LN 4
BAI GIAI
XAC SUAT THONG KE
(GV: Tran Ngoc Hpi - 2009)

CHUONG 1
NHUNG PINH LY CO BAN TRONG
LY THUYET XAC SUAT

Bai 1.1: C6 ba kh4u sting I, II va III ban doc 1ap vao mot muc tidu. Mdi
kh4u ban 1 vién. X4c suat bén tring muc tiéu cud ba khdu I, II va III 1an
lugt 14 0,7; 0,8 va 0,5. Tinh x4c suat dé

a) c6 1 kh4u bén tring.

b) c¢6 2 kh&u ban tring.

c) c6 3 khiu bén tring.

d) it nhat 1 kh4u ban tring.

e) khau thi 2 ban tring biét rang c6 2 khau tring.

Loi giai
Tém tit:
Kh4u sing 1 11 111
X4c suit tring 0,7 | 0,8 0,5

Goi A; (j = 1, 2, 3) 1a bi&n ¢ kh4u tht j bdn trang. Khi d6é A;, Ay, Az doc
lap va gia thiét cho ta: B
P(A)=0,7,P(A))=0,3;
P(A,) =0,8P(A,) =0,2;
P(A,) = 0,5;P(A,) = 0,5.
a) Goi A 1a bién c6 c6 1 khéiuerillg. Taco -
A=AAA +AAA +AAA,
Vi céc bién c§ AA,A,, A AA, A AA, xung khic ting d6i, nén
theo cong thic Cong xdc sudt ta c6
P(A) =PAAA, + A\ AA, + AJAA))
-P(AA,A,)+PAAA,)+PAAA,
Vi céc bién c6 A, A, As doc 1ap nén theo cong thiic Nhan x4c suat ta
c6

P(AA,A,) =P(A)P(A,)P(A,) = 0,7.0,2.0,5 = 0,07,

P(AAA,) =P(A)P(A,)P(A,) = 0,3.0,8.0,5 = 0,12;

P(A,A,A,) = P(A)P(A,)P(A,) = 0,3.0,2.0,5 = 0,03.

Suy ra P(A) = 0,22.

b) Goi B 1a bién c¢6 c6 2 kh4u tring. Ta c6

B=AAA, +AAA, +AAA,
Tinh todn tuong tu ciu a) ta duge P(B) = 0,47.
c) Goi C 1a bién c6 c6 3 kh4u tring. Ta cé
C=AAA..
Tinh todn tuong tu ciu a) ta duge P(C) = 0,28.
d) Goi D 1a bién cd ¢ it nhat 1 kh4u tring. Ta cé
D=A+B+C.
Chu ¥y rang do A, B, C xung khic tiing d6i, nén theo cong thitc Cong xac
Suit ta cé:
P(D) = P(A) + P(B) + P(C) = 0,22 + 0,47 + 0,28 = 0,97.

e) Gia sif ¢6 2 kh4u tring. Khi dé bién ¢6 B da x4y ra. Do d6 x4c suat
dé khAu thi 2 tring trong trudng hop nay chinh 1a xdc suat cé diéu kién
P(Ay/B).

Theo cong thiic Nhan x4c sudt ta co:
P(A;B) = P(B)P(Ay/B)
Suy ra
P(A,B)

P(A/B) = L.

Ma A,B=AAA, +AAA, nénlyluin tuong tu nhu trén ta duge
P(A,B)=0,4
Suy ra P(Ay/B) =0,851.

Bai 1.2: C6 hai hop I va II mbdi hop chita 10 bi, trong d6 hop I gom 9 bi

dd, 1 bi trang; hop II gbm 6 bi dd, 4 bi tring. LAY ngdu nhién tir mdi hop

2 bi.

a) Tinh x4c suat dé dugc 4 bi dé.

b) Tinh xdc suit d& dugc 2 bi dé va 2 bi trang.

¢) Tinh x4c suat dé dugc 3 bi dé va 1 bi trang.

d) Gia str da 14y dugce 3 bi dé va 1 bi trang. Hay tim xdc suit dé bi trang
¢6 dugce caa hop L.
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Loi giai

Goi A, B; (i = 0, 1, 2) 14n lugt 1a céc bién c6 c6 i bi dé va (2 - i) bi
trdng c6 trong 2 bi dugc chon ra tir hop I, hop II.
Khi d6
- Ay, Ay, Ay xung khic ting d6i va ta cé:
P(A)) =0;
141
P(Al) _ 0991 _ i;
C,
2,40
p(a, - CoCu_ 36
Co, %

- By, By, B; xung khic timg d6i va ta cé:

0 2
P(BO) _ CGC4 _ E

2 - ’
Co %
1 1
P(Bl) — CGC4 — 24 .

C, '
2 0
p(g,) - CCi g.
ClO

-Ai va BJ' dﬁc lﬁp
- Téng s6 bi dé c6 trong 4 bi chon ra phu thudc vao cdc bién ¢ A; va
B; theo bang sau:

B, | B:| B,
A0 |1 |2
Al 3
A2 |3 |4

a) Goi A la bién c6 chon dugc 4 bi dé. Ta cé:
A= A; B,.
Tir day, do tinh doc 14p , Cong thic nhan xdc sudt thi nhat cho ta:

36 15
P(A) = PALOPB,) =—.—=0,2667.
(A) (A,P(B,) 45 45

b) Goi B 1a bién c& chon duge 2 bi dé va 2 bi tréng. Ta cé:

B= AOB2 + A1B1 + A2B0
Do tinh xung khic tiing doi ctia cac bién ¢ ABg, A;B;, AyB,, cong
thite Cong x4c suit cho ta:
P(B) = P(A¢Bs + AiB; + AsBy) = P(AoBy) + P(A;B1) + P(ABy)
Tir day, do tinh doc 14p , Cong thic nhan xdc sudt thid nhat cho ta:
P(B) = P(A)P(B;2) + P(A))P(B;) + P(A2)P(By) = 0,2133.

c) Goi Clabién c6 chon duge 3 bi dé va 1 bi tring. Ta co:
C= A1B2 + A2B1.
Ly luén tuong tu nhu trén ta dugc
P(C) = P(ApPP(By) + P(A9)P(B;) = 0,4933.

d) Gia st da chon dugc 3 bi dé va 1 bi trang. Khi d6 bién c6 C da
xay ra. Do d6 xdc sudt dé bi tréng c6 dugc thude hop I trong truong hop
nay chinh 14 x4c sudt cé diéu kién P(A;/C). Theo Céng thiic nhan xac
sudt , ta co

P(A,C) = P(C)P(A,/C) .
Suy ra
P(A,C)
P(C)

P(A,/C) =

Ma Alc = AlBZ nén

9 15
P(A,C)=P(AB,) =P(A)PB,) =—.— =0,0667.
(A,C) =P(AB,) (1)(2)4545

Do d6 xac sudt can tim la: P(A,/C) = 0,1352.

Bai 1.3: Mot 16 hang chida 10 san phdm gdém 6 san phdm tot va 4 san

phdm x4u. Khach hang kiém tra bing cach 14y ra tiing san phdm cho

dén khi nao dugc 3 sdn pham tét thi ding lai.

a) Tinh x4c sudt dé khach hang ding lai § 14an kiém tra thi 3.

b) Tinh xdc suat dé khach hang dimng lai 6 14an kiém tra thd 4.

b) Gia st khéch hang da ding lai 6 1an kiém tra thi 4. Tinh xdc sudt dé
¢ 14n kiém tra thit 3 khach hang giap sin phidm x&iu.

Loi giai
Goi Tj, X; 1an lugt 14 cac bién cd chon duge san phdm t6t, x4u 6 1an kiém

tra tha i.
a) Goi A 1a bién c6 khach hang dimg lai ¢ 1an kiém tra thi 3. Ta cé:
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A =T{TyTs.

Suy ra P(A) = P(T,TyTs) = P(T;) P(To/T1) P(Ty/ T1Ts)
= (6/10)(5/9)(4/8) = 0,1667.

b) Goi B 1a bién c6 khéach hang diing lai ¢ 14n kiém tra thi 4. Ta c6:
B = X1T2T3T4 + T1X2T3T4 + T1T2X3T4 .

Suy ra
PB) = PX ToTsTy) + P(T1XTsTy ) + P(T1ToX3Ty)
= P(Xy) P(To/Xy) P(To/XTs) P(Ty/X T,Ts)
+ P(Tp) PX/T1) P(T3/T1Xy) P(TYTXoT3)
+ P(Ty) P(Ty/Ty) P(Xs/ TiTy) P(Ty/ T1Ty Xs)
= (4/10)(6/9)(5/8)(4/7) + (6/10)(4/9)(5/8)(4/7)+(6/10)(5/9)(4/8)(4/7)
= 3(4/10)(6/9)(5/8)(4/7) = 0,2857.

¢) Gid sii khach hang da ding lai 6 14n kiém tra thd 4. Khi d6 bién
c6 B di xdy ra. Do d6 xdc suat dé€ & 1dn kiém tra thd 3 khach hang
gip sdn phidm x4u trong truong hop nay chinh 1a xéc sudt cé diéu kién
P(Xy/B).

Theo Coéng thiic nhan x4c suit , ta c6
PX,B) = PBPX,/B) .

Suy ra
P(X,B)

PX/B) = 5o

Ma X3B = T1T2X3T4 nén
P(X3B) = P(T1T2X3T4) = P(Ty) P(To/T1) P(Xs/ T1Ty) P(Ty/ Ti Ty X3)
= (6/10)(5/9)(4/8)(4/7) = 0,0952.

Suy ra P(X3/B) = 0,3333.

Bai 1.4: Mot hop bi gbdm 5 bi d6, 4 bi trang va 3 bi xanh c6 cung c&. T
hop ta rit ngdu nhién khong hoan lai tiing bi mot cho dén khi duge bi dé
thi ding lai. Tinh x4c suat dé

a) duge 2 bi trang, 1 bi xanh va 1 bi do.

b) khéong c6 bi tring nao duge rit ra.

Loi giai

Goi D;, Tj, X; 14n lugt 1a cac bién cd chon dugc bi d, bi tring, bi xanh &
lan rat tha i.

a) Goi A 1a bién c6 rit duge 2 bi trédng, 1 bi xanh va 1 bi dé. Ta cé:

T-T-X-D
A xdy ra < Rat duge | T-X-T-D
X-T-T-D
Suy ra
A = TyT5XsD; + TX,TsD; + X, ToTsD,
Tir day, do tinh xung khic titng ddi clia cdc bién cé thanh phan, ta cé:
P(A) = P(T ToX3Dy+ P(T1XoT3Dy) + P(X ToT3Dy )
Theo Coéng thic Nhan xdc suit, ta c6
P(T ToX3D4) = P(T)P(Ty/T1)P(X3/T1To)P(Dy/T1T2X3)
= (4/12)(3/11)(3/10)(5/9) = 1/66;

P(T1X,T3Dy) = P(T)P(Xy/T1)P(T5/T1Xo)P(Dy/T1 X2 T)
= (4/12)(3/11)(3/10)(5/9) = 1/66;

PX,TeT3Ds) = PX)P(To/X)P(Ty/X, To)P(D4/X T Ts)
= (3/12)(4/11)(3/10)(5/9) = 1/66.

Suy ra P(A) = 3/66 = 1/22 = 0,0455.
b) Goi B 1a bién cé khong cé bi tring nao dugc rit ra. Ta cé:
D

X -
B x4y ra < Rat duge X
X —

slcle

-D
-X-D

Suy ra
B= Dl + X1D2 + X1X2D3+ X1X2X3 D4

Tir day, do tinh xung khic timg doi clia cac bién cé thanh phan, ta cé:
P(B) = P(Dy)+ P(X;Dg) + P(XiXyD3) + P(X;XoX3Dy)
Theo Cong thic Nhan x4c suit, ta c6
6
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P(B) = P(Dy) + PX)P(Dy/X;) + PX)PX/X)P(D3/X1Xy)
+ PX)PXy/X)P(X3/X 1 X2)P(D /X X5X3)
= 5/12+ (3/12)(5/11) + (3/12)(2/11)(5/10) + (3/12)(2/11)(1/10)(5/9)

= 5/9

Bai 1.5: S4n phdm X b4n ra & thi trudng do mét nha may gom ba phan

xuéng I, I va III sdn xudt, trong d6 phan xuéng I chiém 30%; phan

xuéng II chiém 45% va phan xuéng III chiém 25%. Ti 1é sdn phdm loai

A do ba phan xuéng I, IT va III sidn xuat 1an lugt 14 70%, 50% va 90%.

a) Tinh tilé s&n phdm loai A néi chung do nha may sin xuit.

b) Chon mua ngiu nhién mot sdn phdm X § thi truong. Gia st da mua
duge san phdm loai A. Theo ban, sdn phdm 4y cé kha ning do phan
Xuéng nao sin xuat ra nhidu nhat?

c¢) Chon mua ngiu nhién 121 sidn phdm X (trong rit nhiéu sin phdm X)

G thi truong.

1) Tinh x4c sudt dé c6é 80 sidn phdm loai A.
2) Tinh x4c suat d&é c6 tir 80 dén 85 san pham loai A.

Loi giai

Tém tat:

Phéan xudng I II | III
Ti 1é san lugng | 30% | 45% | 25%
Ti 1¢ loai A 70% | 50% | 90%

a) P& tinh ti 1¢ san phdm loai A néi chung do nha mdy san xut ta
chon mua ngiu nhién mdt sdn phdm & thi truong. Khi d6 ti 1&é sdn phdm
loai A chinh 1a x4c suit dé san phdm d6 thudc loai A.

Goi B 1a bién c6 sdn pham chon mua thudc loai A.
Ay, Ay, Az 1an lugt 1a cdc bién cd sdn phdm do phan xuéng I, II, III sin
xudt. Khi d6 A;, Ay, Az 1a mot hé day da, xung khic ting d6i va
P(A,) = 30% = 0,3; P(Ay) = 45% = 0,45; P(A3) = 25% = 0,25.
Theo cong thitc xac suat day du, ta coé:
P(B) = P(A)P(B/A;) + P(Ay)P(B/A,) + P(A3)P(B/Aj)

Theo gia thiét,
P(B/A)) = 70% = 0,7; P(B/Ay) = 50% = 0,5; P(B/A3) = 90% = 0,9.

Suy ra P(B) = 0,66 = 66%. Vay ti 1¢ san ph4dm loai A néi chung do nha
m4y san xuat 1a 66%.

b) Chon mua ngiu nhién mot sdn phdm X § thi trudng. Gia st da mua
dugc sdn phdm loai A. Theo ban, sdn phdm 4y c6 kha niang do phéan
Xudng nao san xuat ra nhiéu nhat?

Gij st dd mua dugc sdn phdm loai A. Khi dé bién ¢6 B da x4y ra. Do d6,
dé biét san pham loai A d6 cé kh3 ning do phan xudng nao sin xudt ra
nhiéu nhét ta cAn so sanh cédc xdc suat c6 diéu kién P(Ay/B), P(Ay/B) va
P(Ag/B). Néu P(Ay/B) 1a 16n nhat thi sidn phdm 4y c6 kha ning do phan
xuéng thd i san xuit ra la nhidu nhat. Theo cong thitc Bayes ta cé:

P(A)P(B/A,) 0,3.0,7 21

PA/B) = PB) 0,66 66

pa/B) - PAJPBA,) 04505 225
P(B) 0,66 66

pa/B) - PAJPBA)_0,250,9 22,5
P(B) 0,66 66

Vi P(AyB) = P(As/B) > P(Ay/B) nén san ph4m loai A 4y c6 kha nang
do phan xuéng II hoéc III sdn xu4t ra 14 nhiéu nhat.

¢) Chon mua ngau nhién 121 san phdm X (trong rat nhiéu sén phdm X)
G thi truong.
1) Tinh x4c suidt dé c6 80 sdn phdm loai A.
2) Tinh x4c suat dé c6 tir 80 dén 85 si&n pham loai A.
Ap dung cong thic Bernoulli véi n = 121, p = 0,66, ta c6:
1) Xéc suat d€ c6 80 san phdm loai A la
P,,,(80) = C% p*q*" = C%,(0,66)*(0,34)" =0,076.

2) Xac suat dé c6 tir 80 dén 85 sdn phdm loai A 1a

85 85 85
3 P =Y Chpig® = ) CF,,(0,66)"(0,34)** = 0,3925.

k=80 k=80 k=80
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Bai 1.6: C6 ba clta hang I, II va III cung kinh doanh sdn phdm Y. Ti lé
sdn phdm loai A trong ba ctia hang I, II va III 1an lugt 1a 70%, 75% va
50%. Mot khach hang chon nhau nhién mot cia hang va tif 46 mua mot
sdn phdm
a) Tinh x4c suat dé khach hang mua dugc sdn phdm loai A.
b) Gid st dd mua dugc sdn phdm loai A. Theo ban, kha ning ngudi
khédch hang 4y da chon ctia hang nao 14 nhiéu nhat?

Loi giai

Tém tat:

Cua hang 1 II | III
Tiléloai A |70% | 75% | 50%

Chon nhAu nhién mét clia hang va tif 46 mua mdt san pham.
a) Tinh x4c suit d& khach hang mua dugc sdn phdm loai A.

Goi B 1a bién c6 sdn phadm chon mua thude loai A.
Aj, Ay, A 14n lugt 12 céc bign c¢6 chon cia hang I, II, III. Khi d6 A;, A,,
A3 12 mét hé day da, xung khic tiing d6i va

P(A)) = P(Ay) = P(A3) = 1/3.
Theo cong thiic xac suat day du, ta co:
P(B) = P(ADP(B/A)) + P(A2)P(B/ Ay)+ P(A3)P(B/A3)
Theo gij thiét,
P(B/A) = 70% = 0,7;
P(B/Ay) = 75% = 0,75;
P(B/A; = 50% = 0,5.

Suy ra P(B) = 0,65 = 65%. Vay xdc sudt dé khach hang mua dugc sdn
phdm loai A 12 65%.

b) Giad st di mua dugc sdn phdm loai A. Theo ban, khd ning ngudi
khach hang 4y da chon ciia hang nao 1a nhiéu nhat?

Gij st dd mua dugc sdn phdm loai A. Khi dé bién c6 B da x4y ra. Do d6,
dé bist san pham loai A d6 c6 kha ning khach hang 4y da chon clia
hang nao 1a nhiéu nhat ta cAn so sdnh cac xdc suat c6 diéu kién P(A/B),

P(Ay/B) va P(Ay/B). Néu P(Ay/B) 1a 16n nhat thi clia hang thi i c6 nhiéu
kha n#ng dugc chon nhat.
Theo cong thic Bayes ta c6:

P(A,)P(B/A,) _ (1/3).0,7 _ 70

PA/B) = P(B) 0,65 195

PAB) - P(A,PB/A;) _ (1/3).0,75 _ 75 .
P(B) 0,65 195

PA/B) - P(A,P(B/A,) _ (1/8).0,5 _ 50
P(B) 0,65 195

Vi P(AyB) > P(A)/B) > P(As/B) nén clia hang II ¢6 nhiéu kha ning dugc
chon nhit.

Bai 1.7: C6 hai hop I va II mbi hop chita 12 bi, trong dé hop I gdbm 8 bi

dé, 4 bi trang; hop II gdbm 5 bi dé, 7 bi trang. LAy ngiu nhién tir hop I

ba bi rdi bd sang hop II; sau d6 14y ngau nhién tir hop II bén bi.

a) Tinh xdc suit dé 14y dugc ba bi dé va mot bi tréng tir hop II.

b) Gid st da 14y dugc ba bi d3 va mot bi tréng tirt hop II. Tim xdc suit
dé trong ba bi 1ay dugc tir hop I ¢6 hai bi d6 va mot bi trang.

Loi giai

Goi A 1a bién cd chon duge 3 bi dé va 1 bi trang ti hop IL.

Ai(i=0,1,2, 3)1abién c6 c6ibi d6 va (3-i) bi tréng c6 trong 3 bi chon
ra tit hop I. Khi dé Ay, A;, Ay, Ag 1a mot hé diy da, xung khic timg doi va
ta co:

) 3
P(AO) — 083C4 4

C12 220
1,42
48
P(A)) = 0(3304 = T%;
12
2,1
112
PA,) = 708(334 = %;
C12
3,40
56
PA,) = 708304 = 290"
C
12

a) Tinh xac suat dé 14y dugc 3 bi dé va 1 bi trang tir hop II.

10
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Theo cong thiic xac sudt diy du, ta coé:
P(A)=P(A¢)P(A/Ap)+P(A1)P(A/A1)+P(A2)P(A/A2)+P(A3)P(A/A3)
Theo cong thiic tinh xac suit lua chon, ta c6

3 1
P(A/AO) — CSCIO — 100 .

C,, 1365
31
P(A/A)) = 0699 - 189,
C., 1365
341
P(A/A,) = 0798 - 280,
C., 1365
31
P(A/A,) = 0897 - 392
C. 1365

Suy ra xdc suat can tim la P(A) = 0,2076.

b) Gia st da 14y dugc 3 bi d6 va 1 bi trang tir hop II. Tim xdc sudt dé
trong 3 bi 14y dugc tir hop I c6 2 bi dd va 1 bi tring.

Gia st da 14y duge 3 bi d6 va 1 bi tréng tir hop II. Khi d6 bién c6 A da
x4y ra. Do d6 xéc sudt dé trong 3 bi 14y dugc tir hop I c¢6 2 bi d6 va 1 bi
tring trong trudng hop nay chinh 14 x4c suat cé diéu kién P(Ay/A). Ap
dung cong thic Bayes, ta co:

112 280
PA/A) = DAJIPWVA,) 9201365 _ ) 503,
z P(A) 0,2076 ’

Vay xéc suat can tim 14 P(Ay/A) = 0,5030.

Bai 1.8: C6 ba hop mdi hop dung 5 vién bi trong d6 hop thi nhat c6 1 bi
trdng, 4 bi den; hop thi hai c6 2 bi tring, 3 bi den; hop thi ba c6 3 bi
tréng, 2 bi den.
a) L4y ngiu nhién tit méi hop mot bi.
1) Tinh x4c suat dé dugc ca 3 bi tring.
2) Tinh x4c sudt dugc 2 bi den, 1 bi tréng.
3) Gid st trong 3 vién 1ay ra cé ding 1 bi trang.Tinh x4c suit dé bi
trédng dé 1a cta hop thi nhat.
b) Chon ngiu nhién moét hop réi tir hop d6 14y ngiu nhién ra 3 bi.
Tinh x4c suat duge cd 3 bi den.

Loi giai

a) Goi A; (j = 1, 2, 3) 1a bién cd 14y duge bi trdng ti hop thyd j. Khi d6 A,
Ay, Az doc 1ap va

1 - 4

P(A,) = = PA) = =;

(A) 5 (A) 5

2 .« 3

PA,) = 2;PA,) =3,

(A,) 5 (A,) 5

3 5% 2

P(A,) = S:P@A,) = 2.

(Ay) 5 (A,) 5

1) Goi A 1a bién c6 14y dugc ca 3 bi trang. Ta c6

A=AAA,
Suy ra P(A) = P(A;) P(Ay) P(A3) = 0,048.

2) Goi B 1a bién c6 14y 2 bi den, 1 bi tréng. Ta c6
B=AAA, +AAA +AAA,
Suy ra P(B) =0,464 .

3) Gia st trong 3 vién lay ra c6 ding 1 bi tring. Khi d6 bién c6 B
da xdy ra. Do d6 xac suat dé bi trang d6 1a cta hop thi nhat trong truong
hop nay chinh 14 xdc sudt c6 diéu kién P(A)/B). Theo cong thiic Nhan xéc
suat ta cé:

P(A;B) = P(B)P(A,/B)
Suy ra

P(A,B)

P(B)
Ma AB=AA,A, nénly luan tuong tu nhu trén ta duge P(A;B) = 0,048.
Suy ra

P(A,/B) =

P(A/B) =0,1034 .
b) Chon ngiu nhién mdt hop rdi tir hop d6 14y nglu nhién ra 3 bi.
Tinh x4c suat dugc cd 3 bi den.

Goi A 1a bién cd 14y duge cd 3 bi den.
A4, Ay, Az 1an lugt 14 cdc bién c6 chon duge hop I, II, III. Khi d6 A;, A,
Az 12 mot hé day di, xung khic timg d6i va
P(A)) = P(Ay) = P(A3) = 1/3.
Theo cong thitc xadc suat day du, ta cé:
P(A) = P(ADP(A/A)) + P(A3)P(A/ Ag)+ P(A3)P(A/A3)
Theo cong thic xdc sudt lua chon, ta cé:

12
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03 03
0124 :i;P(A/AZ) — CZCs — 1
¢ 10

P(A/A,) = ;P(A/A ;) =0.

¢ 10
Suy ra P(A) = 0,1667.

Bai 1.9: C6 20 hop san phdm clung loai, mdi hop chia rat nhiéu san
phém, trong dé c6 10 hop cla xi nghiép I, 6 hop cia xi nghiép II va
4 hop cta xi nghiép III. Ti 1& san phdm tét clha cac xi nghiép lan
lugt 14 50%, 65% va 75%. L4y ngiu nhién ra mot hop va chon ngiu
nhién ra 3 san pham tir hop dé.

a) Tinh xdc suit dé trong 3 san phdm chon ra c6 ding 2 san phdm
tot.

b) Gid sl trong 3 sdn phdm chon ra c6 ding 2 sdn ph&m t6t. Tinh
xdc sudt dé 2 sdn phdm t6t d6 cta xi nghiép 1.

Loi giai
Goi A 14 bién c6 trong 3 sian ph4m chon ra c6 ding 2 san phdm tét.

A; (G =1, 2, 3)1a bién ¢6 chon duge hop cda xi nghiép thy j.
Khi dé A, Ay, As 13 mot ddy di, xung khic ting déi va ta cé:

1~ an’
CZO 20
1
pay-Coo 8
CZO

pa, - Co_ 4

1
P(Al) — Cl() — 10.

C. 20
Mit khéc, tir gid thiét, theo cong thiic Bernoulli, ta c6
P(A/A,) = CX0,57(1 - 0,5) = 0,375
P(A/A,) = C3(0,65)*(1 - 0,65) = 0,443625
P(A/A,) = CX(0,75)*(1 - 0,25) = 0,421875
Theo cong thiic xdc sudt day di, ta cé
P(A) = P(A)P(A/A1) + P(A2)P(A/Az) + P(A3)P(A/A3)
= (10/20).0,375 + (6/20). 0,443625 + (4/20). 0,421875 = 0,4050.
b) Gia st trong 3 s&n phdm chon ra c6 ding 2 san ph4dm tot. Khi do,
bién c¢6 A da xay ra. Do d6, xdc sudt dé 2 sidn phdm t6t dé cta xi
nghiép I chinh la x4c suat c6 didu kién P(A/A).

13

Ap dung Coéng thiic Bayes va st dung két qué vita tim dugc & cau a) ta
co
P(A))P(A/A;) (10/20).0,375

P(A,/A) =
(A,/A) P(A) 0,4050

=0,4630.

Bai 1.10: C6 10 sinh vién di thi, trong d6 c6 3 thudc loai gidi, 4 khé va 3
trung binh. Trong s6 20 c4u héi thi qui dinh thi sinh vién loai gidi tra 15i
dugc t4t cd, sinh vién kha tra 16i dugec 16 cAu con sinh vién trung binh
duge 10 cau. Goi ngiu nhién mot sinh vién va phat mét phiéu thi gdm
4 cau héi thi anh ta tra 16i dugc cd 4 cau héi. Tinh x4c suat dé sinh vién
d6 thudc loai kha.

Loi giai
Tém tit:
X&p loai sinh vién Gidi | Khd | Trung binh
S8 lugng 3 | 4 3
S6 cau tra 1oi duge/20 20 | 16 10

Goi A 1a bién cd sinh vién tra 16i dugc cd 3 cau hdi.
Aj, Ay, A; 14n lugt 13 cdc bién cé sinh vién thudc loai Gidi, Kh4;
Trung binh.

Yéu cau ciia bai to4n 1a tinh xdc suit cé didu kién P(Ay/A).

Céc bién c¢d A, Ay, Az 12 mot hé day da, xung khic ting doi, va ta cé:
P(A)) = 3/10; P(Ay) = 4/10; P(A;) = 3/10.
Theo cong thic Bayes, ta c6

PAyA) = DAJPAA,)

P(A)
Mat khéc, theo cong thic xéc suat day du, ta cé

P(A) = P(ADP(A/A;) + P(A9)P(A/As) + P(A3)P(A/A3).
Theo cong thic tinh x4c suat lua chon, ta cé:

Ca
PA/A,)=Sn 1,
CZO
4 0
P(A/A,) = Sl _ 1820,
i 4845
4 0
P(A/A,) = S _ 210
Cl, 4845
14
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Suy ra P(Ay/A) = 0,3243.

Bai 1.11: C6 hai hop I va II, trong d6 hop I chda 10 bi tring va 8 bi den;
hop II chita 8 bi trang va 6 bi den. Tt méi hop rit ngdu nhién 2 bi bé di,
sau d6 bd tat cid cdc bi con lai cia hai hop vao hop III (réng). LAy ngau
nhién 2 bi tit hop III. Tinh x4c suit dé& trong 2 bi 14y tir hop III c6 1
tridng, 1 den.

Loi giai

Goi A 1a bién co bi 18y dugc 1 tring, 1 den.

A;(G=0,1,2,3,4)1a bién 6 c6 j bi tring va (4-j) bi den c6 trong 4
bi bd di (tif c& hai hop I va II). Khi dé Ay, Ay, Ay, Ag, A;1a mot hé day da,
xung khic ting doi.

Theo cong thiic xac sudt day du, ta cé
P(A) = P(Ag)P(A/Ay) + P(ADP(A/A;) + P(A3)P(A/Az)+ P(A3)P(A/A3) +
P(A)P(A/A,).
trong d6

1 1
P(A/A,) = L1800 _ 10

o1 (Vi khi A, d4 x4y ra thi trong hop III c6 28 bi gdbm
28

18 trang , 10 den).

Tuong tu,
P(A/A,) = 0{75%1 _ ﬁ;P(A/AZ) _ C{GE%Z _ g;
cZ, 3718 cZ, 63
P(A/A,) = Ci5ZC}3 _ Q;P(A/A[l) _ 0142014 _ E
cZ, 126 cz, o1

Bay gio ta tinh P(A); P(A)); P(Ay); P(Az); P(Ay).
Goi B;, C; i = 0, 1, 2) 14n lugt 14 céc bién cd c6 i bi trdng va (2 - i) bi
den c6 trong 2 bi dugc chon ra tir hop I, hop II. Khi d6

- By, By, By xung khic va ta cé:

02 1~ 2 <0
P@®B,) = % _ 28, P(B,) = Cw?s A &;P(Bz) _ Clogs 5 .
C18 153 C 17

C, 158
- Cy, Cy, Cy xung khiic va ta cé:

0 2 1 1 9 o
pcy = CCe 15 o) CiCs _48 po ) CiCs _ 28

2 o1’ 2
C14 91 Cm 91
15

- Bi va CJ' déC lép

- Téng s6 bi trang c6 trong 4 bi chon ra phu thudc vao cdc bién c6 B; va
C; theo béng sau:

Co |Ci |Co

By [0 1 2

B, |1 3

By |2 3 4
Ao = BoCo = P(A,) = P(By)P(Cy) = 20/663.
A; = BoCi + B:Cy = P(A)) = P(By)P(C, ) + P(B1)P(Cy) = 848/4641.
Az = BoCz + B1C;y + BsCo = P(Az) = P(Bo)P(C2)+P(B1)P(C)+P(B2)P(Co)

=757/1989.
A; = BiCy + ByCy = P(A3) = P(B1)P(Cy)+P(B2)P(C,) = 4400/13923.
A4 = Bng = P(A4) = P(Bz)P(Cz) = 20/221.

Tir d6 suy ra P(A) = 0,5080.

Bai 1.12: C6 hai hop cling ¢&. Hop thit nhat chia 4 bi tring 6 bi xanh,
hop thi hai chia 5 bi tréng va 7 bi xanh. Chon ngiu nhién mét hop rdi
tir hop d6 14y ra 2 bi thi dugc 2 bi trang. Tinh x4c suat dé vién bi tiép
theo ciing 14y tit hop trén ra lai 1a bi tring.

Loi giai

Goi A; 1a bién ¢6 2 bi 14y d4u tién 1a bi tring.
A, 12 bién cd bi 14y 14n sau 1a bi trang.
Bai téan yéu cau tinh P(Ay/A,).
Theo cong thiic nhan xdc sudt, ta c6 P(AjAy) = P(A;) P(Ay/A)). Suy ra

P(AA,)
PA))
Bay gio ta tinh cac xdc suat P(A;) va P(AAy).
Goi By, By 1an lugt 1a céc bién c6 chon duge hop I, hop II. Khi d6 B, B,
1a mot hé day da, xung khic timg do6i va ta c6: P(B;) = P(B,) = 0,5.
Theo cong thiic xdc sudt day dg, ta cé
P(A;) = P(By) P(Ay/ By) + P(By) P(AY/ By)

P(A,/A,)) =

16
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=)

6.
C, 4’
2 0
P(Al /Bz) — CﬁC7 10

2
P(Al /Bl) — C4CG —

C. 66
nén  P(A;) = 47/330.
Theo cong thiic xac suat day dd, ta c6
P(A;Ay) = P(By) P(A1Ay/ By) + P(Bg) P(A1Ay/ By).

Ma
P(AA,/B,) = P(A,/B)P(A,/AB) =02 L,
172 1 1 1 2 11 458 307
103 1
P(AA,/B,)=P(A,/B,)PA,/AB,)=—"" =",
( 172 2) ( 1 2) ( 2 1 2) 6610 22

nén P(A;A,) = 13/330. Suy ra xdc sudt cAn tim 1a P(Ay/A;) =13/47= 0,2766.

Bai 1.13: Mot 16 hang gdbm a sdn phdm loai I va b san phdm loai II dugc
déng g6i dé gii cho khach hang. Noi nhan kiém tra lai thdy that lac 1
sdn phdm. Chon ngiu nhién ra 1 sdn ph4m thi thdy d6 1a sdn ph4dm loai
I. Tinh x4c sudt d& san phdm th4t lac ciing thudc loai I.

Loi giai

Goi A 1a bién ¢6 s&n phdm dugc chon ra thudc loai 1.

A, Ay 14n lugt 1a cdc bién c6 sdn phdm that lac thudc loai I, loai II.
Yéu cau clia bai todn 1a tinh xdc sudt cé didu kién P(A/A).

Ta thay A, A; 1a mot hé day dd, xung khic timg doi va

cic? C°Ct
pA) =20 8 . pp, -Gl b
C..p +b C,, a+b
Theo cong thic Bayes, ta c6
p P(A)P(A/A)) P(A)P(A/A))
(A, /A) = =
P(A) P(A,)P(A/A,) +P(A,)P(A/A,)
Ma
1 0 10
P(A/A) = Cf‘l‘lcb __a-l ; PA/A,) = Calcb‘l =2
Copy a+b-1 C,,n a+b-1
nén
17

a a-1

_ a+ba+b-1 _a-1
Pa, /A= a a-1 . b a Ta+b-1
a+ba+b-1 a+ba+b-1

Bai 1.14: C6 3 hop phan, trong dé hop I chita 15 vién tét va 5 vién x4u,
hop II chita 10 vién t6t va 4 vién xau, hop III chia 20 vién tét va 10 vién
x4u. Ta gieo mot con xtic xic can d6i. N&u thdy xudt hién mét 1 chdm thi
ta chon hop I; néu xuit hién mit 2 hoéc 3 ch4m thi chon hop II, con xuit
hién cdc m#t con lai thi chon hop III. Tir hop dugc chon 14y ngiu nhién
ra 4 vién phan. Tim xac suat dé 14y dugc it nhat 2 vién tot.

Loi giai

Goi A 1a bién c6 chon dugc it nhat 2 vién phan tot.
A (G =1,2, 3) 1a bién ¢ chon dugc hop thi j. Khi d6 A, Ag, A 1a he
day dd, xung khic ting d6i va ta co:
- A, xay ra khi va chi khi th3y con xtic xic, xudt hién mit 1 chdm, do
dé P(Ay) = 1/6.
- Tuong tu, P(Ay) = 2/6; P(Aj3) = 3/6.

Theo cong thiic xdc sudt day di, ta cé

P(A) = P(ADP(A/A)) + P(A2)P(A/A2) + P(A3)P(A/A3).
Tir gid thiét ta cé:
ciCc: CiCh . Ci,C) 4690

PA/A,) = CuCs _ 4690,
BIR=Te e ey T asas
pa/A) - CuCi , CiCi  CiCi _ 960 .
o6, ¢, ¢ 1000
P(A/ A, = CaCh , CuCly | CuCly _ 24795
4

Ci, Ci, Ci  27405°
Suy ra P(A) =0,9334.

Bai 1.15: C6 hai kién hang I va II. Kién thd nhat chia 10 sidn phim,
trong d6 c6 8 sdn pham loai A. Kién thit hai chia 20 s&n phdm, trong dé
c6 4 sdn phdm loai A. LAy tirf mdi kién 2 sadn phdm. Sau d6, trong 4 san
phdm thu dugc chon ngiu nhién 2 sdn phdm. Tinh x4c suit dé trong 2
s4n phdm chon ra sau cing cé ding 1 san phdm loai A.

Loi giai

18
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Goi C 1a bién co trong 2 sdn phdm chon ra sau cing c6 ding 1 sin
phém loai A.

A;(G=0,1,2,3,4) 1a bién ¢ ¢6 j sdn phdm loai A va (4-j) sdn
phdm loai B c6 trong 4 san pham 14y tir hai kién I va II. Khi dé Ao, Ay,
Ay, A3, Ay 12 mot hé ddy dd, xung khic ting d6i. Theo cong thifc xdc sudt
day du, ta c6

P(C) = P(A9)P(C/Ap) + P(A))P(C/A;) + P(Ag)P(C/Ag) + P(A3)P(C/A3)
+ P(AYP(C/AY).

Ta cé:
P(C/A,) = 0;
1~1
P(C/A) =108 -3
6
4
11
P(C/A,) = CoCy _4
cz 6
cicl 3
P(C/A,) = 321 =5
P(C/A,) =0.

Bay gio ta tinh P(A)); P(Ag); P(Aj3).

Goi B;, C; (i =0, 1, 2) 1an lugt 1a cdc bién c6 c6isp Ava(2-i)sp B
c6 trong 2 sp dugc chon ra ti kién I, kién II. Khi d6
- By, By, By xung khic ting d6i va ta cé:

0 2
P(BO) — CSZCZ — i’
CIO 45
1 1
P(B,) = %92 - i—i;
10
2 0
P(B,) = 0692 = i—g.
10

- Co, Cy, C; xung khic tiing d6i va ta cé:

0 2
P(CO) _ 04916‘ _ %

C:, 190
1 1

P(Cl) — 04916 — ﬂ,
C. 190
2 0

P(CZ) — 04916 — i,
C. 190

- Bi va Cj déc lé.p

- Tdéng s6 sp A c6 trong 4 sp chon ra phu thudc vao céc bién ¢ B; va
C; theo béng sau:

Co |Gy |Gy
Bol0 [1 |2
B |1 |2 |3
By |2 |3 |4

Ta c6:
A1 = B001 + B100 .
A2 = B()Cz + B1C1 + B200 .
A3 = BICQ + B201 .
Tir day, nhd céc cong thué cong va nhan xéc suit ta tinh duge:

P(A) = 0,2320 ;P(Ay) = 0,5135 ; P(Ag) = 0,2208 .
Suy ra xac suat can tim 1a P(C) = 0,5687.

Bai 1.16: Mot xa thi ban 10 vién dan vao mot muc tiéu. X4c suat dé 1
vién dan ban ra tring muc tiéu la 0,8 . Biét ring: Néu c6 10 vién tring
thi muc tiéu chéc chén bi diét. Néu c6 tir 2 dén 9 vién tring thi muc tiéu
bi diét voi xdc sudt 80%. Néu c¢6 1 vién tring thi muc tiéu bi diét véi xdc
suat 20%.

a) Tinh xdc suat d€ muc tiéu bi diét.

b) Gia st muc tiéu da bi diét. Tinh xdc sudt c6 10 vién trung.

Loi giai
Toém tat:
- S6 vién ban ra: 10 vién.
- X4c sudt tring cda mdi vién: 0,8.

20
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S6 vién tring 1 /29| 10
X4c suat muc tiéu bi diét | 20% | 80% | 100%

a) Goi A 1a bién ¢6 muc tiéu bi diét.

Ay, Ay, Ay, Az 1an lugt 1a céc bién c6 cé 0; 1; 2-9; 10 vién trang. Khi
doé, Ao, Aj, As, Az 13 mot hé day dd, xung khic timg déi va gia thiét cho
ta:

P(A/Ay) = 0; P(A/A)) = 20% = 0,2;
P(A/A;) = 80%= 0,8; P(A/A3) = 100% = 1.

Theo cong thic xéc suat day du, ta cé:
P(A) = P(Ag)P(A/Ap) + P(ADP(A/A;) + P(A3)P(A/Az) + P(A3)P(A/A3).

Theo cong thic Bernoulli vé6i n =10; p = 0,8, q = 0,2, ta cé

P(A,) =¢" = (0,2";

P(A) =C;,pq’ = 10(0,8)(0,2)’;

PA,) =" = (0,8);

P(A,)=1-PA)) -P(A)-PA,) =1-(0,2)" —10(0,8)(0,2)° - (0,8)".
Suy ra P(A) = 0,8215.

b) Giid st muc tiéu da bi diét. Khi d6 bién c6 A da x4y ra. Do d6 xdc
sudt c6 10 vién tring trong trudng hop nay chinh 1a xac suat cé diéu kién
P(A3/A).

Theo cong thic Bayes, ta c6:

P(A;/A) = 7P(A3;P(§f)/ As)

Tir day ta tinh duge P(As/A) = 0,1307.

Bai 1.17: Mot may san xuat sadn phdm véi ti 1é sdn phadm loai A 13 60%.
Mdt 16 hang gdm 10 san phdm véi ti 1& sdn phdm loai A 14 60%. Cho may
sdn xuat 2 sdn ph4m va tir 16 hang 14y ra 3 sdn pham.

a) Tinh x4c suit dé sd san phdm loai A c6 trong 2 san phdm do may san

xudt bing s6 sdn pham loai A cé trong 3 san phdm dugc 14y ra tir 16 hang.

b) Gid st trong 5 sdn phdm thu dugc c6 2 sadn phdm loai A. Tinh x4c suat
dé 2 sdn phdm loai A d6 déu do may sin xuit.

21

Loi giai

Goi A; j=0,1,2) lacdc bién ¢ c6 j sdn phdm loai A va (2-)) sdn
phdm khéng thudc loai A c6 trong 2 sdn phadm do mAy san xuat.
Goi B; G=0,1,2,3) 1acdc bién cd c¢6 j sdn phdm loai A va (3-j) sdn
phdm khéng thudc loai A c¢6 trong 3 san phdm 14y tir 16 hang.
Khi d6
- Ay, A;, A, xung khic timg d6i va theo céng thic Bernoulli véi n = 2; p
=0,6; q=0,4 ta co:

P(A,) = Cp'a’ = (0,4)* = 0,16

P(A)) = C.p'q" = 2(0,6)(0,4) = 0,48;

P(A,) = Cp’a’ = (0,6)* = 0, 36.
- By, By, By, Bs xung khic ting d6i va theo cong thiic tinh xéc sudt lua
chon véi N = 10, Ny = 6, n= 3 ta c6 (vi 16 hang gdbm 10 si&n ph4dm véi ti

1é sdn phadm loai A 12 60%, nghia 14 16 hang gdbm 6 si&n phdm loai A va 4
san pham khong thudc loai A):

0 3
P(BO) — CGC4 — 4 .

3 Tan’
Cw 120
1 2
36
P(B,) = 0694 = %§
CIO
2 1
60
P(Bz) — CG3C4 — @’
Co
3 0
20
P(B3) = 06304 = @
C

-Ai va BJ' déc lép

a) Goi C la bién cd s6 san phdm loai A c6 trong 2 san phdm do mdy san
xudt bing s6 san pham loai A c¢é trong 2 san phdm dugc 14y ra tir 16 hang.
Ta co6:

C= A()B() + A1B1 + Asz.

Tir day, do tinh xung khic va doc 1ap, cdc cong thic cong va nhan xdc
suat cho ta:

P(C) = P(A))P(Bo)+ P(A)P(B1)+ P(A2)P(Bg) = 0,3293.

22
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b) Goi D 14 bién ¢6 c6 2 sdn phdm loai A trong 5 san phdm cé dugc.
Gi4 s trong 5 sdn phdm trén c6 2 sdn phdm loai A. Khi d6 bién c6 D da
x3y ra. Do d6, xdc sudt dé 2 sdn phdm loai A dé déu do mdy sian xudt
chinh 1& x4c suat c6 diéu kién P(Ay/D).

Theo cong thic nhan xéc suit ta cé:

P(A,/D) =

P(A,D)

P(D) °
Nhan xét ring téng s6 sén phdm loai A c6 trong 5 sidn phdm thu dugc
phu thudc vao céc bién ¢ A; va Bj theo béng sau:

B() B1 Bg B3
Ay|O0 |1 |2 |3
Al |2 |3 |4
A2 |3 |4 |5

Suy ra
D= AO Bg + A1B1 + A2B0 va AQD = A2B0 .

Tit day, ta tinh duge P(D) = 0,236 ; P(A;D) = 0,012. Suy ra xdc sudt can
tim 1a

P(A5/D) = 0,0508.

Bai 1.18: C6 hai 16 hang, mdi 16 chita 60% sdn pham tét, trong dé 16 I
chita 15 san phdm, 16 II chia rat nhiéu san phdm. Tir 16 II 14y ra 3 san
ph&m bd vao 16 I, sau dé tir 16 I 14y ra 2 san ph4Am.
a)  Tinh xéc suat 14y dugc 1sp tot, 1sp xau tir 16 1.
b)  Tinh x4c suat 14y dugc 1sp t6t, 1sp x4au ti 16 I, trong d6 sp tot cé
trong 16 I tir trudc.
c¢)  Gia st da 14y dugc 1sp t6t, 1sp xau tir 16 I. Tinh xdc sudt da 14y
dugc 2sp tot, 1sp x4au tir 16 II.
Loi giai

Goi A; G = 0,1, 2, 3) 1a bi&n ¢6 ¢6 j sdn phdm tét va (3-j) sdn phdm x4au c6
trong 3 sdn pham dugc chon ra tir 16 II. Khi d6 Ay, Aj, As, As 12 mot hé
day da, xung khic ting ddi. Theo cong thiic Bernoulli ta cé:

P(A,) = Cp°q® = (0,4)° = 0,064;

P(A,) = Clp'q® = 3(0,6)'(0,4)* = 0,288;

P(A,) = C2p%q* = 3(0,6)%(0,4)" = 0,432;

P(A;) = Cip®q® = (0,6)° = 0,2186.
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a) Goi A 14 bién c6 14y dugc 1sp tot, 1sp xau tir 16 1.
Theo cong thic xéc suat ddy du, ta cé:

P(A) = P(Ag)P(A/Ag) + P(ADP(A/A)) + P(A2)P(A/A5) + P(A3)P(A/As3).

Tit gid thiét ta suy ra trong 16 I c6 15.60% = 9 sp tét va 6 sp x4u. Do d6
theo cong thic tinh xéc sudt lua chon, ta cé:

1M1
P(A/A,) = 09209 zﬁ;
cl, 153
1 1
P(A/A,) = Suls _ 80
c’, 153
1 1
P(A/A,) = C11207 _ ﬂ;
cl, 153
1 1
P(A/A,) =Sl - T2
c:, 153

Suy ra xéc sudt can tim la: P(A) = 0,5035

b) Goi B la bién c6 14y dugc 1sp tot, 1sp x4u tir 16 I, trong d6 sp tot c6
trong 16 I tir trudc. Theo cong thide xac suat diy dd, ta co:

P(B) = P(Ap)P(B/A,) + P(ADP(B/A;) + P(A9)P(B/Ay) + P(A3)P(B/As3).

Ta co:
1M1
PB/A,) = 0959 _ 81
Cis 153
1M1
P(B/A,) =0 - 12,
Cis 153
1M1
P(B/A,) = 0997 _ 63,
Cis 153
1M1
P(B/A,) = 09206 = ﬁ
Cis 153

Suy ra xac sudt can tim la: P(B) = 0,4235.

¢) Gia st da 1ay duge 1sp tot, 1sp x4u tir 16 I. Khi d6 bién c6 A da x3y ra.
Do d6 xdc sudt da 14y dugc 2sp tot, 1sp x4u tir 16 IT trong truong hop nay
chinh 14 XS c6 diéu kién P(Ay/A). Theo cong thiic Bayes, ta cé:
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P(A,/A) =

PA)PA/A,) _

0, 432.ﬂ

153 _ 0 4318.

P(A)
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0,5035
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