 _ 150 ¢ W,
J0.80.2 :
nén ta chap nhan gia thiét, nghia 1a nguon tin nay dang tin cay.
Bai 7.16 Ty lé phé pham ctia mot nha may trude day 1a 5%. Nam nay nha may ap
dung mot bien phéap ki thuat méi. Dé nghien ctu tac dung ctia bien phap ki thuat
méi, ngudi ta lay mot mau gom 800 san pham dé kiém tra va thay cé 24 phé pham.

a) V6i a = 1% hay cho két luan vé bién phéap ki thuat méi nay?

b) Néu nha may béo cdo ty lé phé pham sau khi ap dung bién phap ky thuat
mdi 1a 2% thi ¢6 chap nhan duge khong?(a = 0.05).
Giadi
Goi p la t§ lé phé pham sau khi a4p dung k¥ thuat méi.
a) Kiém dinh gia thiét
Hy:p=py=0=0,05Hp:p < po.

Gi4 tri tan suat trén mau f,, = 0, 03.
Néu Hj dang thi bién ngau nhién

K3 = (fn —po)m NN(O, 1).

po(1 —po)

Véi mic ¥ nghia o = 0,01, ta c6 mién bac bd
Wa = (o0, _5%70,01) = (—00, —2,33).

V6i mau trén ta co

0,03 — 0, 05)4/800
kS:(’ ,05) = —2,596 € W,,

v/0,05.0,95

nén ta bac bé Hy, nghia la bien phap k¥ thuat méi lam gidm ty lé phé pham.
b) Kiém dinh gia thiét

Hy:p=po=0,02Ho:p# po.
Gia tri tan suat trén mau f,, = 0, 03.
Néu H, dang thi bién ngau nhién

K3 = (fn —po)\/@ NN(O, 1).

po(1 —po)
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Vé6i miic ¥ nghia o = 0,05, ta c6 mién bac bo
Wa/g = (—OO, —Zl—g,os) U (21—3,05,4—00) = (—OO, —1.96) U (1.96, +00).

V6i mau trén ta co

(0,03 — 0,02)/300
/0,02.0, 98

nén ta bac bé Hy, nghia 1a bao cdo trén khong duge chap nhan.

Bai 7.17 Mot bio cdo noi rang 18% gia dinh ¢ thanh phé HCM c6 may tinh ca
nhan & nha. Ngudi ta chon ngau nhién 80 gia dinh trong thanh phd c6 tré em dang
hoc va thay c6 22 gia dinh c6 may tinh. V6i miic ¥ nghia 2%, hay kiém dinh xem
lieu trong cac gia dinh c¢6 tré em dang di hoc, ty lé gia dinh ¢6 may tinh cao hon
ty 1&é chung hay khong?

ks =

= 2,02 € W%,

Giai
Day 14 bai toan kiém dinh t§ 1é v6i mau cé kich thude n = 80.
Goi p la ty lé gia dinh ¢6 tré em c6 may tinh.

. 22
Ti lé mau f, = 20 =0, 275.

Kiém dinh gia thiét
Hy:p=po=0,18 Hy:p > po.
Néu Hy dang thi bién ngau nhien

K3 — (fn _pO)\/% NN(O, 1).

po(1 —po)

Véi miic o = 0,02, mien bac bo 1a
Wa — (Z%—O7027 +OO> — (2, 067 —I—OO)

V6i mau trén ta cé f, = 0,275,

(0,275 — 0, 18)4/80
V/0,18.0,82

nén ta bac bé Hy, nghia la ty 1é gia dinh c6 tré em c6 may tinh cao hon ty lé chung.
Bai 7.18 May san suat tu dong véi ty 1é chinh pham 1a 98%. Sau mét thoi gian
hoat dong, ngudi ta nghi ngd ti 1é trén da giam. Kiém tra ngdu nhién 500 san pham
thay c6 28 phé pham. Véi a = 0,05 hay kiém tra chat lugng lam viéc ciia may c6
con duge nhu trude khong?

ks =

—=2,212 € W,,

Gidi
Day la bai toan kiém dinh ti 1, kich thuée mau 1a n = 500.

267



Goi p 1a ti 1é chinh pham do may san suét.
Kiém dinh gia thiét
Hy:p=po=0,98Ho:p < po.

Néu Hj dang thi bién ngau nhién

K3 = (fn —po)\/ﬁ NN(O, 1)‘

po(1 —po)

Véi o = 0.05, mién bac bé 1a
Wa = (—OO, —Z17(2),05) = (—OO, —1.96).

. . 500 — 28
V6i mau trén ta cé ti lé mau f, = 0 - 0,944 va

44 — Vv
- (0,944 — 0,98)v/500 _ 50 C WL
/0,93.0,02

nén ta bac bo gia thiét. Vay chat lugng lam viéc clia may da giam.

Bai 7.19 Ham lugng dau ly thuyét ciia mot loai cay bang 0,5 (sau mot thoi gian
cham boén). Lay ngdu nhién mot mau gom 100 cay, thay co ti le dau f, = 0,7.
Kiém dinh gid thiét Hy : p = 0,5 v6i d6i thiét Hy : p # 0,5 ; v6i miic ¥ nghia
a=0,01.

Glidi
Kiém dinh gia thiét Hy : p = po = 0,5 v6i ddi thiét H; : p # 0,5. Néu Hy diang thi

bién ngau nhién
n — Po)V 100
fy = U ZPIVI00 gy,

po(1 — po)

Vé6i miic ¥ nghia o = 0,01, mién bac b6 la:

W, = (—OO, —21—0,01) U (21—2,01 S —|—OO) = (—OO, -2, 58) U (2, o8, +OO).

2

V6i mau trén ta cé f, =0,7;n = 100 va

(0,7 — 0,5)4/100
V0,5.0,5

ks = =4 ecW,,

nén ta bac bo gia thiét.

Vay ham lugng dau ctia cay khac 0,5.

Bai 7.20 Ti lé mic bénh sét rét ¢ mot huyen mién ndi 1a 0,07, trong lan kiém tra
stic khée ngau nhién 350 nguoi thay c6 30 nguoi mang vi trung sot rét. V6i miic
v nghia 0,05 c¢6 thé khang dinh ti lé méc bénh sét rét trong viung c6 thay doi hay
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khong?
Giai
Goi p 1a ti le nguoi mac bénh sot rét.
V6i mau trén ta c6 ti lé nguoi mac bénh sét rét trén mau 1a f, = % Ta kiém dinh
gid thiét
Hy:p=0,07;Hy:p+#0,07.
Vé6i miic ¥ nghia a = 0,05, mién bac bo 1a:

W% = (—OO, —212,05) U (212,05, +OO) = (—00,—1,96) U (1,96, +0c0).

Tinh gia tri clia thong ke K3
(2% —0,07)v/350

ka =
5 /0,07.0,93

= 1,152 ¢ W,

nén ta chap nhan gia thiét.
Vay ti 16 mac bénh sét rét trong ving khong thay doi.
Bai 7.21 Ti lé bénh nhan khéi bénh T khi diéu tri bang thudc A 1a 85%. Thi
nghiem dimng loai thuéc B dé chita bénh thi trong s6 900 ngudi mac bénh T c6 810
ngudi duge chita khéi benh. Nhu vay, véi mic ¥ nghia o = 0,05 c6 thé két luan 1a
thudc B hiéu qua hon loai thudéc A hay khong?
Giai

Day la bai toan kiem dinh ti lé, kich thuéec mau ngau nhién 1a n = 900.
Goi p 1a ti le benh nhan khéi bénh khi diing thudc B.
Kiém dinh gia thiét

Hy:p=0,85Hy:p>0,85.
Véi o = 0.05, mién bac bé la:

Wa = (21,05, +00) = (1,65, +00).

V6i mau trén ta co f, = % =0,9 va

. (0.9-0.85)v900 _ 1201 € W

/0,850, 15

nén ta bac bo gia thiét.
Vay thuéc B hiéu qua hon thudc A
Kiém dinh gia thiét vé su bing nhau ctia trung binh hai

tong thé

Dang 1: Biét phuong sai hai téng thé
Bai 7.22 Ngudi ta cho hai nhém hoc sinh, theo thit tu, dai dién cho hai truong A
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va B, lam mot bai kiém tra. Nhém thit nhat gom 40 hoc sinh, c6 diém trung binh
7.4; nhém tht hai gdm 50 hoc sinh, ¢6 diém trung binh 7.8. Dua vio méau treén,
c6 thé két luan rang: diém trung binh ctia truong B t6t hon diém trung binh cia
truong A khong? (két luan & mitc ¥ nghia 4%). Biét rang diém s6 ctia mdi hoc sinh
ctia hai trusng A va B c¢6 phan phdi chuan véi do lech chuan, theo thi tu, 1a 0,8
va 0,7.

Gidi
Goi X,Y tuong ting la bién ngdu nhién chi diém s6 ctia mdi hoc sinh trusng A va
truong B.
Day la bai toan kiém dinh su bing nhau trung binh hai tdng thé véi

n=40;x ="7,4;0x = 0,8;

m=>50;y=7,80y =0,7.
Kiém dinh gia thiét
Hy:px = py,
HO3MX < py.

Néu Hj dang thi bién ngau nhién

O'g( g
v+

WO( — (_007 _Z%_0704) — (_007 _17 76).

K¢ = ~ N(0,1).

3|

Mién bac bo

V6i mau trén, chung ta co

7.4-7.8

U= ———" = -2 490 € W,,
0,82 0,72
20 T Fo

nén ta bac bé Hy, nghia la diém trung binh ctia hoc sinh trusng B cao hon hoc
sinh truong A.

Bai 7.23 So sanh mtc luwong thu nhap theo tuan 6 mot cong ty lien doanh gitta
nam va nit, ta c6 s6 lieu mau nhu sau: Nii: chon mot mau 40 nguoi, tinh duge thu
nhap trung binh 1a 130$, Nam: chon mot mau 50 ngudi, tinh duge thu nhap trung
binh 140$. Biét ring phuong sai thu thap theo tuan ctia nit 1a 80 va clia nam 13
100. V6i mic ¥ nghia 5%, c6 thé két luan thu nhap trung binh ctia nit thap hon
nam dugce khong?

Giai
Goi X, Y lan lugt 1a bién ngau nhién chi thu nhap clia nit v nam. Day 1a bai toan
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ki¢cm dinh sy bang nhau trung binh hai tong thé véi o7 = 80; 07 = 100.
Kiém dinh gia thiét
Ho:px =py, Ho:px < py.

Néu Hj dang thi bién ngau nhién

2 2
I9x 4 %%
40 + 50

Véi mic ¥ nghia a = 0,05, mién bac bo la
Wa = (=00, =21 ;) = (—00, —1,6449).

V61 mau trén ta co:

Khi do 130 — 140
80 100
01T 350

nén ta bac bo Hy, nghia la thu nhap cia nam 16n hon thu nhap cta ni.
Bai 7.24 Trong luong san pham do hai nha méy san xuét la cac dai luong ngau
nhien phan phéi theo quy luat chuan va c¢é do lech tieu chuan la o = 1kg. V6i miic
v nghia 5% c6 thé xem trong lugng trung binh ctia san pham do hai nha may san
xuat ra 1 nhu nhau hay khong? Néu can thit 25 san pham ciia nha may A ta tinh
duge T = 50kg ; Can 20 san pham ctia nha may B thi tinh dude ¥ = 50, 6kg.

Giai
Goi X,Y la bién ngau nhién chi trong lugng san pham do nha may A va nha may
B san suat.
Day 1 bai toan kiém dinh su bang nhau trung binh hai tong thé véi phuong sai
O'g(— = 032, =1
Ching ta kiém dinh gia thiét

Hy:px = pyva Ho s pux # py.

Néu Hj dang thi bién ngau nhién

X-Y
Ko = ———==~N(0,1),
%t

v6i mic ¥ nghia o = 0,05, mién bac bé 1a
VV&/Q ZZ(——OO,——Z17gp5) LJ(217205,4—OO) = (—00,—1,96) U (1,96, +00).
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V6i mau trén ta c6 T = 50;7 = 50,6 va

50 — 50,6
ke = ——== = —2 € Wy,

Va tw

nén ta bac bé Hy, nghia la trong luong trung binh sdn pham do hai nha méy san
suat 1a khac nhau.
Bai 7. 25 Sau 30 lan quan sat thi nghiém, nguoi ta nhan thay thoi gian lam viec
trung binh clia mot linh kién dién t1 14 60 gio. Trong cling mot diéu kién, nguoi
ta tién hanh quan sat 20 lan khi chi tiét d6 chua dude cai tién, thi thoi gian lam
viéc trung binh clia chi tiét 1a 55 gio. Biét rang o1 = 7 v& 09 = 5, hdi a = 0, 001;
su cai tién co thuc su c6 tac dung hay khong?

Gian
Day la bai toan kiém dinh sy bing nhau trung binh hai tong thé véi phuong sai
o1 =7va oy =35.
Goi X,Y lan luot 1a thoi gian lam viéc ctia linh kien dién t1 trude va sau cai tién.
Khi doé

X~ N(ux,5%);Y ~ N(uy, 7).
Kiém dinh gia thiét
Ho:px = py; Ho o px < py.

Véi miic ¥ nghia o = 0,001, mién béac bo la:

Wo = (—o0, _75%—0,001) = (=00, =3,1).

V6i mau trén ta co
T=059n=2000=25
y=060;n=30;00=71.
Khi do
ke = ———= = —2,945 ¢ W,,,

52 72
Va5
nén ta chap nhan gia thiét.

Vay st cai tién thue syt khong c6 tac dung.

Dang 2: Khong biét phuong sai

Bai 7.26 Trong mot cong ty san xuit béng den, ngudi ta muén kiem tra sy lam
viéc clia hai phan xudng A va B. Mot mau gom n = 8 béng den clia phan xudng A
cho tudi tho trung binh 4000 gio v6i do lech chuan 200 gis. Mot mau gom m = 10
bong den clia phan xudng B cho tudi tho trung binh 4300 gis v6i do lech chuan
250 gio. Biét rang tudi tho clia moéi béng den ciia hai phan xudng A va B, theo thit
tu, tuan theo luat phan phdéi chuan cé ciing phuong sai. Hay cho két luan vé su
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khac nhau gitta tudi tho trung binh ctia hai loai bong den trén ¢ mic ¥ nghia 1%.
Giai

Goi X,Y lan lugt 1a bién ngau nhien chi tudi tho ctia bong den do phan xudng A

va phan xudng B san suat.

Day 1a bai toan kiem dinh su bang nhau trung binh hai téng thé véi kich thuée

n=38,m = 20.

Kiém dinh gia thiét

Hy: px = py,

Foiux 7 Hy.

Néu Hj dang thi bién ngau nhién

Mién bac bd
W2 = (—o0; —t%(m)) U (t%(w); +00) = (—00, —2,9208) U (2, 9208, +00).

V6i mau trén ta co:

2 95% + 7s}

= — 49843, 75:
10+8—2 T
T—7 4000 — 4300
[ s - = —2,8320 ¢ W,.
o1 | 1 /49843, 75 x 0,225
s*(15 * 5)

nén véi mitc ¥ nghia a = 0,01 ta khong thé bac bo Hy.

Vay ching ta két luan ring: véi mitc ¥ nghia 1% sy khac nhau vé tudi tho trung
binh ciia hai loai béng deén trén la khong c6 ¥ nghia vé mit thong ke.

Bai 7.27 Khao sat chiéu cao ctia hoc sinh nit tai hai truong pho thong trung hoc
huyén A va huyén B ta c6 s6 lieu:
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Chiéu cao (cm) | S6 hoc sinh truong A | S6 hoc sinh truong B
150-152 3 5
152-154 5 10
154-156 7 14
156-158 15 18
158-160 26 22
160-162 25 11
162-164 12 9
164-166 13 5)
166-168 10 4
168-170 5) 2

a) Véi miic ¥ nghia 1% c6 thé xem chiéu cao trung binh hoc sinh trung hoc nit
cua huyén A cao hon huyén B dugc khong?

b) Nhitng hoc sinh c¢6 chiéu cao nh6 hon 154cm duge xem 1a thap. Gia sit chieu
cao hoc sinh nhém thap & hai truong 1a dai luong ngau nhién c6 phan phdi
chuan c6 phuong sai xap xi bang nhau. Mot ngudi néi chiéu cao trung binh
hoc sinh thap ctia hai truong 14 nhu nhau thi ¢6 ding khong véi do tin cay
95%.

Glidi
a) Goi X,Y lan lugt 1a chiéu cao ctia hoc sinh nit tai truong A va B.
Day la bai toan kiém dinh sy bing nhau trung binh hai tong thé véi phuong sai
chura biét va n = 121;m = 100.
Kiém dinh gia thiét
Ho:px =py; Ho:px > py.

Néu H, dang thi bién ngiu nhién

X-Y

K7 = ——— ~ #(219).
% 4 5%
T

Mien bac bd
Wa = (t0701(219); +OO) = (2, 326, —|—OO)
V6i mau trén ta co

n =121;7 = 160.603; §x = 4.216
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m = 100;7 = 158,48: 3y = 5, 777

160, 603 — 158, 48
P "2 — 3,062 € W,,

42162 | 57772
\/ 1 T 100

nén ta bac bo gia thiét.
Vay chiéu cao trung binh ctia hoc sinh nit truong A cao hon hoc sinh truong B.
b) Goi X,Y lan lugt 1a chiéu cao clia hoc sinh nit tai trudong A va B n6 hon 154cm.
Day 1 bai toan kiém dinh st bang nhau trung binh hai tong thé v6i phuong sai
chua biét va n = 121;m = 100.
Kiém dinh gia thiét

Hy:px = py; Ho : px # py.
Néu Hj dang thi bién ngau nhién

Véi do tin cay 95% ta c6, mién bac bd

Wa 2 = (—o0, —t%(219)) U (t¥(219), +00) = (—00, —2,08) U (2,08, +00).

V6i mau trén ta co
n=87=152 25 5x = 1,035

m = 15;y = 152, 333; 5y = 0,352

va
2 T8% + 14587 0,44
8+ 15—2
152,25 — 152,333
kr = = —0,125 ¢ W, 9,
0,44(% + &)

nén ta chap nhan gia thiét.
Vay chiéu cao trung binh ctia hoc sinh nit c6 chiéu cao nhé hon 154cm cta hai
truong la nhu nhau.
Bai 7.28 Ban thit nghiem 100 vién dan tén lia loai mdéi thay khoang cach tam
ban trung 1& 68.9 km, trong khi néu ban 90 qua dan tén lita loai cii thi tam ban
trung binh 1a 61,52 km. Cho biét S? = 49,7 va S2 = 58,8. Hoi su cai tién ¢6 thuc
sit hiéu qua v6i do tin cay 0,99.

Giai
Goi X,Y lan luot 1a bién ngau nhién chi tam ban cla tén lita loai cii va loai mai.
Day 1 bai toan kiém dinh syt bang nhau trung binh hai tong thé v6i phuong sai
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chua biét va n = 100; m = 90.
Kiém dinh gia thiét
Ho:px =py; Ho: pux < py-
Néu H, dang thi bién ngau nhién
-Y
Ky — ~ 1(188).

_ 1 1
S%(156 T 50)

+

Véi do tin cay 0.99, ta c6 mién bac bo la:
Wy = (—00, —t0,01(188)) = (—00, —2, 33).

V6i mau trén ta co

T = 61,52;n = 90; 52 = 58, &;
7 =68,9;m = 100; 57 = 49,7
va o 89 % 58,8499 x 49,7
S T 0r10-2 Lo
y 6L52-689 o e

7 pu—
/54, 008(5 + 755

nén ta bac bo gia thiét. Vay su cai tién thuc su c6 hieu qua.
Bai 7.29 Mot giong laa duge trong trén hai thita ruong véi ché do phan bon khac
nhau. Khi thu hoach, ta c6 két qua nhu sau: Thita ruong thi nhat 1ay 1000 bong lta
thi dém dugc s6 hat trung binh ctia mdi bong laa la X = 70; Sx = 10 con thita thi
hai lay mau 500 bong lda véi s6 hat trung binh ciia mdi bong 1a Y = 72; Sy = 20.
V6i mic ¥ nghia o = 0,05; héi X va Y ¢6 khac nhau khong?
Gidi

Day 1a bai toan kiém dinh sy bing nhau trung binh hai tong thé véi phuong sai
chua biét va n = 1000; m = 500.
Kieém dinh gia thiét

Ho:px = py; Ho: pux # py

Vé6i a = 0,05, mién bac bé 1a:
Wa/2 = (—o00, —t¥(1498)) U (t%(lﬁl%); +00) = (—o0, —1,96) U (1,96, +00).

V6i mau trén ta cé
T = 70;n = 1000; Sx = 10;

7 = 72:m = 500; Sy = 20
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va

2 _ 999.100 +499.20°

1000 + 500 — 2
70 — 72

7 p—
\/199, 933(105 + =)

nén ta bac bo gia thiét.
Vay s6 hat lda trén mot bong lda ctia hai thita ruong khac nhau.

= 199, 933;

k

= 2,582 € W, s,

Kiém dinh gia thiét vé su bang nhau cta ti 1é hai tong

thé

Bai 7.30 Dé so sanh vé ti 1é mot loai benh B dbi véi tré so sinh trai va tré s sinh
gai, nguoi ta quan sat 100 bé trai thay c6 20 chau mac bénh B; quan sat 120 bé
gai thay c6 30 chau mac bénh B. Hoéi ti 1é nhiém bénh B déi v6i bé trai va gai c6
nhu nhau khong? (hay két luan 6 mic ¥ nghia 1%).
Giai

Goi p1, p2 1an luot 1a ti 1é béenh B ctia bé trai va bé gai.
Day 1a bai toan kiém su bang nhau ti lé ctia hai tong theé.
Kiém dinh gia thiét

Hy :p1=p2; Ho: p1 # p2.
Ti lé chung

p_20430_ 5
220 22
Néu Hj dang thi bién ngau nhién
K5 = S~ Jns ~N(0,1).

VI = Dl + )
Mién bac b
Wa/g = (—OO; —217(;,01) U (2172,01 X —I—OO) = (—OO; -2, 58) U (2, 58; —|—OO).

V6i mau trén ta co

20 30
fl 100 07 7f2 120 07 5a
0,2—-0,25
k5 — ) U — —07881 ¢ Wa/Q;

5 17 (1 1
\/ 235+ (100 + 120)
nén ta khong thé bac bé Hy, nghia la ti 16 nhiém bénh B déi v6i bé trai va bé gai
la nhu nhau.
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Bai 7.31 Kiém tra 100 dta tré ctia ving I phéat hien 42 dda tré bi sau rang. 0
ving II ¢6 92 dita tré bi sau rang khi kiém tra 200 dia tré. V6i miic ¥ nghia 5%
c6 thé xem ty 1é bi sau rang & hai viing bing nhau dugc khong?
Giai

Goi p1, p2 1an luot 14 ti 1é tré em bi sau rang & viung I va ving II.
Day 1a bai toan kiém su bang nhau ti 1é cia hai tong thé.
Kiém dinh gia thiét

Hy:p1=p2; Ho:p1 # pa.
Ti 1é chung la

42 4+ 92
= — = (,447.
/ 100 4 200 ’
Néu Hj dang thi bién ngau nhién
K5 = S — Jno ~ N(0,1).

VI = D5 + 70)
Véi mic ¥ nghia o = 0,05, ta c6 mién bac bd
W 2 = (—00; —21—37,05) U (z%; +00) = (—o0; —1,96) U (1,96; +00).
Vé6i mau cu thé ta co:

f1 = 0,42; fg = O, 46,
0,42 — 0,46

ks —
\/o, 447.0,553. (s + 510

= 0,721 ¢ Wys,

nén ta khong thé bac bé Hy, nghia la ty lé sau rang ctia hai viing 1a nhu nhau.
Bai 7.32 Diéu tra ngau nhién 200 ngusi c6 hat thude 14, thay c6 28 ngudi bi lao
phoi; 170 ngusi khong hit thudce 14, thay co 12 ngusi bi lao phdi. Ti 1¢ lao phoi giita
nhiing nguoi c6 va khong hit thude 14 ¢6 khac nhau khong? (két luan ¢ mric ¥ nghia
a=1%). Gidi
Goi p1, p2 1an luot 1a ty 1é nguoi hat thude 14 va nguoi khong hit thude 14.
Day 1a bai toan kiém su bang nhau ti 1é cia hai tong the.
Kiém dinh gia thiét

Hy :p1=p2; Ho: p1 # pa.
Ty lé chung la

po W12 A
© 200+ 170 37
Néu H, dang thi bién ngau nhién
K5 = Jon = I ~N(0,1).

VI =Dz + )
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Vé6i miic ¥ nghia o = 0,01, mién bac bo 1a
Wa/g = (—OO; —217(2),01) U (2’178,01 ; —I—OO) = (—OO; -2, 58) U (2, 58; —|—OO),

v6i mau trén ta c¢6 f1 = 0,14; fo = 0,071;
0,14 — 0,071
oy = —— ! =213 ¢ W,
4 33 1 1
\/ﬁ-ﬁ-(m + 175)

nén ta chap nhan gia thiét.
Vay ty lé nguoi hut thude va khong hut thude 1a nhu nhau.
Bai 7.33 Diéu tra ngau nhién 180 em hoc sinh & truong trung hoc A, thay c6 27
em hit thudt 14; diéu tra ngdu nhién 150 em hoc sinh ¢ trudng trung hoc B, thay
c6 30 em hit thube la. Véi mic ¥ nghia 5%, c¢6 thé noi rang ti lé hoc sinh hit thudc
la & truong B cao hon & truong A khong?

Giai
Goi p1, p2 1an luot 1a ty 1é hoc sinh hit thudc trusng A va truong B.
Day 1a bai toan kiém sy bang nhau ti 1é ctia hai tong theé.
Kiém dinh gia thiét

Hy :p1 = pava Hy : p1 < pa.
Ty 1é chung la

274 30
= —— =0,173
/ 180 + 150 ’
Néu H, dang thi bién ngiu nhién
Ks = S~ Jns ~ N(0,1).

VI = Dk + )
Véi miic ¥ nghia o = 0,05, mién bac bo 1a
Theo mau trén ta c¢6 f1 = 0,15; fo = 0,2 va

0,15 —0,2
5 p—
\/0, 173.0,827. (- + L)

k = —1,196 ¢ W,,

nén ta chap nhan gia thiét.

Vay ty 1é hat thude 14 6 hai truong 14 nhu nhau.

Bai 7.34 Mot cuoc dieu tra veé ti 1é sinh vién ra truong c6 viéc lam trong nam dau
tien ctia hai truong dai hoc 16n A va B cho biét: diéu tra ngau nhién 100 sinh vien
mdi ra truong cua truong dai hoc A ¢6 20 sinh vién ¢6 viéc lam, trong 120 sinh
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vién cua truong dai hoc B ¢6 30 sinh vién ¢6 viéc lam. Héi ti 1é sinh vién c6 viéc
lam trong ndm dau tieén khi ra trudng cia hai truong A va B ¢6 nhu nhau khong?(
a=1%).
Giai

Goi p1, pe 1a ty 1 sinh vién truong A va truong B c6 viéc 1am nam dau tién.
Day 1a bai toan kiém sy bang nhau ti 1é cia hai tong thé.
Kiém dinh gia thiét

Ho:p1=p2; Ho:p1 # p2.
Ti 1é chung la:

po 20430 5
100+ 120 22
Néu H, dang thi bién ngau nhién
K5 = S = Jo ~N(0,1).

VI =) (35 + )

V6i miic § nghia a = 0,01, mién béc bo 1a
Way2 = (=003 —z1=001) U (2120015 +00) = (—00; —2,58) U (2, 58; +00).

V6i mau trén ta co

20 30
fl 100 07 7f2 120 07 5
va 0,2 — 0,25
by = 2 = 0,881 ¢ W,

VE B (& + )
nén ta chap nhan giad thiét, nghia l1a ty lé sinh vién ra truong c6 viéc lam la nhu
nhau.

Bai 7.35 Theo déi so tai nan lao dong trong x{ nghiép ctia mot thanh phd, ta thay
xi nghiép I ¢6 500 cong nhan thi c¢6 28 ngudi bi tai nan trong 6 thang dau nam.
Trong ciing thai gian dé xi nghiép II ¢6 20 ngudi bi tai nan trong tong sé 400 cong
nhan. V6i mic ¥ nghia 0,01; hoi ¢6 su khac nhau dang ké vé chat lugng cong téc
phong ho lao dong & hai xi nghiép khong?
Gidi

Goi p1,p2 1an luot 1a ti 1é cong nhan bi tai nan lao dong ctia xi nghiep I va xi
nghiép II.
Day la bai toan kiém sy bing nhau ti 1é ctia hai tong thé.
Kiém dinh gia thiét

Hy:p1=p2; Ho:p1 # pa.
Ti lé chung

28 + 20 4

I =507 100 7
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Néu Hj dang thi bién ngau nhién

K_ fin = oo ~ N(0,1).
VI = e+ )

Véi miic ¥ nghia a = 0,01, mién bac bo 1a:

Wa/g = (—OO; —Zl—(1),01 ; -I-OO) U (Zl—(l),m ; -|—OO) = (—OO; -2, 58) U (2, o8; -I-OO).

V6i mau trén ta co

28 20
fl - % _07056af2 - @ _07057
nén Khi do 0.056 — 0.05
by = —— i = 3,081 € W, 0.

4 71 1 1
\ 757 (500 + 700)
nén ta bac bo gia thiét.

Vay vé chat luong cong tac phong ho lao dong ctia hai xi nghiép khac nhau.
Bai 7.36 Dung thuoc A diéu tri can bénh X cho 200 bénh nhan thi c¢6 150 ngudi
da khoi benh; tuong tu khi ding thuée B dé diéu tri cho 100 bénh nhan méc bénh
X thi c6 70 ngudi khoi benh. Véi s6 lieu thu duge c¢6 thé néi hieu qua ctia hai loai
thuéc A va B 1a nhu nhau khong? (V6i miic § nghia 5%)
Giai

Goi p1,p2 lan lugt 1a ti leé béenh nhan khoi bénh sau khi diéu tri bang thuéc A va
B.
Day 1a bai toan kiém sy bang nhau ti lé ctia hai tong theé.
Kiém dinh gia thiét

Hy :p1 = p2; Ho : p1 # po.
Ti 1é chung

o 150 + 70 B 11
2004100 15
Néu Hj dang thi bién ngau nhién
fnl - fn2

K5 =

VI =Dz + 1)
Véi o = 0,05, mién bac bo:
Waya = (—00; —21-005 ) U (212005 +00) = (—00; —1,96) U (1, 96; +00).

V6i mau trén, ta co

f1 = O, 75;f2 = 0,7
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Khi do 0.75 0.7
ks = = = 0,923 ¢ W, s,
114 /1 1
\/ 1515+ (200 T T00)
nén ta chap nhan gia thiét.
Vay hiéu qua ctia hai loai thuéc nhu nhau.

7.6 Bai tap dé nghi

Bai 7.37 Theo déi gia co phiéu (don vi ngan dong) clia hai cong ty A va B trong
vong 31 ngay, ngudi ta tinh duge: Déi véi cong ty A, gia ¢ phiéu trung binh 13
37,58 véi do lech chuan 1,5; déi vé6i cong ty B, gia ¢d phiéu trung binh la 38,24 véi
do lech chuan 2,2. & mic ¥ nghia 5%, c¢6 su khac biét thyce vé gia co phiéu trung
binh ctlia hai cong ty A va B khong? Biét riang gia c6 phiéu cau hai cong ty A va
B la cac bién ngau nhién tuan theo luat phan bd c¢6 cling phuong sai.

Bai 7.38 Dé so sanh thdai gian cit trung binh clia mot may tién loai cii v6i mot
may tién loai méi, ngudi ta cho méi may cat thit 10 1lan va do thoi gian cit (tinh
bang giay). Két qua thu duge nhu sau:

May loai ci 58 58 56 38 70 38 42 75 68 67
May loai méi 57 55 63 24 67 43 33 68 56 H4.

Biét riang thoi gian cit clia may loai cii va loai méi 1 cac bién ngau nhién tuan
theo luat phan phdi chuan c6 do léch chuan theo thit tiy 1a 13,5 giay va 14,5 giay.
V6i miic ¥ nghia 3%, c6 thé cho rang may loai méi t6t hon ( c6 thoi gian cit trung
binh it hon) may loai cti hay khong?

Bai 7.39 Mot cudc diéu tra ctia Hoi phu nit dé danh gia vé mot du luan xa hoi
cho rang luong ciia phu nit thap hon lwong ciia nam gidi. Mot mau ngau nhién gom
4 ngudi dan ong c6 luong trung binh 1a 78,0 (ngan dong), véi do lech chuan mau
14 24,4; mot mau ngau nhién doc lap khac doc lap v6i mau trén gom 4 phu nit c6
luong trung binh 14 63,5 ( ngan dong), véi do lech chuan 1a 20,2. Gia st ring luong
clia cd nam va nit gidi déu la cac bién ngau nhién tuan theo luat phan phdi chuan
c6 ciing phuong sai. Hay cho két luan vé cuoc diéu tra trén 6 mic ¥ nghia 10%.
Bai 7.40 Mot mau gom 300 ctt tri ¢ khu vige A va mot mau gom 200 cia tri  khu
viie B cho thay c¢6 56% va 48% theo thit ty ting ho tng ctt vien X. ¢ mtc y nghia
5%, hay kiém dinh gia thiét.

a) C6 sy khac biét gitita hai khu vic vé sy ting ho tng cit vien X.
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b) Ung cit vien X dudc ting ho hon ¢ khu vie A.

Bai 7.41 Mot cong ty bao ché mot loai thudc tri di ting tuyén bo rang thudce clia
ho ¢6 hiéu qua khong dudi 90% trong viéc lam giam con di Gng trong vong 8 gid.
Mot mau gom 200 ngudi bi di tng sit dung loai thudce trén, c6 160 ngudi giam con
di ting. Hay xac dinh xem 10i tuyén bo clia cong ty c6 gia tri khong?

Bai 7.42 Mot méy san suit tu dong c6 ti lé san suét ra san pham loai A ldc dau
1a 48%. May dugc cai rién va sau mot thoi gian 4p dung, ngudi ta kiém tra 40 hop,
mdi hop 10 sdn pham va ghi lai 86 san pham loai A trong mdi hop (SSPLA /h) nhu
sau:

SSPLA/h | 123|456 |7|8[9]|10
S6 hop 2/0/4]6/8[10]4|5|1|0

a) Hay udc lugng ti 1é sdn pham loai A sau khi may dudc cai tién bang khoang
tin cay 95,44%.

b) Hay cho két luan vé hiéu qau ciia viéc céi tién may ¢ mic ¥ nghia o = 0, 05.

Bai 7.43 Nguoi ta muén nghién cttu tac dung ciia viéc cho sinh vién di thuc té
xem su tiép thu kién thic c6 tot hon khong bang cach so sanh diém thi ctia nhém
sinh vien khong di thyc té (SVKTT) v6i nhom sinh vien ¢6 di thuc té (SVCTT).
Két qua nhu sau:

Diém 012131456 | 7]8|9]10
SVCTT |0]0|3]|9 |75 |17[10]11]4] 1
SVKTT |3|3|6[11|7/13]10/12| 4 |1 3

Goi X va Y lan luct 1a bién ngdu nhién biéu thi diém sé ctia sinh vién c6 di thuc
té va sinh vién khong di thyc té.

Diém thi ctia nhom sinh vién c¢6 di thie té c6 thuc sy tot hon khong? (két luan &
mtc ¥ nghia o = 0,01).

Bai 7.44 Mot truong dai hoc muén danh gia tac dung ctia hoi nghi hoc tét dén
thoi gian ty hoc hang tuan (viét tat 1a TGTH) X ciia sinh vien X. Sau hoi nghi,
diéu tra vé TGTH ctia mot s6 sinh vien duge chon ngau nhién cia truong. Két qua
nhu sau:

TGTH(gio) 3] 4|5 |6 |7 |8/[10]11 |12
S6 sinh vien | 7|10 |30 [ 35|25 16| 10| 8 | 3
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Trude hoi nghi, TGTH trung binh ctia mot sinh vién dai hoc 1a 6,2 gic. Hoi nghi
hoc t6t vita qua c6 lam tang TGHT trung binh ctia sinh dai hoc d6 khong? ( két
luan ¢ mic y nghia 1%).

Bai 7.45 San pham ctia mot xi nghiép dic cho phép s6 khuyét tat trung binh cho
mot san pham 1a 3. Sau mot dot cai tién ki thuat, ngusi ta lay ngau nhién 30 san
pham dé kiém tra so khuyét tat trén mdi san pham (SKTTMSP). Két qua thu
dude nhu sau:

SKTTMSP 0[1(2]3[4|5/|6
S6sanpham [ 74416861

a) Hay cho két luan veé hiéu qua ctia dot cai tién ky thuat déi véi s6 khuyét tat
trung binh cia méi san pham & miic ¥ nghia o = 10%.

b) San pham khong qua 2 khuyét tat dudc goi la san pham A. Ti lé san pham
loai A truéc dot cai tién k§ thuat 1a 40%. Dot cai tién k§ thuat cé thue su
lam tang ti 1é sdn pham loai A khong? ( két luan & miic ¥ nghia 5%).

Bai 7.46 Mot hang bao ché thudc dang thit nghiém hai loai thudc gay mé A va
B méi. Viéc thit nghiem duge tién hanh trén hai nhéom tha vat khac nhau. Nhéom
thtt nhat gom 100 con dung thudc A thi c6 71 con bi mé; nhém thit hai, khi diing
thuéc B, c6 58 con bi mé trong 90 con. Hang bao ché mudn kiém dinh xem tac
dung ctia hai loai thudc trén c6 khac nhau khong & mic ¥ nghia 5%. Hay cho biét
két luan?

Bai 7.47 V6i ¥ mudn lam tang chi s6 mé sita ctia loai gidng bo A, mot trai chan
nuoi cho lai bo giébng A v6i mot loai bo gidng B. Do chi s6 mé stta ciia 130 con bo
lai giébng duge chon ngau nhién trong dan bo cla trai, ngudi ta c6 két qua sau:

Chi s6 md sita | S6 bo lai
3 3,6) 2
3,6 ; 4,2) 8
42 : 48) 35
4,8 ; 5.4) 43
5.4 ; 6) 22
6 ; 6,6) 15
6,6 ; 7,2) 5

Biét rang chi s6 md sita trung binh ctia giéng bo A thuan ching 1 4,95. Hay cho
két luan veé hiéu qua cta viéc lai giong ¢ mic ¥ nghia 1%.
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Bai 7.48 Dicu tra vé mot nguyén nhan gay ung thu phoi:

tham do trong 200 ngudi c6 hit thude 14, thay c6 28 ngusi bi K phoi; trong 170
ngusi khong hat thude 14, c6 12 ngusi K phdi. Hai ti 1é nay c6 khac nhau khong?
Két luan rang thudc 14 1a nguyén nhan gay K phoi c6 ding khong? ( & miic ¥ nghia
a =5%).
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Chuong 8

Hoi quy va Tuong quan

8.1 Giéi thiéu ve phan tich hoi quy va phan tich

tuong quan

8.1.1 Phan tich héi quy

"« Thuat ngtt hoi qui dude nha nghién cttu Francis Galton stt dung lan dau tien
vao cudi thé ki XIX trong mot nghién cttu nhim tim hiéu tai sao c6 su on
dinh trong chiéu cao trung binh ctia dan so.

Y4 Phan tich hoi qui 1a nghién cttu moéi lien hé phu thudc clia mot bién (goi 1a
bién phu thudc) vao mot hay nhiéu bién khéc (goi 1a cac bién doc lap), véi ¥
tudng uéc luong va dy doan gia tri trung binh (tong thé) ciia bién phu thuoc
trén co s§ cac gia tri biét trude (trong mau) clia cac bién doc 1ap.

"« Trong phan tich hoi qui, ta khong quan tam chii yéu t6i dai luong heé s6 tuong
quan, thay vao doé, ta cd gang udc tinh mot ham sé toan hoc (ttic 1a phuong
trinh hoi qui) r6i trén phuong trinh d6 wée lugng gid tri clia bién phu thuoc
dura vao cac gia tri xac dinh ctia bién doc 1ap trén co sé ¢6 mdi lien hé nhan
qua gifta cac bién.

8.1.2 Phan tich tuong quan

Y« Muc tiéu chli yéu ctia phan tich tuong quan 1a tinh do6 manh hay mic do lien
hé tuyén tinh giita cac bién ngau nhien.
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4 Trong phan tich tuong quan ta tinh todn mot chi s6 ma chi sé nay cho ching
ta mot hinh anh vé sy bién chuyén ciing v6i nhau ciia hai bién sé. Trong
thuyét tuong quan ching ta khong can dé ¥ dén sy lien hé nhan qua, chi s6
cho biét su tuong quan giita X va Y dugc ude tinh bat ké la:

— X ¢6 anh hudng 1én Y hay ngugc lai,
— CAY va X déu c6 anh hudng qua lai dén nhau,

— Khong c6 bién s6 nao anh hudng trigc tiép lén bién so kia, nhung ca hai
déu bién chuyén cling nhau vi mot bién sé thit ba c6 tac dong lén ca
hai.

¢ Tuy tuong quan 1a mot ky thuat kém stic manh hon hoi qui, nhung hai van
dé nay c6 mot moi lien hé toan hoc rat chat ché va thuong thi tuong quan
duge st dung nhu cong cu bo trg hitu ich cho hdi qui.

8.2 Heé s6 tuong quan

8.2.1 Cong thic

Heé s tuong quan clia hai bién ngdu nhien X va Y, ki hiéu p,, dugce xac dinh
béi cong thic:
Cov (X,Y)
Pzy =
VV(X) AV (Y)
Trong d6 V(X), V(Y) lan lugt 1a phuong sai cia X va Y; Cov(X,Y") 1a hiép phuong
sai gitta hai bién X va Y va dudce xac dinh bdi cong thitc sau:

(8.1)

Cov(X,Y) = E[(X — E(X))(Y — E(Y))] = E(XY) — E(X).E(Y).

8.2.2 Y nghia

He s6 tuong quan ctia hai bién la dai lugng thé hién chiéu huéng va do manh
hay yéu clia mdi quan he tuyén tinh gitta hai bién do6 |ps,| cang gan 1 thi mdi quan
hé tuyén tinh cang chit va p,,, cang gan 0 thi moi quan hé tuyén tinh cang yéu di.

8.2.3 Tinh chéat

Hé s6 tuong quan mau c6 cac tinh chat sau:

._12pmy21
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® pry < 0: X vaY ¢6 méi lien hé tuyén tinh nghich ( p = —1 thé hién mot moi
lien hé tuyén tinh nghich hoan héo).

® pyy > 0: X va'Y ¢6 mdi lien he tuyén tinh thuan (p = 1 thé hien mot mdi
lien hé tuyén tinh thuan hoan hao).

e p=0:X va Y khong c6 moi lién hé tuyén tinh.

8.2.4 Heé sb6 tuong quan mau

Trong thuc té, chiing ta khong biét duge chinh xac Cov(X,Y), V(X),V(Y) dé
tinh he s6 tuong quan p,, vi khi d6 ta phal biét luat phan phoi xac suat clia no.
Do d6 ta phal uéc lugng cac tham sb ciia tong thé trong cong thitc (8.1) bdi cac
tham s6 mau dit trung. Gia s tit tong thé ta chon ra mot mau gom n phan ti.
Quan sat hai bién ngdu nhien X va Y trén n phan ti nay ta c6 s6 lieu cu theé:
(x1,91), (22,92), -y (0, yn) - Khi d6 he s6 tuong quan xéc dinh bdi cong thic (8.1)
sé duge ude lugng bang hé s6 tuong quan mau (ki hieu: R)

S TG -TF

=B VR,

Vi du 8.1. Thai gian sinh truéng ctia mot loai cay trong la dai luong ngau nhien
X ( don vi 1a ngay) va chiéu cao tuong tng Y (don vi 1a cm) duge cho bang sau:

R

(8.2)

X|11]3[4(6|8[9]11]|14
Y|1[2[4(4/5|7]81]9

Hay xac dinh hé s6 tuong quan gita X va Y.

DS: 0.977

8.3 Hoi quy tuyén tinh

8.3.1 Hoi quy tuyén tinh don

1. M6 hinh Muc dich ctia phan tich hoi qui 14 mo hinh héa méi lién hé giita
cac dai luong bang mot mo hinh toan hoc téi wu nhat. Gia sit hai dai luong
X va 'Y ¢6 mbi quan hé nhu sau:

Y = B0+ BiX +e¢ (8.3)
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V6i

Bo 1a hé sb chan,

1 1a he s6 goc,

e 1a thanh phan ngau nhién, khong chéch gitta Y va E(Y \ X), ¢6 thé biang
0, hodic 16n hon 0, hodac nhoé hon 0 khi cic gia tri ndm ngay, hoac phia trén,
ho#c phia dudi duong hoi qui.

Gia st E(g) = 0;V(g) = 0 va e ~ N(0,0?) 1a nhiing bién ngAu nhién khong
tuong quan nhau. Mo hinh (8.3) dugc goi 1a mo hinh hoi qui tuyén tinh don.

. M6 hinh hoi quy mau

Gia sit ta ¢6 n cap dua lieu mau (z1,v1), (T2, %2), ., (Tn, Yn); Y = @) + 3193 )
duong hoi qui tuyén tinh uée lugng ctia (8.3) tit mau. Dit

n
@ZﬁoJrﬂL’Ih,EiZyi—yAi,€2=Z€,2,i:1,2,...,n. (8.4)

xem By vi By 1a cac bién, 1y luan dé c6 22 dat gia tri nhd nhat ( phuong phap
binh phuong t6i thiéu), ta cé duge két qua nhu sau:

. nZw - (Z%)Q (8.5)

=1

30@) (5

\ n

7\

Khi dé ta c6 duge duong 161 hdi qui tuyén tinh mau 1a y = By + Sz
Cha y:
i) By va B la ude luong khong chenh lech ciia By, Bi.
i) Dat
_ 1 _ 1 1 L
SU:;Z%JJZEZ y LY :_Z x;Yi; S Zyz( ) n(:t:y—xy)
' i=1

—_



Khi d6 hai he s6 By va B tré thanh
~ TY-T.y
ﬂl - %
R - (8.6)
Bo=9y— /T

Vi du 6.2. Mot nghién cttu ghi lai hai chi s6 X va Y ctia 10 d6i tugng nhu
sau:

X|70] 65 | 90 | 95 | 110 | 115 | 120 | 140 | 155 | 150

Y | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260

Gia st X va Y c¢6 moi quan hé tuyén tinh, tim mdi quan he ctia Y theo X.

DS: y = 24,4545 40,5091z

8.3.2 Hoi quy tuyén tinh boi
1. M6 hinh

Trong mo6 hinh hoi qui tuyén tinh don, ching ta chi don thuan xay dung
moi quan hé tuyén tinh ctia hai bién X va Y. Nhung trong thuc té, ching ta
thuong gap khong chi bién X dnh hudng dén Y ma con cac bién khac ciing
anh huéng dén Y. Khi d6 dé du béo Y dudc tot ching ta can xay dung mo
hinh hoi qui boi ctia bién Y qua tat ca cac bién doc lap.

Gia st Y phu thuoc vao k bién doc lap X1, X», ..., X; b6i mo hinh:
Yzﬁo—l—ﬁle—f—ﬁng—f——f—ﬁka—i—é (87)

Trong do

Bo 1& he s6 tung do goc,

Bi 1a he s6 do doc ciia Y theo bién X; khi cac bién X1, Xo, ..., X; 1, X4y, ..., Xi
khong doi,

e la thanh phan ngiu nhién v6i E(e) = 0 va Var(e) = o2

Néu ¢ 1a bién ngau nhién khong tuong quan thi (8.7) duge goi 13 mo hinh hoi
qui tuyén tinh boi.

2. M6 hinh hdi quy méau
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Gia st chiing ta c6 n quan sat, moi quan sat co k+1 gié tri (y;, x15, Tosy - -+, Thi) 1 =
1,2,...,n.Khi do6y;, = 8y + frx1; + Poxo; + ...+ Brxr; +e5,1=1,2,....n.

M5 hinh trén duge viét dudi dang ma tran nhu sau:

y=XpB+¢
Trong do
_yl_ _[30- -1$11 To1 ...xkl_ _51_
Y= Yo 5= B X— 1 w12 T2 ... 2o . £9
| Yn | Bk | 1w T g | | en |
Goi 30,31,...,5} 1a cdc he s6 u6c lugng clia mo hinh (8.7). Bang phuong

phap binh phuong t6i thiéu, cac hé s6 nay dude xac dinh béi hé phuong trinh
tuyén tinh sau:

n n n n
n th‘ ngi Z:):;ﬂ T Zyz
i=1 i=1 i=1 Bo =

n n n n N n
Soxy x> Ty e D T1iTki B > xy;
i=1 i=1 i=1 i=1 =1

n n n n 5 B n
Z Ll Z ThiL1q Z TiToi s Z Tl | Pk Z TkilYi
i=1 i=1 i=1 i=1 | =1

Hé phuong trinh trén c6 nghiém la
~ —1
B (x7x) X7y 55)

Vi du 8.3 Nghién cttu vé méi lien he gitta do tudi, ty trong co thé (duge tinh
bang cach 1ay trong lugng chia cho chiéu cao binh phuong) va cholesterol
trong mau ctia 18 ngudi, ta c6 két qua do luong nhu sau:
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STT | Do tudi (age) | BMI (bmi) | Cholesterol (chos)
1 16 25 4 3.5
2 20 20.6 1.9
3 52 26,2 4
4 30 22.6 2.6
5 57 25 4 45
6 25 23,1 3
7 28 227 2.9
8 36 249 3,8
9 22 19.8 2.1
10 13 253 3.8
11 57 23,2 4.1
12 33 21.8 3
13 22 20.9 2.5
14 63 26.7 46
15 40 26,4 3.2
16 48 21,2 42
17 28 21,2 2,3
18 49 22.8 1

Tim duong hoi qui tuyén tinh thé hien mdi quan hé gitta cholesterol véi do
tudi va ty trong co the.
DS: Y = 0,45545759 + 0, 0540519221 + 0, 03336380x5.

8.4 Bai tap c6 huéng dan

Bai 8.1. Gia st cac gid tri quan sat duge trén mot mau clia vecté ngau nhién
(X,Y) tuan theo luat phan phdi chuan hai chiéu duge cho trong bang sau:

i [ 1131416891114

yi 1214457/ 819




a) Tim gia tri hé s6 tuong quan mau.

b) Viét phuong trinh duong thang hdi quy ctia Y theo X. Hay dut bao gia tri
clia Y theo X lay gia tri 12.

Gias
a) Gia tri he s6 tuong quan mau:

Yowiy —nTy 364 —8.7.5
(n—1)sxsy 7.4,342.2,828

2_9 = — 07977.

b) Phuong trinh duong thang hoi quy ctia Y theo X Ia:
y = 0,6364z + 0, 5455.
Khi X lay gié tri 12 thi du bdo Y ¢6 gié tri 1a:
Yo = 0,6364.12 + 0, 5455 — 8, 1823

Bai 8.2. Theo déi mat do X (s6 cay/100m?) va san lugng Y clia mot loai cay, ta
dugc két qua:

X 1581687706566 (56|57(6,6]5,7]94
Y |44 |56 | 62| 68|66 | 52| 34|68 65| 90

a) Tim gia tri hé sé tuong quan mau.
b) Viét phuong trinh dusng thang hoi quy ctia Y theo X.
Giai
a) Gia tri he s6 tuong quan mau:

= > TiYi — nTY
(n—1)sxsy

= 0,932.

b) Phuong trinh duong thang hoi quy ctia Y theo X Ia:
y = 0,93z + 12,93,

Bai 8.3. S6 vi khuan Y (don vi: triéu con) sinh san sau X gio dugc ghi lai trong
bang sau qua mot thi nghiém
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X012 3|4|5]6]7]8
Y [ 30]32]35]40 |48 |52|58]|62]|69

a) Tim gia tri he s6 tuong quan mau.
b) Viét phuong trinh duong thang hdi quy ctia Y theo X.
¢) Dy béo sb vi khuan c6 sau 10 gid.
Giai
a) Gia tri he s6 tuong quan mau:

_ 2Ty —nTY
p_
(n—1)sxsy

= 0,9937.

b) Phuong trinh duong thang hoi quy ctia Y theo X Ia:
y = bx + 27,2.
¢) Dy béo s6 vi khuan c6 sau 10 gio 1a 77,2 triéu con.

Bai 8.4. Kiém tra hai mon toan va vat 1y trong mot nhém 10 hoc sinh duge chon
ngau nhién tit mot 16p chuyen vat Iy, ta c6 bang két qua sau, véi Y (diém vat 1y)
va X (diém toan):

X|7|6]7]10]4(5|7|8|8|9
Y6779 [5]3[8[9|6]|7

a) Tim gia tri he s6 tuong quan mau.
b) Viét phuong trinh dudng thang hdi quy ctia X theo Y.
Gias
a) Gia tri he s6 tuong quan mau:

p= =TT gy
(n—1)sxsy

b) Phuong trinh dudng thang hdi quy ctia Y theo X la:
2 = 0,708y + 3, 36.

Bai 8.5. Tinh hé s6 tuong quan va phuong trinh duong hoi quy ctia y theo x clia
mau sau:
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z|1]12]213|3)4
yi 1314|5|5]6]|7

Gias
a) Gia tri he s6 tuong quan mau:

— > Ty — NTY
p_
(n—1)sxsy

=0,95.

b) Phuong trinh dudng thang hoi quy ctia Y theo X la:

y=1,25x+1,75.

8.5 Bai tap dé nghi

Trong mdi bai tap dudi day, gid sit rang vecto ngau nhién dang xét tuan theo luat
phan phéi chuan hai chiéu.

Bai 8.6. Xem vecto ngau nhién (X,Y) ma mot mau ngau nhién gom 8 cip duge
chon ra nhu sau:

i | 12345 ]6]7]|8

yi |4 (8112116 |20 |24 |28 | 32

Hay tinh gia tri hé s6 tuong quan mau ciia X va Y dong thoi cho nhan xét.
Bai 8.7. Mot co s6 san xuat da ghi lai s6 tién da chi cho viéc nghién ctu phat
trien va lgi nhuan hang nam ctia co sé trong 6 nam vita qua nhu sau (don vi 106

VND):

Chi nghiénctu | 5 11| 4 | 5| 3 | 2

Lgi nhuan 31140 (3034|2520

a) Vé bi¢u do phan tan cho dit liéu trong bang trén.
b) Hay tinh gia tri hé s6 tuong quan mau gitta chi nghién cttu va lgi nhuan.

c¢) Chi nghién citu va lgi nhuan thuc sy ¢6 tuong quan khong? (két luan ¢ miic
¥ nghia 2%).
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d) Viét phuong trinh duong hoi quy tuyén tinh mau ctia 1¢i nhuan theo chi phi
nghién citu.

Bai 8.8. Do chiéu cao Y (cm) va chiéu dai chi dudi X (cm) clia mot nhom thanh
nién cling ltta tudi, ngusi ta thu dude s6 lieu sau:

x; | 160 | 161,5 | 163 | 165 | 167 | 168 | 171 | 172
yi | 78 79 80 | 81 | 82 | 83 | 84 | 85

a) Tim khodng tin cay 90% cho chiéu cao trung binh ctia nhiing thanh nién lia
tuoi tren.

b) Tinh gia tri he s6 tuong quan mau cta X va Y.

¢) O mic y nghia 5%, hay cho nhan xét vé tai licu cho ring he s6 tuong quan
cua X va Y la 0,9.

d) Viét phuong trinh dudng hoi quy mau ctia Y theo X.

Bai 8.9. Nhip tim t6i da sau khi ging stc Y tuong tng véi tuoi X ciia ngudi do
duge qua két qua thic nghiem sau:

x; | 30 | 48 | 41 | 38 | 29 | 39 | 46 | 41 | 42 | 24
y; | 186 | 183 | 171 | 177 | 191 | 177 | 175 | 176 | 171 | 196

a) X va Y ¢6 thuc sy tuong quan khong?

b) Néu he s6 tuong quan ctia X vd Y duge cho 1a 0,8 thi két qua thuyc nghiem
trén c6 phu hop véi gia tri da cho khong? (két luan ¢ miic ¥ nghia 5%).

Bai 8.10. Mot gidng vien day mon xac suat thong ké yéu cau moi sinh vién phai
lam mot do an phan tich dit lieu va dy ky thi hét mon. Sau d6, mot mau gom 10
sinh vien duge chon ngau nhién, diém s6 dude ghi lai nhu sau:

Diém thi 81|62 |74|78[93]69 | 72|83 |90 |84
Diém do an | 76 | 71|69 | 76 | 87 | 62 | 80 | 75 | 92 | 79

a) Tim khodng tin cay 95% cho diém trung binh ctia mot sinh vién.

b) Véi miic ¥ nghia 5%, hay danh gia veé sy tuong quan tuyén tinh gitta hai loai
diém trén.
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Bai 8.11. Dé thuyc hien mot cong trinh nghién ctu vé mébi quan hé giita chiéu cao
Y (m) va duong kinh X(cm) ctia mot loai cay, ngudi ta quan st mot mau ngau
nhién va c6 két qua sau:

x; |28 28 124(30 60|30 |32|42]|43 |49

yi| 565|610 5] 7|89 |10

a) Hay tinh gia tri he sé tuong quan mau cau X , Y va cho nhan xét.

b) Hay viét phuong trinh dugng thang hoi qui ctia Y theo X. Hay du bao chiéu
cao cua cay c6 duong kinh 45cm.

Bai 8.12. Nghién ctiu lugng phan bén X (kg) duge ding dé bon cho ruong trong
mot vy; Y (kg/1000m2) 1a ning suat lta. Thong ke ¢ 30 ho gia dinh, két qua nhu
sau:

S6ho | 3 d 2 6 4 3 5 2
T 40 | 40 | 50 | 50 | 50 | 60 | 60 | 60
y; | 270 | 280 | 280 | 290 | 300 | 300 | 310 | 320

a) Tinh gid tri hé s6 tuong quan mau cia X va Y.

b) Kiém dinh gia thiét cho ring hé s6 tuong quan ciia X va Y bang 0,9 ¢ miic
¥ nghia 5%.

Bai 8.13. Chiéu dai xuong dui X(cm) va chiéu cao Y(cm) clia nhiing ngudi dan
ong do tudi 20-30 1 cac bién ngau nhién tuan theo luat phan phdi chuan. Do chiéu
dai xuong dui va chiéu cao cia 10 ngudi dan ong, dude chon ngau nhién, ¢ do tudi
tren. Két qua dude cho trong bang sau:

x; | 44 | 46 | 47 | 47 | 48 | 49 | 50 | 50 | 51 | 52
y; | 155 | 159 | 163 | 166 | 169 | 172 | 174 | 176 | 176 | 179

a) Tim khodng tin cay 96% cho chiéu cao trung binh ctia nhitng ngudi dan ong
do tuoi 20-30.

b) Tinh gia tri hé s6 tuong quan mau ctia X va Y. Hay cho nhan xét vé mitc do
tuong quan gitta X va Y.

c) Mot tai lieu y khoa cho rang hé s6 tuong quan ctia X va Y 1a 0,9. Hay cho
nhan xét vé tai lieu trén ¢ mic ¥ nghia 5%.
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d) Viét phuong trinh dudng hoi qui tuyén tinh mau ctia Y theo X. Hay du bao
xem néu gia tri cia X gidm b6t lem thi gia tri tuong ting ctia Y bién thién
nhu thé nao? Tai sao?

Bai 8.14. Hay chiing minh rang néu X; va X» 1a hai dai luong ngau nhién doc lap
thi hé s6 tuong quan gitta X; vd X5 bang 0. Diéu ngugc lai ¢6 dung khong?

Bai 8.15. Mot nghién cttu dude tién hanh ¢ my dude xac dinh moi quan hé gitta
chiéu cao mot ngudi v ¢d giay clia ho. Nha nghién ciu da thu duge s6 lieu sau:

Chiéu cao (inches) | 66 | 63 | 67 | 71 | 62 | 65 | 72| 68 | 60 | 66

S6 giay 91 718511016 |5 |12105 55| 8

Gia stt mo6i quan heé gitta chiéu cao va s6 gidy 13 tuyén tinh. Tinh hé s6 tuong quan
ctia hai dai luogng nay va thiét lap duong hoi qui tuyén tinh gitta ching. Bai 8.16
Do chiéu cao va duong kinh ciia mot loai cay, ta duge két qua cho bdéi bang sau:

Y | X|6|8[10]12]14
30 |2]17]9]3

35 1011719

40 3124|1613
45 6 | 24|12
50 2 |11 ] 22

Trong d6 X la dudong kinh (cm) va Y 1a chiéu cao (m).
a) Xéc dinh he s6 tuong quan cia X va'Y .
b) Tim phuong trinh hoi qui tuyén tinh ctia Y theo X .

Bai 8.17. S6 licu vé thu nhap (USD) ciia cong nhan tai mot nha méy (V') theo
tham nién (X) va gi6i tinh (Z = 1: nam; Z = 0: nit ) duge cho bdi bang s6 lieu
sau:
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Y X Z
230 12 1
195 10 0
240 11 1
210 13 0
250 14 1
220 13 0
265 15 1
231 15 0
250 16 0
280 16 1
295 17 1
260 17 0
275 18 0
315 19 1
290 19 0

Tim dudong hoéi qui thé hien méi quan hé giita chi s6 Y v6i X va Z.
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PHU LUC I: KIEN THUC BO TRO

1. Tinh chat ctia cac phép toan [ J;[)
a) Tinh chat giao hoan

ANB=BnNA, AUB=DBUA.

b) Tinh chat két hop

(ANB)NC =AN(BNC),
(AUB)UC =AU (BUC).

c) Tinh chat phan phdi

2. Quy tic nhan

Gia sit mot cong viec nao d6 duge chia thanh k giai doan. C6 ny cach thiyc hién
giai doan thi 1, ¢c6 ny cach thuc hién giai doan thit 2,..., ¢c6 ni cach thuc hién giai
doan thu k. Khi do6 ta ¢6 n = nj.ns...ni cach thyc hién toan bo cong viéc.

3. Quy tac cong

Gia st mot cong viec ¢ thé thuc hien dude k truong hop loai trit 1an nhau:
truong hop thi nhat c6 mq két qua, truong hop thi hai c6 ms két qua,..., truong hop
thit k c6 my, két qua. Khi d6 viéc thiie hién cong viéc trén cho m = mi+ma+...++my,
két qua.
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4. Mau

a) Mau khong ldp: cac phan tt cia mau chi ¢c6 mat mot 1an.
b) Mau c6 lap: cac phan ti ctia mau c6 thé lap lai nhidu lan trong mau.

¢) Mau khong tht tu: khi thay doi vi trf cdc phan ti& khac nhau ctia mau ta
khong nhan dugc mau mdéi.

d) Mau c6 thit tu: khi thay doi vi tri cac phan tit khac nhau ctia mau ta nhan
dudge mau mdi.

5. Cac cong thic thudng dung

a) Hoan vi

Dinh nghia: hoan vi clia n phan tit 1a mot nhom c6 thit tuy gom di mat n phan
ti da cho. S6 hoan vi cia n phan tit duge ky hicu 1a B,.

P, =n!
Luu g:
e Ta quy uéc 0! = 1.

e S6 cach sip xép n phan t& khac nhau vio n vi trf da cho trén duong thang
la P, = nl.

e S6 cach sap xép n phan ti khac nhau vao n vi tri da cho trén duong tron 1a
Pn—l = (n - 1)‘

b) Chinh hgp lap (mau c6 thit tu)
Dinh nghia: chinh hop lap chap &k cia n phan t 13 mot nhom c6 thi tir gom &
phan tit khong nhat thiét khac nhau chon tit n phan tit da cho. S6 chinh hgp lap
chap k ctia n phan tt ki hieu 14 Ak.

Ak = ¥,

n

Luu 4: s6 chinh hop lap chap k ctia n phan tit ¢6 thé duge tinh bang cach ap dung
quy tac nhan, trong dé6 c6 k giai doan, méi giai doan c6 n cach.
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c) Chinh hgp (mau khéng lip, c6 thit tu)

Dinh nghia: chinh hop lap chap k ctia n phan tt (k < n) 1a mot nhém c6 thi
tu gom k phan tit khac nhau chon tit n phan ti da cho. S6 chinh hop chap k ctia
n phan tit ki higu 1a AF = nk.

Luu y: A" = P,

d) T6 hop (mau khéng lip, khéng cé thit ti)

Dinh nghia: T6 hop chap k clia n phan tit (k < n) 13 mot nhom khong phan
biét thit tu gdm k phan tit khac nhau chon tit n phan t& da cho. S6 to hop chap &
ctia n phan t1 ki hieu 1a C.

|
ok —___ ™
" Kl (n—k)!

Luu 4: t6 hop khac chinh hgp & viec khong luu ¥ dén thit tu sap xép ctia cac phan
tu.

e) Nhi thitc Newton

(I—f—b chnkbk} ZO,’C kbnk
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6. Mot sb6 cong thiic giai tich quan trong

a. Mot s6 cong thic dao ham va nguyén ham

(arcsinu) = \/% /% = éarctang +C
(arccosu) = \/% /\/% = arcsing +C
(arctanu)/:%/u2 /J%:ln‘w—k\/M‘JrC
(arccotu)/zljru;2 /%z%ln z—T—Z +C
b. Cong thic Taylor
f(x) = f(xo)+ I S:O) (x —x) + ... + %(m —x0)" + f?:: <1:§' ) (x — ())”Jrl

3 f("")k @) iy L (g
k=0 ’

= Pu(x)+ Ry (x) (%)
c. Cong thic Euler
e = cosx +isinx
Cac vi du
Vidul C6 3 sinh vién truong A va 6 sinh vién truong B.

a) Chon ngau nhién 2 sinh vién truong A va 1 sinh vién truong B, héi c¢6
bao nhiéu cach thuc hién?

b) Chon ngau nhién 1 sinh vién truong A va 1 sinh vién trusng B, cit di
hoc 2 nu6e khac nhau, hoi ¢6 bao nhiéu cach thuc hién?

DS: a) 18; b) 36.
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Vi du 2 Mot lo dung 2 vien thudce tot va 3 vien thudc xau. chon ngau nhién 2
vien thubc tit lo nay. Tinh s6 cach dé chon dugc it nhat 1 vien thudc xau.
DS: 9.

Vidu 3 Tu cac s6 1,2,3,4,5,6,7, c6 thé thanh lap dugc bao nhiéu sé trong cac
truong hop sau:

a) S6 ¢6 3 chit s6 doi mot khac nhau.
b) S6 ¢6 4 chit s6 doi mot khac nhau, trong dé c6 chit s61.
DS: a) 210; b) 480.
Vi du 4 Xép 10 sinh vién, trong d6 c¢6 5 nam va 5 nit vao 2 diy ban dai. Héi c6
bao nhiéu cach xép sao cho nam ngoi 1 day, nit ngoi 1 day.
DS: 28800.
Vi du 5 Trong mot dot x0 s6, ngudi ta phat hanh trén mdi td vé s6 c6 5 chit s6.
trong mot dgt x6 s6 khac ngudi ta phat hanh trén mdi to vé s6 c6 6 chit so,
khi d6 s6 vé s6 tang cho viec phat hanh tang thém mot chit s6 1a bao nhieu?

Vi du 6 C6 8 ngudsi, mdi nguoi bat tay mot lan véi nhitng nguoi khac. Hoi:

a) C6 bao nhiéu céi bat tay?

b) Néu trong ho c¢6 3 nguoi khong bat tay 1an nhau thi con lai bao nhiéu
cai bat tay?

DS: a) 28; b) 25.
Vi du 7 Mot hop c6 5 bi do, 6 bi vang. C6 bao nhiéu céch lay tit hop ra

a) 3 bi.
b) 3 bi trong dé c¢6 2 bi do.
c¢) 3 bi trong dé ¢6 bi do6 7

DS: a) 165; b) 60; c) 145.
Vi du 8 Cho 4 chitso ; 1, 2, 3, 4, ¢c6 bao nhiéu cach lap mot sob:

a) C6 3 chit s6 khac nhau tir cac chit s6 trén.

b) C6 3 chit s6 tit cac chit s6 trén.
DS: a) 24; b) 64.

304



7. Bai tap c6 huéng dan
Bai 1.1. C6 bao nhiéu cach xép 5 quyén sach lén mot gia sach?
Giai
Dé thay moi cach xép 1a mot hoan vi ctia 5 phan tit. Tt d6 suy ra s6 cach xép 1a
P — 51 = 120.

Bai 1.2. Mot hoc sinh phai thi 4 mon trong 10 ngay (moi ngay thi mot mon). Co6
may cach lap chuong trinh thi?

Gidi
C6 Af, cach lap chuong trinh thi.
Bai 1.3. C6 may cach rut 3 quan bai tit bo bai 52 quan?
Gidi
S6 cach rat bang s6 to hop chap 3 tit 52 phan ti:
C32, = 4960.

Bai 1.4. Hoi can phai to chitc bao nhiéu tran dau dé 12 doi béng thi dau theo thé
thitc vong tron?

Gidi
Phai t6 chitc O%, = 66 tran dau.
Bai 1.5. C6 4 qua bong mau trang va 6 qua bong mau xanh.
a) C6 bao nhiéu cach chon 5 qué béng?
b) C6 bao nhiéu cich chon 3 qua béng mau trang va 2 qua béng mau xanh?
Glidi
a) C6 C7, cach chon 5 qui béng.
b) C6 CF.C¢ cach chon 3 qua béng mau tring va 2 qua bong mau xanh.

Bai 1.6. Nam di du dam cu6i ctia hai ban Hai va Lan. Tru6ce khi ra vé, Nam va 4
ngusi ban nita cting chup hinh Iuu niém véi co6 dau cha ré. Hay tinh cach xép céc
ban thanh mot hang dé chup hinh sao cho:
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a) Co dau ding canh chu ré.
b) Co6 dau khong diing canh chi ré.
c¢) Nam diing bén phai chi ré.
Giai
a) Ta xem co dau chii ré 1a mot "bo". Khi do, ta c6 Ps = 6! = 720 cach xép 5 ngusi
ban ciing ¢o dau chd ré thanh mot hang. Mic khac tng véi mdi cach xép nay ta

lai c6 P, = 2! = 2 cach hoan vi trong noi bo gitta c6 dau va chi ré. Vay co tat ca
612! = 1440 cach xép theo yéu cau.

b) Xép ngau nhién 7 ngudi ban thanh mot hang thi ¢c6 P; = 7! = 5040 cach. Vay
theo cau a) ta c6 5040 — 1440 = 3600 céch xép sao cho ¢6 dau khong ding cach
chi ré.

¢) Tuong tu cau a), ta c6 720 cich xép sao cho Nam ditng bén cach chi ré.

Bai 1.7. Lép hoc ¢6 45 sinh vién, trong d6 ¢6 43 ban la doan vién. C6 bao nhiéu
cach chon ngdu nhién 5 doan vien dé bau vio ban can sy 16p gom 1 16p trudng, 1
16p pho hoc tap, 1 16p pho doi séng, 1 bi thu va 1 phé bi thu.

Giai

Vi viéc chon 5 thanh vién ¢6 phan biét vi trf nén sb cach chon 5 doan vien dé bau
vao ban can sy 16p 1& s6 chinh hop khong 1ap chap 5 ciia 43 phan tii:

43
Al = g1 = 115511760 (cach)

Bai 1.8. Xép ngau nhién 12 hanh khach lén 5 toa tau. C6 bao nhiéu cach:
a) Xép ngau nhién 12 hanh khach lén 5 toa tau mot cach tuy §.

b) Xép ngau nhién 12 hanh khéach lén 5 toa tau sao cho toa thit nhat c¢6 3 hanh
khéch.

Gidi

a) S6 cach xép ngdu nhién 12 hanh khéch len 5 toa tau mot cach tuy ¥ 1a s6 chinh
hop 1ap chap 5 ctia 12 phan ti:

A7 = 512 = 244140625 cach
b) Ta chia bai toan gom 2 giai doan:
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+ Giai doan 1: Xép ngau nhién 3 hanh khach (tit 12 hanh khéach) vao toa thit nhat,
c6 CFy = 220 (cach).

+ Giai doan 2: Xép ngau nhién 9 hanh khach vao 4 toa tau con lai mot cach tiy
¥, c6 A, = 49 = 262144 (cach). Vay c6 C3,. 4, = 57671680 cach xép ngiu nhien 12
khach lén 5 toa tau sao cho toa thit nhat c6 3 hanh khach.

Bai 1.9. Mot thiing c6 50 quyén sach, trong dé c6 20 quyen sach Tiéng Viet va 30
quyén sach Toan. C6 bao nhiéu céch:

a) Lay ngau nhién ra 10 quyén sach.
b) Lay ngau nhién ra 9 quyén sach trong dé c6 5 quyén sach Toan.

c¢) Lay ra 8 quyén sach Toan dé trao cho 8 em hoc sinh.
Giai

a) S6 cach lay ngdu nhién ra 10 quyén sach tit 50 quyén sach 13 s6 to hgp chap 10
clia 50 phan tit: C50'0 = 10272278170 (cach).

b)

+ C6 Cyy cach lay ra 4 quyén sach Tiéng Viet.

+ C6 C3, cach lay ra 5 quyén sach Toan.

Vay c6 C5,.C5 = 690441570 cach lay ngdu nhién ra 9 quyén sach trong dé c6 5
quyen sach Toan.

c) C6 C8, cach lay ra 8 quyén sach Toan tit 30 quyén sach Toan. ing v6i mdi
cach nay, ta c¢6 8! cach trao 8 quyén sich cho 8 em hoc sinh. Vay c6 C5,.8! =
235989936000 cach thoa yeéu cau.

Bai 1.10. Mot 16 hang c¢6 10 san pham, trong d6 c6 8 san pham t6t va 2 phé pham.
C6 bao nhiéu cach:

a) Lay ngau nhién ra 4 san pham.

b) Léay ra ngau nhién 4 san pham, trong dé6 c6 3 san pham tot.

c¢) Lay ra ngdu nhién 4 san pham, trong d6 c6 it nhat 1 phé pham
Giai

a) S6 cach lay ngau nhién 4 sin pham tit 10 san pham la t6 hgp chap 4 ctia 10
phan ti: Cf, = 210 (cAch).

307



b) Ta c6 thé xem bai toan gom 2 giai doan:
+ Giai doan 1: Lay 3 san pham t6t tit 8 san pham t6t, c6 C3 = 56 (céach).
+ Giai doan 2: Lay 1 phé pham tit 2 phé pham, c6 Ci = 2 (cach).

Vay c6 C3.C3 = 112 cach lay ra ngau nhién 4 san pham, trong d6 c6 3 san pham
t6t.

c¢) Vi16 hang chi c¢6 2 phé pham nén bai toan gom 2 trudng hop:
+ Trudng hogp 1: Lay duge 1 phé pham va 3 sdn pham t6t, c6 C1.C3 = 112 (cach).
+ Truong hgp 2: Lay duge 2 phé pham va 2 sdn pham t6t, c6 C3.C2 = 28 (cach).

Vay ¢6 C5.C3 + C3.02 = 140 cach lay ra ngiu nhién 4 san pham, trong d6 c6 it
nhéat 1 phé pham.

Bai 1.11. Mot ngay hoc 3 mon hoc trong s6 7 mon hoc. Héi ¢6 bao nhiéu cach
xép thoi khod biéu trong mot ngay?

Gidi
Gid st c6 thé chon tiy ¥ cac mon hoc trong ngay dé. Viéc xép thai khoa biéu trong

ngay chinh la viéc chon ra 3 mon trong s6 7 mon c6 dé y dén thi tu va khong co
lap. Do d6, sb cach xép la: A3 = 210.

Bai 1.12. C6 miy cach phan phdi 15 sdn pham cho 3 ngudi sao cho ngudi thit
nhat c¢6 2 san pham, ngudi thit hai c¢6 3 san pham va ngudi thit ba c6 10 san pham.

Giai
Ta co
15!
213110!
Bai 1.13. Trén mot vong tron c¢6 12 diem. C6 may cach vé day cung cé cac mut
la cac diém da cho? C6 may tam gidc nhan cac diém d6 la dinh?

2 3 10 __
C’15'6(13‘6110 -

Giai
C6 thé vé duge C%, day cung va C3, tam gidc.
Bai 1.14. Tim s6 duong chéo ctia mot da giac 16i n dinh?
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Gias
S6 duong chéo clia mot da giac 16i n dinh 1a C? — n.

Bai 1.15. C6 10 nguoi dinh cu vao 3 nude. Nude My: 4 ngusi, Han Quoc: 3 ngudi,
Viet Nam: 3 nguoi. Hoi ¢6 bao nhiéu cach siap xép?

Giai
Cong viéc sap xép 10 ngudi gom 3 giai doan:
+ Giai doan 1: Chon tity ¥ 4 ngusi vao nude My: Cf cach
+ Giai doan 2: Chon tuy ¥ 3 ngudi vao nuée Han Quoc:Cg cach
+ Giai doan 3: Chon tiy ¥ 3 ngudi vao nuée Viet Nam:C3 cach
Theo nguyén 1y nhan, s cach sap xép la: C},.C3.C3 = 4200
Bai 1.16.
1. C6 bao nhiéu s6 chén gom 5 chit s67?
2. C6 bao nhiéu s6 nguyén duong mdi s6 gom 3 chit s6 khac nhau?
Giai
1. S6 cac s6 chan gom 5 chit s6 9.103.5 = 45000.

2. S6 céac s6 nguyen duong gom 3 chit s6 khac nhau A3, — A2 = 648.

8. Bai tap dé nghi

Bai 1.17. Mot 16p hoc ¢6 30 sinh vién trong dé ¢6 20 nam. C6 bao nhiéu cach
chon ra mot ban can sy gom 4 sinh vién néu:
a) C6 ding 2 nam.

Nhiéu nhat 2 Nam.

)
b) Khong c¢6 nam.
c)

)

d) C6 it nhat 1 Nam.
DS:
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a 020 0107
b 10a

C3-Cio + C3.Cy + C3y.Cp;

)
) C
c)
d) O3y — Cly; C30-Ciy + C3.CFy + C3).Cly + Cy.
Bai 1.18. Trong mot budi da vit ¢6 22 nam va 18 nit. Hoéi ¢6 bao nhiéu cach chon:

a) Hai nguoi ra khiéu va?

b) Mot doi nam nit ra khiéu va?

¢) Ba d6i nam nt ra khiéu va?
bS:

a) Cl;

b) 0212~0118§

c) C3,.05.3!.

Bai 1.19. Ngudi ta diing 5 cot cd dé bao hieu trén bién. Biét ring c6 tat ca 7 mau
cd khac nhau. Héi ¢6 bao nhiéu tin hiéu khéc nhau néu:

a) Dung mau tuy ¥.

b) Dung 5 mau khéc nhau.

c¢) Hai cot co ké tiép khong duge cing mau.
DS:

a) 7%

b) A%

c) 7.6%

Bai 1.20. Mot 16p hoc 30 sinh vién trong dé ¢6 20 nam. C6 bao nhiéu cach chon
ra mot ban can sy 16p gom: 1 16p trudng, 1 16p pho, 1 bi thu va 1 thi quy. Néu:

a) Chon bat k.
b) Toan la nt.
c) C6 it nhat mot nam.
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d) Lép trudng la nit.

e) C6 ding mot nam.

DS:
a

b

d

305
010 Azga
020 ClO 41;

105

) A
)
c)
) A
e) A
Bai 1.21. C6 5 nguoi. Hbi c6 bao nhiéu cich sap xép 5 ngudi nay:

a) Ngoi thanh hang dai.

b) Ngoi thanh vong tron.

c¢) Ngoi thanh vong tron c¢6 danh sob.
DS: 5!; 4!; 51

Bai 1.22. Nam ngudi cung lén mot doan tau héa co 8 toa xe. C6 bao nhiéu cach
de:

a) L
b) Lén cing mot toa.
¢) Lén 5 toa dau.
d) Lén 5 toa khac nhau.
e) A va B len cung toa dau.

f) A va B lén cung mot toa.

g) A va B lén cung toa va 3 ngusi con lai khong lén toa nay.
bS:

a) Ag;

b) Cg;

311



Bai 1.23. Mot hop ¢6 5 bi trang, 3 bi xanh. Lay tit hop ra 2 bi. C6 3 cach lay:
1. Lay ngau nhién 2 bi.

a) C6 bao nhiéu cach lay duge 2 bi?
b Cé bao nhiéu cach 1y dugc 2 bi trang?

¢ C6 bao nhieéu cach lay dude 1 bi trang, 1 bi xanh?
2. Lay lan luot 2 bi. Héi nhu cau 1.
3. Lay c6 hoan lai 2 bi (chon lap). Hoéi nhu cau 1.
DS:
1) 28; 10; 15.
2) 56: 20: 30.
3) 64; 25; 30.
Bai 1.24. C6 bao nhiéu s6 dien thoai ctia mot tong dai gdm céc s6 ¢6 10 chit s6.

Bai 1.25. C6 bao nhiéu dudng thang c6 thé vé qua 20 diém (khong c6 3 diém nao
thang hang) trén mit phang?

DS: 0202.

Bai 1.26. C6 bao nhiéu cach sap xép 5 ngudi ngoi quanh mot chiéec ban tron sao
cho 2 ngusi dinh truée dude ngodi canh nhau.

DS: 60.

Bai 1.27. Mot 16p hoc ¢6 30 sinh vién trong do6 c6 20 nam. C6 bao nhiéu cach
chon ra mot ban can sy 16p gom: 1 16p trudng, 2 16p pho va 1 thi quy.

Bai 1.28. C6 bao nhiéu s6 n : 100 < n < 999 sao cho n gom:

a) 3 chit s6 khac nhau.
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b) 3 chit s6 1&.
¢) n & va thoa a).
DS: 648: 125; 320.

Bai 1.29. C6 5 chit s6 1, 2, 3, 4 va 5. H6i ¢6 bao nhiéu cach sap xép 5 chit s6 nay
thanh 2 nhém chit s6 chdn va chit s6 18 rieng biét nhau?

DS: 24.

Bai 1.30 St dung cong thiic nhi thitc Newton, hay chiing minh ring mot tap hop
c6 n phan ti sé c6 tat cd 2" tap hgp con.
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PHU LUC IT: BANG TRA THONG KE

Bang 1: Bang gia tri ham Gauss (ham mat do Gauss)

1

V]

x

fla)= =
x 0 1 2 3 4 5) 6 7 8 9

0,0 | 0,3989 | 3989 | 3989 | 3986 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973
0,1 | 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 | 3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 | 3825
0,3 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3726 | 3712 | 3697
0,4 | 3683 | 3668 | 9653 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 | 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 3372 | 3352
0,6 | 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 3123 | 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920
0,8 | 2897 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 | 2685
0,9 | 2661 |2637 | 2613 | 2589 | 2565 | 2541 | 2516 | 2492 | 2468 | 2444
1,0 | 2420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,1 ] 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 ] 1942 | 1919 | 1895 | 1872 | 1849 | 1826 | 1804 | 1781 | 1758 | 1736
1,3 | 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582 | 1561 | 1539 | 1518
1,4 | 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315
1,5 1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127
1,6 | 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957
1,71 0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804
1,81 0790 | 0775 | 0761 | 0748 | 0734 | 0721 | 0707 | 0694 | 0681 | 0669
1,9 | 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 | 0540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
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Bang 1: Bang gia tri ham Gauss (tiép theo)

z2

e 2

2,1
2,2
2,3
2.4
2,5
2,6
2,7
2.8
2,9
3,0
3,1
3,2
3,3
3.4
3,5
3,6
3,7
3,8
3,9

0440
0355
0283
0224
0175
0136
0104
0079
0060
0044
0033
0024
0017
0012
0009
0006
0004
0003
0002

0431
0347
0277
0219
0171
0132
0101
0077
0058
0043
0031
0023
0017
0012
0008
0006
0004
0003
0002

0422
0339
0270
0213
0167
0129
0099
0075
0056
0042
0031
0022
0016
0012
0008
0006
0004
0003
0002

0388
0310
0246
0194
0151
0116
0088
0067
0050
0037
0027
0020
0014
0010
0007
0005
0003
0002
0002

0379
0303
0241
0189
0147
0113
0086
0065
0048
0036
0026
0019
0014
0010
0007
0005
0003
0002
0002

0371
0297
0235
0184
0143
0110
0084
0063
0047
0035
0025
0018
0013
0009
0007
0005
0003
0002
0001

0363
0290
0229
0180
0139
0107
0081
0061
0046
0034
0025
0018
0013
0009
0006
0004
0003
0002
0001
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Bang 2: Bang gia tri tich phan Laplace (ham phan phdi xac suat Gauss)

By () \/LQ_W jexp (-%) dt

X | 00 01 02| 03| 04| 05 06 07| 08 09
0 0| 0,004 | 0,008 | 0,012 | 0,016 | 0,0199 | 0,0239 | 0,0279 | 0,0319 | 0,0359
0,1 0389 | 0438 | 0478 | 0517 | 0557 | 0396 | 0636 | 0675 | 0714 | 0753
0,2 0793 | 0832 | 0871 | 0910 | 0948 | 0987 | 1026 | 1064 | 1103 | 1141
0,3| 1179 | 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 1443 | 1480 | 1517
0,4 | 1554 | 1591 | 1628 | 1664 | 1700 | 1736 | 1772| 1808 | 1844 | 1879
0,5| 1915 | 1950 | 1985 | 2019 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224
0,6 | 2257 | 2291 | 2324 | 2357 | 2389 | 2422 | 2454 | 2486 | 2517 | 2549
0,7 2580 | 2611 | 2642 | 2673 | 2703 | 2734 | 2764 | 2794 | 2823 | 2852
0,8 | 2881 | 2910 | 2939 | 2967 | 2995 | 3023 | 3051| 3078 | 3106 3133
0,9 | 3159 | 3186 | 3212 | 3238 | 3264 | 3289 | 3315| 3340 | 3365 3389
1 | 3413 | 3438 | 3461 | 3485 | 3508 | 3531 | 3554 | 3577 | 3599 | 3621
1,1 | 3643 | 3665 | 3686 | 3708 | 3729 | 3749 | 3770 | 3790 | 3810 | 3830
1,2 | 3849 | 3869 | 3888 | 3907 | 3925 | 3944 | 3962 | 3980 | 3997 | 4015
1,3 | 4032 | 4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177
1,4 | 1492 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319
1,5 | 4332 | 4345 | 4357 | 4370 | 4382 | 4394 | 4406 | 4418 | 4429 | 4441
1,6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
1,7 | 4554 | 4564 | 4573 | 4582 | 4591 | 4599 | 4608 | 4616 | 4625 | 4633
1,8 | 4641 | 4649 | 4656 | 4664 | 4671 | 678 | 4686 | 4693 | 4699 | 4706
1,9 | A713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
2 | 4772 | 4778 | 4783 | 4788 | 4793 | 4793 | 4803 | 4808 | 4812 | 4817
2,1 | 4821 | 4826 | 4830 | 4834 | 4838 | 4838 | 4846 | 4850 | 4854 | 4857
2,2 | 4861 | 4864 | 4868 | 4871 | 4875 | 4875 | 4881 | 4884 | 4887 | 4890
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Bang 2: Bang gia tri tich phan Laplace (tiép theo)

01

02

03

04

05

06

07

2.3
2.4
2,5
2.6
2,7
2.8
2.9

3,1
3,2
3,3
3.4
3,5
3,6
3,7
3.8
3,9

4893
4918
4938
4953
4962
4974
4981
49865
49903
49931
49952
49966
49977
49984
49989
49993
49995

4896
4920
4940
4955
4966
4975
4982
49869
49906
49934
49953
49967
49978
49985
49990
49993
49995

4898
4922
4941
4956
4967
4976
4982
49874
49909
49936
49955
49969
49978
49985
49990
49993
49996

4901
4925
4943
4957
4968
4977
4983
49878
49912
49938
49957
49970
49979
49986
49990
49994
49996

4904
4927
4945
4959
4969
4977
4984
49882
49915
49940
49958
49971
49980
49986
49991
49994
49996

4904
4927
4945
4959
4969
4977
4984
49882
49915
49940
49958
49971
49980
49986
49991
49994
49996

4909
4931
4948
4961
4971
4979
4985
49889
49921
49924
49961
49973
49982
49987
49992
49994
49996

4911
4932
4949
4962
4972
4979
4985
49893
49924
49946
49962
49974
49982
49988
49992
49995
49996

4913
4934
4951
4963
4973
4980
4986
49897
49926
49948
49964
49975
49983
49988
49992
49995
49997

4916
4936
4952
4964
4974
4981
4986
49900
49929
49950
49965
49976
49984
49989
49993
49995
49997
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Bang 3: Bang phan vi chuan tic U,

(I)SL‘

=/

exp(—

dt—g

Uy

Uy

0.50
0.51
0,52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.60
0.61
0.62
0.63
0.64
0.65
0.66
0.67
0.68
0.69
0.70

0.000
0.025
0.030
0.075
0.100
0.126
0.151
0.176
0.202
0.228
0.253
0.279
0.305
0.332
0.358
0.385
0.412
0.440
0.468
0.496
0.524

0.71
0.72
0.73
0.74
0.75
0.76
0.77
0.78
0.79
0.80
0.81
0.82
0.83
0.84
0.85
0.86
0.87
0.88
0.89
0.90
0.91

0.553
0.583
0.613
0.643
0.674
0.706
0.739
0.772
0.806
0.842
0.878
0.915
0.954
0.994
1.036
1.080
1.126
1.175
1.227
1.282
1.341

0.92
0.93
0.94
0.95
0.955
0.960
0.965
0.966
0.967
0.968
0.969
0.970
0.971
0.972
0.973
0.974
0.975
0.976
0.977
0.978
0.979

1.405
1.476
1.555
1.645
1.695
1.751
1.812
1.825
1.837
1.852
1.866
1.881
1.896
1.911
1.927
1.943
1.960
1.977
1.995
2.014
2.034

0.980
0.981
0.982
0.983
0.984
0.985
0.986
0.987
0.988
0.989
0.990
0.991
0.992
0.993
0.994
0.995
0.996
0.997
0.998
0.999

2.054
2.075
2.097
2.120
2.144
2.170
2.197
2.226
2.257
2.290
2.326
2.366
2.409
2.457
2.512
2.576
2.652
2.748
2.878
2.090
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Bang 4: Bang phan vi Student ¢,(n)

bac tu do n — 1, mitc xac suat «

P(T>ty(n—1))=avéiT ~ St(n).

n—1; a| 0.10 | 0.05 | 0.025 | 0.01 | 0.005 | 0.001
1 3.078 | 6.314 | 12.706 | 31.821 | 63.675 | 66.619
2 1.886 | 2.920 | 4.303 | 6.965 | 9.925 | 22.326
3 1.638 | 2.353 | 3.182 | 4.541 | 5.841 | 10.213
4 1.533 | 2.132 | 2.776 | 3.747 | 4.604 | 7.173
) 1.476 | 2.015 | 2.571 | 3.365 | 4.032 | 5.893
6 1.440 | 1.943 | 2.447 | 3.143 | 3.707 | 5.208
7 1.415 | 1.895 | 2.365 | 2.998 | 3.499 | 4.785
8 1.397 | 1.860 | 2.306 | 2.896 | 3.355 | 4.501
9 1.383 | 1.833 | 2.262 | 2.821 | 3.250 | 4.297
10 1.372 | 1.812 | 2.228 | 2.764 | 3.169 | 4.144
11 1.363 | 1.796 | 2.201 | 2.718 | 3.106 | 4.025
12 1.356 | 1.782 | 2.179 | 2.861 | 3.055 | 3.930
13 1.350 | 1.771 | 2.160 | 2.650 | 3.012 | 3.852
14 1.345 | 1.761 | 2.145 | 2.624 | 2.977 | 3.787
15 1.341 | 1.753 | 2.131 | 2.602 | 2.947 | 3.733
16 1.337 | 1.746 | 2.120 | 2.583 | 2.921 | 3.686
17 1.333 | 1.740 | 2.110 | 2.567 | 2.898 | 3.646
18 1.330 | 1.734 | 2.101 | 2.552 | 2.878 | 3.610
19 1.328 | 1.719 | 2.093 | 2.539 | 2.861 | 3.579
20 1.325 | 1.725 | 2.086 | 2.528 | 2.845 | 3.552
21 1.323 | 1.721 | 2.080 | 2.518 | 2.831 | 3.527
22 1.321 | 1.717 | 2.074 | 2.508 | 2.819 | 3.505
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Bang 4: Bang phan vi Student t,(n) (tiép theo)

n—1; a| 0.10 | 0.05 [ 0.025 | 0.01 | 0.005 | 0.001

23 1.319 | 1.714 | 2.069 | 2.500 | 2.807 | 3.485
24 1.318 | 1.711 | 2.064 | 2.492 | 2.797 | 3.467
25 1.316 | 1.708 | 2.060 | 2.485 | 2.787 | 3.450
26 1.315 | 1.706 | 2.056 | 2.479 | 2.779 | 3.435
27 1.314 | 1.703 | 2.052 | 2.473 | 2.771 | 3.421
28 1.313 | 1.701 | 2.048 | 2.467 | 2.763 | 3.408
29 1.311 | 1.699 | 2.045 | 2.462 | 2.756 | 3.396
30 1.310 | 1.697 | 2.042 | 2.457 | 2.750 | 3.385
40 1.303 | 1.684 | 2.021 | 2.423 | 2.704 | 3.307
60 1.296 | 1.671 | 2.000 | 2.390 | 2.660 | 3.232
120 1.289 | 1.658 | 1.980 | 2.358 | 2.617 | 3.160
+00 1.282 | 1.645 | 1.960 | 2.326 | 2.576 | 3.090
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Bang 4: Bang phan vi Khi binh phuong bac tu do n mic xac suat o

nia [ 0,995 | 0,99 | 0,975 | 0,95 | 0,05 | 0,025 | 0,01 | 0,005
1 |0,000| 0,000 | 0,001 | 0,004 | 3,841 | 5,024 | 6,635 | 7.879
2 10,010 | 0,020 | 0,0151 | 0,103 | 5,911 | 7,378 | 9,210 | 10,597
3 10,072 0,115 | 0,216 | 0,352 | 7,815 | 9,348 | 11,345 | 12,838
4 10207 | 0,297 | 0484 | 0,711 | 9,488 | 11,143 | 13,277 | 14,860
5 10,412 0,554 | 0,831 | 1,145 | 10,070 | 12,832 | 15,086 | 16,750
6 |0,676| 0,872 | 1,237 | 1,635 | 12,592 | 14,449 | 16,812 | 18,548
7 10,980 | 1,239 | 1,690 | 2,167 | 14,067 | 16,013 | 18,475 | 20,278
8 |1,314| 1,646 | 2,180 | 2,733 | 15,507 | 17,535 | 20,090 | 21,995
9 [1,735| 2,088 | 2,700 | 3,322 | 16,919 | 19,023 | 21,666 | 23,589
10 | 2,156 | 2,558 | 3,247 | 3,940 | 18,307 | 20,483 | 23,209 | 25,188
11 | 2,603 | 3,053 | 3,816 | 4,575 | 19,675 | 21,920 | 24,725 | 26,757
12 | 3,074 | 3,571 | 4,404 | 5,226 | 21,026 | 23,337 | 26,217 | 28,300
13 | 3,565 | 4,107 | 5,009 | 5,982 | 22,362 | 24,736 | 27,688 | 29,819
14 | 4,075 | 4,660 | 5,629 | 6,571 | 23,685 | 26,119 | 29,141 | 31,319
15 | 4,601 | 5,229 | 5262 | 7,261 | 24,996 | 27,488 | 30,758 | 32,801
16 | 5,142 | 5,812 | 6,908 | 7,962 | 26,296 | 28,845 | 32,000 | 34,267
17 | 5,697 | 6,408 | 7,564 | 8,672 | 27,587 | 30,191 | 33,409 | 35,718
18 | 6,265 | 7,015 | 8,231 | 9,390 | 28,869 | 31,526 | 34,805 | 37,156
19 | 6,844 | 7,633 | 8,907 | 10,117 | 30,144 | 32,852 | 36,191 | 38,582
20 | 7,343 | 8,260 | 9,591 | 10,851 | 31,410 | 34,170 | 37,566 | 39,997
21 |8,034 | 8,897 | 10,283 | 11,591 | 32,671 | 35,479 | 38,932 | 41,401
22 | 8,543 | 9,542 | 10,982 | 12,388 | 33,924 | 36,781 | 40,289 | 42,796
23 19,260 | 10,196 | 11,689 | 13,001 | 35,172 | 38,076 | 41,638 | 44,181
24 | 9,886 | 10,856 | 12,401 | 13,848 | 36,415 | 39,364 | 42,980 | 45,558
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Bang 4: Bang phan vi Khi binh phuong bac tu do n mic xac suat o
(tiép theo)

nia | 0,995 | 099 | 0975 | 095 | 005 | 0,025 | 0,01 | 0,005
25 | 10,520 | 11,524 | 13,120 | 14,611 | 37,652 | 40,646 | 44,314 | 46,928
26 | 11,160 | 12,198 | 13,844 | 15,379 | 38,885 | 41,923 | 45,642 | 48,290
27 | 11,808 | 12,879 | 14,573 | 16,151 | 40,113 | 43,194 | 46,963 | 49,645
28 | 12,461 | 13,565 | 15,308 | 16,928 | 41,337 | 44,461 | 48,278 | 50,993
29 | 13,121 | 14,256 | 16,047 | 17,708 | 42,557 | 45,722 | 49,588 | 52,336
30 | 13,787 | 14,930 | 16,791 | 18,493 | 43,773 | 46,979 | 50,892 | 63,672
40 | 20,707 | 22,164 | 24,433 | 26,509 | 55,578 | 5,342 | 63,691 | 66,766
50 | 27,991 | 29,707 | 32,307 | 24,754 | 67,505 | 71,420 | 76,154 | 79,490
100 | 67,328 | 70,065 | 74,222 | 77,929 | 124,34 | 129,56 | 135,80 | 140,16
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PHU LUC III: CAC THUAT NGU CO BAN

Tiéng Viét Tiéng Anh
Phép thit Experiment
Bién cb Event

Bién c6 chic chan

Certain event

Bién c6 khong thé c6

Imposible event

Bién c¢6 ngau nhién

Random event

Xac suat

Probability

Két cuc dong kha nang

Equaly likely possible outcomes

Két cuc thuan loi

Favorable outcomes

Dinh nghia co dién vé xac suat

Clasical definition of probability

So do Venn

Venn diagram

Tan suat cua bién co

Relative-frequency of probability

Dinh nghia thong ké vé xac suat

Statistical definition of probability

Bang s6 ngau nhién

Random number table

Dinh nghia hinh hoc vé xac suat

Geometrical definition of probability

Dinh nghia tién dé vé xac suat

Axiomical definition of probability

Dinh nghia x4c suat chii quan

Subjective definition of probabbility

Nguyeén 1y xac suat 16n

Rule of the grand probability

Nguyén 1y xac suat nhd

Rule of the small probability

Tong ctia cac bien c¢o

Union of events

Bién ¢6 xung khac

Mutually exclusive events

Bién c6 khong xung khac

Non-exclusive events

Bién c6 xung khac ting doi

Paired mutually exclusive events

Nhoém day du cac bién co

Universal set of events

Bién co doi lap

Complement of event

Tich ctia cac bién cb

Intersection of events
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Tiéng Viét

Tiéng Anh

Bién co6 doc lap

Independent events

Bién c¢6 phu thuoc

Dependent events

Bién c6 doc lap timg doi

Paired independent events

Bién c6 doc lap toan phan

Universal independent events

Xac suat c¢6 dieu kién

Conditional probability

Dinh Iy cong xac suat

Theorem of Addition

Dinh 1y nhan xac suat

Theorem of Multiplication

Cong thitc Bernoully

Bernoully theorem

Cong thitc xac suat day da

Law of total probability

Cong thic Bayes

Bayes theorem

X4c suat tiéen nghiem

A priori probability

X4c suat hau nghiem

A posteri probability

Bién ngau nhién

Random variable

Bién ngau nhién roi rac

Discrete random variable

Bién ngau nhién lién tuc

Continuos random variable

Quy luat phan phdi xac suat

Probability distribution

Bang phan phoi xac suat

Probability distribution table

Ham phan bd xac suat

Cumulative distribution function

Ham mat do xac suat

Density probability function

Ky vong toan

Expected value, Expectation

Trung vi Median
Mét Mode
Phuong sai Variance

Do lech chuan

Standard deviation

Heé s6 bién thién

Coefficient of variation

(Gia tri t6i han

Critical value
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Tiéng Viét Tiéng Anh

Heé s6 bat ddi xtng Skewness
Heé s6 nhon Kurtosis
Quy luat khong - mot Alternative (Bernoully) distribution

DAu hiéu nghién citu dinh tinh | Qualitative variable

Quy luat nhi thic Binomial distribution

Quy luat nhi thitc theo ty 1é Binomial distribution of proportion
Quy luat poisson Poisson distribution

Chudi Poisson Poisson series

Ly thuyét phuc vu cong cong The queue theory

Ly thuyét quan 1y dit trit Inventory managment theory
Quy luat siéu boi Hypergeometric distribution
Hé s6 hiéu chinh Adjustment coefficient

Quy luat phan phdi deu Uniform distribution

Quy luat phan phdi liy thia Exponential distribution
Quy luat phan phoi chuan Normal distribution

Quy luat phan phéi chuan héa Stadard normal distribution

Phép chuan héa bién ngau nhién | Stadardisation of random variable

Tich phan Poisson Poisson integral

Ham Laplace Laplace function

Quy tac hai xich ma Two sigma rule

Quy tac ba xich ma Three sigma rule

Dinh ly dia phuong Laplace Local laplace theorem
Dinh Iy tich phan Laplace Integral laplace theorem
Quy luat khi binh phuong Chi squares distribution
S6 bac tu do Degree of freedom

Quy luat Student T-Student distribution
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Tiéng Viét

Tiéng Anh

Quy luat Fisher - Snedecor

Fisher-Snedecor distribution

Bién ngau nhién hai chiéu

Two random variable

Bang phan phoi xac suat dong thoi

Joint distribution table

Bang phan phoi xac suat bién

Marginal distribution table

Bang phan phoi xac suat cé dieu kien

Conditional distribution table

Ham phan bd x4c suat dong thoi

Joint cumulative distribution function

Ham phan bd xac suat bien

Marginal cumulative function

Ham phan bd xac suat cé diéu kien

Conditional cumulative function

Ham mat do xac suat dong thoi

Joint density probability function

Ham mat do xac suat bién

Marginal density function

Ham mat do xac suat co dieu kién

Conditional density function

Hiép phuong sai

Covariance

Heé s6 tuong quan

Correlation coefficient

Ky vong toan cé dieu kien

Conditional expected value

Ham hoi quy

Regession function

Ham cac bién ngau nhién

Fuction of random variables

Luat s6 16n

Law of grand numbers

Bat dang thic Trébusep inegality
Dinh Iy Trébusep theorem
Dinh 1y Bernoully theorem

Dinh 1y gi6i han trung tam

Central limit theorem

Dinh 1y Lindenberg - Lewi

Lindenberg- theorem

Ham dac trung

Caracteristic function

Thoéng ké toan

Mathematical statistic

Phuong phap nghién cttu toan bo

Total study

Phuong phap mau

Sampling
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Tiéng Viét

Tiéng Anh

Thoéng ké mo ta

Descriptive statistic

Thoéng ké suy dién

Inferential statistic

Tong thé

Population

Bang phan phoi tan s

Frequence distribution table

Bang phan phdi tan suat

Relative-frequence distribution table

Tan s6 tich liy

Cumulative frequency

Tan suat tich liy

Cumulative relative relative-frequency

Trung binh tong the

Population mean

Trung binh diéu hoa

Harmonical mean

Trung binh nhan

Geometrical mean

Phuong sai tong thé

Population variance

Do lech chuan tong thé

Population standard deviation

Tan suat tong thé

Population Relation-frequency

Mau ngau nhién

Random sample

Mau dai dién

Representative sample

Mau cu thé

Concret sample

Mau hoan lai

Sampling with replacement

Mau khong hoan lai

Sampling without replacement

Mau ngau nhién gian don

Simple random sample

Mau ngau nhién hé théng

Systematic radom sample

Mau chum

Quota sample

MAu phan to6

Cluster sample

Mau phan tang

Stratiffed sample

Thang dinh danh

Nominal scale

Thang thit bac

Ordinal scale

Thang do khoang

Interval scale
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Tiéng Viét Tiéng Anh

Thang ty 1é Ratio scale

Duong da giac Diagram

Biéu dd hinh cot Histogram

Biéu do hinh banh xe Pie chart

D6 thi hinh hop Box - plot

Thoéng ke Statistic

Trung binh mau Sample mean

Trung binh s6 hoc Arithmetic mean

Trung binh c6 trong s6 Weight arithmetic mean

Ky vong toan ctia trung binh mau | Expected value of sample mean

Phuong sai ctia trung binh mau Variance of sample mean

Sai s6 chuan ciia trung binh mau | Standard error of sample mean

Trung vi mau Sample median

M6t ciia mau Sample mode

Khoang bién thién Range

Khoang t1t phan vi Inter - quartile range
T phan vi 1 Lower quartile

T phan vi 3 Upper quartile

Toéng binh phuong cac sai léch Sum squares of variation

D6 léch binh phuong trung binh Mean squares of variation

Phuong sai mau Sample variance

Do lech chuan méu Sample standard deviation
Hé s6 bién thién clia mau Sample coefficient of variation
Heé s6 bat ddi xting clia mau Sample Skewness

Heé s6 nhon ctia mau Sample kurtosis

Tan suat mau Sample relative frequency
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Tiéng Viét

Tiéng Anh

Ky vong toan clia tan suat mau

Expected value of relative frequency

Phuong sai clia tan suat mau

Variance of relative frequency

. 2 2 X ES =
Sai so chuan cua tan suat mau

Standard error of relative frequency

Mau ngau nhién hai chiéu

Two dimention random sample

Phan phoéi thyc nghiém ciia X

Empiric distribution of X

Phan phoéi thyc nghiém ciia Y

Empiric distribution of Y

Phan phdi thiyc nghiém c6 dieu kien

Conditional empiric distribution

Trung binh c6 diéu kién

Conditional mean

Heé s6 tuong quan mau

Sample correlation coefficient

Suy dién théng ke

Deduction statistatic

Quy nap thong ke

Induction statistatic

Phuong phap uéc luong

Estimation

Phuong phap uéc luong diém

Point estimation

Phuong phap ham uée lugng

Method moment

Ué6c Lugng khong chéch

Unbiased estimator

Uéc luong chech

Biased estimator

Do chéch

Bias

Uéc lugng tiem can khong chéch

Assimptotically unbiased estimator

Uéc Iugng hieéu qua

Efficient estimator

Uéc luong hieu qua nhat

The most efficient estimator

Bét dang thiic Cramer Q Rao

Cramer- Rao inegality

Do hiéu qua

Efficacity

Uéc luong ving

Consistent estimator

Uéc lugng du

Sufficient estimator

Phuong phap uéc luong hop 1y to6i da

Maximun log likelihood estitimation
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Tiéng Viét

Tiéng Anh

Ham hop ly

Likelihood function

Phuong phép UL khodng tin cay

Confidence interval estimation

Khoang tin cay

Confidence interval

Do tin cay

Confidence coefficient (level)

Do chinh x4c (sai 86) ctia u6e lugng

Precision (Error) of estimation

Khoang tin cay hai phia

Two side confidence interval

Khoang tin cay doéi xing

Symmetric confidence interval

Khoang tin cay bén phal

Right confident interval

Khoang tin cay bén tral

Left confidence interval

kich thuéc mau

Sample size

Phuong phap mau kép

Double samples

Mau 16n

Large sample

Mau nho

Small sample

Mau theo cip

Mached samples

Kiém dinh gia thuyét théng ke

Hypothesis tests

Gia thuyét thong ke

Statistical hypothesis

Gia thuyét goc

Null hypothesis

Gia thuyét doi

Alternative hypothesis

Gia thuyét don

Simple hypothesis

Gia thuyét hgp

Compose hypothesis

Tiéu chuan kiém dinh gia thuyét

Test statistic

Gi4 tri quan sat cia TCKD

Observed value of test statistic

Mién bac bo gia thuyét

Rejection region

Mién khong bac bd gid thuyét

Non-rejection region

Mién bac bé bén phai

Right regection region

Miéen bac bd bén trai

Left rejection region

330




Tiéng Viét

Tiéng Anh

Mién bac boé hai phia

Two - taied rejection region

Diém (gia tri t6i han)

Critical( Value ) point

Mic § nghia ctia kiem dinh

Significance level

Sai lam loai mot

Type I error

Sai lam loai hai

Type 1I error

Xac suat mic sai lam loai 1

Probability of a type I error

Xac suat mic sai lam loai 2

Probability of a type II error

Luc kiém dinh

Testing power

Thu tuc kiem dinh gid thuyét TK

Decision rule

.z . 2 £ 2 - 2 .
Gia tri xac suat cua kiem dinh

P - value

Dinh Iy Neyman - Pearson

Neyman- Pearson theorem

Kiém dinh tham sb

Parametric hypothesis test

Kiém dinh phi tham s

Nonparametric hypothsis test

Kiém dinh khi binh phuong

Chi - squares test

Bang tiép lien

Contingent table

Quy luat da thiic

Multinomial distribution

Kiém dinh Kolmogorov-Smirnov test

Kiém dinh Lilliefors

Lilliefors test

Kiém dinh Jarque - Bera

Jarque - Bera test

Kiém dinh theo dau

Sign test

Kiém dinh tong hang Wilcoxon

Wilcoxon rank - sum test

Kiém dinh tdng hang theo dau Wilcoxon

Wilcoxon signed - rank test

Kiém dinh Kruskal - Wallis

Kruskal - Wallis test

Doan mach

Runs

Kiém dinh doan mach

Runs test

Kiém dinh Wald - Wolfowitz

Wald - Wolfowitz test
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Tiéng Viét

Tiéng Anh

Phan tich phuong sai - ANOVA

analysis of variance

Bang phan tich phuong sai

ANOVA table

Nhan t6

Factor

M6 hinh hiéu qué c6 dinh

fixed effects models

Mo hinh hiéu qua ngau nhién

random effects models

M6 hinh mot nhan t6

one factor models

Mo hinh hai nhan t6

multifactor models

Phan tich phuong sai bang ngau nhién hai chiéu

Twoo-Way Analysis of Variance

Bang ngau nhién hai chiéu

Twoo- Way Table

Ham hoi quy

Regression function

Ham hoi quy tuyén tinh

Linear Regression function

Ham hoi quy don

Simple Regression function

M5 hinh hoi quy don

Simple Regression Model

Ham hoi quy boi

Multiple Regression function

Mo hinh hoi quy boi

Multiple Regression Model

Ham hoi quy tong thé

Population Regression Function

Ham hoi quy mau

Sample Regression function

Bién doc lap

independent variable

Bién phu thuoc

dependent variable

Phuong phap binh phuong bé nhat

method of least squares

Udc lugng ( tham s6 ) hoi quy

regression estimators

.z 2
Sai so0 chuan

standard errors

Tham s6 hoi quy

regression parameters

Heé s6 tuong quan

correlation coeficient

Du béao

prediction
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Tiéng Viét

Tiéng Anh

Bién du bao

predictor

Heé s6 tuong quan riéng phan

partial correlation coeficient

Heé s6 xac dinh

coeficient of determination

Hi¢u chinh ( Diéu chinh )

adjusted

Chudi thoi gian

time series

Phan tich xu thé

trend analysis

Phan tich mua vu

seasonality analysis

Phan tich chu ky

cyclycal analysis

Phuong phap binh quan di dong

moving average method

Phuong phap san mi

exponential smoothing methods

M6 hinh nhan

multiplicative model

Mo hinh cong

additive model

Phuong phap san mi Holt - Winters

Holt - Winters exponential smoothing methods

anh cua cac thé

Image of the case

Biéu do thanh phan chinh

Component Plot

Biéu d6 thanh phan chinh khi dO quay

Component Plot in Rotated Space

Gia tri riéng

Eigenvalue

Ma tran chiéu

Matrix of projection

Ma tran heé s6 tuong quan

Component matrix

Ma tran trung tam hoa (qui tam)

Matrix centre

Nhan t6 chinh

Principal factor

Phan tich nhan t6

Factor analysis

Phan tich thanh phan chinh

Principal component analysis

Phuong phap quay

Rotation method

Phép quay truc giao

orthogonal rotation

Phuong phap triét xuat (di lieu)

Extration mehod
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Tiéng Viét

Tiéng Anh

Quan tinh

Inertia

Thanh phan chinh

Principal component

Véc to riéng

Eigenvector

Véc to trung tam

Centre vector

Vét ma tran

Trace of matrix

Bién chinh tic

Canonical variable

Bién dinh tinh

Qualitative variable

Do do khi binh phuong

Chi-Square metrice

Do do khoang cach

Distance Measure

Diém cot

Point of column

Phan tich chinh tic (tuong quan chinh tic)

Canonical correlation analysis

Diém dong

Point of row

Mo ta dong thoi

Multi-presentation

Nhan t6 chinh tic

Canonical factor

Phéan tich phan biét

Discriminant analysis

Phan tich tuong tng

Correspondence analysis

Phuong phap chuan héa

Normalization Method

Biéu do thang bac

Agglomeration schedule

Cac phuong phap phan 16p

Classifications methods

Phan 16p theo thi bac

Classification hierarchical

Phuong phap tam di dong

Method to centre dinamic

Phuong phap dam may di dong

Method the nuages dinamic

Biéu dién Lé vy-Khinchin

Lé vy-Khinchin representation

Bién phan hitu han

Finite variation

Bién ngau nhién da hop

Compound random variable

Cuong do

Rate

334




Tiéng Viét

Tiéng Anh

Dén trude phuc vu trude

First-come, first-served (FCFS)

Ham Dirac

DiracOs delta function

Ham dap tng

The response function

Ham dac trung

The characteristic function

Ham sinh momment

The moment-generating function

Ham sinh xéc suat

The probability-generating function

Ham ty hiép phuong sai

The autocovariance function

Ham ty tuong quan

The autocorrelation function

Ho6i quy duong

Positive recurrent

Mat do kich thuéc nhay

A jump size density

Phan phdi ding

Stationary distribution

Phan phoi deu

Uniform distribution

Phan ph6i Gamma

Gamma distribution

Phan phéi hitu han chieu

Finite-dimensional distributions

Phan phdi mi

Exponential distribution

Phan phoi nhi thitc

Binomial distribution

Phan phdi Poisson

Poisson distribution

Phuong trinh can bang

The balance equations

Phuong trinh Kolmogorov lui

Kolmogorov backward equantions

Phuong trinh Kolmogorov tién

Kolmogorov forward equantions

Qua trinh cap 2

Second order stochastic processes
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Processes with stationary in crements
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Processes with independent increments

Qua trinh dung theo nghia hep

Strict-sensestationary processes (SSS)

Qua trinh diung theo nghia rong

Wide-sense stationary processes (WSS)
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Qua trinh dém

Counting processes

Qua trinh Lé vy

Lé vy processes

Qua trinh Markov

Markov processes

Quaé trinh ngau nhién

Stochastic processes

Qua trinh Poisson bu

Compensated Poisson processes

Qua trinh Poisson da hgp

Compound Poisson processes

Qua trinh da hgp bu

The compensated compound Poisson processes

Qua trinh Poisson dugc loc

Filtered Poisson processes

Qua4 trinh Poisson khong thuan nhat

The nonhomogeneous Poisson processes

Qua trinh Poisson thuan nhat

The homogeneous Poisson processes

Qua trinh sinh tit

Birth and death processes

S6 gia doc lap

Independent increments

S6 gia ding

Stationary increments

Thoi gian dén

The arrival times (Waiting times)

Thoi gian dén trung gian

Interarrival times

Thoéng ké thit tu

Order statistics

Ti le chuyén ddi tite thai

Instantaneous transition rates

Truot

Drift

Xich Markov

Markov Chains
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