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 d6 A;, A, 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 o
A=AAA +AAA +AAA,
Vi céc bién c§ AA,A,, A AA, A AA, xung khic ting d6i, nén
theo cong thic Cong xéc sgé{t ta cé
P(A) =P(AAA; + AJAA, + AJAA))
=P(AAA,) +P(ALAA) + P(ALALA,)
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 c¢6 it nhat 1 kh4u tring. Ta cé
D=A+B+C.
Chi ¥ 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 c¢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.

Printed with FinePrint trial version - purchase at www.fineprint.com




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 cé chon duge 3 bi dé va 1 bi trang. 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 trédng c6 dugc thude hop I trong truong hop
nay chinh 14 x4c suat 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. Loi giai

Suy ra P(A) = P(T,TTs) = P(Ty) P(Ty/Ty) P(Ts/ T Ty) Goi D;, Tj, X; 14n lugt 1a cac bién cd chon dugc bi d, bi tring, bi xanh &
= (6/10)(5/9)(4/8) = 0,16617. l1an rat thi i
b) Goi B 1a bién c6 khéch hang dimg lai 6 14n kiém tra thd 4. Ta co: a) Goi A 1a bién c6 rit duge 2 bi tring, 1 bi xanh va 1 bi d8. Ta cé:
B = X1T2T3T4 + T1X2T3T4 + T1T2X3T4 . T-T-X-D
A xdy ra < Rat duge | T-X-T-D
Suy ra X-T-T-D
P(B) = PX TyTsTy) + P(TX5TsTy ) + P(T1ToXsTy) g
= P(Xy) P(Ty/Xy) P(Ty/X;Ty) P(TyX;TyTs) uy ra
+ P(Ty) P(X,/Ty) P(TyT:Xy) P(T/T;X,Ts) o A=TTRD+ TXTD + KTy D,
+ P(T;) P(Ty/T;) P(Xy/ T4Ty) P(Ty/ T;T, Xs) Tu day, do tinh xung khac tung d6i cta cdc bién c¢6 thanh phan, ta cé:
= (4/10)(6/9)(5/8)(4/7) + (6/10)X4/9)(5/8)(4/T)+(6/10)(5/9)(4/8)4/T) B = PITXaDy+ P(TiX,TsDy) + PEGTATDs)
= 3(4/10)(6/9)(5/8)(4/7) = 0,2857. Theo Cong thic Nhan xdc sudt, ta c¢6

P(T1ToX3D4) = P(TOP(Ty/T)PX3/T1T2)P(Dy/T1ToX3)

¢) Gia st khéch hang da dung lai & 1an kiém tra tht 4. Khi d6 bién = (4/12)(3/11)(3/10)(5/9) = 1/66;

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(T:X,T5Dy) = P(TYPXy/T1)P(T/T1Xy)P(Dy/T1XoT5)

= (4/12)(3/11)(3/10)(5/9) = 1/66;

P(Xy/B).
Theo Coéng thiic nhan x4c suit , ta c6
P(X?’B) — P(B)P(X3/B) . P(X1T2T3D4) = P(XI)P(TQ/XI)P(T3/X1T2)P(D4/X1T2T3)
= (3/12)(4/11)(3/10)(5/9) = 1/66.
Suy ra
PX,/B) = Pg((g])a) Suy ra P(A) = 3/66 = 1/22 = 0,0455.

Ma X3B = T1T2X3T4 nén

b) Goi B 1a bién cé khong cé bi tring nao dugc rit ra. Ta cé:
P(X3B) = P(T\ToXsTy) = P(Ty) P(To/T1) P(Xs/ T1Ty) P(Ty/ T Ts X3)

= (6/10)(5/9)(4/8)(4/7) = 0,0952. D
) X-D
Suy ra P(Xy/B) = 0,3333. B x4y ra < Rat duge
X-X-D
Bai 1.4: Mot hop bi gdm 5 bi d6, 4 bi tring va 3 bi xanh c6 cung c5. Tit X-X-X-D
hop ta rit ngdu nhién khong hoan lai tiing bi mot cho dén khi duge bi dé
thi ding lai. Tinh x4c suat dé Suy ra
a) duge 2 bi trang, 1 bi xanh va 1 bi do. B =D; + X;Ds + X;XoD3+ X1 X5X3 Dy

b) khéong c6 bi tring nao duge rit ra.
Tir day, do tinh xung khic timg doi clia cac bién cé thanh phan, ta cé:

P(B) = P(Dy+ P(X;Dy) + P(X;X5D3) + P(X;XoX5 Dy)
Theo Cong thic Nhan x4c suit, ta c6
5 6

Printed with FinePrint trial version - purchase at www.fineprint.com



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) D& tinh ti 1¢ san phdm loai A néi chung do nha miy san xuit ta
chon mua ngiu nhién mdt sdn ph4m & thi truong. Khi d6 ti 1&é sdn phdm
loai A chinh 1a x4c suit dé san phdm dé6 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(Ag) = 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?

Gi4 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 khd 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 sin 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 d 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 roi bé sang hop II; sau d6 14y ngiu nhién tir hop II bon 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 ¢6 2 bi d6 va 1 bi
tring trong trudong hop nay chinh 14 x4c suat cé diéu kién P(Ay/A). Ap
dung cong thic Bayes, ta co:

112 280
PA/A) = DAIPWA,) 9201365 _ 5030,
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

C:_6
PA,) =8 =—;
(A,) T =50

20
1
4

1
P(Al) — Cl() — 10.

Q

P(A,) =t 2

C. 20
Mit khéc, tir gid thiét, theo cong thiic Bernoulli, ta c6
P(A/A,) = CX(0,57(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 trd 16i duge 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:
Xép loai sinh vién Gidi | Khd | Trung binh
S5 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;i, C; i = 0, 1, 2) 14n lugt 14 céc bién cb 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 _ @;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 + B1Cy = P(A)) = P(By)P(C, ) + P(B1)P(Cy) = 848/4641.
Az = BoCsz + B1C;y + BsCo = P(Az) = P(Bo)P(C2)+P(B1)P(C)+P(B2)P(Co)

=757/1989.
A; = BCy + 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 o 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 xudt
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 du, 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

- Téng 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 = B102 + 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 xdy ra. Do d6 xac
sudt c6 10 vién trang 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 1&é sdn phdm loai A 13 60%.
Mdt 16 hang gdm 10 san phdm véi ti 1é sdn phdm loai A 14 60%. Cho may
s4n xuat 2 sdn ph4m va tir 16 hang 14y ra 3 s&n pham.

a) Tinh x4c suit dé sé 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 dé
- 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,) = C;p’q’ = (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 phdm véi ti

1& sdn pham loai A 12 60%, nghia 14 16 hang gdm 6 si&n pham 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

-A; va B; doclap.

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 + Ang.

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.

23

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:

24
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77
0,432,
P(A,/A) - PAJPATA,) 153 _ 0,4318.
P(A) 0,5035
25
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BAI GIAI
XAC SUAT THONG KE
(GV: Tran Ngoc Hoi - 2009)

CHUONG 2

PAI LUGNG NGAU NHIEN
VA PHAN PHOI XAC SUAT

Bai 2.1: Nuéc gidi khat duge chd tir Sai Gon di Viing Tau. Mbi xe chd
1000 chai bia Sai Gon, 2000 chai coca va 800 chai nuéc trai cay. Xac suat
dé 1 chai mdi loai bi bé trén dudng di tuong tng 1a 0,2%; 0,11% va 0,3%.
Néu khong qua 1 chai bi bé thi 14i xe dugc thuéng.

a) Tinh xac suat cé it nhat 1 chai bia Sai Gon bi bé.

b) Tinh x4c sudt dé 14i xe dugc thudng.

¢) Lai xe ph&i chd it mat may chuyén dé xac suit c6 it nhat mot chuyén
dugc thuéng khong nhé hon 0,9?

Loi giai
Tém tit:
Loai Bia  Sai|Coca | Nudc trdi cay
Gon
S6 lugng/chuyén | 1000 2000 | 800
X4c sudt 1 chai|0,2% 0,11% | 0,3%
bé

- Goi X; 1a DPLNN chi s6 chai bia SG bi bé trong mot chuyén. Khi do,
X, ¢6 phan phdi nhi thic X; ~ B(ny,p;) v6i n; = 1000 va p; = 0,2% =
0,002. Vi n; kh4 16n va p; kha bé nén ta c6 thé xem X; c6 phan phan
phoi Poisson:

X; ~ P(ay) v6i a; = n1p; = 1000.0,002 = 2, nghia l1a
X; ~P(@2).

- Tuong tu, goi X , X3 1an lugt 14 cdc PLNN chi s6 chai bia coca, chai
nuéc trai cady bi bé trong mot chuyén. Khi dé, X, , X3 c6 phan phéi
Poisson:

X, ~P(2000.0,0011) = P(2,2);
X; ~ P(800.0,003) = P(2,4).

a) Xdc sudt cé it nhat 1 chai bia Sai Gon bi bé 1a

200
P(X,>1)=1-P(X, :0):1—90'2 =1-e?=0,8647.

b) Tinh x4c suit dé 14i xe dugc thudng.
Theo gia thiét, 1ai xe dugc thuéng khi c6 khong qua 1 chai bi bé, nghia
la

X1+X2+X3§1.

ViX, ~P2)X; ~P(2,2); X5 ~P(2,4) nén X; + Xy + X5 ~ P(242,2 + 2,4) =
P(6,6)

Suy ra xac suat l4i xe dugc thuéng la:
PX;+Xo+X35<1)=P[(X; + Xy + X3 =0) + PX; + X + X3 =1)|=

e76,6(6’ 6)0 . e76,6(6’ 6)1
0! 1!

= 0,0103.

¢) Lai xe phai ché it mat may chuyén dé xdc sudt c6 it nhat mot chuyén
dugc thuéng khong nhé hon 0,9?

Goi n 1a s6 chuyén xe can thuc hién va A 1a bién cé c6 it nhat 1 chuyén

dugce thudng. Yéu cAu bai todn 14 xdc dinh n nhé nhat sao cho P(A) > 0,9.

Bié&n c6 ddi 1ap ctia A 1a: A khéong ¢6 chuyén nao duge thuéng.

Theo cau b), xéc suit dé 14i xe dugc thudng trong mot chuyén 1a p =

0,0103. Do d6 theo cong thic Bernoulli ta c6:
P(A)=1-PA)=1-qg*=1-(1-0,0103)"

=1-(0,9897)".

Suy ra
P(A)>0,9< 1-(0,9897)" > 0,9
< (0,9897)" <0,1
< nln(0,9897)<1In0,1
N> In0,1
1n(0,9897)
< n > 223.

~ 222,3987
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Vay lai xe ph&i chd it nhat 1a 223 chuyén.

Bai 2.2: Mot may tinh gém 1000 linh kién A, 800 linh kién B va 2000
linh kién C. X4csuat héng cta ba linh kién d6 14an lugt 1a 0,02%; 0,0125%
va 0,005%. M4y tinh ngung hoat déng khi s6 linh kién héng nhiéu hon 1.
C4c linh kién héng doc 14p v6i nhau.

a) Tinh x4csuat dé c6 it nhat 1 linh kién B bi héng.

b) Tinh x4c sudt d& may tinh ngung hoat dong.

c) Gia s trong mdy da c6 1 linh kién héng. Tinh x4c sudt dé mdy tinh
ngung hoat dong.

Loi giai
Tém tat:
Loai linh kién A B C
S6 lugng/1may 1000 | 800 2000
X4c sudt 1linh kién héng | 0,02% |0,0125% | 0,005%

- Goi X; 1a DPLNN chi s6 linh kién A bi héng trong mot mdy tinh. Khi
d6, X; c6 phan phdi nhi thic X; ~ B(ny,p;) v6i n; = 1000 va p; =
0,02% = 0,0002. Vi n; kha 16n va p; khd bé nén ta c6 thé xem X; cé
phéan phan phéi Poisson:

X; ~ P(ay) v6i a; = n;p; = 1000.0,0002 =0,2, nghia la

X; ~ P(0,2).
- Tuong tu, goi Xy, X3 1an lugt 14 cdc PLNN chi s6 linh kién B, C bi
héng trong mot may tinh. Khi dé, X; , X3 ¢6 phan phdi Poisson nhu
sau:
X, ~ P(800.0,0125%) = P(0,1);
X3 ~ P(2000.0,005%) = P(0,1).
a) Xdc suat c6 it nhat 1 linh linh kién B bi héng la:
e—O,l(O’ 1)0 B

0!
b) Tinh x4c suat dé may tinh ngung hoat déng.

P(X,>1)=1-P(X,=0)=1- 1-¢°'=0,0952.

Theo gia thiét, may tinh ngung hoat dong khi sé linh kién héng nhiéu
hon 1, nghia la khi
X1 + X2 + X3 > 1.

ViX; ~P(0,2);X, ~P(0,1); X5 ~P(0,1) nén X; + Xy + X3 ~ P(0,2+0,1 +
0,1) = P(0,4)

Suy ra xéc suat dé€ may tinh ngung hoat dong la:

PXi+X3+X3>1)=1-PX; +Xp +X3< 1)
=1-[PX; +Xo +X3=20) + PX; + Xo + X3 = 1)] =
1 670‘4(0, 4)0 ~ e70,4(0’ 4)1

0! 1!
=1-1,4.e%* =0,0615 = 6,15%.

¢) Gid su trong may da ¢6 1 linh kién héng. Khi d6 mdy tinh ngung
hoat dong khi c6 thém it nhat 1 linh kién héng nita, nghia 1a khi

X1 + Xz + X3 >1.
Suy ra xéc suat dé€ may tinh ngung hoat dong trong trudng hop nay la:

PX;+Xe+X32 1)=1-PX; +Xp+X3<1)=1-PX; + Xy + X3=0)
e—0,4 (0, 4)0 o4
=1 ol " 1-e%% = 0,3297 = 32,97%.

Bai 2.3: Trong lugng clia mot loai sén phdm dugc quan sat 1a mot dai
lugng ngau nhién cé phan phéi chuidn véi trung binh 50kg va phuong sai
100kg? . Nhiing san phdm c6 trong lugng tir 45kg dén 70kg duge xép vao
loai A. Chon ngiu nhién 100 sidn phdm (trong rat nhiéu sdn phdm). Tinh
xéc sudt dé

a) c6 ding 70 sin phdm loai A.

b) ¢6 khong qud 60 sdn phdm loai A.

¢) c6 it nhat 65 san ph4m loai A.

Loi giai

Truéc hét ta tim xdc sudt dé mot sian phadm thudc loai A.
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Goi X, 1a trong lugng cta loai san phdm da cho. T gid thiét ta suy ra
X, ¢6 phan phéi chudn X, ~ N(ug, 60%) v6i po = 50, 60> = 100 (o, = 10).
Vi mot sdn phdm dugc x&p vao loai A khi c6 trong lugng tir 45kg dén
70kg nén xdc sudt dé mot sdn ph4m thuoc loai A 1a P(45 < X, < 70).

Ta cé

70 — 45 - 70-50 45 - 50
P(45 < X, < 70) = p(-——H0) — (X2 —Ho) — ) — o )
o, G, 10 10

=¢(2) - ¢(-0,5) = ¢(2) + ¢(0,5) = 0,4772 + 0,1915 = 0,6687.

(Tra bang gid tri ham Laplace ta duge ¢ (2) = 0,4772; ¢ (0,5) = 0,1915).
Vay xéc suat d€ mot san phdm thuoc loai A 1a p =0,6687.

Bay gio, kiém tra 100 s&n phdm. Goi X 1a s6 sdn phdm loai A cé trong
100 san phdm dugc kiém tra, thi X c6 phan phéi nhi thic X ~ B(n,p)
v6i n = 100, p = 0,6687. Vin = 100 kha 16n va p = 0,6687 khong
qua gin 0 ciing khong qua gdn 1 nén ta c6 thé xem X c6 phan phéi
chuédn nhu sau:

X ~ N(, 62
v6i p=np = 100.0,6687 = 66,87,
o = \/npq = +/100.0,6687.(1 - 0,6687) = 4,7068.
a) Xac suat dé c6 70 san phdm loai A la:

PX-70) = L 0—Hy__ 1 ,70-6687
° 4,7068 4,7068
= L f(O, 66) = 0’ 3209 = (), 0681 = 6,81%.
4,7068 4,7068

(Tra bang gia tri ham Gauss ta duge (0,66) = 0,3209).

b) Xéc suit dé c6 khong qud 60 sidn phdm loai A la:

60-u.  O-u.  60-66,87. 066,87
P0<X<60) =0 =H) o =H) - -
( )= e = e es ) % a 7068

= @(-1,46) — p(-14,21) = —¢(1,46) + ¢p(14,21) = —¢(1,46) + 9(5)
=-0,4279+0,5=0,0721 =7,21%.

)

(Tra bang gid tri ham Laplace ta dugc ¢ (14,21) = ¢ (5) = 0,5; ¢(1,46) =
0,4279).

c) Xac sudt dé c6 it nhat 65 san phdm loai A la:

0- 66,87) B (p(65 - 66,87
4,7068 4,7068

= ¢(7,0388) — 9(~0,40) = o(5) + (0,4) = 0,5 + 0,1554 = 0,6554 = 65,54%.
(Tra bang gia tri ham Laplace ta duge ¢ (7,7068)~ ¢ (5) = 0,5; ¢(0,4) =
0,1554).

P<65sxs100>:cp(loi’“)—cp(&”;“):np(lo )

Bai 2.4: Sdn phdm trong modt nha may dugc déng thanh ting kién, mdi
kién gdm 14 san phdm trong d6 c6 8 san pham loai A va 6 san phdm loai
B. Khach hang chon cdch kiém tra nhu sau: tirt mdi kién 14y ra 4 sdn
phdm; néu thdy s san phdm thuodc loai A nhiéu hon s6 san phdm thudc
loai B thi méi nhan kién dé; ngugc lai thi loai kién d6. Kiém tra 100
kién (trong rat nhiéu kién). Tinh xdc suit dé
a) c6 42 kién dugc nhan.
b) c6 tit 40 dén 45 kién dugc nhén.
¢) c6 it nhat 42 kién dugc nhan.

Loi giai

Truéc hét ta tim xdc sudt d€ mot kién dugc nhan.

Theo gia thiét, mdi kién chida 14 sdn phdm gém 8A va 6B. Tir mdi kién
14y ra 4 sdn phdm; néu thay s6 sdn phdm A nhiéu hon s6 sdn pham B,
nghia 1a dugc 3A,1B ho#c 4A, thi méi nhan kién dé. Do dé xdc suat dé
mot kién dugc nhén la:

cicy | o
ci T ch

Vay xéc suit dé mot kién duge nhén 1a p = 0,4056.

P,3<k <4)=P,(3)+P,4) = = 0,4056

Bay gio, kiém tra 100 kién. Goi X 1a s6 kién dugec nhan trong 100 kién
duge kiém tra, thi X c¢6 phan phéi nhi thiic X ~ B(n,p) v6i n =100, p =
0,4056. Vi n = 100 kh4 16n va p = 0,4056 khéng qui gin 0 ciing khéng
qud gdn 1 nén ta c6 thé xem X c6 phan phdi chudn nhu sau:

X ~ N(g, 6%
véi  p=np = 100.0,4056 = 40,56;
o = \/npq = /100.0,4056.(1 — 0,4056) = 4,9101.

a) Xac suat dé c6 42 kién dugc nhan la:
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P(Xoda)_ted2om_ 1 42-4056 1 .00
s o 49101 49101  4,9101
~0,3825

"~ 4,9101

=0,0779 =7,79%.

(Tra bang gia tri ham Gauss ta duge f(0,29) = 0,3825).

b) Xac suat dé c6 tir 40 dén 45 kién duge nhan 1a

45— 40 -p 45 — 40,56 40 - 40,56
P(40<X<45)= - = _
( ) = o( - )= o ) = o( 49101 ) = ol 49101 )

=(0,90) — p(=0,11) = 9(0,90) + ¢(0,11) = 0,3159 + 0,0438 = 0,3597 = 35,97%.

(Tra bang gia tri ham Laplace ta dugec ¢ (0,9) = 0,3519; ¢ (0,11) =
0,0438).

c) Xéac suat dé c6 it nhat 42 kién dugc nhén 1a
0 — 40,56 42 — 40,56
) = o

4,9101 4,9101
= ¢(12) — ¢(0,29) = 0,50 — 0,1141 = 0,3859 = 38,59%.

)

100 - 42 — 10
P (42 < X < 100) = o( G“Hp( G“)=(p(

(Tra bang gia tri ham Laplace ta dugec ¢(12) = ¢(5) = 0,5; ¢(0,29) =
0,1141).

Bai 2.5: Sdn phdm trong modt nha may duge déng thanh ting kién, mdi
kién gom 10 sdn phdm S6 sdn phdm loai A trong céc hop 1a X c6 phan
phéi nhu sau:

X |6 8
P |09 0,1

Khéch hang chon cdch kiém tra nhu sau: tif mdi kién 14y ra 2 sidn pham;
néu thay cid 2 sdn phdm déu loai A thi méi nhan kién d6; nguge lai thi
loai kién d6. Kiém tra 144 kién (trong rat nhiéu kién).

a) Tinh x4c suat dé c6 53 kién dugc nhan.

b) Tinh x4c suit dé c6 ti 52 dén 56 kién dugc nhan.

c) Phai kiém tra it nh4t bao nhiéu kién dé& xdc sudt cé it nhat 1 kién
dugc nhin khong nhé hon 95%?

Loi giai

Truéc hét ta tim x4c sudt p d& mot kién duge nhan.
Goi C 1a bién cd kién hang dugc nhan. Ta can tim p = P(C).
Tir gid thiét ta suy ra c6 hai loai kién hang:
Loai I: gom 6A, 4B chiém 0,9 = 90%.
Loai II: gbm 8A, 2B chiém 0,1 = 10%.
Goi A, A, 1an lugt 14 céc bién ¢6 kién hang thudc loai I, II. Khi d6 Ay,
A, 12 mét hé day da, xung khic ting d6i va ta cé

P(A)) =0,9; P(Ay) =0,1.
Theo cong thiic x4c sudt day di ta cé:

P(C) = P(A;) P(C/A)) + P(Ay) P(C/Ay).

Theo gid thiét, tt mdi kién 14y ra 2 sadn phdm; néu ci 2 san phdm thudc
loai A thi méi nhan kién d6. Do d6:

cxc 1
P(C/A)=P,2) =224 = —;
( ) =PF,(2) 2 "3

cXc? 28
P(C/A)=P,(2) =872 =~
( 2) = B(2) C3 45

Suy ra P(C) = 0,9. (1/3) + 0,1.(28/45) = 0,3622.
Vay xéc suat dé€ mot kién duge nhan 1a p = 0,3622.

Bay gio, kiém tra 144 kién. Goi X 1a s6 kién dugc nhan trong 144 kién
duge kiém tra, thi X c¢6 phan phéi nhi thic X ~ B(n,p) v6i n =144, p =
0,3622. Vin = 144 kh4 16n va p = 0,3622 khéng qui gin O ciing khéng
qud gan 1 nén ta c6 thé xem X cé phan phdi chudn nhu sau:
X ~ N(p, 62

v6i p=np = 144.0,3622 = 52,1568;

o = \npq = /144.0,3622.(1 - 0,3622) = 5,7676.
a) Xdc suat dé cé 53 kién dugc nhan 1a P(X=53) = 6,84% (Tuong tu Bai
21).
b) Xdc suit d€ c6 tiu 52 dén 56 kién dugc nhan 1a P(52 < X < 56) =
26,05% (Tuong tu Bai 21).
c) Phéi kiém tra it nhat bao nhiéu kién dé xdc sudt cé it nhat 1 kién
dugc nhan khong nhé hon 95%?

Goi n 12 s6 kién can kiém tra va D 1a bién c6 c6 it nhat 1 kién duge nhan.
Yéu cAu bai toan 1a x4c dinh n nhé nhat sao cho P(D) > 0,95.

8
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Bié&n c6 d6i 1ap ctia D 1a D: khéong c6 kién nao duge nhan.

Theo chiing minh trén, x4c suidt dé mot kién duge nhan 1la p = 0,3622.

Do do

Theo cong thic Bernoulli ta cé:
PD)=1-PM)=1-q"=1-(1-0,3622)"=1-(0,6378)".

Suy ra
P(D) >0,95 < 1-(0,6378)" > 0,95
< (0,6378)" < 0,05
< nlIn(0,6378) <1n 0,05
ons 0005 a0
1n(0,6378)
<on>T7.

Vay phai kiém tra it nhat 7 kién.

Bai 2.6: Mot may sin xuat san phAm vdi ti 1& sdn phdm dat tiéu chudn
12 80% va mét may khéc ciing san xudt loai sdn phdm nay véi ti 1& san
phdm dat tiéu chudn 1a 60%. Chon ngiu nhién mot may va cho sidn xuat
100 s&n phdm. Tinh x4c suat dé

a) c6 70 sdn phdm dat tiéu chuin.

b) c6 tir 70 dén 90 san phdm dat tiéu chudn.

c) c6 khong it hon 70 sdn phdm dat tiéu chuan.

Loi giai

Goi X 13 PLNN chi s6 san ph4m dat tiéu chudn trong 100 san phim.
A4, Ay 14n lugt 14 cdc bién cd chon duge may 1, mdy 2.
Khi dé6 A;, A; 1a mot hé diy di, xung khic tiing dbi va ta cé:
P(A)) = P(Ay) = 0,5
Theo cong thiic xdc xuat day dd, véi mbi 0 < k < 100, ta cé:

P(X = k) = P(A)P(X=K/A,) + P(A,)P(X=K/A,)

=%P(X=k/A1 )+%P(X=k/A2) )

Nhu vay, goi X, X, 14n lugt 1a cdc PLNN chi s6 sdn phdm dat tiéu
chuén trong trudng hop chon dugec may 1, may 2. Khi dé:

e (chota PX=k = %P(X1=k)+%P(X2=k)

e X, c6 phan phdi nhi thic X; ~ B(ny,p;) v6i n; = 100, p; = 80% =
0,8. Vin; = 100 kha 16n va p; = 0,8 khong qué gin 0 ciing khong
qud gidn 1 nén ta c6 thé xem X; c6 phan phdi chuidn nhu sau:

X1 ~ N(py, 012)
v6i i =np; = 100.0,8 = 80;
o, =n,p,q, =+/100.0,8.0,2 = 4.

e X, c6 phan phdi nhi thilc Xy ~ B(ng,ps) v6i ng = 100, py = 60% =
0,60. Vi ny = 100 kh4 16n vad p; = 0,60 khong qui gin 0 ciing
khong qua gdn 1 nén ta c6 thé xem X, cé phan phdi chudn nhu

sau:

Xp ~ Nz, 62%)
V6i g = ngps = 100.0,60 = 60;
G, = 4/N,P,0, =+/100.0,60.0,40 = 4,8990.

a) Xéc sué’t dé co 70 sdn phdm dat tiéu chuén la:

P(X = 80) = fP(X =700+ Lpx,=70) =1 L pT0= k) L1 70— ks,
20, o, 2 o, o,
-1 1p70-80) 1 1 70-60) 11 o5t 1 004
2 4 4 24,8990 4,8990 2 4 2 4,8990
1 l0 0175 + l 1 0,0498 = 0,000727
2 4 24,8990

b) Xéc suat dé c6 tit 70 dén 90 sdn phadm dat tiéu chuén la:
P(70 <X < 90) = 1P(70 <X, < 90)+1P(70 <X, < 90)

_1[q><90‘“1>—<p<7° e R )
2 o, o, G, G,

1.90-80. 70-80. 1. 90-60. 7060
AR G Ly el

=%[(p(2, 5) — o(—2,5) + 0(6,12) — o(2, 04)]

=%(O,49379 +0,49379 + 0,5 - 0,47932)

=0,50413

c) Xac suat c6 khéng it hon 70 sdn phdm dat tiéu chudn la
P(70 <X < 100) =0,5072

(Tuong tu cau b)

Bai 2.7: Mot may sin xuit sdn phdm véi ti 1&é phé phdm l1a 1% va mot
mdy khéc ciing sadn xuat loai sdn phdm nay véi ti 16 phé pham la 2%.

10
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Chon ngiu nhién moét may va cho sdn xudt 1000 san phdm. Tinh xéc
suat dé
a)c6 14 phé& pham.
b)cé tir 14 dén 20 phé& pham.
Lai giai

Goi X 1a PLNN chi s6 phé& phdm trong 1000 san phim.

A, A, 14n lugt 1a cdc bién c6 chon duge may 1, may 2.

Khi d6 A;, Ay 1a mot hé diy di, xung khic ting d6i va ta co:
P(A;) = P(Ay) = 0,5.

Theo cong thic xdc xuit day da, véi mbi 0 < k < 100, ta cé:

P(X = k) = P(A,)P(X=K/A,) + P(A,)P(X=k/A,)
=%P(X=k/A1)+%P(X=k/A2) ()

Nhu vay, goi X, X, 14n lugt 1a cdc DPLNN chi s6 phé phdm trong truong
hgp chon duge may 1, may 2. Khi dé:

e (1)chota PX=k)= %P(X1=k)+%P(X2=k)

e X; c6 phan phéi nhi thic X; ~ B(ny,p;) v6i n; = 1000 va p; = 1% =
0,001. Vi n; kha 16n va p; kha bé nén ta c6 thé xem X; c6 phan
phan phdi Poisson:

X; ~ P(ay) v6i a; = nyp; = 1000.0,01 = 10, nghia la X, ~ P(10).

e X, c6 phan phdi nhi thic X ~ B(ng,p2) véi ng = 1000 va py = 2% =
0,002. Vi ny kh4 16n va py khd bé nén ta c6 thé xem X, c6 phan
phan phdi Poisson:

X; ~ P(ag) v6i ag = nype = 1000.0,02 = 20, nghia la X, ~ P(20).

a) Xac suat dé c6 14 phé& phdm la:

-10 14 -20 14
P(X = 14) = éP(X1=14)+éP(X2=14) _le 107 1e 200 ) o454

2 14! 2 14!

b) X4c suat dé cé tir 14 dén 20 phé& phadm la:
P(14 <X < 20) = éP(l‘l <X, < 20)+%P(14 <X, < 20)

2 1010k 20 2060k
1Nre 10 +%Ze 2'0 =31,35%
k=1 ’

2 k! k

k=14

Bai 2.8: Mot xi nghiép ¢6 hai mdy I va II. Trong ngay hoi thi, mdi cong
nhan du thi dugc phan mot mdy va véi may d6 sé sdn xudt 100 sian
phdm. Né&u s6 sdn pham loai A khong it hon 70 thi cong nhan dé s& dugc
thuéng. Gia s d6i v6i cong nhan X, xac suat sin xuat duge 1 sdn phdm
loai A véi cdc may I va II lan lugt 14 0,6 va 0,7.

a) Tinh x4c sudt dé cong nhan X dugc thuéng.

b) Gi4 sl cong nhan X du thi 50 1an. S§ 1an dugc thuéng tin chic nhat 1a
bao nhiéu?

Loi giai

Goi Y 1a DPLNN chi s6 sdn ph4m loai A c6 trong 100 sidn phdm dugc sdn
xuat.
A4, Ay 14n lugt 14 cdc bign c6 chon duge may I, may II.
Khi dé6 A;, A; 12 mot hé diy di, xung khic tiing dbi va ta cé:
P(A;)) = P(Ay) = 0,5.
Theo cong thiic xdc xuat day da, véi mdi 0 < k < 100, ta cé:

P(Y = k) = P(A,)P(Y=K/A,) + P(A,)P(Y=K/A,)
- % P(Y=K/A, )+ % P(Y=k/A,) ()
Nhu vay, goi X;, X, 14n lugt 1a cdc PLNN chi s§ san phdm loai A c6
trong 100 san phdm dugc sdn xuat trong truong hgp chon duge méay I,
may II. Khi d6:
1 1
e (1) cho ta PY =k = §P(X1=1§)+§P(X2 =k)

e X, c¢6 phan phdi nhi thic X; ~ B(ny,p;) v6i n; = 100, p; = 0,6. Vi
n; = 100 kh4 16n va p; = 0,6 khong qué gan 0 ciing khong qué gan
1 nén ta c6 thé xem X; cé phan phdi chudn nhu sau:

X1 ~ N(py, 012)
v6i p; = nyp; = 100.0,6 = 60;
o, =n,p,q, =+/100.0,6.0,4 = 4,8990.

e X, c6 phan phoi nhi thic Xy ~ B(ng,pe) v6i ny = 100, ps = 0,7. Vi ny
= 100 kh4 16n va py = 0,7 khong qué gin 0 ciing khong qud gin 1
nén ta c6 thé xem X, cé phan phdi chudn nhu sau:

X ~ N(ug, 622)
v6i ;= ngpe = 100.0,7 = 70;
G, = 4/N,P,0, =+/100.0,7.0,3 = 4,5826.

a) X4c sudt dé cong nhan X duge thuéng la:

12
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P(70<Y < 100) = %P(70 <X, < 100)+%P(70 <X, £ 100)

=%[<p(100_u1)—(p(70_“1)]+%[(p(100_“2) (10 Hay,

1 1 2 Gy
1. 100-60. 70-60. 1. .100-70. 7070
=— — +— -
2% 1 899 ) 1899 N 21 L 5826 "4 5g26

=%[<p(8, 16) - 9(2,04) + ¢(6,55) — (p(O)]=é(0, 5-0,47932 + 0,5) = 0,2603

b) Gi4 sl cong nhan X du thi 50 14n. S 1an dugc thuéng tin chic nhat 1a
bao nhiéu?

Goi Z 12 PLNN chi s8 14n céng nhan X dugc thuéng. Khi d6 Z c6
phan phéi nhi thic Z ~ B(n,p) véi n = 50, p = 0,2603. S& lan dugc
thudng tin chic nhat chinh 14 Mod(Z). Ta cé:

Mod(Z) =k < np-q<k<np-q+1
< 50.0,2603 - 0,7397 < k < 50.0,2603 - 0,7397 + 1
< 12,2753 <k <13,2753 < k=13

Vay s6 1an duge thudng tin chic nhat ctia cong nhan X 1a 13 lan.

Bai 2.9: Trong ngay hoi thi, mdi chién si s& chon ngdu nhién mot trong
hai loai sting va véi khdu sing chon dugc sé ban 100vién dan. Néu cé tir
65 vién trd 1én tring bia thi duge thuéng. Gid st d6i véi chién si A, x4ac
sudt ban 1 vién tring bia bing kh&u sing loai I 1a 60% va bing khdu
sung loai II 1a 50%.

a) Tinh x4c suat dé& chién si A dugc thuéng.

b) Gid stt chién si A du thi 10 1an. Héi sé 14n dugc thuéng tin chic nhat
1a bao nhiéu?

¢) Chién si A phai tham gia hoi thi it nhat bao nhiéu 1an dé xac suit cé
it nhat mot 1an duge thuéng khéng nhé hon 98%?

Loi giai

Goi X 1a PLNN chi s§ vién tring trong 100 vién dugc ban ra.

Goi A, Ay 1an lugt 1a cdc bién c6 chon duge khiu stng loai I, II.

Khi dé A;, Ay 1a mot hé day di, xung khic ting dbi va ta cé:
P(A) = P(Ay) = 0,5.

Theo cong thifc xdc xuat day dd, véi mbi 0 < k < 100, ta cé:

13

PX =k) = P(A)PX=Kk/A,) + P(A,)P(X=K/A,)
= % P(X=k/A )+ % P(X=k/A,) ()

Nhu vay, goi Xi, X, 14n lugt 14 cdc PLNN chi s§ vién tring trong 100
vién dugc ban ra trong trudng hgp chon duge khau loai I, II. Khi dé:

« (1) cho ta P(X =10 = JP(X,=k}+ L P(X,=k)

e X; c6 phan phéi nhi thic X; ~ B(ny,p;) v6i n; = 100, p; = 0,6. Vi n;
= 100 kh4 16n va p; = 0,6 khong qué gin 0 ciing khong qud gin 1
nén ta c6 thé xem X; c6 phan phdi chudn nhu sau:

X1 ~ N(uy, o1%)
v6i  p; = nip; = 100.0,6 = 60;
o, = \n,p,q, =+/100.0,6.0,4 = 4,8990.

e X, c6 phan phéi nhi thic Xy ~ B(ng,ps) v6i ng = 100, ps = 0,5. Vi ny
= 100 kha 16n va p, = 0,5 khong qué gan 0 ciing khong qua gan 1
nén ta cé6 thé xem X, cé phan phdi chuidn nhu sau:

Xy ~ N(ug, 022)
V6i = ngps = 100.0,5 = 50;
G, = 4/N,P,a, =+/100.0,5.0,5 = 5.

a) X4c sudt dé chién si A dugc thudng la:
P(65<X < 100) = %P(65 <X, < 100)+%P(65 <X, < 100)

e R e ]

2 1 1 2 Oy

1, 100-60 65— 60 1. ,100-50 65-50
== - += -

2 Lo 4,899 )=l 4,899 ] 2 Lo 5 )= 5 )l

=%[(P(8,16) - 9(1,02) + ¢(10) - q)(3)]:%(0,5 -0,34614 + 0,5 - 0,49865) = 0,0776.

b) Gid st chién si A du thi 10 14n. S6 lan dugc thudng tin chic nhat 1a
bao nhiéu?

Goi Y 12 BDLNN chi s6 14an chién si A dugc thuéng. Khi d6 Y c6 phan
phdi nhi thic Y ~ B(n,p) véi n = 10, p = 0,0776. S¢ 1an dugc thuéng tin
chic nhat chinh 14 mod(Y). Ta cé:

mod(Y)=k<np-q<k<np-q+1

< 10.0,0776 — 0,9224 <k <10.0,0776 - 0,9224 + 1
< —0,1464 <k <0,8536 < k=0

14

Printed with FinePrint trial version - purchase at www.fineprint.com




Vay s6 1an dugc thudng tin chic nhat cta chién si A 1a 0 14n, néi cach
khéc, thuong 14 chién si A khong duge thuéng 14n nao trong 10 1an tham
gia.

¢) Chién si A ph&i tham gia hdi thi it nhat bao nhiéu 14n dé x4c suit c6
it nhat mot 1an duge thuéng khéng nhé hon 98%?

Goi n 12 s8 1an tham gia hoi thi va D 14 bién c6 c¢6 it nhat 1 1an duge

thudng. Yéu cdu bai todn 14 xdc dinh n nhé nh4t sao cho P(D) > 0,98.

Bié&n c6 d6i 1ap ctia D 1a D: khong ¢6 14n nao duge thudng.

Theo chiing minh trén, xdc suidt dé mot 1an dugc thuéng 1la p = 0,0776.

Do do

Theo cong thic Bernoulli ta cé:
PD)=1-PM)=1-q"=1-(1-0,0776)"=1-(0,9224)".

Suy ra
P(D) >0,98 < 1-(0,9224)" > 0,98
< (0,9224)" <0,02
< nln0,9224 <1n 0,02
ons> 2002 gy
In 0,9224
< n >49.

Vay chién si A phai tham gia hdi thi it nhat 1a 49 14n.

Bai 2.10: Mot ngudi thg séin bén 4 vién dan. Biét xdc suat trang dich
ctia mdi vién dan bdn ra 1a 0,8. Goi X 1a dai lugng ngiu nhién chi sé vién
dan trang dich.

a) Tim luat phan phdi cha X.

b) Tim ky vong va phuong sai cia X.

Loi giai

a) Ta thay X c¢6 phan phéi nhi thitc X~ B(n,p) v6i n=4, p=0_8X1a
DLNN roi rac nhan 5 gid tri: 0, 1, 2, 3 , 4. Luat phan phoi cla X c6 dang:

X 0 1 2134
P Po P1 | P2 | P3| P4

Theo cong thic Bernoulli ta c6:
P(X = 0) = (1}(0,8)°(0,2)* = 0,0016;

PX=1-= Ci(O, 8)'(0,2)* = 0,0256;
PX=2)= Ci(O, 8)%(0,2)* = 0,1536;
PX =3 = Ci(O, 8)°(0,2)" = 0,4096;

PX=4)= Ci(O, 8)*(0,2)° = 0,4096.
Vay luat phan phoi cha X la:

X 0 1 2 3 4

P |0,0016|0,0256|0,1536 | 0,4096 | 0,4096
b) Tim ky vong va phuong sai cua X.

- Ky vong: M(X) = np = 3,2.

- Phuong sai: D(X) = npq = 0,64.

Bai 2.11: C6 hai 16 hang I va II, mdi 16 chia rat nhiéu s&n phdm. Ti 1&
san phdm loai A cé trong hai 16 I va II 1an lugt 14 70% va 80%. Lay
ngiu nhién tif mdi 16 2 s&n pham.

a) Tinh xac sudt dé s6 sdn phdm loai A 14y tir 16 I 16n hon s6 san phdm
loai A 14y tur 16 I1.

b) Goi X 12 s6 s&n phdm loai A c6 trong 4 san phdm dugc 14y ra. Tim ky
vong va phuong sai cta X.

Loi giai
Goi X;, X, 1an lugt 1a cdc DPLNN chi s6 sp loai A c6 trong 2 sp dugec
chon ra tir 16 I, IT. Khi d6
e X; c6 phan phoi nhi thic X; ~ B(ny, p1); n; = 2; p1= 70% = 0,7
v6i céc xac suat dinh béi:
P(X, =k) = (,(0,7)"(0,3)*™
Cu thé

X, 0 1 2
P |0,09 042|049
e X, c6 phan phéi nhi thic X3 ~ B(ng, p2); ng = 2; po= 80% = 0,8
v6i cac xac sudt dinh béi:
P(X, = k) = ((0,8)%(0,2)**

Cu thé

X, | 0 1| 2
P |0,04]0,32]0,64
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a) Xdc suat dé sd san phdm loai A 14y tir 16 I 16n hon s6 san phdm loai A
ay tir 16 1T 1a:
P(X; 2 Xy) = P[(X; =2)(X3 =0)+ (X; =2)Xs =1+ (X; =1)(X;=0)]

= PX; =2)PX; =0)+ PX; =2)P(X; =1)+ PX; =1)PX; =0) =
0,1932.

b) Goi X 1a s6 sp loai A c6 trong 4 sp chon ra . Khi d6
X = X1 + XZ
Vi X;, X; doc lap nén ta co:
- Ky vong cia X 1a M(X) = M(Xj) + M(X;) = nip; + ngpe = 3
- Phuong sai cta X la D(X) = D(X;) + D(Xy) = n1p1q; + ngpeqe = 0,74.

Bai 2.12: Cho hai hop I va II, mdi hop c¢6 10 bi; trong d6 hop I gom 6 bi
dd, 4 bi trang va hop II gbm 7 bi dé, 3 bi tring. Rit ngiu nhién tir mbi
hop hai bi.

a) Tinh xdc suat dé dugc hai bi dé va hai bi tring.

b) Goi X la dai lugng ngau nhién chi s6 bi d6 c6 trong 4 bi dugc rat ra.
Tim luat phan phéi cta X.

Loi giai
Goi Xy, X, 14n lugt 14 cdc DPLNN chi s6 bi dé c6 trong 2 bi duge chon
ra tt hop I, hop II. Khi 46
- X1 co phﬁn ph6l siéu b61 X1 ~ H(Nl, NlAy 1’11); N1 = 10, N1A= 6, n; =
2 v6i cdc xéc suat dinh béi:

k 2-k
px, ~k) = CsCi

10

Cu thé

Xy 0 1 2
P | 6/45 | 24/45 | 15/45

- XZ co phﬁn ph6l siéu b61 XZ ~ H(Ng, NzA, 1’12); Nz = 10, NzA = 7, Ny
=2
véi cac x4c suat dinh béi:
CkC27k
P(X, =k) = ﬁ
10

Cu thé

X, | 0 1 2
P | 3/45 | 21/45 | 21/45

Goi X 1a dai lugng ngiu nhién chi s6 bi dé c6 trong 4 bi dugc rit ra. Khi
do

X = X1 + XZ
Bang gid tri cia X dva vao X;, X, nhu sau:

X X, |01 |2

Xy

0 0|1 |2
1 112 |3
2 2|3 |4

a) Xdc suat dé duge 2 bi dd va 2 bi tring la:

P(X = 2) = P[(X1=0) (X2=2)+ (X1=1) (X2=1)+ (X1=2) (X2=O)]
= P(X;=0) P(Xy=2)+ P(X;=1)P(X3=1)+ P(X;=2)P(X3=0)]

= (6/45)(21/45) + (24/45)(21/45) + (15/45)(3/45) = 1/3.

b) Luat phan phéi clia X c6 dang:

| Po P1 Pz P3 P4

trong do:

po = PX = 0)= P(X; =0) P(X; = 0) = 2/225;
P11 = P(X = 1)= P(Xl =0) P(Xz = 1) + P(Xl =1) P(Xz = 0)= 22/225,
p2 = PX =2)=1/3;

ps = PX = 3)= P(X; =1) PX; = 2) + P(X; =2) P(X; = 1)= 91/225;
ps = PX = 4)= P(X; =2) P(X; = 2) = 7/45.

Vay luat phan phéi cla X 1a :

X | o 1 2 3 4
P |2/225 22/225 1/3 91/225 7/45
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Bai 2.13: Mot mdy san xuit sdn phdm véi ti 1é ph& phdm 10%. Mot 16
hang gbém 10 s&n phdm véi ti 1& ph& phdm 30%. Cho m4y sin xuit 3 san
ph4dm va tir 16 hang 14y ra 3 san phdm. Goi X 14 s6 s&n ph4m tdt c6 trong
6 si&n pham nay.

a) Tim luat phan phdi cia X.

b) Khong dung luat phan phéi cta X, hiy tinh M(X), D(X).

Loi giai

Goi X;, Xy 1an lugt 14 cdc PLNN chi s§ sp tot c6 trong 3 san phdm do
mdy san xudt; do 14y tir 16 hang. Khi dé6 X;, X, doc lap va ta cé:
- X; c6 phan phoi nhi thitc X; ~ B(ny, p1); n; = 3; p1= 0,9. Cu thé
ta co:
P(X,=0) = Cgpo(f =(0,1)° = 0,001
P(X, =1 = Cip'a® = 3(0,9)0,1)* = 0,027;
P(X, = 2) = Cipq’ = 3(0,9)%(0,1) = 0,243;

P(X, =3) = Cp’q’ = (0,9)° = 0,729.
- X, c6 phan phoi siéu boi Xy ~ H(Ny, Noa, ng); Ny = 10; Nop = 7; ny

=3 (vi 16 hang gbm 10 sdn ph4m vé6i ti 1& phé& ph4dm 1a 30%, nghia 1a 16
hang gdém 7 san phdm t6t va 3 sdn phadm x&u). Cu thé ta cé:

0 3
P(X,=0) = 70793 - L

ClO 120
1 2
px, == GGa_ 2L,
ClO 120
2 1
px, =2~ CiCs_ 63
ClO 120
3 0
px, == C:Cs_ 35
C 120
10

a) Ta c¢6 X = X; + X,. Luat phan phdi ciia X cé dang:

X[o 1 2 3 4 5 6
P|p0 P1 P2 P3 P4 P5 Ps

19

trong do:

po= PX =0)= PX;=0PX;=0)=1/120000;

pi=PX=1= PX;=0PX;=1) + PX; = 1)PX;=0) = 1/2500;

p2=PX=2)= PX;=0PX;=2) + PX;= DPX;=1) + P(X; = 2)P(X;=0)

= 291/40000

p3s = PX =3) = PX;=0PX;=3) + PX; = DPX; = 2) + PX; = 2)PXy=1)
+ P(X; = 3)P(Xy=0) = 473/7500

ps = PX =4) = PX; = DPX; = 3) + P(X; = 2PX; = 2) + PX; = 3)PXy= 1)

= 10521/40000
ps = PX=5)= PX;=2) PX;=3) + PX; = 3)P(X; = 2) = 567/1250
pe = PX =6) = P(X;=3)P(Xy= 3) = 1701/8000.

Vay luat phan phéi cha X la:

X 0 1 2 3 4 5 6
P | 1/120000 | 1/2500 | 291/40000 | 473/7500 | 10521/40000 | 576/1250 | 1701/8000

b) ViX =X; +X; va X;, X, doc lap nén ta c6:
- Ky vong cia X 1a
M(X) = M(Xl) + M(Xz) =1Ni1P1 + Ng P2 = 4,8 (Vé'l P2 = NZA/Nz)
- Phuong sai cia X 1a
DX) = D(Xy) + DX2) = n1p1q:1 + nz p2qa(Na-ny)/(Ne-1)= 0,76.

Bai 2.14: Cho hai hop I va II, mdi hop c6 10 bi; trong d6 hop I gdbm 8 bi
dé, 2 bi trang va hop II gom 6 bi d8, 4 bi trédng. Rat ngdu nhién tir hop I
hai bi bd sang hop II, sau d6 rat ngiu nhién tit hop II ba bi.

a) Tinh xdc suat d& dugc ca 3 bi trang.

b) Goi X 1a dai lugng ngiu nhién chi s§ bi trdng c6 trong ba bi dugec rat
ra ti hop II. Tim luat phan phéi ctia X. Xac dinh ky vong va phuong sai
cua X.

Loi giai
Goi X 1a PLNN chi s& bi tréng cé trong 3 bi rit ra tir hop II.
A;(i=0,1,2)1a bién cd c6 i bi trédng va (2-i) bi d8 c6 trong 2 bi 18y ra tir

hop I. Khi d6 Ao, Aj, Ay 1a hé bién c6 diy di, xung khic ting dbi va ta
c6:

20
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0 2
P(AO) — CQCS — 28

2 - ’

ClO 45
1 1

16

paa,) - GG =
Cu

C:C. 1

P(A,) = 28 - =

(A7) 245

10
Véi mbi k = 0, 1, 2, 3 theo cong thic xac sudt ddy du, ta co

P(X = k) = P(A))P(X = k/Ag) + P(A)DP(X = K/A;) + P(A3)P(X = k/A;)
a) Xdc sudt dé dugc ca ba bi trang la:

P(X = 3) = P(Ag))PX = 3/Ay) + P(A)DPX = 3/A,) + P(Ay)P(X = 3/A,)
Ma

3 0
px—3/a,)-CiCs_ 4.
) 220
3 0
PX=3/A) = 70597 _ 10,
Clz 220
3 0
px -3/, - CiCs _ 20
C. 220

nén P(X= 3) = 73/2475.
b) Luat phan phéi cia X c6 dang:

X | o 1 2 3
P’po P1 P2 P3

trong d6, tuong ty nhu trén ta cé:

21

0 3 0 3 0 3
p, = P(X = 0) = @.0498 16 0597 L 0696 =179/825;
45 ClZ 45 C12 45 ClZ
1 2 1 2 1 2
p, =PX=1)= §.C498 + 5.0597 +i.C696 — 223/ 450;
45 CIZ 45 CIZ 45 CIZ
2 1 2 1 2 1
p, =P(X=2)=28 0498 + 16 0597 L CG(;G = 1277/ 4950;
45 ClZ 45 CIZ 45 ClZ

ps = P(X= 3) = 73/2475.
Suy ra luat phan phéi cta X la:

X | o 1 2 3
P |179/825 223/450 1277/4950 73/2475

Tu d6 suy ra ky vong cia X la M(X) = 1,1 va phuong sai cia X la
D(X) = 0,5829.

Bai 2.15: C6 ba 16 sdn phdm, mbi 16 c6 20 sadn phdm. Lo thd i c6 i+4 san
phdm loai A (i= 1,2, 3).

a) Chon ngiu nhién mot 16 rdi tir 16 d6 14y ra 3 san pham. Tinh xdc
sudt dé trong 3 sdn pham dugc 14y ra c6 ding 1 sdn phdm loai A.

b) Tu mdi 16 14y ra 1 san phdm. Goi X la téng s6 san phdm loai A cé
trong 3 san phdm dugc 14y ra. Tim luat phan phdi cia X va tinh Mod(X),
MX), DX).

Loi giai
a) Goi C 1a bién c6 trong 3 san phdm dugc 14y ra cé ding 1 sdn phdm
loai A.
Goi A;, Ay, Az 1an lugt 1a cdc bién c6 chon dugc 16 I, II, III. Khi d6 A;, A,,
Az 13 mdt hé ddy di, xung khic timg ddi va P(A;) = P(Ay) = P(A3) = 1/3.
Theo cong thitc xac suat day du, ta cé:

P(C) = P(ADP(C/A;) + P(A2)P(C/ Ag)+ P(A3)P(C/A3)

Theo Cong thic x4c sudt lua chon:

22
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P(C/Al) — ngm 525
Cl 1140°

1,2
pc/a,) = Clu _ 546

o 1140’
P(C/A,) = C: 913 546
Q. 1140°

Suy ra P(C)= 0,4728.
b) Luat phan phdi ctia X ¢6 dang:

X 0 1 213
p Po P1 P2 | P3

Goi B; (j = 1, 2, 3) 1a bién ¢6 18y dugc sp loai A tir 16 tht j. Khi dé B;, By,
B; doc lap va

5 15
P(B,) = o PB) =
6 14
P(B,) = i P(B,) = —0
7
P(B,) = i P(B,) = %

Ta cé

~"X =0"=B,B,B, = P(X = 0) = P(B,)P(B,)p(B,) = 273/ 800

-"X =1"=B,B,B, + B,B,B, + B,B,B, =

P(X = 1) = P(B,)P(B,)P(B,) + P(B,)P(B,)P(B,) + P(B,)P(B,)P(B,) = 71/ 160
-"X =2"=B,B,B, + B,B,B, + B,B,B, =

P(X = 2) = P(B,)P(B,)P(B,) + P(B,)P(B,)P(B,) + P(B,)P(B,)P(B,) = 151/ 800
—"X =3"=B,B,B, = P(X = 3) = P(B,)P(B,)P(B,) = 21/ 800

Vay luat phan phoi cia X 1a

X 0 1 2 3
P 1273/800 | 71/160 | 151/800 | 21/800

Tir luat phanphoi ciia X ta suy ra mode, ky vong va phuong sai clia X :
- Mode: Mod(X) = 1.
- Ky vong: M(X) = 0,9.
- Phuong sai: D(X) = 0,625.
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2.16: Mot nguoi c6 5 chia khéa bé ngoai rat giong nhau, trong dé chi cé 2
chia mé& dugc clta. Ngudi dé tim cdch md clia bing cach thif tiing chia mot
cho dén khi mé dugc cita thi théi (t4t nhién, chia nao khong mé duge thi
loai ra). Goi X 14 s6 chia khéa ngudi d6 st dung. Tim luat phan phéi cta
X. Héi nguoi d6 thudng phai thd bao nhiéu chia méi mé duge ctia? Trung
binh nguti dé phai thi bao nhiéu chia méi mé duge ciia?

Loi giai
Ta thdy X 1a DPLNN roi rac nhan 4 gis tri: 1, 2, 3, 4. Luat phan phéi cla
X ¢6 dang:

X 112 |3 |4
p P1[P2 [P3s [ P4

Goi A; § = 1,2, 3, 4) 12 bi&n ¢6 chia khéa chon 1an tht j mé duge clra. Khi
do:

P(X=1) = P(A)) = 2/5.
P(X =2)=P(A;A,) = P(A))P(A,/A;) = (3/5)(2/4) = 3/10;

P(X = 3) = P(A;A,A3) = P(A)P(A, / A)P(A; / A1A,) = (3/5)(2/4)(2/3) =1/5
P(X =4) = P(A;A,AzA,) = P(A)DP(A, / ADP(A; / AjA)P(A, / AjALA,)
=(3/5)(2/4)(1/3)2/2)=1/10

Vay luat phan phoi cha X la:

X 1 2 3 4
P 2/5 13/10|1/5]|1/10

Tit luat phan phéi trén ta suy ra:
- Mode cia X 1a Mod(X) = 1.
- Ky vong ctia X 1a MX) =Y x;p; =2.

Vay nguti d6 thuong phai thi 1 chia thi mé duge clra. Trung binh ngudi
d6 phai thit 2 chia méi mé duge cira.

Bai 2.17: Mot nguoi thg sén c¢6 5 vién dan. Nguoi d6 di sidn véi nguyén
téc: néu ban tring muc tiéu thi vé ngay, khong di sin nita. Biét xdc suat
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tring dich ciia mdi vién dan bén ra 1a 0,8. Goi X 1a dai lugng ngiu nhién

chi s6 vién dan nguvi 4y st dung trong cufc sin. X 2 3|4
a) Tim luat phan phéi cla X. p P2 | P3| Pa

b) Tim ky vong va phuong sai cua X.
Goi A (j = 1,2, 3, 4) 1a bién ¢§ vién dan thd j trung dich. Khi doé:

Loi giai
P(A)) =0,8P(A))=0,2
a) Ta thdy X 1a DLNN roi rac nhan 5 gia tri: 1, 2,..., 5. Luat phan phéi Ta cé:
ciia X c6 dang: P(X =2) = P(AA,) = P(A,)P(A,) = 0,8.0,8 = 0,64;

X |1 | 2 |[3]4]5

P P1 | P2 | P3s|Psa|DPs
Goi A (= 1,2,..., 5) 1a bién ¢6 vién dan thd j trang dich. Khi dé:

P(X =3) = P(A; A A, + A ALA,) = P(A1ALA) + P(AALA,)
= P(A))P(A,)P(A;) + P(A,)P(A,)P(A,) = 0,2.0,8.0,8 + 0,8.0,2.0,8 = 0,256

P(A)) =0,8P(A))=0,2 P(X = 4) = P(AjAyA; + AjAyA; + AjAA; + AjAjA;)
Ta c6: =P(A)P(Ay)P(A,) + P(A)P(A,)P(A) + P(A,)P(A,)P(A;) + P(A,)P(A,)P(A,)
P(X=1) = P(A,) = 0,8. =0,2.0,2.0,2+0,8.0,2.0,2 + 0,2.0,8.0,2 + 0,2.0,2.0,8 = 0,104
P(X = 2) = P(A,A,) = P(A))P(A,) = 0,2.0,8 = 0,16;
P(X = 3) = P(A;A,A,) = P(A)P(A,)P(A,) = 0,2.0,2.0,8 = 0,032; Vay luat phan phdi cta X la:

P(X = 4) = P(A;A,A;A,) = P(A))P(A,)P(A;)P(A,) = 0,2.0,2.0,2.0,8 = 0,0064;

P(X = 5)=P(A;A,A;A,) = P(A)P(A,)P(A,)P(A,) = 0,2.0,2.0,2.0,2 = 0,0016. X 2 3 4

P | 0,640,256 0,104

Vay luat phan phoi cha X la:

b) Tit luat phan phéi clia X ta suy ra:
- Ky vong cua X 1a M(X) = 2,464.
- Phuong sai cua X la D(X) = 0,456704.

X 1 2 3 4 5
P 0,8 | 0,16 | 0,032 | 0,0064 | 0,0016
b) Tit luat phan phéi clia X ta suy ra:

- Ky vong cta X 1a M(X) = 1,2496.

- Phuong sai cta X 14 D(X) = 0,3089.

Bai 2.18: Mot ngudi thg sén c¢6 4 vién dan. Nguoi d6 di sidn véi nguyén
tdc: néu ban 2 vién tring muc tiéu thi vé& ngay, khéng di sin nita. Biét
X4c sudt tring dich clia mdi vién dan ban ra 1a 0,8. Goi X 1a dai lugng
ngéu nhién chi s6 vién dan nguoi 4y st dung trong cudc sin.

a) Tim luat phan phéi cta X.

b) Tim ky vong va phuong sai cua X.

Loi giai

a) Ta thay X 1a DPLNN roi rac nhan 3 gid tri: 2, 3, 4. Luat phan phéi cta
X ¢6 dang:
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BAI GIAI
XAC SUAT THONG KE
(GV: Tran Ngoc Hoi - 2009)

CHUONG 4

KIEM DINH GIA THIET

Bai 4.1. Trong lugng clia mot sdn phdm theo qui dinh 1a 6kg. Sau mot
thoi gian sidn xuat, nguoi ta tién hanh kiém tra 121 sidn phdm va tinh
duge trung binh méu la 5,975kg va phuong sai miu hiéu chinh 5,7596kg>.
San xudt dugc xem la binh thudng néu cdc sdn phdm cé trong lugng
trung binh bing trong lugng qui dinh. Véi mic y nghia 5%, hay két luan
vé tinh hinh san xuét.

Loi giai

Goi X 1a trong lugng ctia mot sdn phdm. Gia thiét cho ta:
¢ Cd miun = 121.
e Ky vong méu cta X 1a X = 5,975 (kg).
e Phuong sai mau hiéu chinh ctia X 1a S? = 5,7596(kg?).
e Do léch mau hiéu chinh cia X 1a S = 2,3999(kg).
Pay la bai toan kiém dinh gia thiét vé ky vong u = M(X) véi mic y
nghia a = 5% = 0,05:
Ho 1 = 6 v6i gia thict d6i Hy:p = 6.
Vi n230; o =DX) chua biét, nén ta kiém dinh nhu sau:
Buéc 1: Ta c6
,- X-pvn _ (5,975 -6)V121 _
S 2,3999
Buéc 2: Tra bang gia tri ham Laplace dé tim z, thoa
¢(z,) = (1- 0)/2 = 0,95/2 = 0,475

-0.1146.

ta dugc z,= 1,96.

Buéc 3: Kiém dinh. Vi lzl= 0,1146 < 1,96 = z, nén ta chdp nhan
gid thiét Hy: p = 6.

Két luan: Vé6i mic ¥ nghia 5%, tinh hinh sdn xuit dugc xem la binh
thuong.

Bai 4.2. Trong lugng clla mot sdn phdm c6 phan phdi chudn véi trong
lugng trung binh 1a 500g. Sau mot thoi gian sdn xuit, ngudi ta nghi ngo
trong lugng trung binh cda loai sdn phdm nay cé xu huéng gidm nén tién
hanh kiém tra 25 san phdm va thu dugc ké&t qui sau:
Trong lugng (g) | 480 | 485 | 490 | 495 [ 500 | 510
S6 sdn phdm 2 3 8 5 3 4
Véi miic ¥ nghia 3%, hay két luan diéu nghi ngd trén cé ding hay khong.

L&i giai

Pay la bai toan kiém dinh gid thiét vé ky vong u = M(X) véi miic y
nghia a = 3% = 0,03:
Hy: p = 500 véi gia thiét doi Hy: p < 500.
Ta cé:

Xi 480 | 485 | 490 | 495 | 500 | 510
ni 2 3 8 5 3 4

n =25 3 Xn, =12350; 3 X,’n, =6102800.
o Ky vong miu clia X la
X - %inni — 494(g).
¢ Phuong sai mAu cla X la:
§ - %Z X/ n, - X* =(8, T178)(g?).
¢ Phuong sai mAu hiéu chinh cta X la:

=t §" = (8,8976/(g").

Vi n < 30; o= D(X) chua biét, nén ta kiém dinh nhu sau:

Buéc 1: Ta c6

p - ZopVn (4942500425 4 o000
S 8,8976

Budc 2: Pit k =n - 1 = 24. Tra bang phan phdi Student tng véi k =
24 va 20 = 0,06 ta duge t,, = 1,974.

Buge 3: Kiém dinh. Vi -z = 38,3717 > 1,974 = t,, nén ta béc bd gia
thiét Hy: u = 500, nghia 1a chdp nhan H;: p < 500.

Két luan: Vé6i miic ¥ nghia 3%, diéu nghi ngd trong lugng trung binh
cia loai sdn ph4m nay c6 xu huéng gidm la ding.

Bai 4.3. Ning suit lda trung binh clia nhitng vu truée 1a 5,5t4n/ha. Vu
lda nadm nay ngudi ta 4p dung mot phuong phap ky thudt méi cho toan bd
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dién tich trong lta trong ving. Piéu tra niang suat 100ha lda, ta c6 bang
s6 lidu sau:

Nangsuat (ta/ha) | 40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70 | 70-75 | 75-80
Dién tich (ha) 7 12 18 27 20 8 5 3
Vé6i mic ¥ nghia 1%, hay két ludn xem phuong phap k§ thuat méi cé lam
ting nang suit lda trung binh cda ving nay hay khong?

Loi giai

Pay la bai todn kiém dinh gia thiét vé ky vong p = M(X) véi mic y
nghia a = 1% = 0,01:
Hy: u = 55 vé6i gid thiét ds6i Hy: p > 55.
(5,5tan = 55ta).
Ta c6:

X; | 42,5 | 47,5 | 52,5 | 57,5 | 62,5 | 67,5 | 72,5 | 77,5
n | 7 12 18 | 27 | 20 8 5 3

n=100; > X;n, =5750; Y X,’n, =337475.
o Ky vong miu cia X la
X = lZ:Xini =57,5(ta).
n
¢ Phuong sai mAu cla X la:
§ =13 X0, - X* =(8,27657 (ta?).
n
e Phuong sai mau hiéu chinh ctia X 1a:
§? =1 _§°_(8,3182)(ta?).
n-1
Vi n230; o =D(X) chua biét, nén ta kiém dinh nhu sau:
Buéc 1: Ta c6
, . X—pn _ (57,5 551100
S 8,3182

Budc 2: Tra bang gia tri ham Laplace dé tim z,, thod
0(zg,) = (1- 20.)/2 = 0,98/2 = 0,49

= 3,0055.

ta dugc zy, = 2,33.

Buéc 3: Kiém dinh. Vi z = 3,0055 > 2,33 = z,, nén ta béc bd gia thiét
Ho: p = 55, nghia 1a chdp nhan H;: u > 55.

Két luan: Vé6i mic y nghia 1%, phuong phédp ky thuit méi lam ting
ning suat lda trung binh clia viing nay.

Bai 4.4. Mot cong ty du dinh md mot siéu thi tai mot khu dan cu. D&
ddnh gid kha ning mua hang cla dan cu trong khu vuc, ngudi ta tién

3

hanh diéu tra vé thu nhép ctia 100 ho trong khu vuc va c6 bang sb liéu
sau:

Thu nhap binh quan 150 | 200 | 250 | 300 | 350
(ngan/ngudi/thdng)
S6 ho 8 15 | 38 | 22 | 17
Theo b phan tiép thi thi siéu thi chi hoat dong c6 hiéu qua tai khu vuc
nay khi thu nh4p binh quian hang thang cta cdc ho téi thiéu la vao
khoang 250ngan/ngudi/thang. Vay theo két qua diéu tra trén, cong ty cé
nén quyét dinh mé siéu thi tai khu vuc nay hay khong véi mic y nghia
5%?

Loi giai

Pay 1a bai toan kiém dinh gid thiét vé ky vong p = M(X) vé6i midc y
nghia a = 5% = 0,05:
Hy: p = 250 véi gia thiét doi Hy: p > 250.
Ta cé:

Xi 150 | 200 | 250 | 300 | 350
ni 8 15 | 38 | 22 | 17

n=100; Y X;n, =26250; Y X;’n, =7217500.
o Ky vong miu cia X la
< - %ZXini - 262,5.
¢ Phuong sai mAu cla X la:
§ - %Zani ~ X2 =(57,1730)".
e Phuong sai miu hiéu chinh cta X la:

S 1é2 = (57,4610)%.
-

Vi n>30; o= D(X) chua biét, nén ta kiém dinh nhu sau:
Buéc 1: Ta c6
,_ X—p)Vn _ (262,5 - 2501100
S 57,4610
Budc 2: Tra bang gia tri ham Laplace dé tim z,, thoa
0(zg,) = (1- 20.)/2 = 0,90/2 = 0,45

=2,1754.

ta dugc zy, = 1,65.

Buéc 3: Kiém dinh. Vi z = 2,1754 > 1,65 = 7z, nén ta béc bd gia thiét
Ho: p = 250, chdp nhan gid thiét H;: u > 250, nghia 14 thu nhap binh
quan cua cdc ho cao hon 250ngan/ngudi/thang.

Két luan: Véi mic ¥ nghia 5%, cong ty nén quyét dinh mé siéu thi tai
khu vuc nay.
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Bai 4.5. D& nghién ciiu nhu cAu cia mét loai hang, ngudi ta tién hanh
khao sat nhu ciu clia mit hang nay & 400 ho. Két qua nhu sau:

Nhu cdu (kg/thang) |0 [0-1]1-2|2-3 |3-4|45]|56]6-7
S6 ho 10| 35 |86 (132 78 | 31 | 18 | 10
Gia st khu vuc d6 c6 4000 ho. Né&u cho riang nhu ciu trung binh vé mat
hang nay cta toan khu vuc 13 14tadn/thang thi c6 chdp nhan dugc khong
v6i mdc y nghia 2%?

Loi giai

Khi cho ring nhu cdu trung binh vé mit hang nay cta toan khu vuc 1a
14tan/thang, nghia 13 nhu cAu trung binh vé mit hang nay cta mot ho
trong mot thang la

Latdn _ 14000kg
4000 4000

Do dé day 1a bai toan kiém dinh gid thiét vé ky vong p = M(X) véi
miuc ¥ nghia o = 2% = 0,02:

Ho: u = 3,5 véi gid thiét ddi Hy:p # 3,5.

Ta c6:

Xi 0 [05]15]25|35[45(55]6,5
ni 1035 |86 |132| 78 | 31 | 18 | 10

n=400; > Xn, =1053; Y X/’n, =3577,5.
e Ky vong miu cta X la
< - %zxini - 2,6325.
¢ Phuong sai mAiu cla X la:
§ - %Z X n, - X2 =(1,4190).

¢ Phuong sai mau hiéu chinh cia X la:
s? =™ § - (1,4208).
n-1

Vin >30; o® = D(X) chua biét, nén ta kiém dinh nhu sau:

Budc 1: Ta c6

__ X-p W _(2,6325-3,54/400 12,2114,
S 1,4208
Buéc 2: Tra bang gid tri ham Laplace dé tim z, thoa
0(z) = (1- 0)/2 = 0,98/2 = 0,49

ta duge z,= 2,33.
Buéc 3: Kiém dinh. Vi Izl = 12,2114 > 2,33 = z, nén ta bdc bd gid
thiét Hy: u = 3,5, chap nhan gia thiét Hy: u = 3,5.

5

K&t luan: Véi mic ¥ nghia 5%, khéng thé cho ring nhu ciu trung binh
vé mit hang nay cla toan khu vuc 1a 14t4n/thang.

Bai 4.6. Trong lugng ctia mot loai ga cong nghiép & mot trai chin nudi cé
phan phdi chuidn. Trong lugng trung binh khi xudt chudng nim truéc 1a
2,8kg/con. Nam nay, ngudi ta st dung mot loai thic &n mdi. Can tha 25
con khi xudt chudng ngudi ta tinh dugc trung binh miu la 3 2kg va
phuong sai mau hiéu chinh 0,25kg?
a) Véi mdc y nghia 5%, hay két luan xem loai thic &n méi c6 thuc su
lam téng trong lugng trung binh cia dan ga hay khong?
b) Néu trai chin nudi bdo cdo trong lugng trung binh khi xudt chudng
1a 3,3kg/con thi c6 chdp nhan duge khong véi mic y nghia 5%?

Loi giai

Goi X 1a trong lugng ctia mot con ga sau khi st dung loai thic &n mdi.
Gi4 thiét cho ta:

e X c6 phan phéi chuin.

e C& miun = 25.

e Ky vong miu cia X 1a X = 3,2(kg).

o Phuong sai mau hiéu chinh cta X 1a S? = 0,25(kg?).

e Do léch mAu hiéu chinh cha X 1a S = 0,5(kg).

a) V6i mic y nghia 5%, hay két luan xem loai thic &n méi cé thuc su lam
tang trong lugng trung binh cia dan ga hay khong?
Pay 1a bai toan kiém dinh gid thiét vé ky vong u = M(X) véi mic y
nghia a = 5% = 0,05:
Hy: n = 2,8 v6i gia thigt d6i Hy:p > 2,8.
Vi n < 30; X ¢6 phan phdi chuén; ¢® = D(X) chua biét, nén ta kiém dinh
nhu sau:
Buéc 1: Ta c6
- X -uvn _ (3,2-2,8125 _
S 0,5
Buéc 2: DP#t k = n-1 = 24. Tra bang phan phoi Student Gng véi k =
24 va 2a = 0,1 ta duge  t,, = t5, =1,711.
Buéc 3: Kiém dinh. Vi z = 4 > 1,711 = ty, nén ta bac bd giad thiét
Ho: p = 2,8, ghia 1a chdp nhan gia thiét Hy: p > 2,8.
Két luan: V6i mic ¥ nghia 5%, loai thiic &n méi thuc su lam ting
trong lugng trung binh cta dan ga.

4.
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b) Néu trai chan nudi bdo cdo trong lugng trung binh khi xuat chudng la
3,3kg/con thi c¢6 chap nhan duge khong véi miic ¥ nghia 5%?
Pay 1a bai toan kiém dinh gid thiét vé ky vong u = M(X) véi miic y
nghia a = 5% = 0,05:
Ho: u = 3,3 véi gid thit d6i Hy:p # 3,3.
Vi n < 30; X ¢6 phan phdi chudn; o = D(X) chua biét, nén ta kiém dinh
nhu sau:
Buée 1: Ta c¢6
o X-pn _(32-33425
S 0,5
Buéc 2: P#t k = n-1 = 24. Tra bang phan phoi Student ting véi k =
24 va o = 0,05 ta duge t, = tX = 2,064.
Buéc 3: Kiém dinh. Vi Izl = 1 < 2,064 = t, nén ta chip nhan gij thiét
Ho: p = 3,3.
Két luan: V6i mic ¥ nghia 5%, bédo céo trong lugng trung binh khi
xudt chubng 1a 3,3kg/con la chdp nhan dugc.

-1.

Bai 4.7. Chiéu cao trung binh cta 100 nam sinh 16p 12 ¢ mot truong
trung hoc ndi thanh 1a 1,68m véi do léch mau hiéu chinh 6cm. Trong khi
kiém tra 120 nam sinh 16p 12 & mdt huyén ngoai thanh thi chiéu cao
trung binh 1a 1,64m véi do léch mau hiéu chinh 5¢cm. V6i mic y nghia 1%,
c6 thé ké&t luan ring nam sinh noéi thanh thuc su cao hon nam sinh ngoai
thanh hay khong?

Loi giai

Goi X, Y (cm) lan luot 1a chiéu cao cia nam sinh néi thanh va nam
sinh ngoai thanh. Bai todn trén chinh 14 bai todn kiém dinh so sdnh hai
ky vong v6i mic y nghia o = 1% = 0,01:

Hy: ux = py v6i gid thist doi Hy: ux > py.

1) Péi vé6i X, gid thiét cho ta:

e C& miu nx = 100.

e Ky vong miu clia X 1a X =168(cm).

e Do léch mau hiéu chinh cta X 14 Sx = 6(cm).
2) Poi v6i Y, gia thiét cho ta:

e C& mau ny = 120

e Ky vong miu ctia Y 1a Y = 164(cm).

e Do léch mau hiéu chinh cta Y 1a Sy= 5(cm).

Vi nx > 30; ny > 30 nén ta kiém dinh nhu sau:
Buéc 1: Ta co:

- X-Y _ 168164 — 5,3050.

2 2 2 2
S5, 8% JL 5
ny ny 100 120
Buéc 2: Tra bang gis tri ham Laplace dé tim z,, thod
¢(z2,) = (1 -20)/2 =0,98/2 = 0,49

ta duge zy, = 2,33.

Buéc 3: Kiém dinh. Vi z = 5,3059 > 2,33 = zy, nén ta bac bd gia
thiét Hy: px = py, nghia 1a chdp nhan H;: ux > py.

Két luan: V6i mic y nghia 1%, c6 thé két luan ring nam sinh noi
thanh thuc su cao hon nam sinh ngoai thanh.

Bai 4.8. Mot hop tdc xa trong thit hai giong lda, mdi gidng trén 30 thia
ruéng va dugec cham séc nhu nhau. Cudi vu thu hoach ta duge sé liéu nhu
sau:

Niing suit trung binh (ta/ha) | Do léch mAu hiéu chinh
Giong lda 1 45 2,5
Giéng lda 2 46,5 4,0
a) Vé6i miic ¥ nghia 2%, c6 thé xem ning sudt cia hai gidng lda trén
1a nhu nhau hay khong?

b) Véi mitc ¥ nghia 2%, c6 thé xem ning sudt cha gidng lda 2 cao
hon ciia giong lda 1 hay khong?

Loi giai

Goi X, Y (ta/ha) 14n lugt 14 ning suit clia giong lda 1 va 2. Khi dé:
1) Déi véi X, gid thiét cho ta:

e Cd mau nx = 30.

¢ Ky vong miu ctia X 1a X = 45.

e Do léch méu hiéu chinh ctia X 1a Sx= 2,5.
2) Péi véi Y, gia thiét cho ta:

e Cd mau ny = 30.

e Ky vong miu ctia Y1a Y= 46,5.

e Do léch mau hiéu chinh ctia Y1a Sy= 4.

a) V6i mic y nghia 2%, c6 thé xem ning suit cta hai giong lda trén 1a
nhu nhau hay khong?
Pay 1a bai toan kiém dinh so sdnh hai ky vong v6i mic y nghia
2% = 0,02:
Hy: ux = py véi gia thidt déi Hy: px # py.
Vi ng = ny = 30 nén ta kiém dinh nhu sau:
Buéc 1: Ta cé:
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z= f‘ Y — = 45 ‘246’52 =-1,7418.
Sx , Sy \/72’ 5,4
ny ny 30 30

Buéc 2: Tra bang gia tri ham Laplace dé tim z, thod
0(zo) = (1 - )2 =0,98/2 =0,49
ta duge z, = 2,33.
Bué6e 3: Kiém dinh. Vi Izl = 1,7418 < 2,33 = z, nén ta chdp nhan
glé thiét Ho: Ux = My.
Két luan: Véi mic y nghia 2%, c6 thé xem néng sudt clia hai gidéng
lda trén la nhu nhau.

b) Véi mitc y nghia 2%, c6 thé xem ning suit cia giong lda 2 cao hon
clia giong lda 1 hay khong?
Pay 1a bai toan kiém dinh so sanh hai ky vong véi mic ¥ nghia a =
2% = 0,02:
Hy: ux = py véi gia thiét doi Hy: px < py.
Vi ng = ny = 30 nén ta kiém dinh nhu sau:
Buéc 1: Tuong tu céu a), ta cé:

SIS Sh SN -1,7418.

ESES
ny Ny
Budc 2: Tra bang gis tri ham Laplace dé tim z,, thoa
0(z20) = (1 - 200/2 = 0,96/2 = 0,48
ta duge zy, = 2,06.
Buéc 3: Kiém dinh. Vi -z = 1,7418 < 2,06 = 7y, nén ta chidp nhan
K&t luan: V6i mic y nghia 2%, chua thé xem ning suit cta giong
lda 2 cao hon cia giong lda 1.

Bai 4.9. Mot mdy san xuat tu dong, ldc dau ti 1& sdn phdm loai A 1a 45%.
Sau khi 4p dung mot phuong phép sidn xuit méi, nguvi ta 14y ra 400 sdn
phdm dé kiém tra thi thay cé 215 sadn ph4dm loai A. Véi mic ¥ nghia 5%,
hay két ludn xem phuong phap méi cé thuc su lam ting ti 1&é sdn phdm
loai A hay khong?
Loi giai

Tir gid thiét ta suy ra:

e C& miu n = 400.

e S0 sdn phadm loai A cé trong miu la m = 215.

e Tilé miu sidn phdm loai A 1a F,, = m/n = 215/400 = 0,5375.

Ta dua bai todn vé bai todn kiém dinh gid thiét vé ti 1& p cdc sin
phdm loai A véi mic ¥ nghia a = 5% = 0,05:
Hy:p = 45% = 0,45 véi gid thiét doi Hy: p > 0,45.
Ta kiém dinh nhu sau:
Budc 1: Ta c6
,_ F —p)Vn _ (0,5375 - 0,45)J400
Jp,d-p,) J0,45(1 - 0,45)
Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod
0(z20) = (1 - 20/2 = 0,90/2 = 0,45

= 3,5176.

ta duge zy, = 1,65.

Buée 3: Kiém dinh. Vi z = 83,5176 > 1,65= zy, nén ta béac bé gid thiét
Hy: p = 0,45, nghia 1a chdp nhan Hy: p > 0,45.

Két luan: Véi mic y nghia 5%, phuong phdp mdéi thuc su 1am ting ti 1&
sdn phdm loai A.

Bai 4.10. Thong ké 10650 tré so sinh ¢ mot dia phuong ngudi ta thay cé
5410 bé trai.
a) Véi miic ¥ nghia 3%, héi c6 su khdc biét vé ti 1& sinh bé trai va bé
gai hay khong?
b) Véi mic y nghia 1%, héi ti 1&é sinh bé trai c6 thuc su cao hon ti 1&
sinh bé gdi hay khong?

Loi giai

Tit c4c gid thiét clia bai to4n ta suy ra:

1) Khi khéo s4t ti 1& bé trai p;:
e C6& miu n; = 10650.
e S6 bé trai 1a m; = 5410.
e Tilé bé trai F,,; = 5410/10650.

2) Khi khéo sat ti 1& bé gai ps:
e C6& miu ny = 10650.
o S0 bé gai la my= 10650 — 5410 = 5240.
o Tilé bé gai Fps = 5240/10650.

3) po = 0,5.

a) Véi mic ¥ nghia 3%, héi c6 su khac biét vé ti 1& sinh bé trai va bé gai
hay khong?
Pay la bai toan kiém dinh gia thiét so sdnh hai ti 1& véi mic y nghia
o =3% = 0,03:
Hy: p1 = p2 (= po) v6i gid thiét d6i Hy: p;1 # pe

10
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Ta kiém dinh nhu sau:
Buéc 1: Ta co:
5410 5240

_ Fu —Fp _ 10650 10650 — 9.3996.

1 1 1 1
B 1 0,5(1-0,5)| ——+_——
\/po(l po)(n1+ngj \/ ( )(10650+10650j

Buéc 2: Tra bang gia tri ham Laplace dé tim z, thoa
o(ze) = (1-0)2=0,97/2=0,485
ta dugc z, = 2,17.
Buéc 3: Kiém dinh. Vi Izl = 2,3296 > 2,17 = z, nén ta bac bé gia
thiét Hy: p; = pg, nghia 1a chdp nhan H;: p; # p..
K&t luan: Véi mic y nghia 3%, c6 su khéc biét vé ti 18 sinh bé trai va
bé gai.

b) Véi mic y nghia 1%, héi ti 1é sinh bé trai c6 thuc su cao hon ti 1& sinh
bé géi hay khong?
DAy la bai toan kiém dinh gia thiét so sdnh hai ti 1é v6i mic y nghia
oa=1% =0,01:
Hy: p1 = p2 Vv6i gid thiét d6i Hy: p; > p2
Ta kiém dinh nhu sau:
Buée 1: Tuong tu ciu a), ta c6:

z= Py — Py =2,3296.

Fnli ]
Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod
¢(zg,) = (1 -20)/2 =0,98/2 = 0,49
ta dugc zy, = 2,33.
Buéc 3: Kiém dinh. Vi z = 2,3296 < 2,33 = zy, nén ta chdp nhan gia
thiét Hy: p1 = po.
Két luan: V6i mic ¥ nghia 1%, chua thé néi ti 1& sinh bé trai thuc su
cao hon ti 1é sinh bé géi.

Bai 4.11. Bénh A c6 thé chita bang hai loai thuéc H va K. Cong ty san
xudt thudc H tuyén bd ti 1& bénh nhan khdi bénh do dung thudc cta ho 1a
85%. Ngudi ta dung thit thusc H chita cho 250 bénh nhan thi thay cé 210
ngudi khéi bénh, dung thi thuéc K cho 200 bénh nhan thi thdy c6 175
ngudi khéi bénh.
a) Véi mic y nghia 1% cé thé ké&t luan thudc K c6 kha ning chita bénh
A t6t hon thude H hay khong?
b) Xét xem hiéu qud chita bénh cta thuéc H c6 ding nhu cong ty
quang cdo v6i mic ¥ nghia 5% hay khong.

11

Loi giai

Tir c4c gid thiét clia bai todn ta suy ra:
1) Déi véi loai thude H:
e C6& miu n; = 250.
e S6 bénh nhan khéi bénh: 210.
e Tilé mAu bénh nhan khéi bénh F,, = 210/250 = 0,84.
2) Déi véi loai thuse K:
e C& miu ny = 200.
e S6 bénh nhan khéi bénh: 175.
Ti 1& méu bénh nhan khéi bénh F,y = 175/200 = 0,875.
nF,, +n,F,, 250.0,84 + 200.0,875 385

3) po = - _ 385
Po =+, 250 + 200 450

a) Véi mic y nghia 1% cé thé két luan thude K cé kha ning chita bénh A
tot hon thuée H hay khong?
DAy la bai toan kiém dinh gia thiét so sanh hai ti 1& v6i mic § nghia
o =1% = 0,01:

Hy: p1 = pe v6i gid thiét d6i Hy: p1 < p2

Ta kiém dinh nhu sau:
Budc 1: Ta cé:

Y F,;-F, _ 0,84 - 0,875 = ~1,0495.

Pol2=Poll ) V450" 450)( 250 T 200

Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod
¢(z2,) = (1 -20)/2 = 0,98/2 = 0,49

ta duge zy, = 2,33.

Buéc 3: Kiém dinh. Vi -z = 1,0495 < 2,33 = zy, nén ta chap nhan gia
thlé’t Ho: P1 = pe.

Két luan: V6i mic y nghia 1%, khong thé ké&t luan thudc K c6 kha
néng chita bénh A t6t hon thudc H.

b) Xét xem hiéu qui chita bénh clia thuéc H cé ding nhu céng ty quang
céo v6i mudc y nghia 5% hay khong.
Pay 1a bai todn kiém dinh gia thiét vé ti 1& p; cdc bénh nhan khéi
bénh A khi dugc diéu tri bang thuée H véi mic y nghia o = 5% = 0,05:
Ho: p1 = 85% = 0,85 véi gia thiét d6i Hy: p; < 0,85.
Ta kiém dinh nhu sau:
Buéc 1: Ta c6
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_ By —po)yny _ (0,84-0,85V250 _ 00

\/p01QO1 \/O, 85(1-0,85) ’ )
Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod
¢(z2,) = (1 -20)/2 =0,90/2 = 0,45

ta duge zy, = 1,65.

gid thiét Hy: p; = 0,85.

nhu cong ty quang céo.

sat mot miu va cé két qla sau:

X(cm) 11-15 | 15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
S6san phdm |8 9 20 16 16 13 18

ph&m loai B.

vé tinh hinh sén xuit véi mic y nghia 2%.

c6 phan phdi chudn).

12%. Hay nhan dinh vé tai liéu nay véi mic y nghia 5%.

Loi giai
Lap bang:
X; 13 17 21 25 29 33 37
n; 8 9 20 16 16 13 18
Ta c6:

n=100; > X.n, =2636; Y X;’n, =75028.

e Ky vong miucia X la
X = %ZXlnl = 26,36(cm).
e Phuong sai miu cha X la:
§- %ZXiZn‘ _X? =(7,4452)(cm?).

e Phuong sai mau d4 hiéu chinh ciia X la:

Buée 3: Kiém dinh. Vi - z = 0,4428 < 1,65 = zy, nén ta chap nhan

Két luan: Véi mic y nghia 5%, hiéu qua chita bénh cia thuéc H ding

Bai 4.12. Dé khio sat chi tiéu X ctia mot loai sdn phdm, ngudi ta quan

Nhiing sdn phdm cé chi tiéu X tit 19cm tré xuéng dugc goi 1a nhitng san
a) Gid s trung binh tiéu chudn cta chi tiéu X 1a 29cm. Hay cho nhan xét
b) Bing phuong phdp san xudt méi, sau mot thoi gian ngudi ta thay gid

tri trung binh cta chi tiéu X ctia nhilng san phdm loai B 1a 16cm. Hay

cho k&t luan vé phuong phédp san xudt méi véi mic ¥ nghia 1% (GS X

¢) Mot tai liéu thong ké cii cho rang ti 1&é nhitng sin phdm loai B la

st =2 § = (7,4827)(cm?).
n-1
a) Gid s trung binh tiéu chudn cta chi tiéu X 14 29cm. Hay cho nhan
xét vé& tinh hinh san xudt v6i mic y nghia 2%.
Pay 1a bai to4n kiém dinh gid thiét vé ky vong p = M(X) v6i mic y
nghia o = 2% = 0,02:
Hy: p = 29 v6i gid thiét doi Hy: p = 29.
Vi n2>30; o®=DX) chua biét, nén ta kiém dinh nhu sau:
Buéc 1: Ta c6
Lo X o n _ (26,36 - 29)4/100 _ 35281,
S 7,4827
Bu6c 2: Tra bang gid tri ham Laplace dé€ tim z, thoa
0(z) = (1- 0)/2 = 0,98/2 = 0,49

ta dugc z, = 2,33.

Buéc 3: Kiém dinh. Vi lzl= 3,5281 > 2,33 = z, nén ta bdc bé gii thiét
Ho: n=29, nghia 1a chdp nhan Hy: p = 29.

Két luan: Vé6i mic ¥ nghia 1%, tinh hinh san xuit khéng binh thudng
vi gid tri trung binh cta chi tiéu X khong ding tiéu chudn.

b) Bing phuong phdp sidn xuidt méi, sau mot thoi gian ngudi ta thay gia
tri trung binh ctia chi tiéu X ctia nhiing s&n pham loai B 1a 16cm. Hay
cho két luan vé phuong phdp san xudt méi véi mic y nghia 1% (GS X
c6 phan phoi chuin).

Pay 1a bai toan kiém dinh gia thiét vé ky vong pg = M(Xp) cia chi tiéu

X = Xp cla nhiing sdn ph4m loai B v6i mic ¥ nghia a = 1% = 0,01:

Ho: up = 16 v6i gid thiét doi Hy: pg » 16.
Ta l1ap bang s6 liéu clia Xg:
Xpi |13 17
np; 8 9

Tu bang trén ta tinh dugc:
Ng =17; > XgNg =257; 3 Xp’ny; =3,953.
o Ky vong miu clia Xp la
Xy = ﬁz XgiNg =15,1176 (cm).
e Phuong sai mau cha Xp la:
Sh = %meznm - X2 =(1,9965)%(cm?).
e Phuong sai miu d4 hiéu chinh clia Xp la:

Sp? = —PB_&} - (2,0580)% (cm?).
npg -1

14
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Vi ng < 30, Xg ¢6 phan phdi chuédn, o’ = D(Xp) chua biét, nén ta kiém
dinh nhu sau:
Budc 1: Ta c6
2 X by A51176 -16VIT _ ) ceog
Sg 2,0580
Budc 2: Pt k = ng -1 = 16. Tra bang phan phdi Student tng véi k =
16 va o = 0,01 ta duge t, = 2,921.
Buéc 3: Kiém dinh. Vi Iz| = 1,7678 < 2,921=t, nén ta ch4dp nhan gid
thi6t Ho: up = 16.
Két luan: Véi mic ¥ nghia 2%, phuong phap méi khong c6 tdc dung
lam thay d6i gia tri trung binh ciia chi tiéu Xg clia cic sdn pham loai B.

c) Mot tai liéu théng ké cii cho riang ti 1& san phdm loai B la 12%. Hay
nhan dinh vé tai lidu nay véi mic ¥ nghia 5%.
Pay la bai todn kiém dinh gia thiét vé ti 1&é p cic sdn phdm loai B
vGi mic ¥y nghia o = 5% = 0,05:
Hy:p = 12% = 0,12 véi gié thist d6i Hy:p » 0,12.
Ta c6 qui tic kiém dinh nhu sau:
Budc 1: Ta c6
,_ F, —p)Vn _(0,17-0,12)y100 _
Jpodo V0,121 -0,12)
Bué6c 2: Tra bang gia tri ham Laplace dé tim z, thoa
o(zo) = (1- a)/2 = 0,95/2 = 0,475

1,5386.

ta duge z, = 1,96.

Buéc 3: Kiém dinh. Vi Izl = 1,5386 < 1,96 = z, nén ta chap nhan gia
thiét Hy:p = 0,12.

Két luan: V6i midc y nghia 5%, tai liéu cii vé ti 1& sén phdm loai B con
phu hop.

Bai 4.13. D€ khao sat chiéu cao X clia mdt giong cdy trong, ngudi ta quan

sat mdt mau va cé két qlia sau:

X(cm) 95-105 105-115 | 115-125 | 125-135 | 135-145 | 145-155 | 155-165
S6 cay 10 10 15 30 10 10 15

a) Mot tai liéu thong ké cii cho rang chiéu cao trung binh cta giéng cay
trong trén 1a 127cm. Hay cho két luan vé tai liéu dé véi mic y nghia
1%.

b) Nhiing cay trong c6 chiéu cao tir 135cm tré 1én dugc goi la nhiing cay
“cao”. Tru6c day, ti 1&é nhiing cAy “cao” cta loai cay tréng trén la 40%.
Céc s6 liéu trén thu thap dugc sau khi dd 4p dung méot k§ thuat méi.
Hay cho ké&t luan vé ki thuat méi véi mic y nghia 5%.

15

¢) Nhiing ciy trong cé chiéu cao tir 105cm dén 125c¢cm duge goi 1a nhing
cay loai A. Bing phuong phdp mdi, sau mot thoi gian ngudi ta thay
chiéu cao trung binh ctia nhitng cay loai A 14 119,5cm. Hay cho két
luan vé phuong phdp méi véi mic y nghia 1% (GS X c6 phan phdi
chudn).
Loi giai

X; | 100|110 ) 120 | 130 | 140 | 150 | 160
n;| 10 | 10 [ 15 [ 30 | 10 | 10 | 15

Ta cé:
n=100; Y Xn, =13100; Y X’n; =1749000.

¢ Ky vong miucia X la
X = %Z‘Xini =131(cm).
¢ Phuong sai miu cia X la:
§ = 13X n, - X* =(18,1384)(cm?).
n

e Phuong sai mau hiéu chinh cia X la:
s =18 - (18,2297)%(em?).
n-1
a) Mot tai lidu théng ké cii cho ring chiéu cao trung binh cda giong cay
trong trén 1a 127cm. Hay cho k&t luan vé tai liéu d6 véi mic y nghia
1%.
Pay 1a bai toan kiém dinh gia thiét vé ky vong p = M(X) véi mic y
nghia o = 1% = 0,01:
Ho: p = 127 v6i gia thiét doi Hy:p # 127
Vi n=>30; ¢ chua biét, nén ta c6 qui tic kiém dinh nhu sau:
Budc 1: Ta cé
, - X—pvn _ (131-1271100
- S - 18,2297
Bu6c 2: Tra bang gid tri ham Laplace dé tim z, thoa
0(z) = (1- )2 = 0,99/2 = 0,495

= 2,1942.

ta dugc z, = 2,58.

Buéc 3: Kiém dinh. Vi Izl = 2,1942 < 2,58 = z, nén ta chdp nhan
Hy p = 127.

Két luan: Véi mic y nghia 1%, tai liéu cii vé chiéu cao trung binh cta
gidng cay trong trén con phit hgp véi thuc té.

b) Nhiing cay trong cé chiéu cao tir 135cm tré 1én dugc goi 14 nhiing cay
“cao”. Tru6c day, ti 1&é nhitng cAy “cao” cia loai cay tréng trén la 40%.

16
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Céc s6 liéu trén thu thap duge sau khi dd 4p dung mot k§ thuat méi.
Hay cho k&t luan vé k§ thuat mdi véi mic y nghia 5%.
Pay la bai todan kiém dinh gia thiét vé ti 1é p cac ciy cao véi miic y
nghia o = 5% = 0,05:
Hy:p = 40% = 0,4 véi gia thist d6i Hy:p = 0,4
Ta c6 qui tdc kiém dinh nhu sau:
Budc 1: Ta c6
(F, —p,)vn _ (0,35 - 0,4)}/100
z = = =-1,0206.
\/poqo \/0’ 4(1 - 0’ 4)

Bu6c 2: Tra bdng gid tri ham Laplace dé tim z, thoa
o( zo) = (1 -a)2=0,95/2 = 0,475

ta dugc z, = 1,96.

Buéc 3: Kiém dinh. Vilz| = 1,0206 < 1,96 = z,nén ta chdp nhan gia
thiét Hy:p = 0,4.

Két luan: Véi midc ¥ nghia 5%, phuong phap méi khong c6 tdc dung
lam thay d6i ti 1& c4c cay cao.

¢) Nhiing cay trong cé chiéu cao tir 105cm dén 125cm dugc goi 1 nhiing
cay loai A. Bing phuong phép méi, sau mét thoi gian ngusi ta thdy
chiéu cao trung binh ctia nhitng ciy loai A 1a 119,5cm. Hay cho két
luan vé phuong phdp méi véi mic ¥ nghia 1% (GS X c6 phan phéi
chudn).
Pay 1a bai todn kiém dinh gii thiét vé ky vong pa = M(X,) cia chiéu
cao X =X, cua cdc cdy loai A véi mic y nghia o = 1% = 0,01:
Ho: pua = 119,5 véi gid thiét d6i Hy: pa = 119,5.
Ta lap bang s6 liéu ctia Xj:

Xai | 110 120
Nai |10 15

TUu bang trén ta tinh dugc:
n, = 25; Z X ,;h, =2900; Z X ,.’n,; =337000.
- Ky vong miu clia X, la
< 1
X, ==Y X,n, =116(cm).
n
- Phuong sai mau cia X, la:
~2 ]_ _
Sa =— Z X, 'n, — X, =(4,8990)*(cm®).
n
- Phuong sai mau hiéu chinh cta X, la:

8,7 =2 §} = 5%cm?).
n, -1
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Vi nu = 25 < 30, X, ¢6 phan phéi chuén, o= D(X4) chua biét, nén ta
kiém dinh nhu sau:

Budc 1: Ta c6

N HoYn, _ (116 -119,5125 _
S, 5

Budc 2: Pt k = np - 1 = 24. Tra badng phan phéi Student tng véi k =
24 v o = 0,01 ta duge t, =tk = 2,797.

Buéc 3: Kiém dinh. Vi Izl = 38,5 > 2,797 = t, nén ta bdc bé gia thiét
Ho: ua = 119,5, nghia 1a chdp nhan Hy: pa # 119,5. Cu thé, ta nhan dinh
a <1195 (Vi X, =116 <119,5).

Két luan: Véi mic y nghia 1%, phuong phdp méi cé tdc dung lam thay
ddi chiéu cao trung binh clia cdc cay loai A, theo huéng lam téng chiéu
cao trung binh cua cdc cay loai nay.

-3,5.

Bai 4.14. Cho céac sb liéu nhu Bai 4.13.

a) Gid sif trung binh tiéu chudn cta chiéu cao X 1a 125¢cm. C6 thé khang
dinh r#ng viéc canh tac lam ting chiéu cao trung binh clia giéng cay
trong trén véi mic y nghia 1% hay khong?

b) Gia sif trung binh tiéu chudn ctia chiéu cao X 1a 134cm. C6 thé khing
dinh ring viéc canh tdc lam gidm chiéu cao trung binh ciia giéng cay
trong trén véi mic y nghia 2% hay khong?

c) Sau khi 4p dung phuong phap canh tic méi, ngudi ta thay chiéu cao
trung binh clia cac cay loai A 1a 114cm. Hay két luan xem phuong phéap
méi c6 lam gidm chiéu cao trung binh clia céc cAy loai A hay khéng
v6i mic ¥ nghia 3% (Gia st X c¢6 phan phdi chuin).

d) Truée day, chiéu cao trung binh ctia cdc cdy loai A 1a 120cm. Céc s6
liéu trén thu thap dugc sau khi di 4p dung mét kj thuat méi. Hay két
luan xem k§j thuadt méi c6 lam gidm chiéu cao trung binh ctia cdc cay
loai A hay khong véi mic ¥ nghia 2% (Gid st X c6 phan phéi chuén).

e) Sau khi 4p dung mot phuong phdp san xuit, nguoi ta thay ti 1& cay loai
A 1a 35%. Hay két luAn xem phuong phdp méi c6 lam ting ti 1& cay
loai A 1én hay khong v6i mic y nghia 2% .

f) Mot tai lidu thong ké cii cho ring ti 1& cay loai A 1a 20%. Hay xét xem
viéc canh tdc c6 lam téng ti 1é cdy loai A hay khong v6i mic y nghia
5%?

Loi giai
Ta cé:
e C& miulan = 100.
e Ky vong miu cta X 1a
18
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s 1
X=="»% Xn =131 .
- > Xin, (cm)
¢ Phuong sai mau cia X 1a
§ =1y xn, - X =18,1384)(cm?).
n
¢ Phuong sai mau hiéu chinh cia X 1a
st =28 - (18,2297)%(cm?).
n-1

a) Gia sif trung binh tiéu chudn ciia chiéu cao X 1a 125cm. C6 thé khing
dinh réng viéc canh tac lam tang chiéu cao trung binh cla giéng cay
trong trén véi mic y nghia 1% hay khong?

Pay 14 bai todn kiém dinh gia thiét vé ky vong p = M(X) véi mic y

nghia o = 1% = 0,01:

Hy: p = 125 véi gid thiét doi Hy: p > 125.
Vin >30; o®=DX) chua biét, nén ta kiém dinh nhu sau:
Buéc 1: Ta c6
, . X-pvn _ (131-125)/100
S 18,2297
Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod ¢(zg,) = (1- 2a.)/2

= 0,98/2 = 0,49 ta dugc zy, = 2,33.

Buéc 3: Kiém dinh. Vi z = 3,2913 > 2,33 = zy,nén ta bac bé gia thiét

Hy: u=125, nghia 1a chdp nhan Hy: p > 125.

Két luan: Vé6i mic ¥ nghia 1%, c6 thé két luan ring viéc canh tdc lam
tang chiéu cao trung binh cta giong cay trong trén.

=3,2913.

b) Gia sif trung binh tiéu chudn clia chiéu cao X 1a 134cm. Cé thé khing
dinh ring viéc canh tdc lam gidm chidu cao trung binh clia giéng cay
trong trén véi mic y nghia 2% hay khong?

DAy 1a bai toan kiém dinh gia thiét vé ky vong p = M(X) véi mic y

nghia o = 2% = 0,02:

Hy: p = 134 vé6i gid thiét do6i Hy: p < 134.
Vi n=>30; o> =DX) chua biét, nén ta kiém dinh nhu sau:
Buéc 1: Ta c6
X Wn _ (131-134)1100 _ 16457,
S 18,2297
Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod o(zg,) = (1- 2a.)/2

= 0,96/2 = 0,48 ta dugc zs, = 2,06.

Buéc 3: Kiém dinh. Vi —z = 1,6457 < 2,06 = 2z, nén ta chidp nhan

gia thist Ho: p = 134.

Két luan: Véi midc y nghia 2%, khong thé két luan ring viéc canh tdc
lam giam chiéu cao trung binh cia giéng cdy trong trén.

c) Sau khi 4p dung phuong phédp canh tdc méi, nguvi ta thay chiéu cao
trung binh cda céc ciy loai A 12 114cm. Hay ké&t ludn xem phuong
phédp méi c6 lam gidm chiéu cao trung binh cla cic ciy loai A hay
khong véi mic § nghia 3% (Gia st X c6 phan phdi chuén).

Pay 1a bai toan kiém dinh gid thiét vé ky vong ps = M(X,) cia chi

titu X =X, cla céc ciy loai A véi mic y nghia a = 3% = 0,03:

Hy: pa = 114 véi gia thist doi Hy: py > 114
Ta l4ap bang s6 liéu ctia Xj:

Xai 110 | 120
Na |10 15
Tu bang trén ta tinh dugc:

n, =25 ZXAinAi =2900; ZXAiznAi = 337000.

- Ky vong miu cia X, la

X, = %ZXAinAi =116(cm).

- Phuong sai mau clia X, la:
~2 1 _
Sa=— Z X,'n, —X,? =(4,8990)*(cm?).
n
- Phuong sai mAu hiéu chinh cia X, la:

S,2=- " §) -5 (em?).
n, -1
Vi na < 30, X4 ¢6 phan phéi chuén, 6®s= D(X,) chua biét, nén ta kiém
dinh nhu sau:
Buée 1: Ta c6

L (Xs —mo)yna _ (116-114)J25 _
Sa 5

Buéc 2: Dat k = ny - 1 = 24. Tra bang phan phéi Student tng véi k =
24 va 20 = 0,06 ta duge ty, = 1,974.

Bu6c 8: Kiém dinh. Vi z =2 > 1,974 = t,, nén ta bac bé gia thiét
Ho: pa = 114, nghia 1a ch4dp nhan Hy: pa > 114.

Két luan: Véi mic y nghia 3%, phuong phdp méi lam giam chiéu cao
trung binh ctia cdc cay loai A.

2.

d) Truée day, chiéu cao trung binh ctia cic ciy loai A 1a 120cm. Céc s&
liéu trén thu thap dugce sau khi da 4p dung mot k§ thuat méi. Hay két
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luan xem k§j thuit méi c6 lam gidm chiéu cao trung binh cda céc cay

loai A hay khong véi miic ¥ nghia 2% (Gid st X c6 phan phéi chuin).

DPay 1a bai todn kiém dinh gid thiét vé ky vong pa = M(X,) cia chi
titu X =X, cua cdc ciy loai A véi mic y nghia a = 2% = 0,02:

Ho: pa = 120 véi gid thiét d6i Hy: pa < 120.

Vi na < 30, X4 ¢6 phan phdi chuén, o®4= D(X,) chua biét, nén ta kiém
dinh nhu sau:

Buéec 1: Taco z= X - Ho)\/a = (116 - 120V25 =4,

N 5

Buéc 2: Pit k = ny - 1 = 24. Tra bang phan phdi Student tng véi k =
24 va 2a = 0,04 ta dugc t,, = 2,1715.

Bu6c 3: Kiém dinh. Vi -z =4 > 2,1715 = t,, nén ta bdc b gid thiét
Ho: pa = 120, nghia 1a ch4dp nhan Hi: pa < 120.

Két luan: Véi mic y nghia 2%, kj thuat méi lam gidm chiéu cao
trung binh ctia cdc cay loai A.

e) Sau khi 4p dung mot phuong phdp san xuit, ngudi ta thay ti 1& cay
loai A 1a 35%. Hay két luan xem phuong phap mdéi c¢6 lam tiéng ti 1&
cay loai A 1én hay khong v6i mic ¥ nghia 2% .

DAy la bai toan kiém dinh gid thiét vé& ti 1é p cic san phdm loai A

v6i mic § nghia o = 2% = 0,02:

Ho:p = 35% = 0,35 véi gia thiét d6i Hy: p < 0,35.
Ta c6 ti 18 mAu cac cay loai A la F, = 25/100 = 0,25. Ta kiém dinh
nhu sau:
Budc 1: Ta c6
, - (F.—pWn _ (0,25 -0,351100

Jpoa, \/0,35(1-0,35)
Bu6c 2: Tra bang gid tri ham Laplace dé tim z,, thod

o(z9,) = (1 -2a)/2 = 0,96/2 = 0,48

ta dugc zy, = 2,06.

Buéc 3: Kiém dinh. Vi -z= 2,0966 > 2,06 = zy, nén ta bac bé gii thiét

Hy: p = 0,35, nghia la chdp nhan H;: p < 0,35.

Két luan: Véi mic y nghia 2%, phuong phdp méi lam ting ti 1& cay

loai A.

= -2,09686.

f) Mot tai liéu théng ké cii cho rang ti 1& cay loai A 1a 20%. Hay xét xem
viéc canh tdc c¢6 lam ting ti 1& cAy loai A hay khong v6i mic y nghia
5%7?

DAy 1a bai todn kiém dinh gia thiét vé ti 1& p c4c san phdm loai A véi

muc y nghia o = 5% = 0,05:
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Hy:p = 20% = 0,20 véi gia thiét d6i Hy: p > 0,20.
Ta kiém dinh nhu sau:
Budc 1: Ta c6
, - B, -pvn _ (0,25-0,20100 _, .
Jpodo Jo,200-0,200
Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod
¢(zg,) = (1 -20)/2 =0,90/2 = 0,45

ta duge zy, = 1,65.

Buéc 3: Kiém dinh. Vi z = 1,25 < 1,65 = zy, nén ta chdp nhan gia
thiét Ho: p = 0,20.

Két luan: V6i mic y nghia 5%, viéc canh tdc khong lam ting ti 1& cac
cay loai A.

Bai 4.15. D& khdo sat duong kinh clia mot chi tiét may nguvi ta kiém tra
mot s6 san phdm cda hai nha may. Trong két qua sau day, X la duong
kinh cla chi ti€t mdy do nha may 1 sdn xuat con Y la duong kinh cta chi
tiét may do nha may 2 san xuat. Nhitng sdn phdm c6 chi tiét may nhé
hon 19e¢m dugc x&p vao loai C.

X(cm) 11-15 | 15-19 | 19-23 |23-27 | 27-31 |31-35 | 35-39
S6 sidn phdm |9 19 20 26 16 13 18
Y(cm) 13-16 | 16-19 | 19-22 |22-25 | 25-28 |28-31 |31-34
S6 sédn phdm | 7 9 25 26 18 15 11

a) C6 thé két luan ring dudng kinh trung binh ctia mét chi tiét may do
hai nha mdy san xuit bing nhau hay khong véi mic § nghia 1%?

b) Cé thé cho ring dudng kinh trung binh clia mét chi tiét may do nha
mdy th 1 sdn xuat 16n hon duong kinh trung binh clia mot chi tiét
mdy do nha mdy th 2 sdn xudt hay khéng véi mic y nghia 5%?

¢) Xét xem dudng kinh trung binh cla mot chi tiét may do nha may
thit 2 san xudt c6 nhdé hon duong kinh trung binh clia mot chi tiét
mdy do nha médy thi 1 sdn xuidt hay khong véi mic y nghia 2%?

d) Vé6i mic y nghia 4%, ti 1& sdn phdm loai C do hai nha may san xuit
¢6 nhu nhau khong?

e) Véi mic ¥ nghia 3%, c6 thé cho ring ti 1& san phdm loai C do nha
mdy thi 1 sdn xudt 16n hon ti 1& sén phdm loai C do nha m4y thd 2
sdn xudt hay khéong?
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f) Hay nhan xét vé y kién cho réng ti 1& sdn phdm loai C do nha may
thid 2 sdn xudt nhd hon ti 1& sdn phdm loai C do nha may thd 1
sdn xudt véi muc ¥ nghia 5%?

Loi giai

1) D6i véi X ta c6 bang so6 lidu:

Xi|13]17[21|25]|29|33]|37
ni [9 [19|20]26|16|13]|18

Ta c6:
ny =121; Y X;ny, =3069; Y X/ n,, =84337.
e Ky vong miu ctia X la

X =1 S Xny = 25,3636(cm).
nx

¢ Phuong sai mAiu ctia X la
& =L S Xy - X* =(7,3271%(em?).
nX

e Phuong sai mau hiéu chinh cia X 1a
sz - Dx : 8% = (7,3575)%(cm?).

Ny —

L]

Ti 1& san phdm loai C la
F, - my _ 9+19
n, 121

=0,2314.

2) Déi v6i Y ta c6 bang s6 lidu:

Yi|14,5|17,5|20,5|23,5|26,5]|29,5|32,5
ni |7 9 25 |26 (18 |15 |11

Ta c6:
ny =115 Y Yiny, =2659,5; 3 Y.’n,, =66405,75.
o Ky vong miu ctia Y 1a

Y =13 ¥, = 23,9595(cm).
ny

¢ Phuong sai miu cta Y 1a
& =L > v, - ¥ =(4,9188(em?).
ny
e Phuong sai mAu hiéu chinh cta Y la
S2 = v &) - (4,9411)%(cm?).
n, -1

e Tilé sdn phdm loai C la
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F, :&:7+9

o =0,1441.
ny 1

a) C6 thé k&t luan rang dudng kinh trung binh clia mot chi tiét mdy do
hai nha may san xudt bing nhau hay khéng véi mic y nghia 1%?
DPay 1a bai toan kiém dinh so sénh hai ky vong véi mic y nghia
oa=1% =0,01:
H,: ux = Uy vGi glé thiét doi H;: ux # Hy.
Vi ng > 30; ny > 30 nén ta kiém dinh nhu sau:
Budc 1: Ta co:

. X-Y 25,3636 — 23,9595 ~1,7188.

sk, S% * [7,35757 | (49411
ny ny 121 111

Buéc 2: Tra bang gia tri ham Laplace dé tim z, thoa
o(ze) = (1-a)/2=0,99/2 = 0,495

ta duge z, = 2,58.
Buéc 3: Kiém dinh. Vi Izl = 1,7188 < 2,58 = z, nén ta chap nhan
Két luan: Véi midc y nghia 1%, c6 thé xem dudng kinh trung binh cta
mot chi tiét may do hai nha mdy sén xuat 1a bing nhau.

b) C6 thé cho ring dudng kinh trung binh clia mot chi tiét may do nha
mdy thd 1 sdn xudt 16n hon dudng kinh trung binh ctia mot chi tiét
mdy do nha mdy thd 2 sdn xudt hay khéng véi mic y nghia 5%?

DPay 1a bai todn kiém dinh so sénh hai ky vong véi mic y nghia

a=5% = 0,05:

Hy: ux = py v6i gid thist doi Hy: ux > py.
Vi ng > 30; ny > 30 nén ta kiém dinh nhu sau:
Budc 1: Tuong tu cau a), ta co:

X-Y

2 2
S S
Ox , OY
ny DNy

Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod
¢(z2,) = (1 -20)/2 = 0,90/2 = 0,45

Z =

=1,7188.

ta duge zy, = 1,65.

Buéc 3: Kiém dinh. Vi z = 1,7188 > 1,65 = zy, nén ta bac bd gia thiét
Hy: ux = py, nghia la chdp nhan Hy: px > py.

Két luan: Véi mic y nghia 5%, c6 thé xem duong kinh trung binh cta
mot chi tiét may do nha may thi 1 sdn xuat 16n hon dudng kinh trung
binh ctia mot chi tiét mdy do nha may thit 2 sdn xuit.
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¢) Xét xem dudng kinh trung binh clia mot chi ti€t may do nha mdy thua
2 sdn xuit c6 nhé hon dudng kinh trung binh ctia mot chi tiét may do
nha mdy thd 1 san xuit hay khong véi mic y nghia 2%?
Pay la bai toan kiém dinh so sanh hai ky vong v6i mic y nghia
o =2% = 0,02:
Ho: Ux = Uy v6i glé thlét d61 Hli Ux > Hy.
Vi ng > 30; ny > 30 nén ta kiém dinh nhu sau:
Buéc 1: Tuong tu ciu a), ta c6:

X-Y

A 2
S S
Ox By
ny Ny

Bu6c 2: Tra bang gid tri ham Laplace dé tim zy, thod
0(z2,) = (1 -2a)/2 = 0,96/2 = 0,48

=1,7188.

ta dugc zy, = 2,06.

Buéc 3: Kiém dinh. Vi z = 1,7188 < 2,06 = zy, nén ta chdp nhan gia
thlét H()I Hx = My.

Két luan: Véi mic y nghia 2%, chua thé xem duong kinh trung binh
clla mot chi tiét mdy do nha mdy thid 2 sdn xuidt nhé hon dudng kinh
trung binh ctia mot chi tiét may do nha may thid 1 san xuét.

d) Vé6i mic y nghia 4%, ti 1& san ph4m loai C do hai nha may san xuit c6

nhu nhau khong?

DAy la bai toan kiém dinh gia thiét so sdnh hai ti 1& v6i mic § nghia
o =4% = 0,04:

Hy: p1 = pe v6i gia thiét d6i Hy: p; # p2

Ta kiém dinh nhu sau:

Buéc 1: Ta cé6:

Po = nF; +n,F __28+16 _ 0,1897.

n +n,  121+111

.o F,, -F,, _ 0,2314 - 0,1441 16942,

1 1 1 1
— T 0,18971-0,1897)| — + —
\/Po(l Po)[n1+n2] \/ ( )(121+111J

Buéc 2: Tra bang gia tri ham Laplace dé tim z, thoa
0(zo) = (1 - )2 =0,96/2 = 0,48
ta duge z, = 2,06.
Buéc 3: Kiém dinh. Vi Iz| = 1,6942 < 2,06 = z, nén ta chdp nhan gia
thigt Hy: p1 = po.
Két luan: Véi mic y nghia 4%, c6 thé xem ti 1& san phdm loai C do hai
nha may san xuit 1a nhu nhau.
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e) Véi miic ¥ nghia 3%, c6 thé cho ring ti 1&¢ sdn phdm loai C do nha
mdy thid 1 sdn xuidt 16n hon ti 1& sdn phdm loai C do nha may thi 2
san xuit hay khong?

DAy la bai toan kiém dinh gia thiét so sdnh hai ti 1& v6i mic § nghia

o =3% = 0,03:

Hy: p1 = p2 v6i gia thiét d6i Hy: p1 > p2
Ta kiém dinh nhu sau:
Budce 1: Tuong tu cau d), ta c6:

z= Fu ~ Py =1,6942.

\/Po(l - F‘o)(i + i]
n; Iy

Bu6c 2: Tra bang gid tri ham Laplace dé tim zy, thod
¢(z9,) = (1 -2a)/2 =0,94/2 = 0,47

ta dugc zy, = 1,88.

Buéc 3: Kiém dinh. Vi z = 1,6942 < 1,88 = zy, nén ta chdp nhan gia
thigt Hy: p; = po.

Két luan: Véi mic ¥ nghia 3%, chua thé cho ring ti 1& sén phdm loai
C do nha mdy thi 1 sdn xuit 16n hon ti 1& san phdm loai C do nha may
tha 2 sdn xuat.

f) Hay nhan xét vé y kién cho ring ti 1&¢ san phdm loai C do nha mdy
thit 2 sdn xudt nhé hon ti 1& sadn phdm loai C do nha m4ay thi 1 sdn
xudt véi mic ¥ nghia 5%?

Pay la bai toan kiém dinh gia thiét so sanh hai ti 1& véi mic y nghia

o = 5% = 0,05

Hy: p1 = po Vv6i gid thiét doi Hy: p; > p2
Ta kiém dinh nhu sau:

Budc 1: Tuong tu ciu d), ta co:

7= Py~ Fop =1,6942.

1 1
J“‘““’(?ﬁn:]

Buéc 2: Tra bang gia tri ham Laplace dé tim zy, thod
¢(z2,) = (1 -20)/2 = 0,90/2 = 0,45

ta duge zy, = 1,65.

Buéc 3: Kiém dinh. Vi z = 1,6942 > 1,65 = zy, nén ta bac bd gid thiét
Ho: p1 = ps, nghia 1a chdp nhan H;: p; > ps .

Két luan: Véi mic y nghia 5%, c6 thé chap nhan y kién cho riang ti 1&
sdn ph4dm loai C do nha m4y thit 2 sdn xuit nhé hon ti 1& sdn phdm loai
C do nha méy thd 1 sdn xuit.
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