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 1a
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); Xy ~P(2,4) nén X; + Xy + X5 ~ P(242,2 + 2,4) =
P(6,6)

Suy ra xéc 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+X5>1D)=1-PX; +Xp +X3< 1)
=1-[PX; +Xo +X3=20) + PX; + Xo + X3 = 1)] =
1 670‘4(0, 4)0 N 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=1p 0Ky 1 ,70-6687
c 4,7068 4,7068

)

_ 1 £(0,66) 0,3209
4,7068 4,7068
(Tra bang gia tri ham Gauss ta duge (0,66) = 0,3209).

=0,0681 = 6,81%.

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

60-u.  O-u.  60-66,87. 066,87
P0<X<60) = o0 =H) o =H) - -
( )= e = e es ) % 47068

= @(-1,46) — p(-14,21) = —¢(1,46) + ¢(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).

100 - 65 — 10
P (65 < X < 100) = ¢( G“Hp( G“)=q><

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 cich kiém tra nhu sau: tirt mdi kién 14y ra 4 sdn
phdm; néu thdy s6 san ph4dm thuodc loai A nhiéu hon s6 san phdm thudc
loai B thi méi nhan kién dé; nguge 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.
c¢) 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( c“)ap( 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, mbi
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 tiung d6i va ta cé

P(A)) =0,9; P(Ay) =0,1.
Theo cong thiic xac 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 phidm; 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 pham.
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 va p; = 0,60 khong qui gin O 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) _Lle 107 1e 2070 ) oy

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 s&n ph4m loai A c6 trong 100 sidn phdm dugc sdn
xuat.
Aj, Ay 14n lugt 14 cdc bién 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,

S 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 khédu 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, x4dc
sudt ban 1 vién tring bia bing kh&u sing loai I 1a 60% va bang khdu
sung loai II 1a 50%.

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

b) Gia st chién si A du thi 10 14n. Héi s6 1an dugc thuéng tin chic nhat
1a bao nhiéu?

¢) Chién si A phai tham gia hoi thi it nhat bao nhiéu 14n 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 phdi 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; = nyp; = 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 c6 thé xem X, cé phan phdi chudn 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
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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 sin bén 4 vién dan. Biét xdc suat tring 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.

L&i 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 phoéi 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 X, 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, Ilz); 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 sadn ph4m vé6i ti 1&¢ phé& phdm 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)PXz= 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,,
A 13 mot hé ddy di, xung khic ting doi va P(A;) = P(A,) = P(Ay) = 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 cia 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 ctra. 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; + AjAA; + AjAA; + AjAyA;)
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 c6 4 vién dan. Nguoi d6 di sdn 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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