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Phan phdi Bernoulli

* B.n.n roirac X duoc g0| la co phan phéi Bernoulli (Bernoulli
distribution) véitham s6 p (0 < p < 1), ki hiéu X ~ Bernoulli(p),
néu X cé tap gia trila {0, 1} vdi xac suat

PX=1)=pvaPX=0)=1-p

* Khi do, X co ki vong va phuong sai

E(X) =pvaVar(X) =p(1—p)

e Vidu:

« Xét thi nghiém tung mét déng xu dong chat, goi X 1a b.n.n “sé lan duoc
ngra”, khi d6 X ~ Bernoulli(0.5)
 Xét thi nghiém T v&i bién cd A cé P(A) = p, khi dé 1, ~ Bernoulli(p)
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Phan phdi nhij thirc

* B.n.n roirac X duoc g0| la co phan phoi nhi thire (binomial
distribution) v&ithamsé n (n > 0),p (0 < p < 1), ki hiéu X ~
B(n,p), néu X cétap gidtrila{0,1,...,n} vdixac suat

(k) = P(X = k) = Ckpk(1 — p)n*
*Patg=1—p,taco
E(X) =npvaVar(X) =np(1—p)

* Néu Xy, X5, ..., X, lacacb.n.n dbc lap, cd cung phan phdi
Bernoulh(p) va X = YL X;thiX ~ B(n p)

* Néu X, XZ,.. X, Iacacbnndoclap, ~BMn,p)vaX =YL
thiX ~ BQQ 1 1nl,p)


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Phan phdi nhij thirc
Vi du

 Xét thi nghiém T v&i bién c6 A cé P(A) = p. Xét thi nghiém R “thuc hién T
lap lai n lan doc 1ap”, goi X 1a b.n.n “s6 lan A xay ra” thi X ~ B(n,p)

e Dé thi gdm 50 ciu trac nghiém, moi cau trac nghiém chon mot trong 4 lya
chon. Chon dap an ngau nhién cho moi cau, goi X 1a b.n.n “s6 ciu dung” thi
X ~ B(50,1/4). Khi do:

Xac suat duoc 5 diém [a: P(X = 25) = C23(1/4)%5(3/4)%°= 8.45 x 107>

Xac suat duwoc diém < 2 la:

10

P(X <10) = Z C'5xo(1/4)x(3/4)50‘x = 0.26
x=0
e Xdac suat duoc diém > 8 IéS:
0
P(X = 40) = Z C3o(1/H)*(3/4)*° ™ =5.2x 107
x=40

Ki vong cta diém dat dwoc la: E (gX) = %E(X) = % X 50 X i = 2.5
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Phan phdi nhij thirc
Vi du

» Trong tong thé N phan tlr c6 K phan tlr c6 tinh chat P, xét thi nghiém
“chon ngau nhién mot mau n phan tr c6 hoan lai tir tong thé”, goi X
la b.n.n “s6 phan tu cé tinh chat P trong mau” thi X ~ B(n, p) voi

K
P=7

* Trong hdp cé 10 bi d6 va 20 bi den. B&c ngau nhién 10 vién c6 hoan

lai. Goi X 1a b.n.n “s6 bi d6 béc dwoc” thi X ~ B(10,1/3). Khi dé:
e Xac suat boc dugc 5 bi dd la:

k..k —k 5 15 25
P(X =k =5)=Cip*(1—p)" "= Cf (5] (5] =0.1365
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Phan phdi siéu boi

* B.n.n roi rac X duoc goi la cd phan phoi siéu boi (hypergeometric
distribution) v&i thamson, N, K (0 < K < N,0 <n < N), ki hiéu
X ~ Hypergeometric(n, N, K), néu X c6 tap gia tri la {max(0,n +
K — N), ...,min(n, K)} v&i xac suat

kC'n—k

fk)y=PX=k) = Ck NK
CN

o K N_K ,
(N—n)

E(X) = npvaVar(X) = npq —
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Phan phdi siéu boi
Vi du

» Trong tong thé N phan tlr c6 K phan tlr c6 tinh chat P, xét thi nghiém
“chon ngau nhién mot mau n phan tlr khdng hoan lai tir tong thé”, goi
X 1a b.n.n “s6 phan tl cd tinh chat P trong mau” thi X ~
Hypergeometric(n, N, K)

* Trong hdp cé 10 bi d6 va 20 bi den. Boc ngau nhién 10 vién khong
hoan lai. Goi X l1a b.n.n “sd bi dé béc dwoc” thi X ~
Hypergeometric(10, 30, 10). Khi do:

e Xac suat boc duogc 5 bi dd la:

b(x = k= 5 = CKCATK _ CRCIT _ CRCh _
CTL ClO C10
N 30 30
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Phan phdi nhi thirc &m va phan phdi hinh hoc

* B.n.n roi rac X duoc goi la cd phan phoi nhj thirc am (negative
binomial distribution) v&ithamsér (r > 0),p (0 < p < 1), ki hiéu
X ~NB(r,p),néu X coétapgiatrila{0,1,2,..} vdixdc suat

flk) = P(X = k) = Cfp_1p" (1 — p)*

* Khi do, X co ki vong va phuong sai
E(X) = ’”“p‘p) va Var(X) = ’”(;p)
 Xét thi nghiém T v&i bién cd A cé P(A) = p. Xét thi nghiém R “thuyc
hién T |ap lai doc |ap cho dén khi cé dung r 1an A xay ra thi dirng”, goi
X lab.n.n “s6 1an A khéng xay ra” thi X ~ NB(r, p)
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Phan phdi nhi thirc &m va phan phdi hinh hoc

* Néu X ~ NB(1,p) thi X dwoc goi la cé phan phoi hinh hoc
(geometric distribution) véi tham s6 p (0 < p < 1). Khi dé X cé tap
giatrila{0,1,2, ...} v&i xac suat

f(k) = P(X = k) = p(1—p)~

* Khi do, X co ki vong va phuong sai
E(X) = 1;7”\/33 Var(X) = 1;—21’
 Xét thi nghiém T vdi bién cd A c6 P(A) = p. Xét thi nghiém R “thuyc
hién T |ap lai doc |ap cho dén khi A4 xay ra thi dirng”, goi X la b.n.n “sd
lan A khong xay ra” thi X ~ NB(1,p)
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Phan phdi nhi thirc &m va phan phdi hinh hoc
Vi du

* Xét thi nghiém ban dan vao bia cho dén khi tring thi dirng. Gia s cac
lan ban ddc 1ap nhau vdi cung xac suat trang 1a 1/20, goi X 1a b.n.n
“sO vién dan trat” thi X ~ NB(1,0.05). Khi dé:

e X4c suat ban trat 5 vién dan la: P(X = 5) = 0.05(1 — 0.05)>= 0.0387
e Xac suat dung < 5 vién dan4lé:
P(X < 4) = Z 0.05(1 — 0.05)* = 0.2262

x=0
¢ Xac suat dung nhiéu hon 100 vién dan la:

99
P(X>99)=1—P(X <99) =1 — 2 0.05(1 — 0.05)* = 0.0059
x=0

e SOviendantrungbinh: E(X+ 1) =EX) +1 = 1;%’25 = 20
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Phan phdi Poisson

* B.n.n roi rac X duoc goi la c6 phan phoi Poisson (Poisson distribution)
vOithams6 A (1 > 0), ki hieu X ~ P(A), néu X co tap gia tri la
{0,1, 2, ... } v&i xac suat
/1k
fl) =P(X =k) =e™" =

* Khi do, X co ki vong va phuong sai
E(X)=AvaVar(X) =

°Né'uX1,X2,.. X,, 1a cac b.n.n doc lap, -~P(/1)vaX iz X; thi
X ~PQii4)


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Phan phdi Poisson

* Cho X ~ B(n,p), khin I&dn, p nho thi phan phoi cta X “xap xi” phan phoi
Poisson v&i tham s6 A = np, tic la
/'[k
_ ~ o=
PX=k)=e o
Vi du: lvgng khach dén mot tiém co ti |é trung binh 13 4.5 khach trong mot
gio. Goi X 1a s6 lugng khach dén trong 1 gio, xac dinh phan phdi cta X
* Gia sl trong moi khoang th&i gian 1 gidy cé t6i da 1 khach dén véi xac suat 1a ti 18
khach dén trong 1 gidy, tirc la 4.5/3600 = 0.00125. Gia s lwong khach dén trong cac
khoang thoi gian la doc lap thi X ~ B(n,p) véin = 3600,p = 0.00125
* X c6 phan phdi Poisson vé&itham s6 A = np = 4.5

 Xac suat tiém vang khach trong mot gio 1a
LA o5 45°
PX=0=k)=e" er_ ' T=O.0111
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Phan phoi déu (lién tuc)

* B.n.n lién tuc X dugc goi la cé phan phdi déu (uniform distribution)
védithamsdé a, b (a < b), kihigu X ~ U(a,b), néu X cd tap gia tri la
la, b] vai ham mat do xac suat

:
1
f(x)=<b—a voia<x<bh
L 0 khac
* Khi do, X co ki vong va phuong sai
a+b (b—a)?

E(X) = Tva Var(X) = —

* Goi X la két qua cla thi nghiém “chon ngau nhién mét diém trong
khoang [a, b]” thi X ~ U(a, b)
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Phan phdi chuan

* B.n.n lién tuc X duoc goi la cd phdn phéi chudn (normal distribution)
véi trung binh p va phuong sai 6%(o > 0), ki hieu X ~ N(u, 0%) néu
X cd ham mat dd xac suat:

_(x—pw)*

(x;u,0%) = e 202 x€R
J o u oV 2T

 Trudng hop Z ~ N(0, 1) thi Z duogc goi la ¢d phdn phéi chuén tac
(standard normal distribution). Khi do g cd ham mat db xac suat:
1 VA
(z) =——e 2,z€R
/ V21
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Phan phdi chuan
Cac tinh chat
e X ~N(u,o?)thiE(X) = uvaVar(X) = ¢*

e 7 ~N(0,1) thi E(Z) = 0va Var(Z) = 1
*NeuX ~N(u,o2)vaY=aX+b(a#0)thiY ~N(au+ b,a’c?)

* NéuX ~ N(u,02) va Z = =% thi Z ~ N(0, 1)

¢ Né’u X1 ~ N(‘Lll, O-]_Z),Xz ~ N(,le,o-zz) Vé X]_JXZ déc Iép th\|
Xy + Xy ~ N(uy + iy, 0f + 03)
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*han phoi chuan
Ham phan phoi tich IGy va ham phan vi

* Ham phan phadi tich ITiy cla b.n.n chuan tac Z ~ N(0, 1)

Z 1 t2

(I)(Z) = FZ(Z) = P(Z < Z) = j Te_Tdt
—00 1T

* Do tinh doi xirng cla f, nén véi moizvamoi 0 < p < 1 ta co:
O(—z)=1-P(2)vad ' (p) =->'(1-p)
e &(0) =0.5d1(0.5)=0.Véimoia=>0tacO P(—a<Z<a) =2%(a)—1

A A

P (z) /\ f(2) p = P(2) /\ >~ (p)
/

T .
- -
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Table of the Standard Normal Distribution

dx)=["__ m exp(—%uz) du

Phan phdi chuan

p X P(x) X D (x) X b (x)
Vl d U 0.00 _ 0.5000 0.60 ., 0.7257 120 . 0.8849
0.0l  0.504 . 0.8869

) 122 0.8888

* Chob.n.nZ ~N(0,1), ta co: 1.23 ggggg
e P(Z <0.6) =®(0.6) =0.7257 125  0.8944
| 126  0.8962

e P(Z<-06)=1-—®(0.6) =0.274 0.67  0.7486 127 0.8980
| 068 07517 128  0.8997

« P(0.6<Z<1.2) 0.5359 0.69  0.7549 129 09015
. 0.5398 070 0.7580 130 0.9032
=P(Z <12 < 0.6) 0.11  0.5438 071  0.7611 131 0.9049

_ — _ . 0.12  0.5478 072 0.7642 132 0.9066

= ®(1.2) — ¢(0.6) = 0.8849 — 0.7257 0.13 05517 073 0.7673 133 0.9082

e Xacdinhzdé P(Z < z) = 0.56 0.14  0.5557 0.74  0.7704 134 0.9099
' = —~ 015  0.5596 075 07734 135 09115

7 = CD‘1(0.56) = 0.15 0.16  0.5636 0.76  0.7764 1.36  0.9131
C B 017 05675 077  0.7794 137 0.9147

e« Xacdinhzdé P(Z < z) = 0.44 018  0.5714 0.78  0.7823 138 09162
_ 1 B 1 0.19 05753 079  0.7852 139 09177
z=—®"(1-044) = -d~*(0.56) 020 0.5793 080  0.7881 140 09192

— —015 021  0.5832 0.81  0.7910 141 0.9207

: 022 0.5871 0.82  0.7939 142 09222

023  0.5910 0.83  0.7967 143 0.9236

024  0.5948 084  0.7995 144 09251

025 0.5987 0.85..0.8023 145  0.9265
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Phan phdi chuan
Chuan tac hoa

* Ta d3 biét néu X ~ N(u, 0%) thi bang cich dit Z = %ta chuan tac
hoa duoc X thanh Z

Z ~N(0,1)
e Khi d6 v&i moi so t}f}u’c a ta co:
— a— a— a—
P(XSa):P( . “)=P(Zs “)=c1>( “)
o o o o
* Twong tw voi moi a < b ta co:

P(aSXSb)=c1><b_”)—cb(a_”)
0] 0)

e Llrvuy,viXlab.n.nliéentucnén P(X =a) =0,P(X <a) =P(X <a)
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Phan phdi chuan
Vi du

e Xét thi nghiém bat ca trong ho, goi X 1a chiéu dai ca bat duwoc. Gia sir X cd

phan phdi chuan vé’)i(trung)lé)‘lqg u = 16¢cm va dé léch chuan o = 4cm.
Chuan tic hda Z = Tﬂ ==

 Xac suat bat duwoc cd nho hon 10cm

10 — 16
P(X<8)=P (z <— ) = ®(—1.5) =1 — ®(1.5) = 0.0668

 Xac sult bat dwoc cd I1én hon 24cm
24 — 16
P(X>24)=1—P(X < 24) = 1—P(Z£ y >= 1— ®(2) = 0.0228

* 10% cd nhd nhat trong ho ¢ chiéu dai < a la bao nhiéu?

a— 16
P(XSa)=P<ZS 1 >=0.1

a— 16
4

—

= d~1(0.1) = —®~1(0.9) = —1.2816 = a = 10.87cm
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Phan phdi mi

* B.n.n lién tuc X duoc goi la co phan phéi mii (exponential distribution) voi
tham s6 A (4 > 0), ki hiéu X ~ Exponential(4) néu X c6 ham mat dé xac

suat:
le ™ x>0
X Aignz T
fxi2) { 0 x <0

e Khi do, X co6 ki vong va phuong sai
L3 _ 1
E(X) = S va Var(X) = =

* X c6 ham phén phoi tich Ty

F(X):P(XSX):fxf(u;/l)du:{1_08—/136 iig
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Phan phdi mi

« DAt N(t) I3 s6 lvong xay ra mot su kién quan tdm nao do trong
khoang thoi gian tir thoi diém 0 dén thoi diém t (t = 0). Ta ndi
{N(t),t = 0} la qua trinh Poisson (Poisson process) vd&i ti |é A trén
mot don vi thoi gian néu nd thda man 2 tinh chat:

* SO lwvong sy kién xay ra trong moi khoang thoi gian d6 dai At c6 phan phoi
Poisson v&i ki vong AAt
* SO lwgng su kién xay ra trong cac khoang thoi gian roi nhau la déc 1ap nhau

* Néu {N(t),t = 0} Ia qua trinh Poisson vdi ti |é A thi khoang thoi gian
gitra cac |an xay ra su kién cé phan phodi mi véi tham so A
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Phan phdi mi
Vi du

e Gia st lwong khach dén mot tiém la quad trinh Poisson vaitilé A = 4.5
khach trong mot gio

* Pat X la lwvgng khach dén trong mét gio thi X ~ P(4.5)
* Xac suat cé nhiéu hon 2 khach trong mot gio la:
P(X>2)=1- P(X<2)—1—P(X—O) P(X=1)—-P(X =2)
B N 45 _45451 _4545
=1—-—e" T—e T —e o1 = 0.9271
* Lwong khach trung binh trong mot gio la: E(X) = 4.5 khach/gio
» Dat Y la thoi gian cho (gitta hai l[an khach dén) thi Y ~ Exponential(4.5)
* Xac suat cho khdng qud 15 phut (1/4 gio) |a:
P(Y €£0.25) =1 — e *5%025 = 09,6753

e Thoigian cho trung binh la: E(Y) = — = 0.2222 gio = 13 phat
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