Chuong 3

M6t s6 phan phbi xac suat thudng gip
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Mbt phép thir nhi thiic théa man 4 tinh chit sau:

1. D3y gdbm n phép thir gibng nhau,

2. Céc phép thir doc 1ap véi nhau.

3. M&i phép thir chi c6 2 két qua: thanh cong (A), va
tht bai A.

4. Xac sult thanh céng, ky hiéu p, khdng thay dai.
X4c subt thit bai g =1 — p.
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Goi X 13 sb 1an xubt hién bién cb A trong n 1An thi.
=X c6 phan phdi nhi thiic, ky hiéu X ~ B(n, p).

e Bang phan phéi

Pl Cl.p°q" CrpFq" " Cop".q°
—_——— —_——— —_———
P(X:O) P(X=k) P(X:n)

e Ky vong: u = E(X) = n.p.
e Phuong sai: 02 = Var(X) = n.p.q
e np—q<Mod(X)<np+p.
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e Db thi ciia phan phdi nhi thic

esanfannbenes®  feule Cssasssssssne

Nhan xét:

+ p cang nhd db thi cang l&ch trai, p cang 16n db thi
cang léch phai, p gan 0,5 db thj cang dbi xiing.

+ n 16n db thi dbi xing.
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Tinh hubng n3o sau ddy thda phan phdi nhj thic:

1. Tung 1 déng xu 100 1an. Goi X = sb Ian sult hién
mat sép.

2. Tung 100 dong xu 1 lan. Goi X = sb dong suit
hién mit sip.

3. Mét hdp chira 5 vién bi xanh, 3 vién bi dé. Rat ra
5 vién bi (c6 hoan lai). Goi X = sb bi xanh.

4. M6t hop chidra 5 vién bi xanh, 3 vién bi dé. Rt ra
5 vién bi (khéng hoan lai). Goi X = sb bi xanh.

5. Mét thuing chira 10 000 buldng, 1% trong dé bi
13i. Ly 1 m3u 10 bu I6ng tir thing.

Goi X = sb bu Ing 15i.
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M6t trusng dai hoc nhan théy ring c6 20% SV cla
minh bd khéng hoan thanh khéa hoc XSTK. Gia st
rang c6 20 SV ding ky khéa hoc nay.

1. Lap bang pp xéac sult.

2. Tinh XS c6 ding 4 SV khéng hoan thanh khéa
hoc.

3. Tinh XS c¢é hon 3 SV khéng hoan thanh khéa
hoc.

4. Tinh s6 SV ky vong khéng hoan thanh khéa hoc.
Phuong sai s SV khéng hoan thanh khéa hoc. Gia
tri tin chic nh4t s6 SV khéng hoan thanh khéa hoc.
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Gidi
1. Goi X 12 s SV khdng hoan thanh khéa hoc.
X ={0,1,2,...,20}

Cl1: C2:

e Tinh P(X = k) e c6 20 phép th.

B1l: c6 CK cach lay k SV e mdi SV dbc lap véi
tir 20 SV (khéng thd tu). nhau.

B2: XS d€ k SV trén e ¢4 2 kq: qua , khéng
khéng hoan thanh p*. qua. XS khong qua
B3: XS dé (20— k) SV p=0,20

con lai hoan thanh ¢?°~* e XS khong qua khdng
Vay P (X = k) = déi.
Ck.pk.g?0=k Vay X ~ B(20,0.2)
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Bang phan phdi xac sult

X | 0 k 20
P | C%.0.20.0.8%° Cx,0.2%0.820-* C200.220.0.8"
2. P(X = 4) = C,0.2%0.820~*
3.P(X>3)=1-P(X=0)—P(X=1)
—P(X =2)— P(X =3)

4. EX = ; Var(X) =
20.0,2 — 0,8 < Mod(X) < 20.0,2 + 0,8 =
Mod(X) =
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M6t xa thii cé xac suit bin trding muc tiéu la 0,6.
Anh 4y bin 20 vién. S8 vién tring muc tiéu trung
binh I3 bao nhiéu? Phuong sai clia sb vién tring I3
bao nhiéu?

C6 23% xe 6 t6 khéng dugc bao hiém (CNN,
23/2/2006). Vao mét ngay cubi tuin, c6 35 xe 6 t6
gap ta nan giao thong.

1. Sb luong xe 6 t6 ky vong khong dugc bao hiém 13
bao nhiéu?

2. Phuong sai va d6 léch chuan 13 bao nhiéu.
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Dt 15 tong cée phan phOTATER

Néu
Xi~B(ni,p), i=1,2...m
X; déc lap

thi

Xsz:X;N B (nzin;,p)
i=1 i=1
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Mbt hdp c6 10 phiéu trong dé c6 3 phiéu tring
thudng. L4y ng3u nhién 3 phiéu tir hop, mdi phiéu
triing thudng duoc 1 phan qua.

Goi X 13 sb phan qua c6 dugc khi 13y 3 phiéu.

Lap bang phan phéi, tinh ky vong, phuong sai
trong 2 trudng hgp

1. Léy c6 hoan lai

2. L4y khéng hoan lai.
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Bai toan

Mbt tng thé c6 N phan ti gdm 2 loai, trong dé c6
M, phan ti c6 tinh chit A.

L4y nglu nhién khéng hoan lai n phan t tir tdng
thé.

Goi X : sb phan tir ¢6 tinh chit A trong n phan tir.
= X c6 phan phbi siéu bdi. X ~ H(N, My, n).

Chii y: PP siéu boi thda 2 tinh chit sau

1. K&t qua clia phép thir dusc phan thanh 2 bién
cb dbi I4p nhau.

2. Xac subt thanh céng thay d&i sau m&i phép thi.
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Néu X ~ H(N, Mg, n), ta c6
e Bang phan phéi

X ‘ 0 k n
C CN MA . C/\kﬂAC/C/:l/(\/’A . Cl\r}IA'C/(\JlfMA

Cn Cy N
—_———— —_————— ——————

P(X=0) P(X=k) P(X=n)
M,
e Ky vong: u = E(X) = n.p, trong d6 p = WA
N—n

e Phuong sai: 02 =
g=1-p

Var(X) = n.p.q.

N—-1
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Mbt hop gdm 20 vién bi, trong dé c6 8 bi do. Liy
ngau nhién 6 vién bi. Tinh xac sut dé c6 khong qué
2 vién do.

Hang Axline Computer san xudt méy tinh ca nhan
tai hai nha mdy, mét & Texas va mot & Hawaii. Nha
mdy Texas c6 40 ngudi lao déng, nha mdy Hawaii c6
20 ngudi. M6t mau ngdu nhién gdm 10 nhan vién sé
dugc yéu ciu dién vio mét bang ciu hdi.

1. Tinh x4c sut khéng ai trong sb cdc nhan vién
trong m3u [am viéc tai nha mdy Hawaii.

2. Tinh x4c suit c6 1 nhan vién trong m3u [am tai
nha mdy Hawaii.

3. Tinh xé4c sudt c6 it nhat 2 nhan vién trong mAu
lam viéc tai nha may Hawaii.

4. Tinh x4c sut cé 9 nhan vién trong mau 1am viéc

BN 7

alaPp= ane = -
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1. Gia st X ~ H(N, Mg, n), néu N khé I6n, n rit nhé
so véi N, thi pp siéu bdi c6 thé x4p xi bing pp nhi
thic véi

_ CMA CN My

o CK pk gk
cr n-P-q

Thudng diung khi n < 0,05N

2. Khi N kh3 16n so vi n. Viéc Iy n phan td tir t8ng
th& N phan ti theo hai phuong thiic: ¢6 hoan lai va
khong hoan lai dugc coi la nhu nhau.
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Trong kho c6 10 000 san pham, trong dé c6 3000
san pham loai A. LAy ng3u nhién tir kho 5 san
phém(SP). Tinh xac subt trong 5 SP 13y ra c6 3 SP
loai A.

Gidi

Goi X 13 s& SP loai A trong 5 SP 4y ra tir kho

= X ~ B(10000, 3000, 5).

Ta thdy N = 10000 kha I6n, va n =5 I3 kha nhd so
v6i N nén ta c6 thé xap xi

3000
X ~ B(5,p) véi p= ——— = 0,3

(5.P) ¥8i P = 15500
P(X =3) = M ~ (3.0,3%.0,75°3 =0,1323
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Goi X I3 BNN chi sb Ian x3y ra (bién cb A) trong
mdt khodng thdi gian hodc khdng gian xac dinh.

Ta néi X c6 phan phdi Poisson néu théa

1. S6 1an xubt hién bién cb A trong 1 khoang ti 18
véi d6 dai cha khodng dé.

2. Viéc xubt hién hodc khéng xult hién (bién cb A)
trong khodng nay thi déc lap véi viéc xuht hién hosc
khéng xult hién trong khoang khéc.

- 56 6 6 di qua tram thu phi trong 1 gid.
. sb

hu hdng can stra trén 1km dudng cao tbc.
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N&u X c6 pp Poisson, ky hiéu Vi du 101

X ~ P(\) Tai tram thu phi BOT, viéc cac xe dén tram 13
o ngdu nhién va déc lap véi nhau. Biét ring trung binh

trong dé A so lan bién c6 A trong khodng thoi gian c6 10 xe d&n tram trong 15 pht.
(t), hodc khéng gian (h). 1. Tinh xac sult c6 ding 5 xe dén tram trong 15
Ta c6 K g phut. ) )

1. P(X =k)= ;(' 2. Tinh xac sudt c6 ding 1 xe dén tram trong 3

2. E(X) = Var(X) = A pht. ) )

3.0 —1< Mod(X) < A _3. Tinh xac suat cé khong cé xe dén tram trong 1

gid.
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Gidi
1. X1a's6 xe clTér; tr_alrg trong 15p. X ~ P(10). Sau mdt thang stra dudng cao tbc. Trung binh c6 2
P(X =5) = 05—6{ =0,0378 8 ga trén 1 km dudng. Hay tim x4c suit khéng cé hu
2. Goi Y I3 sb xe dén tram trong 3p. Y ~ P(2) pailncoltentskmldronaleaoios

2
P(Y =1)= = =0,2707 Vi dy 103 .
3 GoiZ I3 sb xel.dén tram trong 1h. Z ~ P(40) Trung binh c6 15 tai nan mdy bay xdy ra m6i nam

S 400 ¢—%0 & (The World Almanac va Book of Facts, 2004).

P(X =0)= ———— ~5,2.107% 1. Tinh sb vu tai nan may bay trung binh mdi thang.

0!

2. Tinh xac suit khdng c6 tai nan mdy bay no trong
vong mot thang.

3. Tinh XS c6 ding mét tai nan mdy bay 1 thang.

4. Tinh XS c6 nhiéu hon 1 tai nan méy bay trong 1
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Néu 1. Gia stt X ~ B (n, p), néu n kh4 I6n (n>50) va p
{ Xi~e P(A), i=12,..m kha bé (p<0,1) thi
X doc lap X ~B(np)—=X~PO),A=np
thi 2. Do n 16n va p rit bé nén ta con goi phan phbi
o o Poisson 13 phan phbi ctia bién cb hiém.
X:ZX,NP<A=ZA,>
i=1 i=1

X4c subt d€ 1 mdy san xult ra 1 ph& pham 13 0, 1%.
Cho méy san xuit 1000 san pham. Tinh x4c sut c6
diing 2 phé pham.
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Gidi
Goi X: s& phé& pham trong 1000 SP.

X ~ B(1000,0,001)

Ta cé
n = 1000 > 50
p=20,001 <0,1
np=1

Suy ra: X ~ P(1)

Ta c6

12 -1
P(X =2) ~ ~ 0, 1839.
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Bi&n ng3u nhién X dugc goi |3 ¢ phan phdi chuin
véi tham s6 p va 02,0 > 0, ky hiéu X ~ N(p, 0?)
néu ham mat dé xac suat cta né c6 dang

1 X— 1
f(x)= e Era ,Vx € R.

S
N
3 3

Khi X ~ N(u,0?), ta
1. Mod(X) = Med(X) = 1
2. E(X) = u; Var(X) = o2
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Standard Deviation o
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Céch 1: tinh truc tiép.

Céch 2: dung bang gid tri ham Gauss hodc ham
Laplace

Cha y:

1. V6i x > 4,09 ta lay f(x) = 0,0001 va (x) = 0,5
2. p(+0) =0,5, ¢(—o0)=—-0,5.

Tinh
1. f(1,05) = o(1,05) =
2. f(=3,5) = o(—3,5) =
3. £(5,1) = 0(5,1) =
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Dic biét khi X ~ N(0,1), ta n6i X cé phan phéi
chuan tic va
1. Hdm mat d6 (ham Gauss) cta X :

2
f(x)= e2, VxeR

2. Ham phan phéi (ham Laplace) cta X:

1 [ e
gp(x):E/e2dt, Vx eR
0

1. f(—x) = £(x) 2. p(—x) = —¢(x)
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Vi du 106

Cho BNN X ¢6 phan phoi chuan tac, tinh
. P(0< X <0,83)
P(—1,57 < X <0)
. P(X > 0,44)
. P(X > —0,23)
(
(

N
N
>
N
>y
(S}
N

. P(X<1,2)
. P(X < —0,71)

oxu-l-hoopn—\
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T xéc suit cia phan phETCRERE

X —

g

Néu X ~ N(yu,0?) thi bién ngdu nhién Z =
c6 phan phbi chun tic Z ~ N(0,1).

Tinh xdc sudt cda phan phdi chuan X ~ N(y. 0?)
2 \ d z X -
Céch 1: chuyén vé pp chuan tac Z = ad
o

Céch 2: duing truc tiép céng thiic
LP(a<X<b)=p(%") -~ ()

2. P(IX —pl<e)=2p(%),Ve>0.
3. Quy tc k — sigma: P (|X — p| < ke) = 2 (k).
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Vi du 107

Gis ¢ phiéu binh quan clia cc cdng ty trong danh
séch W&S 500 I3 30 USD, dé léch chudn 13 8,2 USD.
Gia st gid c& phiéu c6 phan phéi chuan.

1. Tinh XS d€ mét cdng ty s& c6 gi4 b phidu it
nhit 40 USD.

2. Tinh XS d& mét céng ty s& c6 gid b phiéu
khdéng cao hon 20 USD.

3. Gié c8 phiéu phéi cao bao nhidu dé 1 céng ty
duoc diing trong top 10% cao nhét.
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Gidi.
Ta cé = 30,0 = 8,2. Goi X |3 gi4 c6 phiéu.
1. XS mét CT c6 gid b phidu it nhit 40 USD
+00 — 30 40 — 30
P(X>40)=p|———) —
(X2 40) “7( 8.2 ) 9‘7( 8,2)
= ¢ (+o0) — ¢ (1,22)

2. XS mét CT c6 gia c& phiéu khéng cao hon 20
UsD.
P X < 20) = o (B) o (=55%)
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3.
/\ Goi a |3 gis c8 phiéu can
00 ] tim. Top 10%, nghia I3,
P(X > a) = 10%
0.03 / “
002+
00l -
10%
fo 1 h "% Ha D e 0
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Ta c6 30
a_
P(X > a) = 10% < p(+00) — ¢ 52 )=0,1
a—30 ’
& =0,5-0,1=0,4
99( 872 ) ? ? ?
Tra bang ngugc, ta dugc
—30
382 —1,28= a=30+1,288,2 = 40,05
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Vi du 108

Trong thang giéng nam 2003, ngudi lao dong My
danh trung binh 77 gid ddng nhdp vao Internet trong
gio lam viéc (CNBC, 15/03/2003). Gia st trung binh
t8ng thé 13 77 gid, sb gid ding nhap c6 phan phéi
chudn, va dé l&ch chusn I3 20 gis.

1. X4c subt d& trong thang giéng n3m 2003, mét
ngudi lao dong dugc chon ngiu nhién danh it hon 50
gid dang nhap vao Internet la bao nhiéu.

2. C6 bao nhiéu phan trim ngudi lao déng danh
hon 100 gid trong thing giéng nim 2003 dé ding
nhap vao Internet.
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3. Mbt ngudi dugc phan loai 13 ngudi st dung nhiéu
néu ngudi nay thudc vao nhém 20% st dung nhiéu

nhit. Trong thang giéng n3m 2003, mdt ngudi ding
nhap vao Internet bao nhiéu gid thi dugc xem Ia sir
dung nhiéu.
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chuan

Gid st X ~ B(n,p). Néu n.p >5va n(l—p)>5
thi
X ~ B(n,p) = X ~ N(p, o),
p=np
o=+/np.(1—p)
Khi dé

1. P(X:k)%lf(k_’u).
[ g
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2.
P(a< X < b)

(b—,u—O,S) (a—u—0,5>
Rp|—— |- ———
o o

Khi gdp cac bién cb (a < X < b), (a < X < b) va
(a < X < b) ta dua vé dang (a < X < b)
-(a<X<b)=(a<X<b+1)
-(a<X<b)=(a+1< X <b)
-(a<X<b)=(a+1<X<b+1)
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Vi du 109

M6t khach san nhan dit chd clia 325 khach hang
cho 300 phong trong ngay 30/4. Theo kinh nghiém
tir nhitng n3m trudc, ti 18 khach hang dit chd nhung
khong t6i 13 10 %. Tinh xac subt

1. C6 300 khéach hang téi vao ngay 30/4.

2. Tht ca céc khach hang téi vao ngay 30/4 déu c6
phong.
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Gidi.

Goi X I3 sb khach hang dit phong va dén vao ngay
30/4. X ~ B(325;0,9).
1.
Cach 1. P(X = 300) = C3%.0,9%%5.0,1% ~
Cach 2.
Vinp=2825>5van(l—p)=232,5>5 nénta
xap xi X ~ N(u, ) véi p = 292,5; 0 = 5,4083

1 300 — 292, 5
P(X = 300) ~ f ’
( ) 5, 4083 ( 5, 4083 )

0,1518
FLI)~ Ty ™

~ 5,4083
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2. Xac sult tit ca khach hang dén ngay 30/4 déu
nhan dugc phong.

Cach 1. P(X < 300) =

Céch 2.

P(X < 300) = P(0 < X < 301)

[301-292,5-0,5 0—292,5—0,5
= 5. 4083 14 5, 4083

= (1, 48) + ¢(55,47)
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V. Phan phéi ddu X ~ UG

Bién ngiu nhién X dugc goi 13 c6 phan phhéi déu
trong khoang (a, b), ki hiéu X ~ U(a, b), néu ham
mat d6 xac sut clia X ¢é dang

L khi x € Ja,b]
— b—a’ ’ )
f(x) { 0, khi x¢][ab].

Khi X ~ U(a, b), ta ¢

_E(X):a-;b; Var(X):%
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- Ham phan phéi

F(x)=1{ %2 khi xe&(ab),

Vietnam Airlines cho biét thai gian bay tir Sai Gon
di Ha N&i 1a 2 gig 5 phit. Gid sir thoi gian bay that
sir c6 phan phbi déu trong khoang giita 2 gis dén 2
gid 20 phat.

1. Tinh x4c subt dé chuyén bay khong bi tr& hon 5
phut.

2. Thai gian bay ky vong la bao nhiéu.
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Giai.

Goi X 13 sb pht tinh tir 2 gid 5 phdt t6i 2 gid 20
phit.

Ta ¢ X ~ U(0,15). Ta c6 ham méat dé

1 ,
f(X): 1—5, khi XG[O,].S]7
0, khi x¢][0,15].
5
P(X <5)= ff dx = [Ldx =1
0
1
CE(X) °+—25 7.5
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3. Nhiing chai c6 dung tich sai Iéch khong qua
0, 02 ounces so Vdi sb in trén nhan dugc chép nhan la
dat tiéu chusn. Xac suit dé mot chai khong dat tiéu
chuan 13 bao nhiéu.
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Vi du 111

Nhian trén chai nuéc giit cho biét mdi chai nuéc
chira 12 ounces. Gia s dung tich cdc chai san xuat
dugc phan phdi déu theo ham mat dé xac sult sau:

fg = {8 KILOTB<x<121
1 0, chd khac

N
N
C
>N
>

1. X4c sult dé mét chai nudc chia tir 12 dén
12,05 ounces la bao nhiéu.

2. X4c subt d€ mét chai nudc chia tir 12, 02
ounces tré 1&n 1a bao nhiéu.
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Bién nglu nhién X dugc goi 13 ¢6 phan phbi mii véi
tham s6 A > 0, ki hiéu X ~ E()), néu ham méat do
xac suat cé dang

£ (x) = 0, khi x <0,
Tl Ae ™™, khi x>0.

Khi X ~ E()), ta cé

1 1
-E(X):X, , Var(X):ﬁ
- Ham phan phoi:

0, khi x<0,
F(X)_{l—e"\x, khi x> 0.
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Gi3 s tudi tho (ndm) cta mét mach dién td trong
may tinh la mot BNN cé phan phéi mi véi ki vong
6,25. Thai gian bao hanh clia mach dién tir nay 1a 5
nam.

Hai c6 bao nhiéu phan trim mach dién tir phai
thay thé trong thdi gian b3o hanh.

Giai 1
S
6,25
1
CP(X<5) =1-—e 6,25 _
Viy c6
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4. Bay gid 13 08 : 00 sang (gid cao diém) va ban
méi dimng xép hang chd kiém tra an ninh. D& kip
chuyén bay, ban phai c6 mit tai clra ra may bay trong
vong 30 phat. Néu phai mat 12 phat ké tir thai diém
ban xong kiém tra an ninh cho dén khi ban dén cia
ra may bay clia ban thi xdc suit ban bd 18 chuyén
bay Ia bao nhiéu.
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Vi du 113

Thai gian dé di qua tram kiém tra an ninh tai san
bay c6 thé gy phién nhidu cho khich du lich. Thai
gian chd doi trung binh trong gid cao diém tai San
bay Qudc t& Cincinnati/Northern Kentucky 13 12,1
phiat (The Cincinnati Enquirer, 02/02/2006). Gia st
thdi gian dé qua kiém tra an ninh tuan theo phan
phbi mii.

1. X4c sult mAt it hon 10 phat dé qua kiém tra an
ninh trong thai gian cao diém 13 bao nhiéu.

2. X4c subt mAt nhidu hon 20 phat d€ qua kiém tra
an ninh trong thdi gian cao diém 13 bao nhiéu.

3. X4c suit mit tir 10 dén 29 phit d& qua kiém tra

2 - arra ala
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