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1.4. CONG THUC CONG VA NHAN XAC SUAT 1

sam

© 1.2.1 Cong thirc cong xéc subt
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Cong thitc cong xac suit 1

sam

Ehn [ ©
(a) Néu A va B la hai sy kién bat k¥, thi
P(A + B) = P(A) + P(B) — P(AB). (11)
(b) Néu A va B la hai sy kién xung khic, thi
P(A+ B) = P(A)+ P(B). (12)

(c) Néu A, B va C la ba su kién bat ky, thi

P(A+ B+ C) = P(A) + P(B) + P(C) — P(AB) — P(AC) — P(BC) + P(ABC). (13)

V.
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Cong thitc cong xac suit

Dinh Iy 1 (tiép theo)

(d) Néu Ay, A, ..., A, 1a n sy kién bat ky (n > 2), thi

P(zn:A,») ZP(A 3 P(AiAy)

(e) Néu céc su kién A, Ao, . ..

1<i<j<n

+ (-1)"'P(4:14; ... A,).

, A, xung khic timg dbi, thi

n n

>

1<i<j<k<n

P(;Ai):;P(A)

P(AiA;Ag) —

l

sam

(14)

(15)
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Cong thitc cong xac suit

Hé qua 2

(a) Néu Ay, As, ..., A, 1a mot he day du cac su kién thi Y P(A;) = 1.

i=1

(b) P(A)=1— P(A).
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Cong thitc cong xac suit el

saw

Vi du 25

Mot 16p c¢6 100 sinh vién, trong d6 c¢6 40 sinh vién giéi ngoai ngit, 30 sinh vién giéi toan, 20 sinh vién vira
gidi ngoai ngit, vita gidi toan. Chon ngdu nhién mot sinh vien trong 16p. Tim x4c sudt dé sinh vien d6 gioi it
nhat mot trong hai mon tréen.

Gidi. Goi N la su kién "sinh vién dé gidi ngoai ngli’; T 12 su kién “sinh vién d6 gidi todn xac sudt”. St dung céng
thirc céng (11), xac suat dé sinh vién d6 gidi it nhat mot trong hai mdén todn va ngoai ngit 1a

30 40 20 50
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1.4. CONG THUC CONG VA NHAN XAC SUAT 1

sam

© 1.4.2 Xac subt c6 diéu kign
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Xac suat cé diéu kién tq
Dinh nghia 18

Gia stt trong mot phép thit c6 su kien B véi P(B) > 0. Khi d6, xac suit c6 dieu kién ctia su kien A nao dé,
biét ring sy kien B da xay ra dugc ky hiéu va dinh nghia 1a

puB) =L ]ﬁz‘f)). (16)
Tuon .
one b _ P(AB)
P(BIA) = 5o’ P(A)>0. (17)
#

@ Xac suét c6 didu kién c6 moi tinh chit ciia mot x4c sudt binh thudng, ching han P(A|B) > 0,
P(B|B) = 1.

@ Ta cé thé tinh x4c sudt didu kién bing cach ap dung cac cong thiic (16) hodc (17) hoic tinh tryc tiép.
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Xac suat cé diéu kién !‘g
Vi du 26

Tit mot bo bai ti 1o kho gdm 52 quan bai da dude tron ki rit ngiu nhién ra mot quan bai. Biét ring quan
bai dudc rit ra la quan mau den, tinh xac suat d6 1a quan J.

Giai. Goi A la sy kién “rat dugc quan J" va B la su kién “rat dugc quan mau den”.

@ Cich 1: X4c suat can tim I3

2 1
P(A|B) = %= 13
@ Cich 2: St dung céng thiic (16),
pialp) = PAB) _ 2/52 _ 1

P(B) ~ 26/52 13’
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1.4. CONG THUC CONG VA NHAN XAC SUAT 1

sam

© 1.4.3 Céng thic nhan xéc sut
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Su kién doc lap ey

sam

Dinh nghia 19

(a) Hai sy kién A va B dudc goi 1a doc 1ap véi nhau néu sy kién nay xuit hién hay khong khong lam dnh
huéng t6i kha ning xuit hién cia sy kién kia, nghia 13

P(A|B) = P(A|B) = P(A), P(B|A)= P(B|A) = P(B).
(b) Céc su kien Aq, As, ..., A, dudce goi 1a doc lap ting ddi v6i nhau néu méi cap hai trong n sy kien dé
doc lap vé6i nhau.

(c) Cac sy kien Ay, Ao, ..., A, dugc goi la doc lap téng thé néu mdi sy kién trong chiing doc lap véi tich
ctia mot s6 s bat ky sy kién trong cac si kién con lai, 1 < s <n — 1.

v

@ N&u A va B dbc lap thi cic cip A va B; A vd B; A va B ciing déc 13p.
@ Théng thudng tinh déc 1ap clia cic su kién dudc suy ra tir ¥ nghia thuc té.
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Su kién doc lap

Vi du 27

Tung hai con xtic xac can d6i dong chat, goi A 1a sy kién “con thit nhat xuét hién mat 2 chAm”, B 13 sy kién
“con thi hai xuat hién mat chdm chin”, thi A va B 1a doc lap.
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Cong thitc nhan xac suit ol

SAMI

Dinh Iy 2
(a) Néu A va B 1a hai sy kién bat ky, thi
P(AB) = P(A)P(B|A) = P(B)P(A|B). (18)
(b) Néu A va B 1a hai sy kién doc lap, thi
P(AB) = P(A)P(B). (19)
(c) Néu A, As, ..., A, 1a n sy kién bat ky (n > 2), thi
P(A1As ... An) = P(A1)P(A2|A1)P(As|ALAs) . .. P(An] A1 As ... An). (20)
(d) Néu cac su kien Aq, Ao, ..., A, doc lap trong téng thé, thi

P(A1As ... An) = P(A1)P(As) ... P(Ay). (21)

v

#y Cong thitc nhan (19) cung cAp cho ta mét phuong phap khac dé kiém tra tinh déc Iap clia hai su kién ngiu
nhién.
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Cong thitc nhan xac suit 1

sam

Vi du 28

Gieo dong thsi hai dong xu can ddi dong chat len mat phing cting. Goi A 13 su kien “it nhat mot dong xu
xuat hien mit sap”, Az 13 sy kién “it nhat mot dong xu xuat hién mit ngita”, Az 1a sy kién “c6 ba dong xu
xuét hién mit ngita”. A, Az, A3 cé doc lap téng thé khong?

Gidi. Mdc du

P(A1A2A3) = 0= P(A1)P(A2)P(As),
nhung P(A1A) = 3, trong khi P(A1)P(A2) = 3 x

3 = 2 Do dé, A1, As, As khong doc I3p tong thé.
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Cong thitc nhan xac suit tq

Vi du 29

Mot t6 c6 15 sinh vién trong d6 c¢6 5 sinh vién hoc gidi mon Xéc suat théng ké. Chia t6 nay thanh 5 nhém,
mdi nhém 3 ngudi. Tinh xéac suat dé nhém nao ciing c6 mot sinh vien hoc gidi mon Xac suat théng ke.

Gidi. Goi A la sy kién “nhém nao cling cé mét sinh vién hoc gidi mén Xac sut théng ké": A; 13 su kién “nhém ¢
cé mét sinh vién hoc gidi mon Xéc subt théng ké&”, i = 1,...,5. Khi d6, A = A; Ay A3 A4 As. St dung cong thiic
nhan (20), P(A) = P(A1)P(A2 |A1)P(A3|A1A2)P(A4|A1A2A3)P(A5 ‘,141,(42,(43144)7 trong dé,

Cs xCiy 45 CixC3 28 clxc? 15
(A) = =25 0 = g PUald) = == = 25 P(alida) = =5 = o
Cl ><02 3 Cl XC2
P(A4]A1A243) = % =25 P(As|A1A2A3A) = L2 =1.
6 5 Cs
Vay P(A) = 8L 0,0809
a4 = Too1 ~ o0
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Cong thitc nhan xac suit 1

sam

Vi du 30
Ba xa thil cing ban sting vio mot bia doc 1ap nhau. Xac suat ban tring bia clia xa thii thit nhat, thit hai,
thit ba tuong tng la 0,7, 0,8 va 0,9. Tinh xéc suit dé:

(a) C6 duy nhat mot xa thii ban tring bia;

(b) C6 ding hai xa thii ban tring bia;

(c) C6 it nhat mot xa thii ban tring bia;

(d) Xa tht thid nhat ban tring bia biét rang c6 hai xa thii ban tring bia.
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Cong thitc nhan xac suit tq

Gidi. Goi A; 13 su kién "xa tha thd i bn tring bia", i = 1,2, 3.
(a) Goi A la su kién "cé duy nhit mét xa tha bin tring bia”. Khi dé,
A= A1AsAs + A1 A Az + A1 A2 As.

St dung cbng thiic cdng (15) va cong thic nhan (21) trong trudng hgp cic su kién xung khic va doc lap
suy ra

P(A) = P(A1)P(A2)P(A3) + P(A1)P(A2) P(A3) + P(A1)P(A2) P(A3)
=0,7%x0,2x0,14+0,3x0,8x0,1+0,3x0,2x0,9=0,092.
(b) Goi B I3 su kién “cé diing hai xa thii bin tring bia". Khi dé,
B = A]AQZ3 + AlzzAg =+ ZlAQAg.

Lam tuong tu ¥ (a), P(B) = 0, 398.
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Cong thitc nhan xac suit

(c) Goi C la sy kién "cé it nhit mét xa tha bin trang bia".
@ Cich 1: C = Ay + As + A3,

P(C) = P(Al) -+ P(Az) + P(Ag) — P(AlAQ) — P(AlAg) — P(A2A3) + P(A1A2A3)
=0,994;

@ Cich2: C = 212223,
P(C) = P(A1)P(A2)P(A3) =0,006, P(C)=1- P(C)=1-0,006=0,994;

P(AB P(A1 A2 A3 + A1 A A 0,182
(d) P(A.|B) = (A1B)  P(A1A2A3 4 A1AzAz)

~ 0, 46.

P(B) P(B) ~ 0,398
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1.4. CONG THUC CONG VA NHAN XAC SUAT 1

sam

o 1.4.4 Cong thic Bernoulli
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Day phép thir Bernoulli L} |

Dinh nghia 20

Day n phép thit C1,Co, ..., C, duge goi 1a doc lap véi nhau néu mdi sy kién trong timg phép thit doc lap véi
moi sy kién tuong ting cta cac phép thit khéc.

v

Dinh nghia 21
Day n phép thtt C1,Cs, ..., C, dudc goi 1a day phép thit Bernoulli néu théa man cac diéu kién sau day:
@ Day nay doc lap;

@ Trong mbi phép thit C; ta quan tam dén hai sy kien A va 4, j =1,2,...,n.

© Xac suét ciia sy kien A, P(A), khong thay déi trong moi phép thit va ky hiu 1a P(A) = p.
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Cong thdc Bernoulli Y |

SAMl
Dinh Iy 3
Trong day n phép thit Bernoulli:
(a) Xac sult dé su kien A xuat hien ding k 1an, ky hieu la P,(k), dugc x4c dinh bai
P.(k)=Ckp*(1—p)"7*, k=0,1,...,n. (22)
(b) Xac sudt dé sy kien A xuét hién tit k; dén ko 1an, ky hiéu 1a P, (k1, k2), duge xac dinh béi
ko
(K1, ko) = Z Pu(k)= Y Crp"(1—p)" ™", 0<ki <ky<nm. (23)

k=k1 k=k1

v
# Trong day phép thir Bernoulli, viéc st dung cong thiic (22) hay (23) s& don gian hon rat nhiéu so véi viéc diing
cac cdng thic nhan xac suat va cdng xac suat. Do dé, ching cb y nghia thuc tién rat 16n.
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Cong thirc Bernoulli el

sam

Vi du 31

Trong mot phan xudng ¢6 5 méay hoat dong doc lap. Gia st trong mdi ca lam viéc, xac sudt dé mdi may bi
hoéng 1a 0,1.
(a) Tim xac suat dé trong mot ca d6 c6 ding 2 may héng.

(b) Biét ring trong mot ca cé ding 2 may héng, tinh xac suat dé may thit nhat khong héng.

Gidi.

(a) Coi su hoat déng ctia m8i may 13 mdt phép thir. Ta c6 5 phép thir ddc I3p; trong m8i phép thir chi c6 2
trudng hgp: hodc méy hdng, hoic méy khdng hdng; xac suit hong ciia mdi mady déu bing 0,1. Ta c6 diy
phép thir Bernoulli véi n = 5, p = 0, 1. Ap dung céng thiic Bernoulli (22) véi k = 2, xac subt cin tim I3

Ps(2) = C2 x (0,1)* x (0,9)* = 0,0729.
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Cong thic Bernoulli ol

SAMI

#y N&u sit dung cdng thifc cong va nhan xac sult véi A 13 sy kién “trong ca d6 c6 ding 2 may héng”, A, 13 su
kién “mdy i bi hdng trong ca”, i = 1,2,...,5, ta sé tinh xac subt clia A trén co s6 phan tich:
A= A1 AsAsAyAs + A1 As A3 Ay As + A1 As A3 Ay As + A1 As A3 Ay As+
+ A1 As A3 Ay As + A1 As A3 Ay As + A1 Az A3 Ay As+
+ A1 As A3 Ay As + A1 Az A3 Ay As + A1 A2 A3 AgAs
va sit dung tinh xung kh3c, tinh déc |ap cha céc su kién. R3 rang viéc sit dung cong thifc (22) cho vi du nay don
gian hon rt nhiéu.

— o P(A)P(AJA1) 0,9 x CFx (0,1)° x (0,9)>  0,04374
(b) P(A:l4) = P(A) - 0,0729 = 0,019 ~ 06
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1.4. CONG THUC CONG VA NHAN XAC SUAT 1

sam

© Bai tap Muc 1.4
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Bai 16
Trong mot phép thit cho hai sy kien A va B théa man P(A) = 0,5; P(B) = 0,4 va P(AB) = 0, 4. Khi dé,
P(B|A) bang:

A 04
B 0,36
C 0,48
D 0,32

Bai 17

Trong mot phép thit cho hai sy kien A vi B théa man P(A) = P(B) = 1/2 va P(AB) = 1/8. Hay tinh:
(a) P(AB).

(b) P(AB).
(c) P(A+ B).
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Bai 18

Trong cting mot phép thit cho A va B 1 cac su kién théa man P(A) = 1/4 va P(B) = 1/2. Tinh xac suat dé
A khong x3y ra nhung B xay ra trong cac trudng hop sau va vé sd dd Venn tuong ting:

(a) A va B xung khic.
(b) A suy ra B.
(c) P(AB)=1/8.

Bai 19
Trén mot bang quang cdo, ngudi ta méic hai hé théng béng deén doc lap. Hé théng I gom bdén béng mac ndi
tiép, hé théng II gdm ba béng mic song song. Kha nang bi héng ctia mdi boéng trong 18 gis thip sang lien
tuc 1a 0,1. Viéc héng clia mbi béng ciia mdi he théng duge xem nhu doc 1ap. Tinh xac sudt dé trong 18 gis
thap sang lién tuc:

(a) CA hai hé théng déu bi héng.

(b) Chi c6 mot hé théng bi hong.
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Bai 20
Mot cita hang sach udc lugng ring: trong téng sb cac khach hang dén cia hang c6 30% khach can héi nhan
vieén ban hang, 20% khach mua sach va 15% khach thiyc hién c3 hai diéu trén. Gip ngiu nhién mot khach
trong nha sach, tinh xac suat dé ngusi nay:

(a) Khong thuyc hién ca hai diéu trén.

(b) Khong mua sich, biét ring ngudi nay da héi nhan vién ban hang.
v
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Bai 21
D@ thanh lap doi tuyén qudc gia vé mot moén hoc, ngudi ta t6 chiic mot cudce thi tuyén gom 3 vong. Vong
tht nhat 1ay 80% thi sinh; vong thit hai 1y 70% thi sinh d& qua vong thit nhat va vong thit ba lay 45% thi
sinh da qua vong thit hai. Dé vao duge doi tuyén, thi sinh phai vugt qua dude cd 3 vong thi. Tinh xac suét
dé mot thi sinh bat ky:

(a) Dugc vao doi tuyén.

(b) Bi loai 6 vong thi ba.

(c) Bi loai 6 vong thit hai, biét ring thi sinh nay bi loai.

Bai 22
Mot nhan vién ban hang mdi ngay di chio hang & 10 noi v6i xac suat ban duge hang & mdi nai 13 0,2. Tim
x4c suat dé:

(a) Nguvi d6 ban dugc hang & 2 nai.

(b) Ngusi dé ban duge hang & it nhat mot noi.
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Bai 23
Mot bai thi trdc nghiém gdom 12 cau héi, mdi cau héi cho 5 phuong an tra 18i, trong d6 chi c6 mot phuong an
ding. Gia s mot cau tra 18i ding dudce cong 4 diém va mdi cau tra 15i sai bi trit di 1 diém. Mot hoc sinh
kém lam bai bing cach chon ngu nhién phuong an tra 16i. Tim xéac sudt dé:

(a) Hoc sinh dé dugc 13 diém.

(b) Hoc sinh d6 bi diém am.

Bai 24
Hai van dong vién béng ban A va B dau mot tran gom t6i da 5 van (gia thiét khong c6 két qua hoa sau mdi
van va tran dau sé ditng néu mot ngudi nao dé thing trude 3 van). Xac suit dé A thing duge § mdi van déu
13 0,7.

(a) Tinh cac x4c sudt dé A thing sau x van (z = 3,4,5).

(b) Tinh xac suit dé tran dau két thic sau 5 van.
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