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MOT SO LUU Y VE XAC SUAT CO PIEU KIEN

e ThS. Nguyén Dinh Inh®

Tém tit
Xdc sudt cé diéu kién la mot trong nhitng ndi dung co bdn ciia Ly thuyét xdc sudt. Bai viét nay
phan tich nhitng han ché trong mot sé cdch tiép cdn vé xdc sudt cé diéu kién thuong gdp. Pdc biét, bai
viét dua ra mot cdach mo phdng cho cong thitc xdc sudt cé diéu kién trong truong hop tong qudt (cdc
bién c6'so cdp khong nhdt thiét dong khd ndng ciing nhu s6 bién c6 so cdp khong nhat thiét hitu han).
Tir khéa: cong thitc xdc sudt c6 diéu kién, mé hinh cd dién, dong khd ndng.

1. Hai cach trinh bay vé xdc suit cé diéu
kién thuong gip

Céc tai liéu vé xdc suat thudng dinh nghia
xdc suit cé diéu kién bing mdt trong hai cdch
sau day:

Cach thd nhat: Xdc sudt ciia bién cé’ B
tinh trong diéu kién bién c6’ A da xdy ra duoc
goi la xdc sudt ciia bién cé’ B vdi dieu kién bién
c&d A va ky hiéu la P(BIA).

Cach thd hai: Cho A la bién cé cé xdc
sudt Ion hon 0. Xdc sudt ciia bién cé” B vdi diéu
kién bién cé” A, ky higu laP(B|A), la s6’ dugc
xdc dinh bdi cong thiic:
P(B|A)= P(AB)
P(A)

Cong thitc (1) goi la cong thiic xdc sudt cé
diéu kién.

Ta tam goi dinh nghia theo c4ch thit nhat
la dinh nghia bing y nghia, hay dinh nghia
“bing 1817, dinh nghia theo cdch thit hai 1a dinh
nghia bing cong thic.

DPinh nghia “bing 16i” ddm bdo tinh truc
quan, thé hién ding ban chat clia xdc suat c6
diéu kién nhung chi 4p dung dugc cho mot s&
bai todn don gidn v6i md hinh xdc suit cd dién.
Trong nhiéu trudng hdp, dung dinh nghia thuan
tdy bing 15i khong gidi quyét dudc, ching han
dang bai sau day:

Vi du 1. Mot ngudi tham dy 2 vong thi.
Kha ning dau vong 1 1a 0,8; khd ning dau cé 2

(1)

® Trugng Pai hoc Céng nghiép Thyc phdm Thanh phd
H) Chi Minh.

vong 12 0,6. Tinh xdc suit ngudi nay dau vong
2 bi€t anh ta da dau vong 1.

Bai toin nay khong thudc md hinh cd
dién. Thyc chat cdc xdc suit ngudi dy thi dau
vong 1 ciing nhu d4u céd hai vong chi ¢6 dugc
bing cdch thdng ké ma khong phdi do tinh todn
tir dinh nghia xdc sudt c6 dién, § ddy ta khong
bi€t s6 trudng hgp ddng kha ning c6 thé xdy ra
hay s6 trudng hop thuin 1¢i nén khong thé tinh
tryc tiép dudc xdc sudt ngudi dy thi dau vong 2
khi di dau vong 1 néu chi dung dinh nghia
“biing 15i” thuan tiy. D€ “gidi quyét”, cic tic
gid theo trudng phai dinh nghia “bing 15i” ([1])
thudng phdt bi€u thém cong thic (1), dudi
dang mot dinh 1y va “chitng minh” nhu sau:

Xét truong hop khong gian mdu géom hitu
han bién cé so cdp dong khd nding (mé hinh cé
dién), goi s6 truong hop cé thé xdy ra, s6 truong
hop thudn loi cho bién c6 A, s6 truong hop
thudn loi cho bién cé B, s6 truong hop thudn lgi
cho bién c6 AB trong phép thit lan luot la
n,N,,Ng,Ns. Do dd, trong tinh hudng bién c&

A da xdy ra, s6 truong hop cé thé xdy ra bi thu
hep thanh n, con s6 truong hgp thudn loi cho

B chinh la N, nén xdc sudt cia bién c6’ B

tinh trong diéu kién bién c6 A da xdy ra sé

nAB
bang M | Mt khdc cing c6 P(AB) _ n _Nu
Na P(A) & NA
n
nén xdc sudt ciia bién cé B tinh trong diéu kién
P(AB) .

bién c6 A da xdy ra chinh la , tifc vé
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phdi ciia (1). Quay vé Vi du 1, goi A va B lan
luot la cdc bién c6 nguoi du thi ddu vong 1 va 2,
dp dung cong thitc (1) cé xdc sudt can tinh la
pB|A) = AB)_06 25
P(A) 0,8
Ta thdy sy bat hop ly trong cdch gidi
quyét trén: chi gidi thich dugc cong thitc trong
md hinh ¢ di€n nhung lai 4p dung cong thic
dé giai bai toan khong thudc md hinh cd dién.
D6i véi cach ti€p can thit hai (dinh nghia
xdc sudt c6 diéu kién biing cong thifc), bat hop
1i dau tién 13 n6 khong gidi thich dugc ban chat
clia xdc suit c6 dieu kién. Tai sao xac sudt xdc
dinh bdi cong thic (1) lai mang y nghia 1a xéc
suat cia bi€n c6 B véi di€u kién bi€n cd A da
x4y ra? Cdc tdc gid trinh bay xdc suit c6 diéu
kién theo cdch nay thudng din dit ra cong thirc
(1) bing mdt vi du mS dau thudc md hinh cd
dién r6i 4p dit xdc suit c6 diéu kién trong moi
md hinh déu dinh nghia bing cong thic (1)
([3], [41, [6], [7]). Ciing c6 tac gia ([5]) khong
diing vi du mé& dau ma dua ra ngay dinh nghia
theo cong thic (1), sau d6 cO ging li gidi y
nghia ctia cong thitc (1) nhu sau: bién c6'A cing
vdi bién c¢d B chinh la bién c6 AB titc la “cd hai
ciung xdy ra”. Ta c6 thé coi A va B la hai tdp
con ciia mot khong gian xdc sudt Q ban dau.
Cdc tdp con (do dugc theo dé do xdc sudt P) cia
A chinh la cdc bién cé' véi diéu kién A duoc théa

man. Khi dat diéu kién A titc la da han ché

khong gian xdc sudt tix Q xudng con A va han
ché bién c6’ B xudng con AB. Xdc sudt ciia B vdi
diéu kién A chinh la xdc sudt ciia AB trong
khong gian xdc sudt mdi véi mét dj do xdc sudt
B :P(B|A) =R (AB). Trong dé, dp do xdc sudt
B dugc sinh ra bdi do do xdc sudt P ban dau
theo nguyén tdc “binh quan”: néu C va D la hai
tdp con ciia A (titc hai bién cé théa man diéu
kién A) vdi cung xdc xudt P(C)=P(D), thi

cling phdi coi rang chiing cé cung xdc sudt cé
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diéu kiegn B(C)=PB(D). M¢t cdch téng qudt

hon, néu C va D la hai tdp con ciia A, ta cé cong
thiic ty 1é thudn

P(C) _R(C)

P(D) R(D)

T do suy ra
P(AB) _R(AB) R(AB)

P(A  R(A 1

C4ch li gidi ndy dung t6i li thuyé&t do do
va dinh nghia xdc sudt tong quat theo hé tién
dé. Tuy nhién né khong thuyé&t phuc vi nguyén
tic “binh quan” x4c sudt hoan todn do tic gia
ty dit ra. N6i chung, khong thé dung dinh
nghia xdc suit theo tién dé gidi thich y nghia
clia cong thic (1), bdi dinh nghia x4c suit theo
tién dé khong hé néu cong thic tinh cu thé cho
xdc sudt ma chi phat bi€u xdc suat 1a bat ky
ham tip ndo thda min cdc diéu kién cla hé
tién de.

Mit khdc, ngay cé khi ching minh (trong
trudng hgp téng quat) dudc xdc suit clia bi€n
c6 B xét trong diéu kién bi€n c¢d A dd x3dy ra
bing v& phdi cta (1) thi cling khong thé suy
ludn ngugc chiéu ring xdc suit xdc dinh bdi
v€& phdi cla (1) 1a xdc sudt clia B véi diéu
kién A. Piéu nay ciing gidng nhu dién tich
hinh thang cong 1a mét tich phin xdc dinh
nhung khong th€ néi moi tich phan xdc dinh,
bat ké Am hay dudng, déu 12 dién tich cda mot
hinh thang cong.

Nhu vay, cong thac (1) khong bao ham
dudc ban chat clia x4c sudt c6 diéu kién, dling

- R(AB) = P(B| A).

cong thitc (1) d€ dinh nghia cho xdc suit c6
diéu kién chi 1am cho né c6 vé “todn hoc”
nhung lai khdng c6 tinh tryc quan. Viéc xay
dung cd s& todn chiit ché cho 1i thuy€&t x4c suat
la can thi€t, tuy nhién khong nén “todn hoc
héa” qud mitc lam mat di tinh truc quan cla
van dé.

Ngoai ra dinh nghia theo cong thic con
han ch& 1a khéng xét dugc trudng hop
P(A)=0: cbdng thdc (1) chi c¢6 nghia trong
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trudng hop P(A) >0 trong khi xdc suat c6 dicu
kién van ton tai trong trudng hop diéu kién A
c6 x4c suat bing 0. Chiing ta xét vi du sau day:

Vi du 2. Chon ngiu nhién mot di€m trong
mién phing gidi han bdi hinh vudng MNPQ.
Tinh xdc sudt diém nay nim trén canh MN
néu bi€t né ndm trén mot trong bdn canh clia
hinh vudng?

Giai

Goi A 1a bién c6 chon dugc di€m trén
canh hinh vuong, B 12 bi€n cd chon dudc di€m
trén canh MN. Ta cin tinh P(B|A). Ta c6
“dién tich” cdc canh

=0
“dién tich” hinh vudng

P(A)=
(Lvu y ring bi€n ¢ A § day c6 xdc sult
bing 0 nhung van c6 thé x4y ra, ta goi bi€n co
dang nay 1a bi€n c6 hau khong). Ti€p theo ta
tinh P( B A) :
do dai canh MN B l
t6ng do dai 4 canh hinh vudong 4

P(BIA)=

Viéc khong xét dugc x4c suat cia B véi
diéu kién A khi P(A) =0 khong chi lam “mat
trudng hgp” ma con gay ra nhitng k& hd trong
cdc cong thiic lién quan, ching han cong thic
nhin: P(AB)=P(A).P(B|A). RO rang, cdng
thftc nhin vin ding trong trudng hop
P(A)=0. Vi vay, n€u khong xét dugc
P(B|A) trong trudng hgp P(A)=0 ma vin
phat bi€u cong thic nhan cho hai bi€n ¢ A B
bat ky 1a khong phu hop.

2. Mt cich md phéng cong thic xic
suat c6 diéu kién

Nhu da phan tich, cdch trinh bay thi nhat
vé x4c suit c6 diéu kién chi 4p dung dugc véi
mo hinh c6 di€n con cdch thit hai thi khong 16t
ta dugc ban chit clia xdc suit c6 diéu kién. Van
dé sé dugc gidi quyét bing cach md phdng cong
thitc (1) trong trudng hop tong quit.

Trude hét ta nhic lai mot dinh nghia xéc
sudt theo tin suit (dinh nghia thong ké): xdc

sudt clia bi€n ¢ A chinh la giéi han cla day
tan sudt xud't hién bi€n c¢d A khi s6 1an thir dan
ra vo han (ludt sd 16n Bernoulli da cho thdy
gigi han nay tdn tai); tic 12

P(A) = lim f (A) = lim

N> o

trong d6 N, 1a s& 1an xud't hién bi€n ¢d A trong
N 1an th.

Vé 1y thuyét, xdc suit clia moi bi€n cd
déu c6 thé xdc dinh biing dinh nghia nay (xdc
sud't ngudi du thi ddu vong 1 va dau cd 2 vong
trong Vi du 1 ciing chi dugc tim bing thdng
ké). Ta s& dung dinh nghia xdc suat theo tan
suat d€ md phdng cong thitc (1). Thay vay:

Thyc hién phép thd n 1an, goi N,,Ng,N,g
tuong Gng 12 s6 1an cdc bién cd A B, AB xay
ra. Ta co:

P(A) = lim™: p(B) = lim ™ p(AB) = lim e
n>e N N N>z

N€u bi€n c6 A di xdy ra, titc chi xét
trong N, 1an ¢c6 A xuat hién. Khi d6 s& 1an B
xuat hién chinh 12 s§ 1ancd A va B xuit hién,
d6 chinh 12 n,;. Vay xdc sudt ctia bi€n c6 B
v6i dieu kién A la:

P(B|A) = lim e

Ny —© nA
Tu hé thuc
Mg
AB __N
N _A
n

cho N— 0, (d€ ¥ ring diy n, khong gidm va

P(A) = Iim& >0 nén n, - ) ta dugc:

n—-o N

. N
n lim=%

lim =8 = =1

P imea

n—> N

hay

P(AB
P(B|A)= (AB)

P(A)
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3. Két luan

Tir nhitng phan tich trén, chiing ta c6 thé
trinh bay vé xdc suit c6 diéu kién nhu sau:
phdt bi€u dinh nghia “bing 18i” sau d6 phat
bi€u cong thic (1) va md phédng bing dinh
nghia x4c suit theo tin suat. Cdch trinh bay

nay s&€ ddm bdo tinh truc quan va logic.

Trén day 12 mot vai di€m cin luu y vé xdc
sudt c¢6 diéu kién. Hy vong bai vi€t nay phan
nao gitp cho ban doc quan tim t6i Ly thuyét
xdc sudt c6 cach ti€p can chit ché, logic hon
vé xdc suit c6 diéu kién.
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SOME NOTES ON CONDITIONAL PROBABILITY

Summary
Conditional probability is one of the basic contents of the Probability Theory. This paper
analyzes limitations in some approaches to the common conditional probability. Especially, it
offers a simulation for the conditional probability formula in general (the primary events are not
necessarily of the same ability and the number of primary events is not necessarily finite).
Keywords: conditional probability formula, classical model, the same ability.
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