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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

© 2.4.1 Phan phéi déu i rac
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Dinh nghia phan phéi déu rdi rac

Dinh nghia 11

Bién ngiu nhién r5i rac X dugc goi la ¢6 phan phdi déu véi tham sé n néu mdi gia tri trong n gia tri c6 thé
c6 clia né, 1,2, ..., Tn, c6 Xac sudt bang nhau,
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Vi du a

Vi du 29

Chit s6 dau tién clia sb sé-ri clia mot san pham 1a mot trong céc chit s6 tit 0 dén 9. Liy ngiu nhién mot san
pham tir 16 hang chita nhidu san pham va goi X la chit s6 dau tién ciia sb sé-ri clia san pham dugc lay ra.
Khi d6, X c6 phan phéi déu véi tham sé n = 10.

@ Ham xac sudt cia X 1a

0, néu trai lai.

0,1, 2=0,1,...,9,
px(z) =

@ Bang phan phéi xac suét clia X 1a

X 0] 1] 2] 3] 4]5]6]7]8]29
PX=z)|01|01]01]01]01]01]|01]01]01]0,1

Do thi phan phdi xac suét ciia X dugce cho trong Hinh 9.
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Vi du a

px ()
0.2 —
0.1 ¢ ° ° ° ° ° ) ) ) )
} } } } } } } } }
0 1 2 3 4 5 6 7 8 9 z

Hinh 9: Ham xéc sult cha bién ng3u nhién cé phan phdi déu trong Vi du 29

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUGNG 2 — MUC 2.4



Ky vong va phuong sai el

S&Ml
Dinh Iy 5
Gia st X 13 mot bién ngdu nhién c6 phan phdi déu rdi rac nhan cac gia tri nguyén lién tiép
a,a+1,a+2,...,b, (a <b). Khi d6, ky vong va phuong sai cia X 1a
— 2 —
E(X) = “;b va V(X)= % (29)

Vi du 30

Heé théng lién lac bing giong néi ctia mot doanh nghiép cé 48 dudng truyén. Quan sat hé théng tai mot thai
diém cu thé va goi X la “s6 duong truyen dang duge sit dung tai thoi diém quan sat”. Gia st X 1a mot bién
ngdu nhién c¢6 phan phéi déu, tim E(X) va V(X).

v
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Ky vong va phuong sai el

sam

Gidi. X nhan cac gia tri tir 0 dén 48. Khi dé, theo (29),

(48—0+1)>—1
12

4840

B(X) = =]

24; V(X)= = 200.
Suy ra ox = /V(X) = 14,1421. Ta thiy s6 dudng truyén trung binh dugc st dung 13 24 nhung d6 phan tén,

dugc do bing ox, 13 16n. Vi vay, tai nhidu thai diém, s& c6 nhidu hon hodc it hon 24 dudng truyén dugc st dung.
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

© 2.2.2 Phan phéi Bernoulli
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Dinh nghia phan phdi Bernoulli 3|

sam

Dinh nghia 12

Bién ngiu nhién rdi rac X dugdc goi 1a c6 phan phdi Bernoulli v6i tham s6 p, ky hiéu 1a X ~ B(p), néu X chi
nhan hai gia tri 0 v& 1 vA ham xac suit cia X 13

1—p, =0,
px () :{ (30)
p, T = 17

véi p € (0;1).

v

# Xét mot phép thir Bernoulli véi xdc subt xult hién su kién A trong phép thi ndy I3 p(4) = p € (0;1). Goi X 13
sb 1an xuit hién A trong phép thir Bernoulli ndy, thi X 13 bién ng3u nhién rdi rac cé phan phdi Bernoulli tham sb

p.
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Ky vong va phudng sai

Dinh Iy 6
Néu X 13 bién ngiu nhién c6 phan phdi Bernoulli tham s6 p thi

E(X)=p va V(X)=p(l-p). (31)
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

© 2.2.3 Phan phéi nhj thirc
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Dinh nghia phan phdi nhi thic cl

sam

Dinh nghia 13

Bién ngau nhién r8i rac X dugc goi la c6 phan phdi nhi thitc v6i tham s6 n va p, ky higu 1a X ~ B(n;p), néu
X nhan hitu han gi4 tri 0,1,...,n v6i ham x4c suat

pX(I) :Csz(l_p)n_wa 3720717“’7”7 (32)

véi p € (0;1).
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Dinh nghia phan phéi nhi thic 1

#
@ Phan phéi nhi thiic xut phét tir tén thuyc t& clia khai trién nhj thic (p + ¢)™ c6 n + 1 sb hang:

(p+q)" =Cop’q" + Cop'q" ' + -+ Cp" g’

@ Néup+g=1,ticlag=1—p th 37, ChpFq"~" =1, day Ia diéu kién can thiét cia phan phéi nhi thic.

@ Trong n phép thi Bernoulli, néu X 13 bién ng3u nhién dém sb 13n xuft hién su kién A véi
P(A) = p € (0;1) khéng d8i, thi X ~ B(n;p).
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Dinh nghia phan phdi nhi thic

Sé‘Ml
px(z)
0.2 +
o
[ ]
o o
0.1+
o ]
] o
o ]
‘.—o—’—‘—v—v—v—v—v—v—v—‘—‘—.—O—r’ t t t t L > T

2 4 6 8 10 12 14 16 18 20

Hinh 10: Phan phéi nhj thirc véi n = 20 va p = 0,5
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Dinh nghia phan phdi nhi thic
px ()
0.3 1

0.2 +

0.1+

°
°
°
>
°
°
°
2 4 6 8 10 12 14 16 18 20

Hinh 11: Phan phdi nhi thitfc véi n =20 va p =0, 1
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Vi du l

sam

Vi du 31

Mot 16 hang c6 s6 lugng 16n san pham véi ty 1é san pham A trong d6 1a 50%. Tit 16 hang, chon ngiu nhién
20 sin pham dé kiém tra. Goi X la s6 sdn pham A c6 trong 20 san pham duge lay ra.

(a) X c6 phan phdi gi?

(b) Tinh xac suét c6 ding 5 sén pham A trong 20 san pham dugc lay ra.

Gidi. C6 thé xem viéc kim tra chit lugng mai san pham I3 thuc hién mét phép thir Bernoulli véi xac subt xubt
hién A trong mdi phép thir I3 0,5 khéng déi. Kiém tra 20 sdn pham |a thuc hién 20 phép thit Bernoulli.

(a) X 13 bién ngBu nhién dém sb 13n xult hién A trong 20 phép thir Bernoulli, nén X ~ B(n;p) véi n = 20 va
p=0,5 (Hinh 10).

(b) Ap dung céng thiic Bernoulli,

P(X =5) = Chy x (0,5)° x (1 —0,5)" ~0,0148.
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Ky vong va phuong sai

l

sam
Dinh Iy 7
Néu X 13 bién ngau nhién c6 phan phdi nhi thic véi tham s6 n va p thi
(a) Ky vong va phuong sai ctia X 1a
E(X)=np va V(X)=np(l-—p). (33)
(b) mod(X) la gia tri cia X thoa man
(n+1)p—1<mod(X) < (n+1)p. (34)1
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Ky vong va phuang sai tq

Vi du 32

@ Bién ngiu nhién X trong Vi du 5 1a bién ngdu nhién c6 phan phéi nhi thic v6i tham sb n = 4 va
p=20,1.

@ Ap dung (33),
B(X)=np=4x0,1=0,4 va V(X)=np(l—p)=4x0,1x0,9=0,36.

@ Nhiing két qua nay triing véi nhitng két qua thu duge tit viéc tinh toan tryc tiép trong Vi du 18(a) va
23(a).

Vi du 33

@ Trong Vi du 31, X 1a bién ngdu nhién c¢6 phan phdi nhi thitc v6i n = 20 va p = 0, 5.
@ Vi(n+1)p—1=29,5va (n+1)p=10,5 nén mod(X) = 10.

@ S6 sin phdm A c6 nhiéu kha nang nhét 1a 10 trong s6 20 san pham duge 14y ra.
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

@ 2.4.4 Phan phéi Poisson
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Dinh nghia phan phéi Poisson 1

sam

Dinh nghia 14

Bién ngiu nhién r6i rac X duge goi 14 ¢6 phan phdi Poisson v6i tham sé A > 0, ky higu 1a X ~ P(\), néu
ham xac suit ciia X c6 dang
e—)\ )\z

px(z) = o ,x=0,1,2,... (35)

véie=2,71828...
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Dinh nghia phan phéi Poisson 3|

sam

s

@ Téng cac xac subt trong (35) bing mét vi

& day ta st dung khai trién Taylor clia ham e* = > ATl

@ Trong thuc t& véi mét sb gia thiét thich hop thi cac bién ngdu nhién I3 cic qua trinh d&m sau: sb cudc goi
dén mét tc“;ng dai; sb khach hang dé&n mot diém phuc vu; sb xe cd qua mdt ng3 tu; sb tai nan (xe cb); sb
cic sy cb x3y ra 8 mét dia diém . .. trong mét khodng thdi gian xac dinh ndo dé s& ¢6 phan phdi Poisson véi
tham s& ), trong dé A |3 gi tri trung binh din ra trong khodng thdi gian nay.
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Dinh nghia phan phoi Poisson el
0.20
- e -P(5)
[ ] [ ]
0.15| N .
[ ]
/é\ [ ]
<~ 0.10f .
g
0.05 - |
b4 I T ? ® o o o
0-00, 2 4 6 8 10 12 14
x

Hinh 12: Phan phbi Poisson véi A = 5

SAMI.HUST - 2023 22 /104

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 2 — MUC 2.4



Dinh nghia phan phéi Poisson 1

SAM‘MI
0.40
[ ) - e -P(1)
0.30 |- i
& 0.20 .
Qt? ’ [ ]
0.10 |- i
I ) AP
0-00, 2 4 6 8 10 12 14
x

Hinh 13: Phan phbi Poisson véi A = 1
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Vi du 1

sam

Vi du 34

O mot téng dai buu dien, cac cude dien thoai goi dén xuat hién ngdu nhién, doc lap véi nhau véi téc do
trung binh 2 cudc goi trong mot phut. Tim xéac sudt dé

(a) Cé6 dung 6 cudc dién thoai trong vong 2,5 phit.

(b) Khong c6 cudc dién thoai ndo trong khoang thai gian 30 giay.

(c) C6 it nhat 1 cudc dién thoai trong khodng thai gian 10 giay.
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Vi du a

Giai.

(a) Goi X 13 “s6 cudc dién thoai xult hién trong vong 2,5 phat”. Khi d6, X ~ P()\) véi A = 5. Phan phéi x4c
suat cia X xac dinh bdi (35) cho trong Hinh 12 va

6
6!

P(X =6) = e—s‘z ~ 0, 1462.

(b) Goi Y I3 “s5 cubc dién thoai xuAt hién trong vong 30 gidy”. Khi d6, Y ~ P(\) véi A = 1. Phan phbi xac
suit clia Y xac dinh béi (35) cho trong Hinh 13 va

(c) Goi Z la "sb cubc dién thoai xult hién trong vong 10 gidy”. Khi d6, Z ~ P()\) véi A = 1/3 va

P(Z>1)=1-P(Z=0)=1-—e "*~0,2835.
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Ky vong va phudng sai

Dinh Iy 8
Néu X 13 bién ngau nhién c6 phan phdi Poisson tham s6 A thi

E(X)=X va V(X)=A (36)
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Xap xi phan phéi nhi thic bang phan phdi Poisson 1

sam

# Cho X 13 bién ngiu nhién c6é phan phdi nhj thitc véi tham sé n va p. Neun — oo, p = 0vanp — X (A I3
mdt hing sb) thi

B(n;p) = P(N).

# Trong thuc t& néu n di 16n va p di nhd théa man np < 7 thi ta c6 thé x3p xi phan phdi nhi thic B(n;p)
bing phan phbi Poisson P()\) véi A = np va

- . (37)
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Xap xi phan phéi nhi thic bang phan phdi Poisson |

Sam
Vi du 35
Gia st mot cong ty bao hiém nhan tho béo hiém cho cudc séng ctia 5000 ngudi dan ong & do tudi 42. Nghien

citu ciia cac chuyeén gia tinh toan cho thiy xac sudt dé mot ngudi dan ong 42 tudi sé chét trong mot nam (xac
dinh) 1a 0,001. Hay tim xé&c suat ma cong ty sé phai trd bao hiém cho 4 ngusi trong mot nam (xac dinh).

Giai.
@ Goi X 13 sb ngudi chét trong mét n3m (xac dinh), X ~ B(n;p) véi n = 5000 va p = 0,001. Khi dé, 4p
dung cong thitc Bernoulli,

|
P(X =4) = Pso00(4) = C3000(0,001)*(1-0,001)>°°~* = 4?2386, (0,001)*(0,999)*%® = 0, 17552002723.

@ Vin =5000 dd I6n va X = np = (5000)(0,001) = 5 < 7 nén xac sult trén c6 thé dugc xap xi bing céng
thic (37) va

54 _ 625)(0,006738
P(X:4)zﬁe 5:%

=0,175.
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XA&p xi phan phbi nhj thi'c bing phan phbi Poisson el

0.20
- e - B(5000; 0,001)
[ ] -m- P(5)
0.15 | . :
'

= n
~ 0.10 N
&

0.05 + i

0 00I I I T ’ " g 2 o nnwmna

70 2 4 6 8 10 12 14 16 18 20

Hinh 14: X4p xi phan phéi nhi thitc B(5000;0,001) bing phan phbi Poisson P(5)
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

© 2.4.5 Phan phéi déu lién tuc
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Dinh nghia phan phdi déu lién tuc el

Dinh nghia 15

Bién ngau nhién lién tuc X dugc goi 1 ¢6 phan phéi déu trén [a;b] (a < b), ky hieu 1a X ~ U([a;b]), néu X

c6 ham mat do xéac sudt 1a
1

fx(@) =db—a z € [a; b],
0, x ¢ [a; b].

(38)

Nhan xét 1

Tu Dinh nghia 15 va tinh chat cia ham mat do xac suét suy ra néu X ~ U([a;b]) va néu a, B € [a, b], thi

P(a<X<,B):ﬁb:Z. (39)

v
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Dinh nghia phan phdi déu lién tuc

Ix(z)

0 a b x

Hinh 15: Ham mt d6 xac sult ciia bién ng3u nhién c6 phan phéi déu trén doan [a; b]
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Vi du 1

sam

Vi du 36

Tai mot tram xe buyt, chuyén xe dau tien khéi hanh ldc 7 gio sang va ctt sau 15 phit lai c6 mot xe xuit bén.
Gi4 sit mot hanh khach dén tram ngiu nhién trong khodng thai gian tit 7 git dén 7 gio 30. Tim xac sudt dé
hanh khach nay chs

(a) It hon 5 phut.

(b) It nhat 12 phat.
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Vi du (3 |

SAMI

Gidi. Quy 7 gid vé& 0 va 7 gid 30 v& 30 (phat). Goi X 13 thsi diém khach dén tram tir 7 gis dén 7 gid 30,

X ~U[0;30].

(a) Hanh khéch chd it hon 5 phit néu dén tram giita 7 gid 10 va 7 gid 15 holc giita 7 gid 25 va 7 gid 30. Do dé
xac subt cAn tim 1a:

P(10 < X <15)+ P(25 < X < 30) = 1350__100 3300__205 - %

(b) Hanh khéch chd it nhit 12 phit néu dén tram giita 7 gid va 7 gid 03 hoic giifta 7 gid 15 va 7 gid 18. Xac
sult can tim 13;

PO<X<3)+P(15< X <18) = % + 1380__105 =0,2.
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Ky vong va phuong sai

Dinh Iy 9
Cho X la bién ngiu nhién c6 phan phdi déu trén [a;b]. Khi do,

(a) Ham phan phéi x4c suét clia X 1a

0, z < a,
Fx(z) = i:z7 a<xz<b,
1, x > b.
(b) Ky vong E(X) = 2 ;r b
_ N2 —
(c) Phuong sai V(X) = (b 1;) va do lech chuan ox = (b 12a)

l

sam

(40)
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b. Ky vong va phuong sai

[ S

0 a T

Hinh 16: Ham phan phbi xac sult chia bién ngiu nhién c6 phan phdi déu trén doan [a; b]
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Ky vong va phuong sai

Vi du 37

Bién ngdu nhién X trong Vi du 15 c6 phan phdi déu trén doan [0;20], do dé

_ 2
Bx) =2 +220 =10 (mA) va V(X)= % = 33,3333 (mA2).

Két qua nay trung véi két qua tinh truc tiép trong Vi du 18(c) va 23(b).

l

sam
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

@ 2.4.6 Phan phéi mii
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Dinh nghia phan phbi mii

Dinh nghia 16

Bién ngau nhién X dugc goi 1a c6 phan phdi mi vdi tham s6 A > 0, ky hiéu 1a X ~ Exp()), néu ham mat do
xac suat clia né c6 dang

Ae ™ >0
=S ’ = 41
fx(@) { 0, wx<0. (41)
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Dinh nghia phan phbi mii cl

sam

3.0 N
2.0 N
&
&
1.0+ N
0.0 |- N
! ! ! ! ! ! !

Hinh 17: Him mat d6 cla bién ngiu nhién tuan cé phan phbi mii véi tham sb khic nhau
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Ky vong va phuang sai ul

sam

Dinh ly 10

Cho X la bién ngau nhién c6 phan phéi mil véi tham s6 A > 0. Khi dé,
1—e @ x>0
a) Fx(z)= ’ =7
(@) Fx(@) {0, z < 0.
(b) E(X)=1/A
(c) V(X)=1/)2

v

# Tu Dinh Iy 10(a) suy ra P(X >2)=1—-P(X <z)=1- P(X <z)=1— Fx(z). Do d6, néu X ~ Exp()\)
thi

P(X>z)=e ™, z>0. (42)
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Vi du 1

sam

Vi du 38

Bién ngdu nhién T c6 phan phéi mil véi tham s6 A > 0 c6 ham phan phdi xac suat 1a

1—e %3 t>0
Fr(t) = ' =
r(¢) {0, t<0.

(a) Tim ham mat do xac suét ctia T.
(b) Tinh P(2 < T < 4).
(c) Tinh ky vong, phuong sai, do léch chuan ciia T
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Vi du
Giai.
(a) Tacd

1
dFr(t —e3 >0,
fr(y = 220 _ 1 3 -
0, t <O0.

Theo Dinh nghia 16, T' ~ Exp(\) véi A = 1/3.
(b) Sir dung tinh chit ctia ham phan phéi,

P2 <T<4)=Fp(4) —Fp(2) =e 2* —e** x0,250.

(c) St dung Dinh ly 10(b),(c) ta nhin dugc

Bl 1
1/3

E(T) = =3, VT)=——==9 vd or=+9=
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Vi du el

Vi du 39

Gia sit tudi tho (n#m) ciia mot mach dién ti trong méy tinh 14 mot bién ngdu nhién c6 phan phdi mi véi ky
vong 13 6,25 nam. Thoi gian bdo hanh ctia mach dién t nay 1& 5 nam. Hoéi c6 bao nhiéu phan tram mach
dién ti ban ra phai thay thé trong thdi gian bdo hanh.

e s\ a R 5 Ao P Cas . 1 1
Gidi. Goi X la tudi tho cla mach dién ti trong mdy tinh, khi d6 X ~ Exp(\) véi A = m = 6.5 =0,16. Do
dé,

P(X<5)=1—e*=1-—e"%~0,5506.
Vay c6 khodng 55,06% mach dién tir ban ra phai thay thé trong thdi gian bao hanh.
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Tinh cht khéng nhé 3|

sam

Vi du 40
Mot dong cd c6 thoi gian lam viéc (gio) lien tuc cho dén khi c¢6 héng héc dau tien dude gia thiét 1a bién ngau
nhién c6 phan phéi mii véi tham s6 A = 0, 001.

(a) Tinh x4c suit dé dong co nay lam viec lien tuc khong héng héc duge it nhat 900 gis.

(b) Dugc biét dong co nay da lam viec lien tuc khong héng héc duge it nhat 300 gis, xac suat dé dong co
con lam viéc lien tuc khong héng héc duge it nhat 1200 gis 1a bao nhieu?

V.

Gidi. Goi X la thoi gian lam viéc cla déng co, X ~ Exp(A) véi A = 0,001.
(a) St dung (42), P(X > 900) = ¢~ %001x900 — =09 ~ (0, 4066.
(b) Ap dung céng thiic xac subt diéu kién va (42),

P((X >1200)|(X > 300)) = PX > 1200) _ 0,001 (1200-300) 0, 4066.

P(X >300)
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Tinh cht khéng nhé el

sam

# Vi dy 40 minh hoa "“tinh chit khéng nhd” (Lack of Memory Property) ctia mét bién ngu nhién c6 phan phbi
mi.

Tinh chit 6
Vé6i mot bién ngdu nhién X c¢6 phdi mii tham s6 A > 0,

P(X >s+tX >t)=P(X > s). (43)
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

@ 2.2.7 Phan phéi chuan
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Dinh nghia phan phéi chuin 3|

sam

Dinh nghia 17
Bién ngiu nhién lien tuc X dugce goi 1a c6 phan phdi chuan véi tham sb u va o2, ky hicu 1a X ~ N (u; 02),
néu ham mat do xac suat cia X c6 dang

(x —p)?

LI P> (44)

oV 2w

Ix(z) =

& day, tham s6 u 1a s6 thyc tiy ¥ con o > 0.

v

#D5 thi clia ham mat do xac suit fx(z) clia bién ngdu nhien cé phan phédi chuan, duge goi la dudng cong
chudn, c6 dang hinh chuéng (Hinh 18).
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Dinh nghia phan phébi chuin

‘r;------l

Hinh 18: Dudng cong chusn
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Dinh nghia phan phébi chuin 1

a)
@ Phan phbi chuin dugc Gauss tim ra nim 1809 nén né con dugc goi 13 phan phéi Gauss.

@ Trong thuc t&, v6i mot sb didu kién thich hop, nhiéu bién ngiu nhién cé phan phéi chuin hodc tiém can
chuan. Ching han, trong lugng, chiéu cao cla mét nhém ngudi nao dé; diém thi cla thi sinh; ning suit ciy

trdng .. ..

50 /104
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Ky vong va phudng sai

Dinh Iy 11
Néu X la bién ngau nhién c¢6 phan phdi chudn véi cac tham sb p va o2, thi

EX)=p, V(X)=0> va ox=o. (45)
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Ky vong va phuang sai ul

# Hinh 19 mb ta hai dudng cong chuan c6 ciing d6 l&ch chuin nhung ky vong khac nhau. Hai dudng cong gibng
hét nhau vé& hinh dang nhung dugc tip trung tai cic vi tri khdc nhau doc theo truc hoanh.

Hinh 19: Dudng cong chun véi B < [ VA 01 = 09
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Ky vong va phuang sai ul

sam

# Hinh 20 md ta hai dudng cong chuén c6 cling ky vong nhung dé léch chuin khac nhau.

H1 = K2

Hinh 20: Dudng cong chusn vdi W1 = o Va 01 < 09
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Ky vong va phuang sai ul

sam

# Hinh 21 mé t3 hai dudng cong chuin c6 ky vong va db lech chuin khéc nhau.

H2 1

Hinh 21: Dudng cong chusn vdi w1 < fo va o1 < 09

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUGNG 2 — MUC 2.4 SAMIL.HUST - 2023 54 /104



Ky vong va phuang sai ul

sam

Dinh Iy 12

Néu X la bién ngau nhién c¢6 phan phdi chudn véi tham s6 p va o2 thi Y = aX + 8 1a bién ngau nhién c6
phan phdi chudn N (ap + 8; a’c?), véi a va § 1a cac sb thuc tuy y.

# Dinh 1y 12 phét bidu ring bat ki phép bién déi tuyén tinh nio ctia mat bién ngiu nhién c6 phan phdi
chudn sé tao ra mot bién ngiu nhién c¢6 phan phdi chuan khac.
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Phan phbi chuin tic ol

SAMI
# Chuin héa mét bién ngAu hién phan phéi chuin
@ Gid st X ~ N(u;0?). Dst
X —p
7 = 46
- (46)

thi theo Dinh Iy 12, Z 13 bién ng3u nhién c6 phan phéi chuan véi E(Z) = 0 va V(Z) = 1. Bién ng3u nhién
Z nay dugc goi 13 bién ngiu nhién cé phan phi chuin tic.

@ Phép bién déi (46) ducc goi I3 phép chuin tc héa mét bién nglu nhién X ~ N (u;02).

Dinh nghia 18
Bién ngiu nhién Z c6é phan phdi chuan N(0;1) dugc goi la bién ngdu nhién c6 phan phdi chuan tic. J
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Phan phdi chuin tic el

S&‘MI
Dinh nghia 19
Ham mat do xac suét clia bién ngdu nhién Z c6 phan phéi chudn tic N(0;1) la
1 —22/2
z) = e , Vz e R. 47
¢(2) = (47)

a)

@ Ham ¢(z) trong (47) 12 ham Gauss véi céc gid tri dugc tinh s8n trong Bang gia tri ham Gauss.
@ D3 thi ham ¢(z) cho trong Hinh 22.
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Phan phdi chuin tic

-1 0 1

Hinh 22: Ham mat do xéc sult clia bién nglu nhién c6 phan phéi chuan tic A(0; 1)
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Phan phdi chuin tic

Dinh nghia 20

Ham phan phdi x4c suit cfia bién ngdu nhién Z c6 phan phdi chudn tic 1a

O(z) =P(Z<2)= \/% / e *?dqu vz e R.

(48)

®(z)

Hinh 23: &(2) = P(Z < z)
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Phan phbi chuin tic 3|

S&MI
#n
@ Gia tri cha ®(2) dugc tinh s8n trong bang gid tri ham &(z) véi 2 > 0.
@ D&i véi cac gid tri 4m clia z ta sk dung tinh chit (49) clia ham ®(z).
Dinh ly 13
B(—z) =1—d(2). (49)

z z

Hinh 24: Tinh chit dbi xing cla ham mét do xac sult cla bién ngiu nhién phan phdi chuan tic
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Phan phdi chuin tic el

S&‘MI
Vi du 41
Stt dung bang phan vi chudn, ta nhan duge
® (2,0) = 0,97725;

@ &(2,02) = 0,97831;
@ (—2,0)=1—5(2,0)=1—0,97725 = 0, 02275.

()

()t 12 PR _ _ 1 2 w22
Trich bang phan vi chudn ®(z) = P(Z < z) = ezl e du

L=z o [ v [ 2 [ 3 [ 4 [ 5 [ 6 [ 7 [ 8 [ 9 ]
[1,0 | 84134 | 84375 | 84614 | 84850 | 85083 | 85314 | 85543 | 85769 | 85993 | 86214 |
720 | o7725 | 97778 | 907831 | 07882 | 97932 | 97982 | 98030 | 08077 | 98124 | 98169 |
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Phan phdi chuin tic el

sam

Dinh ly 14

Néu X 13 bién ngdu nhién c6 phan phdi chudan N (pu;0?) vi Z = (X — p)/o thi Z c6 phan phdi chuan tic
N(0;1) va

FX(x)ch(x;“), (50)

trong d6, Fix(.) 1a ham phan phdi xac suat ctia bién ngdu nhien X va ®(.) 12 ham phan phdi xac suat clia
bién ngau nhién Z.
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Pla < X < f8) v6i X ~ N (p;0?) el
#

@ Cho X ~ N (u;0%) vaa,B €R.

@ St dung tinh chit clia ham phan phéi xac subt va (50) ta nhin ducc

Pla < X <) = Fx(g) - Fx(a) = o2 1) —p(2 1),

g g

Dinh Iy 15

Néu X la bién ngau nhién c¢6 phan phdi chudn véi cac tham sé p va o2 thi

P(a<X<ﬂ)=q>(5;“)—q>(o‘;“), o, B ER, (51)

trong d6, ®(.) 1a ham phan phdi chuan tic duge dinh nghia trong (48).
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Pla < X < f8) v6i X ~ N (p;0?)

Hé qua 4
Néu X ~ N (u;0?) thi
(a) P(X <fB) = @(@).

(b) P(X>a):1—<1>(o‘;“).

(c) P(IX —pl<e)=2®(c/o) — 1.
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Pla< X < B) véi X ~ N (u;0?) l

SAMI
Vi dy 42
Gia sit phép do cudng do dong dién trén mot sgi day dong la bién ngdu nhién c6 phan phdi chudn véi gia tri

trung binh 14 10 miliampe va phuong sai 1a 4 (miliampe)?. Tinh xac suat dé nhan duge két qui clia phép do
nay vugt qua 13 miliampe.

Gidi. Goi X 13 phép do cudng do dong dién, X ~ N(u;0) véi = 10 va o = 2. S& dung Hé qua 4(b),

P(X >13)=1— @(13 o 10) =1—®(1,5) =1—0,93319 = 0, 06681.

(3)

(3)rrich 12 Anui chid _ _ 1 2 w22
Trich bang phan vi chudn ®(z) = P(Z < z) = Vs ) e du

(=2 [ o [ 1t [ 2 [ 3 [ 4 [ 5 [ 6 [ 7 [ 8 [ 9 ]
[15 [ 93310 | 03448 | 03574 | 03609 | 03822 | 03043 | 04062 | 04170 | 04205 | 04408 |
[[1.6 | 94520 | 04630 | 04738 | 04845 | 04050 | 05053 | 05154 | 05254 | 05352 | 05449 |
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Pla< X < B) véi X ~ N (u;0?) 1

Vi du 43

Lai suat (%) dau tu vao mot du an trong nam 2022 dugc gid thiét 1a bién ngdu nhién cé phan phdi chudn.
Theo danh gia ctia tiy ban dau tu thi véi xac suat 0,15866 cho 1ai suit 16n hon 20% va véi xac suat 0,02275
cho 14i suét 16n hon 25%. Vay kha nang dau tu ma khong bi 16 1a bao nhigu?

Giai.
@ Goi X 13 I5i subt (%) clia du 4n trong n3m 2022, X ~ N (u; 0?).
@ Theo dau bai va Hé qua 4(b),

P(X >20)=1- @(2{%“) —0,15866 va P(X >25)=1— @(2‘%“) — 0,02275.

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 2 — MUC 2.4

SAMI.HUST - 2023 66 /104



Pla < X < f8) v6i X ~ N (p;0?)

@ Hay
250_ “) —0,97725.

@(ZO;M):O,84134 va <I>(

200_“ =1va 250_“ =2.Suyrapu=15 0=>5.

@ Tu bang phén vi chusn,

@ Vay kha ning dau tu khéng bi 18 13
0—15
P(X>0)=1-9( 5 ) = ®(3) = 0,99865.

l

sam

(4)
(€O P A i ki _ _ 1 2 w22
Trich bang phan vj chudn ®(z) = P(Z < z) = Ve ) e du
[« o [ 1 [ 2 [ 3 [ 4 [ 5 [ 6 [ 7 [ 8 [ 9 |
1,0 84134 84375 84614 84850 85083 85314 85543 85769 85993 86214
2,0 97725 97778 97831 97882 97932 97982 98030 98077 98124 98169
3,0 0,99865 3,1 99903 3,2 99931 3,3 99952 3,4 99966
SAMI.HUST - 2023

MI2020-CHUONG 2 — MUC 2.4

Vién Toan ting dung va Tin hoc (HUST)

67 /104



Pla< X < B) véi X ~ N (u;0?) l

sam

Nhan xét 2
Tit He qui 4(c) suy ra mot s6 két qua hitu ich lién quan dén bién ngu nhién X c¢6 phan phdi chudn N (u; o)
duge tém tat dudi day.

Plp—0o< X < p+o)=0,68268,

P(u—20 < X < pu+20) = 0,9545,

P(p—30 <X < pu+30)=0,9973.
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X4p xi phan phdi nhij thitc b&i phan phdi chuan el

sam

Dinh ly 16 (Dinh ly Moivre—Laplace)

Gia st X 1a bién ngau nhién c6 phan phdi nhi thitc véi tham s6 n va p. Néu np > 5 van(l —p) > 5 thi X c6
phan phdi xap xi phan phdi chudn véi tham s6 u = np va o = np(1 — p).

“

@ Phan phéi chuin véi ky vong p = np va phuong sai o? = = np(1 — p) khéng ch| xap xi kha tdt cho phan phéi
nhi thiic khi n kh3 16n va xéc sut p khong qua gan 0 hodc 1 ma cdn cung cAp mét x4p xi kha tbt cho phan
ph0| nhj thidc ngay ca khi n nhd va p gan 1/2.

@ Cho bién nglu nhién X ~ ~ B(n;p). D& minh hoa viéc x4p xi phan phdi chusn cho phan phéi nhi thic, ta vé
phan phdi nhi thic vdl n =15, p=0,4 va vé dudng cong chuin ¢6 cung ky vong u=np=15x0,4=06
va cling phuong sai 02 = np(1 —p) =15 x 0,4 x 0,6 = 3,6 véi X (Hinh 25).
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XA&p xi phan phdi nhi thitc b&i phan phdi chuin

0 2 4 6 8 10 12 14 T

Hinh 25: X4p xi phan phdi chuin cho phan phéi nhj thic B(15;0,4)
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X4p xi phan phdi nhij thitc b&i phan phdi chuan el

Dinh Iy 17 (X4p xi phan phdi nhi thicc bing phan phbi chuén)

Cho X & bién ngdu nhién c6 phan phdi nhi thitc v6i tham s6 n va p. Phan phdi xac suat ctia X duge xap xi
bdi phan phéi chudn véi p = np va o = np(1 — p) va

P(X:k):P(kngk)z@(kJroj’_’“‘)—@(k_of_“), (52)
P(k1§X§k2)z¢(l"2+%5_“)—<I>(k1_(37’5_”). (53)
s

@ Vi ta xip xi mét phan phdi rdi rac bing mét phan phdi lién tuc, nén cAn mét sy hiéu chinh dé gidm sai sb.
@ Viéc thém +0,5 va —0,5 chinh I3 yéu td hiéu chinh va goi 13 hiéu chinh lién tuc.
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X4p xi phan phdi nhij thitc b&i phan phdi chuan

Vi du 44

sam

Stt dung phan phédi chudn x&p xi xéac suat P(8 < X < 10) cho bién ngdu nhién X ~ B(n;p) véi n = 25 va

p = 0,5. So sdnh v6i cong thic tinh chinh xéc.

Gidi.
@ Vi X ~ B(n;p) véin=25va p=0,5nén
P(8 < X < 10) = (C55 + C55 + Cs5) x (0,5)*° =~ 0,190535.

@ St dung cdng thic xip xi (53) véi p=np = 12,5 vd o = /np(1 — p) = 2,5 ta nhan dugc

10+0,5—12,5 8—0,5—12,5
<X<1 ch(%)— (7)
P(8 < X < 10) o 5
= ®(—0.8) — B(—2) = B(2) — ®(0,8) = 0,97725 — 0,78814 = 0, 18911.

@ Gia tri xAp xi 0,18911 va gia tri chinh x4c 0,190535 13 kha gn nhau.
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e. Xap xi phan phdi nhi thitc béi phan phbi chuan 3|

SAMI

Vi du 45

Kiém tra chét lugng 1000 san pham trong mot 16 hang cé ty 1é chinh pham 13 0,95. Tim xac suit dé trong
1000 san pham dé6 c6 tit 940 dén 960 chinh pham.

Giai.

@ Goi X 13 bién ngiu nhién chi s& chinh phdm trong 1000 sin pham dugc kiém tra, X ~ B(n;p) véi

n = 1000 va p = 0, 95.
@ Vinp =950 va n(1 — p) = 50 kha I6n, nén ta c6 thé xAp xi phan phdi nhi thitc B(n;p) bdi phan phbi

chudn N (u;02) véi p = np = 950, 0% = np(1 — p) = 47,5 va

960 + 0,5 — 950 940 — 0,5 — 950
P(940 < X <960) ~ & ! - !
(940 < X < 960) ( NZY ) ( VAT,5 )
= ®(1,52) — B(—1,52) = 2d(1,52) — 1 =2 x 0,93574 — 1 = 0, 87148.
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

@ 2.2.8 Phan phéi Khi-binh phuang
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Dinh nghia phan phdi Khi-binh phuong ol

sam

Dinh nghia 21

Bién ngau nhién lien tuc X dudc goi 1a c6 phan phdi Khi-binh phuong véi v bac tu do, ky hieu 1a X ~ x2(1/),
néu ham mat do xac suit ctia n6 c6 dang:

1 (v/2)—1 _—x/2
= e , x>0,
(@) = { FTCTD ", (54)

& day, I'(.) 14 ham Gamma dugc dinh nghia béi I' : (0;00) — R,

“+oo
D(z)= [ t* ‘e 'dt. (55)
/

v

#5 D thi clia phan phi Khi-binh phuong bi 1&ch sang phai. Tuy nhién, khi s& bac tu do v ting 1&n, phan phdi nay
trd nén di xting hon. Khi v — oo, dang giéi han clia phan phéi Khi-binh phuong I3 phan phbi chuan (Hinh 26).

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 2 — MUC 2.4 SAMI.HUST - 2023 75/ 104



Dinh nghia phan phdi Khi-binh phuong

0 T

inh 26: Him mat d6 xac subt cla phan phdi Khi-binh phuong véi sb bac tu do khac nhau
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Ky vong, phuong sai

Dinh Iy 18
Néu X 13 bién ngiu nhién c6 phan phdi Khi-binh phuong véi v bac ty do, thi

EX)=v va V(X)=2u
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Gia tri t&i han phan phbi Khi-binh phudng 3|

sam

Gié tri t&i han x2.,

@ Ky hidu x2., chi gia tri cla bién ngu nhién X ~ x?(v) sao cho xac subt X vuot qué gis tri ndy 13 .
Nghia I3,

P(X > xtw) = / fx(x)dr = a Véi fx(z) xac dinh béi (54).

2
Xa,v

@ Xéc subt nay 13 mién béng md trong Hinh 27.
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Gia tri t&i han phan phbi Khi-binh phudng

xX*(v)

Hinh 27: P(X > x2,,) =«
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Gia tri t&i han phan phbi Khi-binh phudng ul
#
@ Gid tr xi;y dugc tinh sSn trong Bang gia tri t&i han phan phbi Khi-binh phuong.
@ Ching han, gia tri véi 9 bac tu do c6 xdc sut & bén phai bing 0,025 13 X3 g25.0 = 19,023, tifc 13
P(X > Xb.02500) = P(X > 19,023) = 0, 025.

@ Nguoc lai, ta ¢ x§.075.0 = 2,700 (Hinh 28).
()

®)Trich Bang gi4 tri t&i han phan phdi Khi-binh phuong

«
WJ 0,995 ‘ 0, 990 ‘ 0,975 ‘ 0,95 ‘ 0,050 ‘ 0,025 ‘ 0,010 ‘ 0,005 ‘

9 1,735 2,088 2,700 3,325 16,919 19,023 21,666 23,590
10 2,156 2,558 3,247 3,940 18,307 20,483 23,209 25,188
11 2,603 3,053 3,816 4,575 19,675 21,920 24,725 26,758
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Gia tri t&i han phan phbi Khi-binh phudng

0,025 0,025

o 2 _
X0,075:0 = 2,7 X0,025;9 = 19,023 Y

Hinh 28: x2 o550 = 19,023 v3 X2 g75.9 = 2,700
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

© 2.4.9 Phan phéi Student
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Dinh nghia phan phéi Student ty

sam

Dinh nghia 22

Bién ngau nhién lién tuc T dudc goi 14 ¢6 phan phbi Student (hay phan phéi t) véi v bac tu do, ky higu la
T ~ t(v), néu ham mat do xac suat ciia T c¢6 dang

) () )

6 day, I'(z) 1a ham Gamma dinh nghia béi (55).

, —oo<t< +oo, (56)
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Dinh nghia phan phéi Student

— =1

0

Hinh 29: Him mat d6 xéc subt cla phan phdi Student véi sb bac tu do khic nhau
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|

Dinh nghia phan phéi Student

#
@ Phan phéi Student 6 cling dang va tinh d&i xiing nhu phan phéi chuin nhung né phan anh tinh bién d8i

clia phan phbi sau sic hon.
@ Khi sb bac ty do v ting I1&n thi phan phéi Student tién nhanh v& phan phéi chuin. Trong thuc hanh, khi
v > 30 ta c6 thé dung phan phdi chuan thay thé cho phan phdi Student.

Dinh Iy 19
Cho Z 1a bién ngdu nhién c6 phan phdi chuan tic va V 1 bién ngdu nhién c6 phan phdi Khi-binh phuong

v6i v bac tu do. Néu Z va V 13 hai bién ngiu nhién doc l1ap thi thdng ke
(57)

¢6 phan phdi Student vé6i v bac tu do.
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Ky vong, phuong sai

Dinh Iy 20

Néu X la bién ngdu nhién phan phéi Student véi v bac tu do, thi

E(X)=0 w V(X)=_——3 v

v > 2.
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Gia tri tdi han phan phbi Student 3|

S&MI
Gié tri téi han ta;
@ Ky hiéu tu., chi gia tri clia bién ng3u nhién T ~ t(v) sao cho xac sult T vuot qué gi tri ndy 13 . Nghia I3,
P(T > ta;u) = Q.
@ Gid tri to., duoc tinh sin trong Bang gia tri t6i han phan phdi Student.
@ Chiéng han, gia tri véi 10 bac tu do c6 xéac subt & bén phai bing 0,05 13 to,05.10 = 1,812, tidc 13

P(T > t0,05;10) = P(T > 1,812) = 0,05.

@ Vi tinh dél XL’fng nén t0,95;10 = —10,05;10 = —17812.
(6)

©)Trich Bang gi4 tri t6i han phan phdi Student

A « 0,10 0,05 0,025 0,01 0, 005 0, 0025 0,001 0, 0005
Béac tu do

\ 9 [ 1,383 | 1,833 | 2,262 | 2,821 | 3250 | 3600 | 4,207 | 4781 |
\ 10 [ 1372 | 1,812 | 2228 | 2,764 | 3,69 | 3581 | 4,144 | 4587 |
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Gia tri t&i han phan phbi Student

0 tocw t

Hinh 30: P(T > t,,,) =«
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

@ 2.4.10 Phan phéi Fisher
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Dinh nghia phan phéi Fisher ol

sam

Dinh nghia 23

Bién ngdu nhién lién tuc X dugdc goi 1a c6 phan phéi Fisher (hay phan phdi F) véi v1 va va bac tu do, ky
higu 1a X ~ F(v1;v2), néu haim mat do x4c suat clia n6 c6 dang

T{(va+v2)/2](v1 /v2)"1/? Ut x>0,
fx(z) =

L'(v1/2)T(v2/2) (14vy@/vg)(¥1+r2)/27

(58)
0, z <0,

6 day I'(.) 1a ham Gamma dugc dinh nghia béi (55).

v

# Ham mat d6 xac subt (58) khdng chi phu thudc vao hai tham sb vy va 1o ma con phu thudc vao thir tu xubt
hién cla chang. Hinh 31 biéu thi mdt so phan phdi Fisher co ban.
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Dinh nghia phan phéi Fisher

frlz) g — Wlizs—30)
— (11 = 6;12 = 10)

Hinh 31: Mét sb phan phbi Fisher co ban
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Dinh nghia phan phéi Fisher cl

sam

Dinh ly 21

Cho U va V 1a hai bién ngau nhién doc 1ap c¢6 phan phéi Khi-binh phuong véi v1 va ve bac tu do tuong ting.
Khi d6, bién ngiu nhién

F— U/l/1

=T (59)

c6 phan phdi Fisher v6i v; va v2 bac tu do.

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUGNG 2 — MUC 2.4 SAMIL.HUST - 2023 92 /104



Ky vong, phuong sai

Sé‘MI
Dinh ly 22
Néu X la bién ngdu nhién c6 phan phéi Fisher véi v1 va v2 bac tur do, thi
Rz R _ 21/%(1/1 A = 2)
E(X) = o v >2 va V(X)= (vs — 223 —4)’ vy > 4. (60)
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Gia tri t&i han phan phbi Fisher 1

SAMI
Ky hiéu Fo;u,;0, la gid tri t6i han phéan phdi Fisher tng véi bac tu do 11 va v2 ma & d6 ta tim dudc dién tich cla
mién phing ducc gii han bdi dudng cong fx (z), truc hoanh va bén phai clia Fa.y,.., bing a. Ta minh hoa diéu
nay bing hinh béng md trong Hinh 32.

felx)

fa;vuw

Hinh 32: Gia trj t6i han fo.., .0,
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Gia tri tdi han phan phbi Fisher 3|

sam

#
@ Gis tri Foupyoy V6 a = 0,05 v3 o = 0,01 va véi cac t8 hop khac nhau chia bac ty do v1 va v dugc tinh
sin trong Bang gia tri t6i han phan phoi Fisher.
@ Ching han, gia tri & bac tu do v1 = 6 v3 1, = 10 cho dién tich 0,05 & b&n phai I3 Fo,05;6510 = 3, 22.
@ Dinh ly dudi day gidp ta tim dugc Fo,95,0,;05 Va F0,9950 ;05 -
(M

(DTrich Bang gié tri t&i han phan phdi Fisher véi a = 0,05

Al el el e ]

v2

\ 9 [ 512 | 426 | 3,86 | 3,63 | 3.48 | 337 | 329 | 323 | 3.18 |
10 | 496 | 410 | 3,71 | 3,48 | 3,33 | 3.22 | 314 | 3,07 | 3,02 |
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Gia tri t&i han phan phbi Fisher 1

%MI
Dinh Iy 23
Ta c6
1
Fiawiw, = I . (61)
QU231
Vi du 46
1 1
Fo,95:6;10 = ——— = =0, 2463.
Fo05;106 4,06
®)
®)Trich Bang gi4 tri t&i han phan phdi Fisher véi a = 0,05
vy Vi 10|12|15|20|24|30|40|60|120|oo|
5 [ 474 | 468 | 462 | 456 | 453 | 450 | 4,46 | 4,43 | 440 | 436 |
6 | 4,06 | 4,00 | 3,94 | 3,87 | 3,84 | 3,81 | 3,77 | 3,74 | 3,70 | 3,67 |
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2.4. MOT SO PHAN PHOI XAC SUAT THONG DUNG ¢l

sam

@® Bai tap Muc 2.4
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Bai tap s‘li‘.,.

Bai 18
Cho X 1a bién ngdu nhién c6 phan phéi nhi thitc X ~ B(n;p). Khing dinh nao sau day 1la DUNG?
A. E(X)=mnp(1l—p).
B. V(X) =np.
C. mod(X) =[np+1—p].
D

. o(X) = /np(I = p).

Bai 19

T¥ lé san pham 151 trong mot day chuyén san xuat 14 0,03. Chon ra 500 sin pham do day chuyén nay sin xut
dé kiém tra va ky hieu X 1a s6 san pham dat yéu cau trong 500 san pham d6. Khing dinh nao sau day SAI?

A. X ~ B(500;0,03).
B. X ~ B(500;0,97).
C. E(X) = 485.

D. V(X) = 14, 55.

v
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Bai tap :1!

Bai 20

TY lé ngudi c6 nhém méau O tai mot dia phuong 13 0,3. Hdi phai chon it nhat bao nhidu ngusi dé véi xac
suat khong nhé hon 0,95 c6 thé tin riing cé it nhat mot ngudi c6 nhéom mau O?

Bai 21
Gia st s6 khach hang dén mua hang tai mot siéu thi la bién ngiu nhién c6 phan phdi Poisson. Biét ring
trung binh méi gid c6 300 khach hang dén mua hang tai siéu thi nay.

(a) Tinh x4c suit dé c6 ding 2 khach hang dén mua hang tai siéu thi d6 trong mot phiit.

(b) Tinh xac suét dé cé ding 5 khach hang dén mua hang tai siéu thi d6 trong ba phit.

(c) Tinh x4c sudt dé trong 3 phit lien tiép m&i phit c6 it nhat mot khach hang dén mua hang tai sigu thi.
v
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Bai tap :1!

Bai 22

Gi4 stt s6 cude goi bao hanh mot loai sdn phdm gia dung dén trung tam bao hanh la bién ngiu nhién c6
phan phéi Poisson. Kinh nghiém thiy ring trung binh c mdi gid lai c6 20 cudc goi dén trung tam bao hanh.
Trong mot ngay lam viéc, néu nhu trong 5 phiit dau tien khi trung tam bt dau nhan cudc goi khong c6
cudc goi nao dén thi xac sudt dé cé cude goi trong 5 phiit tiép theo 14 bao nhieu?

Bai 23

Mot thiét bi dieén tit bao gdm 3000 béng ban dan hoat dong doc 1ap v6i nhau. Nha sdn xuit tuyén b ring
kha nang dé méi béng bi héng la 0,0003. Thiét bi dien ti sé chi hoat dong khi khong c6 béng nao bi héng.
Tinh x4c sudt dé thiét bi dién ti d6 ngiing hoat dong.

v
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Bai 24

Mot thiét bi dién tit bao gdm 10000 béng ban dan hoat dong doc lap v6i nhau, trong d6 c6 1000 béng loai I,
3000 bong loai II v& 6000 bong loai III. Xac xuat dé béng loai I, loai IT va loai III bi héng lan lugt 1a 0,0005;
0,0003 v& 0,0001. Thiét bi dién ti& sé ngiing hoat dong néu c6 it nhat mot béng bi héng. Tinh xac suat dé
thiét bi dien t ngitng hoat dong.

Bai 25

Cho bién ngau nhién X c6 phan phéi déu trén [0; 1]. Tinh xéc suit dé trong 10 lan quan sat thiy c6 8 1an X
nhan gia tri trong khoang (0, 2; 0, 8).

v
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Bai tap ey

sam

Bai 26

Tuyén xe bus Ha Noi — Hung Yén khdi hanh tit bén xe Giap Bat lic 6h sang va ci 30 phit lai c6 mot chuyén
xuat bén. Mot khach hang dén bén xe trong khodng thdi gian tit 7 git dén 8 gis. Tinh xac suit dé ngusi dé
phai chd trén 15 phat.

V.

Bai 27
Ky higu X (kg) la trong lugng ctia mot bao bot mi duge déng géi tit mot day chuyén tu dong. Gid st X 1a
bién ngiu nhién c¢6 phan phdi chudn, X ~ N (15;0,2%).
(a) Tinh ty lé cac bao bot mi c6 trong lugng sai lech so véi trong lugng tieu chuan 15 kg khong qua 400 g.
(b) Chon ngau nhién moét bao bot tit day chuyén san xuit d6. Tinh xac suét dé bao duge chon cé trong
lugng trén 15,4 kg.
(c) Khi chon ra 100 bao thi sb bao ¢6 kha nang nhit c6 trong lugng sai léch so véi trong luong tieu chudn
15 kg khong qué 400 g 1a bao nhiéu?

v
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Bai 28

Tinh x4c suit dé trong 1000 san pham c6 khong qua 16 sin pham bi 18i, biét tj lé san pham 15i trong day
chuyén san xuat do6 1 0,03.

Bai 29

Trong lugng tinh ctia mot loai sita hop 1a 1 kg véi sai s6 cho phép 1a 0,05 kg. Néu hop sita c6 trong lugng
duéi 0,95 kg thi dugc coi 1a khong dat tieu chudn. Trong mot day chuyén sin xuét, ngudi ta wéc lugng ring
ty e hop sita khong dat yeu cau vé trong lugng 13 0,03. Kiém tra ngdu nhién trong lugng ctia 1000 hop sita.
Tinh xéac sudt dé c6 trén 950 hop dat tieu chuan vé trong lugng.

v

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 2 — MUC 2.4 SAMI.HUST - 2023 103 /104



Bai tap o1

sam

Bai 30

Biét riing tudi tho X (gid) clia mot loai dén compact 1a bién ngau nhién c6 phan phdi mi v6i tham sb
A = 0,0005.

(a) Tudi tho trung binh ciia loai béng den trén la bao nhieu?
(b) Tinh xac suit dé béng dén cé thé chiéu sang dugc it nhat 1000 gis.

(c) Néu biét béng dén da chiéu sang duge 500 gid thi xac suat dé béng dén chiéu sang them 500 gis nita 1a
bao nhiéu?

v
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