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Dit van dé

X4c subt cé diéu kién cho ching ta cach lap luén vé két qua cla
mot thr nghiém, dua trén mét vai théng tin.

Vi du: Tung 2 vién xiic xac can déi lan lugt, biét rang s6 cham trén

A Va ] A A N A s A R R A A A A
vién xtc xac dau tién la 3. Vay xac suat dé tong s6 cham trén 2 vién
xtc xac la 8 [a bao nhiéu?
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Dinh nghia

Cho 2 bién c6 A va B. Xéc subt c6 diéu kién (Conditional probability)
|3 xac sult ctia bién cb A, biét ring B xay ra. Ki hiéu I3 P(A| B).
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Vi du

Tung 2 vién xic xac can doi 1an lugt, biét rang so chdm trén vién
xic xac dau tién 1a 3. Vay xdc suat dé tong s6 cham trén 2 vién xic
xac 13 8 1a bao nhiéu?
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Giai

Khong gian mau: Q = {(x,y)Ix,y=1,2,34,5,6}

A= {s6 cham trén vién xtic xac dau tién la 3}, B = {téng so
cham cua 2 vién xic xac la 8}

Né&u A x3y ra, c6 thé c6 6 két qua xdy ra cho vién xic x3c con
lai 3,y),y=1,2,..,6

X4c subt dé B x3y ra dusi diéu kién A 13

P(BIA)=P((3,5)1A)=1/6
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Bai tap

Chon ngiu nhién m&t ngudi trong trai hé.

Tinh:

Trai sinh Ban t& chirc Tong cdng
Nam 20 12 28
NI 12 10 26
Tong cong 32 22

o Xic sult chon ra mét ban trai sinh nam trong nhiing ngudgi
tham gia trai.

e Xac suat chon ra mdt ban trai sinh.

7 2 7 ..
e Xdac suat dé chon ra mdt ban nam trong s6 cac ban trai sinh.
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Trai sinh Ban t& chirc Tong cdng
Nam 20 12 28
N 12 10 26
Tong cong 32 22

Dat M: ban nam dudc chon, S: ban dugc chon 1a trai sinh

X4c subt chon ra mét ban trai sinh nam trong nhitng ngudGi tham

gia trai la
20 10
P(Mﬂ 5) = 5—4 = 2—7
X4c subt chon ra mét ban trai sinh 13
32 16
P8 =%
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Trai sinh Ban t& chirc Tong cdng
Nam 20 12 28
Nir 12 10 26
Tong cong 32 22

X4c sult dé chon dugc mét ban nam trong tcA;ng sb c4c trai sinh 13
20
P(M|S)=— =62.59
(M15) =53 %

Nhan xét Ia

20 10/27 _P(MnS)
PIMIS)= 5= 1627 = P(S)
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Cong thirc

Xac sult clia A trong trudng hop xady ra B dudc ki hiéu 13 P(A|B)

P(AB)

P(A|B) = P(B)
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Mot so tinh chat chia xac suat cé diéu kién

1. Phan bu
P(B¢|A)=1-P(B|A)

2. Két hop

P(BUC|A)=P(B|A)+P(C|A)-P(BnC|A)
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Vi du

Trai sinh Ban to chirc Tong cong
Nam 20 12 28
Nir 12 10 26
Tong cong 32 22

Xac suat dé chon ra mét ban nit trong s6 cac ban trai sinh I3

20 12
€ = —_ = —_—_— = — = 0
P(M®|S)=1-P(M|S)=1- =32 =375%
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Vi du

Trai sinh Ban to chirc Tong cong
Nam 20 12 28
Nir 12 10 26
Tong cong 32 22

7 2 7 .
Xac suat dé chon ra mdt ban nam hodc nit trong s6 cac ban trai
sinh I3

P(MUME|S)=P(M|S)+P(M|S)—P(MnME|S)
=67.5%+37.5%-0=1
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Doc lap



Dac lap @D

Hai bién cb A va B dugc goi 1a doc 1ap néu B xdy ra khéng lién
quan dén A.

A va B déc 1ap khi va chi khi mét trong hai ding thic sau xay ra:
P(A|B)=P(A)

hoac
P(AnB)=P(A)P(B)
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Doc lap

Néu A déc 1ap véi B, thi A ciing dbc 1ap véi BE.
Chig minh tinh chit trén:
Cho A va B 13 2 bién cb déc lap.
P(AnB)=P(A)P(B)

P(AnBC) =P(A) - P(AnB)
= P(A)[L-P(B)] = P(A)P(B)
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Cong thi'c nhan danh cho cac bién cb doc lap

Cho Ay, Ay, ..., A 13 céc bién cb déc 1ap

P(A1Az...Ar) = P(A1)P(A2)...P(Ay)
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Cong thi'c nhan danh cho cac bién cb doc lap

Tung mot vién xic xac can déi 2 lan. Tinh x4c suat dé s6 cham &
lan tung dau tién va thi hai lan lugt 1a 1 va 2.
1

P(L2)=5x7=3

X

| =
(o
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Cong thi'c nhan cho bién cb phu thudc

Lam sao dé tinh x4c sudt clia A n B khi A vd B phu thudc?

P(AnB)=P(A|B)P(B)

Vi du: Téng sb trai sinh cia PiMA 13 35 ngudi, trong d6 ¢6 10 ban
nit. Bbc thim nggu nhién 1an luot tén clha 2 ban. Xac suit dé hai
ban dugc chon déu I3 nif I3 bao nhiéu?
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Cong thi'c nhan cho bién cb phu thudc

Xac subt ban thit nhit dugc bbc tring 13 nit la:

10 2
35 7
Xac subt ban thit hai duoc bdc trang 13 nit biét ban thit nhit d3 13
no 1a:
10-1 9
35-1 34

Vay xac suit dé ca hai ban dugc bdc thim tring déu 13 nit Ia:

2. 9_9
734 119
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Céng thdc nhan téng quat

Cho mdt chubi cic bién cb A1, As, ..., Ay
P(A1Az..Ax) = P(A1) x P(A2 | A1) x P(A3 | A1A) % ...
X P(Ak | A1A2...Ak_1)

Vi du: Cho mét hdp gdm 8 qua béng dé va 4 qua béng xanh. Chon
ngu nhién 3 qua béng. X4ac subt d€ 3 qua béng déu mau dd 13 bao
nhiéu?
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Céng thdc nhan téng quat

D3t A; 1a qud béng thd i c6 mau dd, i =1, 2, 3
o P(A1)=1
° P(Az | Al) = 17—1
o P(A3| ArAy)

6
10
Viay xéc suit dé 3 qud béng dugc chon c6 mau do la

14
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Xac suat day du



A1, Ao, ..., A, dugc goi la mot hé bién cb dﬁ\y di cla Q néu:

e Céc bién c6 nay 12 bién cb xung khic: A;A; =@ Véi i #

e AJUAU..UA,=Q
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e Cho khéng gian m3u Q, va Ay, As, ..., Ap, B 13 cic bién cb
o A1, Ay, ..., Ay 13 mot hé bién cb day dua.
e Biét gid tri P(B|A;) v6i i=1,n

Xéc subt clia B hay P(B) c6 thé dugc tinh bing:

:Zn:P Zn: (B1A)P(A)

i=1
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Vi du

Mat ban trai sinh PiMA rAt thich choi &, lGc tham gia trai ban ri
cac ban trong trai cling choi mét van c& véi minh. Biét khi choi véi
mot nra cac ban (nhém 1 - Nj) trong trai xac suit dé ban trai sinh
dé thing 13 0.3, khi chai v6i 1/4 cc ban trong trai (o) xac sut
dé ban dé chién thing 13 13 0.4, va khi choi véi cac ban con lai (N3)
xac sult dé€ thing 13 0.5. Biét cac dbi thi trong mét van ¢ dudc

chon ngiu nhién. Tinh xac sult dé ban d¢ thélng mdt van cd.
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Vi du

Dat P(W) la xéac suit dé ban trai sinh thing mot vén cd.
Ta co: PWNY)
P(W|N;)=—— =0.
WIN)= g =02
= P(WNl) = P(W| Nl)P(Nl) =0.5x0.3=0.15
P(WN5,)

P(W|N2)=W:O.4

= P(WNy) = P(W | Np)P(N>) =0.25 x 0.4 =0.1

P(WN3)

P(W|N3)=W

=05

= P(WN3) = P(W | N3)P(Ns) = 0.25 x 0.5 = 0.125
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Vi du

Vay x4c sudt dé ban trai sinh dé thing mét vén ¢ 13

P(W)=P(WNy)+ P(WNy)+ P(WNs3)
=0.15+0.1+0.125=0.375
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Dinh ly Bayes



Dinh ly Bayes

P(B|A)P(A)

P(AIB)= =515
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Xac suat tién nghiém, hau nghiém

e Bién cb A I3 tac nhan anh hudng dén bién cb B.
e Ta chi c6 thé quan sat dudc bién cb B nhung khéng quan sat
ducc bién cb A.

VAn dé: Gia str quan sat duoc B xay ra thi A c6 x3y ra khéng? Biét:

e P(A): x4c sult tién nghiém cla A.
e P(B|A): xac sult hau nghiém clia B xdy ra néu A xay ra.
o P(B|A°): x4c sult hiu nghiém clia B x3y ra néu A€ xdy ra.

P(BIA)P(A)
P(B|IA)P(A)+P(B|Ac)P(A°)

= P(A|B)=
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Xac suat tién nghiém, hau nghiém

Vi du:

e A: c6 bénh nhung khé quan sat A.

o B: két qua xét nghiém duong tinh va cé thé quan sat duoc.
Biét:

e P(B|A): xic dinh ddng bénh

e P(B|A°): duong tinh gia

— (6 thé tinh dugc P(A| B), xéc subt bi bénh khi d3 c6 két qua
duong tinh.
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Dinh ly Bayes

Téng quat
e Aj,.., Ay |a mbt hé bién cb day du
e Xac subt tién nghiém P(A;)
e Biét gia tri P(B| A))
e Né&u bién cb B x3y ra, P(A; | B) dugc tinh bing céng thiic

P(B|A)P(A;)
PAIIB) = & BB A PAY)
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Xét nghiém Covid-19 c6 hai két qua 4m tinh va duong tinh. Biét
95% ngudi nhiém Covid-19 cho két qua duong tinh. Nhung 2% sb
ngudi khdng mic bénh ciing cho két qua duong tinh. Cho ring 10%
dan sb toan cAu bi nhi2m bénh. Tinh xac suit chon nggu nhién mot
ngudi mic bénh, biét két quad xét nghiém cla ngudi dé 13 duong
tinh.
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Tung mot cuc xi ngﬁu can dbi 2 13n. D3t X vd Y 14n luct 13 sb
chim trén xi ngau clia 1an tung thi nhit va tha hai. Tinh P(A| B).
Biét A={max(X,Y)=5} va B={min(X,Y)=3}
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