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Céc dinh ly cla xac suat

> Xac sult 13 sé dugc gan cho m8n bién cb dé bidu dién
kha niang xult hién cda sy kién.

» Quy luat xac suat |3 quy ludt gan mét s& P(A) cho
bién cb A.

» P(A) duoc goi 1a x4c subt clia A va phai thda man céc
dinh ly sau:

1. P[A]>0

2. P[S)=1

3. Let B € F such that AN B =0, then

P[AU B| = P[A] + P[B]

3% Let Ay, Ay, ... € F such that A; N A; = () for all i # 7,

then . .
U 4| =D PlA]
k=1 k=1

Dinh Iy 3* I3 t8ng quat héa cia Dinh lujt 3.

P
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Cac hé qua cla xac suat

o

Néu A;, Ay, ..., A, 13 loai trir nhau, thi

U 4e| = PlAil
k=1 k=1

P

. P[AUB]| = P[A] + P[B] — P[AN B

6. Néu A C B thi P[A] < P|B].
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suat ba n dé\\ u | Céccﬁhtgdinrﬁéi o

ban clia xac suat

> s . , 7 ) , , A ~ N. Linh-Trung
S& dung cac dinh ly, cdc phép todn/tinh chat tap hop

tao ra mét tip cic quy ludt tinh todn tat cd cic xac
suat.

Tuy nhién, chiing ta cidc phai xdc dinh xac suat ban
dau doi véi mot s6 tap bieén co co bdn va cic xdc suat
con lai dugc tinh tir xac suat ban dau nay.

X&c suat ban dau phai théa man cic dinh ly clia xac
suat.



XéC suat ban déu ” Céccﬁh?inrﬁéi o

ban clia xac suat

Doi v6i khong gian mau rdi rac: . LT
> :{al,ag,...,an}

Chi dinh (gan) xac suit ban dau: P[{a;}] dbi véi
k=1,...,n (chi gn xac subt dbi véi cac bién cb co s8)

v

v

Néu {ak} c6 kha ning xuit hién nhu nhau, thi xac
suit ban dau s& la:

Pai}] = Pl{ag}] = ... = P{an}] = 1/n

Néu {as} c6 kha ning xult hién nhu nhau va A € F,
thi P[A] = (sb két qua trong A)/n

v
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Xac suat ban dau lll
Bai tap

>

v

v

v

S3 = {HHH,HHT HTH, THH, TTH, THT HTT,TTT}
Gid thiét cic két qua c6 kha ning xubt hién nhu nhau.
Xléc sult ban diu: x4c sult xult hién mét trong s cac
két qua trong khdng gian miu S3 bang 1/8.

Tinh cac xac sut khac:

P[2 m3t ngira xult hién trong 3 lan tung]
— P[{HHT,HTH,THH}]
= P[{HHT}| 4+ P[{HTH}] + P[{THH}] = 3/8
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Xac suat ban dau IV Chuang 2:

E{IC khéi nliém ;:d

D&i véi khéng gian mau lién tuc: N Lth
> .7-"7kh6ng phai 13 tap tht ca cic tap con ,cﬂa S do cac

diém don I§ trong S kljéng phai 13 cac bién ¢b co sd

(khdng thé gan xac suat cho ching)
» Nhiém vu ddu tién: xac dinh quy ludt (ludt xac subt) dé

chi dinh cac sb dbi véi cac khodng (cac viing).
» Néu S = R thi x4c dinh quy luat d&i véi cac khoang

trong R.



Xac suat ban dau V Chuong 2:

Céc khai niém co
ban cha xac suit
Bai tap
» Sr={z:0<zx <1}
» Gia thiét tit ca cac két qua c6 kha ning xult hién nhu
nhau.

N. Linh-Trung

> Gén xéc sult ban dau dbi véi mbi khoang [a, b]:
Plla,b)]]=(b—a), for0<a<b<1

» Cau hdi: Kiém chiing ring P [[a,b]] thda man cac dinh
ly xac suat.



Xac SUét ban dé\\\u VI E:E?:?Eiui
Két qua N. Linh-Trung
» Plla,b]]=(b—a)>0dob>a>0
» S=[0,1]=P[S]=0b—a)=(1-0)=1
» Gidsitb>c>ath
Pla,c]U[c,b]] = Pl[a,b]] = (b—a)
Plla,d] = (c—a); Pllc,b]] = (b—c)
= Pla, ] U[e,b]] = P[la, c]] + P {[c, b]]
thda min cic dinh Iy cha xac subt.
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7 A 7 A A Chuong 2:
Xac suat c6 diéu kién | Cic kbl miém co
ban clia xac suat
» L3 xac subt x3y ra bién cb A khi bién cb B d3 xult hién N. Linh-Trung
» X4c suat c6 diéu kién P[A|B], dugc goi la xac suat
xuat hién A véi diéu kién B, dugc tinh béi:

P[AN B]
P[B]

P[A|B] = . Vvéi P[B] >0

» Viéc biét B ngu y ring két
qua thubc B

» A xut hién trong khong
gian mau bj gidm cla B
(ving AN B)

» P[A|B] dugc coi don gian
la viéc chuan héa bién co
giao véi B.

FIGURE 2.9
If 8 is known to have occurred, then A can occur enly
if A M & occurs.
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X4c subt c6 didu kién I
» P[AN B] = P[A|B]P|B] = P|B|A]P|A].
» Cau hdi: P[A|B] =? néu

>

v vy

A=DB
ANB=1
ACB
BcCA
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Xdac suat c6 diéu klén [ Céccsh?nrﬁéﬂ co

ban clia xac suat

Két quﬁ: N. Linh-Trung

» Néu A = B thi P[AN B] = P[B] = P[A|B] =
» Néu AN B =0 thi P[ANB] =0= P[A|B] =
» Néu A C B thi P[AN B] < P[B] = P[A|B] < 1
» Néu B C A thi P[AN B] = P[B] = P[A|B] =
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Xac suat cb diéu kién IV
Bai tap:

>

Thuc nghiém: Binh c6 chita 2 qua béng den danh sb 1
va 2 va 2 qua béng tring dénh s6 3 va 4. Chon mét
béng va ghi lai s6 va mau sic clia béng dugc chon.
Khong gian miu: S = {(1,b), (2,b), (3,w), (4,w)}
Bién c¢b quan tam:

A={(1,0),(2,b)}; béng den dugc chon

B = {(2,b), (4,w)}; béng danh sb chn dugc chon

C = {(3,w), (4, w)}; sb béng 16n hon 2

Cau hoi: Tinh P[A|B], P[A|C].

Gii thiét cic két qua c6 kha ning xdy ra nhu nhau.
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Xéc subt cé diéu kién V
Két qua:
_ P[AnB] _PH{(2,b)}] 025
PlA|B] = P[Bl  P[B] 05
_P[AnB] P[0 0 _
PlAjc] = P[Bl  P[B] 05 =0
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Xdac suat c6 diéu klén VI Céccﬁhﬁnrﬁéi w
ban clia xac suat

Bai tap: N. Linh-Trung
» Thuc nghiém: Hé truyén tin nhi phan phat bit 0 va bit 1
(i = 0,1). Goi A; la bién cb noi phat phét bit i, va B; Ia
bién cb noi nhan quyét dinh 13 bit j, trong dé j = 0, 1.
Biét ring kha ning phat bit 0 va bit 1 13 nhu nhau. Xac
suit quyét dinh sai la e. Tinh cic x4c subt P[A; N B;].
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Xéac suat cé diéu kién VII

Két qua:

P[AiﬂBj] :P[BjﬂAi] = P[B ’A] [
P[B()’Al] = P[Blle] =€

= P[Ao N BQ] [Al N Bl] %

P[Al N B()] [A(] N Bl] %(1 - 6)

]
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Dinh ly tc“;ng xac sult

» Phan chia S thanh cidc mang {B,..., B,} sao cho
ByU---UB, =S va B;NB; =0 déi véi tit ca i # j.
» DoA=ANB=(ANBy)U---U(ANB,) va cac
(AN By) khéng chdng Ién nhau.
= P[A]=P[ANB;]+---+ P[AN B,)]

Dinh ly tong xac suat sé la:

P[A] = P[A|B}P[By]
k=1

FIGURE 2.12
A partition of $ into n disjoint sets.
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Quy tic Bayes

>

Cho Bl, ..

., B,, 13 cac mang (cac bién cb) hgp thanh

khéng gian mau S. Gia thiét bién cb A da xult hién.
Quy tic Bayes:

PIB;|4] =

P[A|B,]P[B;] P[A|B,]P[B;]

PlA]

~ i, PIAIBLP[BY]

P[Bj]: xac suat tién nghiém - priori: xac sudt clia cac

biét cb trudc khi thuc nghiém dién ra.

P[B;|A]: xac suit hau nghiém - posteriori: x4c sut
clia cac bién ¢6 sau thi thuc nghiém dién ra va ching ta

thu dugc A.

Céch d& ghi nhé quy tic Bayes: du doan 16i vio dua

trén 16i ra.

PlIn|Out] =

P[Out|In]P]In]

P[Out]
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Vs A A A A Chuong 2:
Tinh doc |ap cha bién co Cic kbl miém co
ban clia xac suat
4 A 4 R N LA % ~ . N. Linh-Trung
» Néu biét dugc su xuat hién cta bién c6 B khéng anh
hudng gi dén bién co A, thi bién c6 A dugc coi la dbc

|&p v&i bién co B:

| P[An B] = P[A]P|B]]

» Ava B la doc 1ap thi P[A|B] = P[A] va
P[B|A] = P|B].

» Néu it nhit P[A] =0, P[B]=0,va ANB =0, thi A
va B 13 doc lap

» Cac bién c6 Ay, Ao, ..., A, 13 doc 14p néu

P[AlﬂAgﬂﬂAn]:P[Al]P[AQ]P[An]
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Thuc nghiém: Nhat x va y trong
khoang [0, 1]

Cac bién cb: A = {z > 0.5},
B={y>05}, C={z>y}

Cau héi: Tinh P[A|B] va P[A|C]. A
va B cé doc lap khéng? A va C ¢6
déc 1ap khéng?

Chuong 2:

Céc khai niém co
ban clia xac suat

£ =

0 1

b | =

(a) Events A and B are independent.

¥

@

0 1

1
2
(b) Events A and C are not independent.

FIGURE 2.13
Examples of independent and
nonindependent events,

21/
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Két qUé Eéccﬁh?nf,iéﬂ e
P[A] = P[B] = P[C] = 1/2 N. Linh-Trung
Cach 1:

> PlA|B] = Zafl = 10 = 1 = P[A4], vivéy Ava B 1
déc lap.

> PlA[C] = P = Y5 =3 # PlA]vivay Ava C 1
khong doc lap.

Cach 2:

» P[ANB] =0.25 P[A]P[B] = 0.5 x 0.5 = 0.25, do d6
P[AN B] = P[A]P[B], vi vy A va B Ia déc lap.
P[A NC] = 2 # P[A]P[C]} vi vay A va C |3 khéng

déc lap.



N\t 3 N~ A L] . ~ Chuon :
Bai tap: HEé truyén tin nhi phan | Céc ks migm e
ban clia xac suat
ALY > A A . . N N. Linh-Trung
» MO0 hinh cta hé truyén tin nhi phan nhu sau:

Input Output

May plhét c6 phat bit 0 hodc 1 qua kénh. B6 thu quyét
dinh 16i vao la bit nao.

> Bién cb: Bién cb A; (ng vdi “I6i vao 13 i va bién cb B,
&ng véi “bo thu quyét dinh 1a 5", véi 4,5 =0, 1.

» Ciu héi: P[AZ N B]]7

» Gia thiét P[A;] = p va vé db thi cay
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Bai tap: Hé truyén tin nhi phan |l
» Két qua:

Input into binary channel

Output from binary channel

(I=p)l—¢ (1—pe pe p(l —¢)
FIGURE 2.11
Probabilities of input-output pairs in a binary transmission system.
P[Ag N Bo] = P[Bo|Ao] P[Ag] = (1 —€)(1 —p)
P[AQﬂBl] P[Bl‘Ao]P[Ao] = 6(1 —p)
P[Al N Bo] P[B ‘Al]P[ 1] =€p
P[Al N Bl] P[Bl‘Al]P[ 1] =(1-— 6)])

Chuong 2:
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Bai tap: Hé truyén tin nhi phan Il|

«0O>» «Fr « >

«E)>

nae




Bai tap

» Cau hdi: Cho p = 0.5 va € = 0.3, L8i vao n3o (0 hay 1)
c6 kha ning xult hién nhiéu hon khi b6 thu quyét dinh
3 17

» Bién cb: By "bd thu quyét dinh 13 bit 1. Chiing ta can
tllnhP[Ao‘Bl] and P[A1|Bl]

Chuong 2:
Céc khai niém co
ban clia xac suat

N. Linh-Trung
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Bai tap

>

Cau héi: Cho p = 0.5 va e = 0.3, Lbi vao nao (0 hay 1)
cé kha nang xuht hién nhiéu hon khi bo thu quyét dinh
la 1?

Bién cb: By "bb thu quyét dinh 13 bit 1. Chiing ta can
tllnhP[Ao‘Bl] and P[A1|Bl]

Theo dinh Iy xac sult téng cong:

P[B1] = P[B1|Ao|P[A¢| + P[B1|A1|P[A1] =
0.5e+0.5(1—¢€)=0.5

Theo quy luat Bayes:

P[BﬂA()]P[A()] _ € x 0.5 .

PlAolB1] = PB] 05 03
P[A,|B;] = P[Bljlj[lé]llfml] = (- 8?; 0-5 =1-e=0.7

» Do, P[Al‘Bl] > P[Ao‘Bl]
» Nén, kha ning 16i vao I3 1 cao hon.

Chuong 2:
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Chuong 2:

Chudi cac thuc nghlém d6C |ép Céc khai niém co

>

ban clia xac suat

M6t thuc nghiém ngiu nhién gém tudn tu cic thuc . Linh-Trung

nghiém con E1, Es, ..., E,.

» Gia thiét ring cic thuc nghiém con nay déc lap.

> Goi A1, Ao, ..., A, 12 cac bién cO lGng véi
BBy, ... E,
» Do cic thuc nghiém con la doc |ap nén

P[AlﬂAgﬁﬂAn]:P[Al]P[AQ]P[An]

Phép thir Bernoulli: thyc hién thuc nghiém va ghi lai
su kién A x3y ra hay khéng. Két qua I3 "thanh cong
-success" néu A xult hién va "khéng thanh cong -
failure" néu A khéng xubt hién.
Cé 2 vAn dé can quan tam:
1. D&m sb k 1an thanh cong trong n 13n 13p lai phép thir
Bernoulli mét cach doéc lap. )
2. L?p lai phép thi Bgrnoulli mot cach doc 1ap cho dén
lan thanh cong dau tién.



Luit xac suat nhi thdc - Binomial probability law = caciag mem o

ban clia xac suat

[N A A A A N A N. Linh-Trung
» Thuc nghiém tuan tu: Dém s6 k lan thanh cong trong

n 13n 13p lai ddc 13p cha phép thir Bernoulli.

» Goi p 13 xac subt thanh cong chia mdt phép thir
Bernoulli.

» Xac sult dé k 13n thanh céng theo dinh luit xac sult
nhi thd'c nhu sau:

[Yéu cau doc: Vi du 2.37, 2.40]
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Chuong 2:

Luat x4c subt hinh hoc - Geometric probability Cac khd: mém <o

ban clia xac suat

|aW N. Linh-Trung

» Thuc nghiém tuln tu: L3p lai mét cach déc lap phép
thd Bernoulli cho dén lan thanh céng dau tién.

» Goi p 13 xac subt thanh cong chia mdt phép thir
Bernoulli.

» Xéc subt I3n thanh cong dau tién & Ian thr thd mth
theo luit xac suat hinh hoc nhu sau:

pim)=(1—p)™'p, form=12,...

[Yéu ciu doc: Vi du 2.43/Leon-Garcia]
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Chudi cac thuc nghiém phu thudc
» Thuc nghiém tudn tu: két qua ctia mot thuc nghiém
con nao dé xac dinh thuc nghiém con tiép theo.
» V6i cic két quad clia mdt chudi cic thuc nghiém con
trong qud khit sg, s1,..., 8,1, két qud s, cla thuc

nghiém con tiép theo chi phu thudc vao thuc nghiém
con S,_1, va

Pl{sn} [{so} 0 {s1} N---N{sn1}] = Pl{sn} | {sn-1}]

» Do d6, chudi sg, s1,...,5,—1,sn dudc goi 13 chubi
Markov, va cé xac suat:

P[50, 81, -, 8n] = Plsplsn—1]P[sn-1]sn—2] - - - P[so]

[Yéu cau doc: Vi du 2.45]
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