Giai bai tap XSTK
Phan Quang Sang

1 Chuong 2

Bai 1. Tung dong thoi 3 dong tién . Tinh xac suat dé ba dong tién cung
xuat hién mat sip.

a) Néu ba dong tién khac nhau thi n = 23 = 8, n4 = 1 vay xdc suit bing

0ol

b) Néu ba dong tién giong het nhau thi n = 4, ny = 1 vay x4c suit bing .

Z

Bai 2. Mot té hoc sinh ¢6 4nam va 4 nit. Chon ngiu nhién 3 hoc sinh,
n = C3 = 56.

a) Tinh xac suit dé c6 2 nam va 1 nit? S6 kha nang 1a C2C} = 24. Vay xéc
sudt bang 24/56 = 3/7.

b) Tinh xac sudt dé toan la nit? S6 kha ning 1a C3 = 4. Vay xac suit bing
4/56 = 1/14.

Bai 3. Ty lam (dé dang).

Bai 4. N =nl
a) Hai ngudi ditng canh nhau ny = (n —1).2/(n —2)! =2.(n — 1)! .
b) Hai ngudi ding cach ding 3 ngudi? np = (n — 5+ 1).2!(n — 2)!.

¢) Xép k nguoi lien nhau ¢6 (n — k + 1).k! cach, sau d6 sip xép (n — k)
nhitng ngudi con lai. Do d6 s cach sip xép 1 (n — k + 1).k!(n — k).



Bai 5. N = 10!, n = 10.
a) Xép 5 quyén toan ding canh nhau k =5 .
b) B =Khong c¢6 hai quyén toan nao ding canh nhau.

(a) Cach 1.
Bué6ce 1: Chon ra 5 vi tri khong lién nhau ti 10 vi tri lién tiép cho
5 quyén toan c6 6 cich I (1,3,5,7,9), (1,3,6,8,9), (1,3,5,7,10),
(1,3,5,8,9), (1,4,6,8,10), (2,4,6,8, 10).
Budc 2: xép 5 quyén sach toan vao 5 vi tri da chon & budc 1 ¢6 5!
cach.
Budc 3: xép 5 quyén sach con lai vao 5 con lai ¢6 5! cach.
Vay s6 cach sip xép cia B 1a .5!5! v& x4c suat P(B) = 6.5!5! /10! =
1/126.

(b) Céch 2.
Xép 5 quyén khong phii toan trudc co 5! cach xép nhitng quyén
d6. Khi d6 sé tao ra 4 khodng tréng giita cac quyén dé va 2 khodng
tréng & hai dau 13 6 khoang trong. Tiép theo xép 5 quyén toan do6
vao 5 vi tri trong 6 khodng tréng, mdi vi tri c6 ding 1 quyén toan
c6 Ag cach. Tt d6 ¢6 5147 cich xép theo yeu cau.
Nhan xét: cach nay sé gidi quyét duge bai toan tuong ty khi sb
quyén sach 13 16n ma céac cach khac sé kho thyc hien duge.

(c) Céch 3: xép 5 quyén toan trudc...

Bai 6. Chon ngiu nhién 10 hoc sinh. Tinh xAc suit dé khong c6 hai hoc
sinh ndo cting ngay sinh.

Chiing ta gia thiét 14 mot nam c6 366 ngay. C6 366 ciach chon mot ngay
sinh nhat. n = 366.

Chon hoc sinh thi nhit tuy y. Goi Ay 1a bién ¢6 hoc sinh thi hai c¢6
ngay sinh khac hoc sinh thit nhit. Goi Ay 1a bién ¢6 hoc sinh thit hai c6
ngay sinh khac hai hoc sinh trudc... Ag 14 bién ¢ hoc sinh thi mudi ¢6 ngay
sinh khac 9 hoc sinh trutde. Bién ¢ can tinh x4c suét 1a giao ciia cac bién
Cé trén A = A1A2...A9.

Ta c6 cong thitc P(A) = P(A;)P(Ag/A})...P(Ag/A1As... Ag). O d6 P(A;)
365/366, P(As/A;) = 364/366..., P(Ag/A1As...As) = (366 — 9)/366.

Céch khac na = 366.365.(366 — 9). Tt d6 P(A) = 366.365.(366 —
9)/366°.



Bai 7. N =CF ny=ct.ct

(n—m)’

Bai 8. (6 8 ngudi dinh lén mot trong 4 toa tiu nén N = 4% = 65536.

a) Mbi toa c6 ding 2 ngudi. Xép lan lugt mdi 1an hai nguoi vao cac toa tau
¢6 na = C2C202C2 = 2520/65536 = 0, 03845,
b) Cé hai toa c¢6 dung 4 hanh khac.

Chon ra hai toa ma mdi toa d6 sé c¢6 ding 4 ngudi c6 C7 = 6 cach. Sau
d6 xép vho hai toa d6 mdi toa 4 ngusi tit 8 ngudi 6 CaC = 70 céach.
Vay s6 cach 13 Np = 6.70 = 420 céch.

Np = 420/65536 = 0, 0064...

c) no = 4.C3.3! = 4.56.6 = 1344 va no = 1344/65536 = 0,021
8

Bai 9. 4 lgn cai di ding sn trong chudng. Xép 4 lgn dyc vao sé co
N = 4! = 24 cach.

a) na =1, do do6 xac suat bang 1/24.

b) Goi B la sy kién khong c¢6 cap ndo cung loai phdi gibng véi nhau. Tim
sé phan bu B c¢6 it nhat 1 cip cing loai. Goi A; 1 su kién con lgn
dic tht i phdi gibng cung loai véi con cai thi i, i = 1,...,4. Ta c6
§:A1UA2UA3UA4 va do dé

4 4 4
P(B) =) P(A) =Y _ P(Aidj)+ Y P(AiAjA;) — P(A1AzA3Ay).
i=1 1<J 1<j<k

Ta c6 P(4;) =1/4;

P(A;A;Ag) = P(A)P(A;/Ai)P(Ap/AiA;) = 1/4.1/3.1/2 = 1/24;

P(A1A3A3A,) = P(A))P(Ay/A1)P(A3/A1A9)P(Ay/A1ArA3) = 1/4.1/3.1/2.1/1 =
1/24;

Titd6 P(B) = C{1/4—C321/12+C3$1/24—1/24 = 5/8 va do d6 P(B) =

3/8.



Bai 10. C6 10 hat dau giong gom 4 hat dau hoa vang thuan chiing, 3 hat
dau hoa vang thuan chiing va 3 hat dau hoa tring. Chon ngdu nhién 3 hat,
n = Cj, = 120.

a) Chon 3 hat dau gom 3 loai khac nhau ny = 4.3.3 = 36, do d6 x4c suat
P(A) = 36/120 = 3/10 = 0,3.

b) Dé 3 hat dugc chon 1a dau cho hoa vang np = C’;’ = 35, do d6 xac suit
P(B) =35/120 = 0, 25.

¢) Dé 3 hat dugc chon c6 it nhit 1 hat cho hoa tring. Tacé C = B = C2 =
35 v6i xs bing 35/120 = 7/24. Tt d6 P(C) = 1 — 7/24 = 17/24.

Bai 13. Tilé ndu: xam: trang = 1:2: 1.
Ludce dd Bernoulli n = 5.

a) k=3,p=1/4,xs1a P5(3) =0,088....

b) C6 2 nau, 3 xam, xac suit 1a C2p?.C3p3 = 5/64 v6ipy = 1/4, pr = 2/4 =
1/2.

¢) Cipl.C3p3C3p3 = 15/128, & day them p; = 1/4.

Bai 14. Goi T 1a sy kién viéc truyén mau duge thyc hién. Ky hieu (A—O)
13 sy kién ngudi nhan ¢6 nhém mau A, ngusi cho ¢6 nhém mau O...c6 9 sy
kign, thi 7= (0O - O0)+ (A—-0) + ....

Ta c6 P(T) = 0,34.0,3440, 37.0, 34+0, 37.0, 37+0, 21.0, 34+0, 21.0, 21+
0,08.0,34 4+ 0,08.0,37 4+ 0,08.0,21 4+ 0,08.0,21 4+ 0,08.0,08 = 0, 5738;

a) Goi A la bién ¢6 ngudi nhan mau ¢6 nhém mau A. Ta ¢6 AT = (A —
O) + (A — A) va tit d6 P(AT) = 0,37.0,34 4 0,37.0,37 = 0, 2627; Ta cin
tinh P(A/T) theo cong thic

P(AT)
P(T)

P(A/T) = = 0,2627/0,5738 = 0, 46.

b) Tinh xs dé ngudi nhan mau c6 nhém mau B: lam tuong tu.



Bai 15. Ta chi y cac sy kién dbi véi phong A va céc sy kién dbi véi phong
B 1a doc 1ap nhau.

a)

b)

C6 C2CZ cach chon tit mdi phong ra 2 nhan vién. S6 cach chon ra tit méi
phong 2 nam 1a C3C% . Tir d6 xac suat bing C3C3/C2CE = 3/50.
Goi A 1a sy kién 2 nhan vién duge chon clia phong A qua ky kiém tra.

Goi Ay, Ay, A3 lan luot 1a cac sy kién 2 nhan vién dudce chon clia phong
A 13 hai nam, hai ni, mét nam mot nd.

Theo cong thitc xac suat toan phan ta co6

P(A) = P(A1)P(A/A1) + P(A2) P(A/A2) + P(A3)P(A/As).

02 CZ Clol
P(A) = C%0,82 - 0—30, 7+ 822 clcl/c20,8.0,7 = 0,577.
5 5 5

Tuong tu ddi v6i phong B, goi B 1 sy kién 2 nhan vien dugce chon cia
phong B qua ky kiém tra. Tinh tuong tu P(B) = 0, 562.

St kién can tinh x4c suat ci 4 nhan vién déu qua 1a AN B va vi chiing
doc lap nen P(AB) = P(A).P(B) = 0,577.0,562 = 0, 324274.

Do P(A) > P(B) nén khi niing qua ky kiém tra ctia phong A cao hon
phong B.

Bai 16. Nhoém 6 bénh nhan trong dé ¢6 4 ngudi mac bénh A va 5 nguoi
méic bénh B.

a)

b)
c)

Tinh s6 ngudi méac ca hai bénh: nag =ns+ngp—naup=4+5-6=3
nguoi.

C3/C2 =1/5.

Goi C la su kién ca hai bénh nhan déu khoi bénh.

Goi O 1a sy kién mdi ngudi chi mic 1 loai bénh.

Goi O3 1a sy kién 1 nguoi chi mic 1 loai bénh va 1 ngudi mac 2 bénh.
Goi (O3 1a sy kién mdi nguoi mic 2 loai bénh.

Chu ¥ réng s6 nguoi chi mic bénh A 14 4 — 3 = 1 vA s6 ngudi chi méc
bénh B1a 5 —3 =2 va do d6 ¢6 1 + 2 = 3 ngudi chi méc 1 loai bénh.



Tit d6 P(Cy) = C3/C% = 1/5; P(Cy) = CiC1/C2 = 3/5; P(C5) =
C2/C2 = 1/5. Céc xs dk P(C/C1) = 0,82 = 0,64; P(C/Cs) = 0,8.0,6 =
0,48; P(C/C3) = 0,6 = 0,36. Theo cong thitc toan phan ta c6 P(C) =
1/5.0,64 + 3/5.0,48 4+ 1/5.0,36 = 0, 488.

Bai 17. Goi A, B, C lan lugt 13 sy kién ba phong A, B, C' thanh cong. Theo
gid thiét thi P(A) = 0,4, P(B) =0,3; P(A) =0, 2;

a) Su kién c6 diing mot phong thanh cong 14 D = A.B.C+A.B.C+ A.B.C.
Chu y ring A, B,C doc lap nén ta ¢6 P(D) =0,4.(1-0,3).(1-0,2) +
(1-0,4).0,3.(1-0,2) + (1 —0,4).(1—0,3).0,2 = 0, 452.

b) P(AUBUC) = P(A) + P(B) + P(C) — P(ANB) — P(BNC) — P(An
C)+ P(ANBNC = P(A) + P(B) + P(C) — P(A)P(B) — P(B)P(C) —
P(A)P(C) + P(A)P(B)P(C) = 0,4+ 0,3+ 0,2 — 0,4.0,3 — 0,3.0,2 —
0,2.0,4 +0,4.0,3.0,2 = 0, 664.

¢) Goi A; 1a sy kién phong A hoan thanh nhiém vu. Ta c6 P(A;) = P(A).1+
P(A)P(A) =0,4+0,6.0,4 = 0,64. Tuong tit xac suat dé phong B hoan
thanh nhiém vu 14 0,34 0,7.0,3 = 0,51 va phong C hoan thanh nhiém
vy 1a 0,2+ 0,8.0,2 = 0,36. Ba phong doc lap nén x4c suat cd 3 phong
hoan thanh nhiém vu la 0, 64.0,51.0,36 = 0, 117504.

Bai 22. (Tuong tu vi du 7.2 trong gido trinh)

Goi A 1a sy kién mot chiing khoan duge danh gia 14 mua t6t.

Goi A1, Ay, Az lan lugt 1a sy kién chitng khoan thudc loai tot, trung binh,
xau.
Ta can tinh xac sudt hau nghiém P(A;/A) trong cau a) va P(As/A)
trong cau b) béng cach sit dung CT Bayes.

Ta c6 P(A;) = 0,25; P(A3) = 0,5; P(As) = 0, 25.

Cac xs dk P(A/A;) = 0,4; P(A/A5) = 0,2; P(A/A3) = 0, 1; Tit d6 theo
CT xs toan phan thi P(A) = 0,25.0,4 + 0,5.0,2 + 0,25.0,1 = 0,225. Tir d6
P(A1/A) = P(A1)P(A/A;)/P(A) = 0,25.0,4/0,225 = 4/9 va P(A3/A) =
P(A3)P(A/A3)/P(A) =0,25.0,1/0,225 = 1/9.



Bai 18.

a) F = ANBNCUDNG vatitds P(F) = P(ANBNC)+P(DNG)—P(ANBN
CNENG) = P(A)P(B)P(C)+P(D)P(G)—-P(A)P(B)P(C)P(D)P(G) =
0,13 40,052 — 0,13.0,05% = 0,001 + 0,0025 — 0,001.0, 0025 = 0, 0035

b) P(DNG/F) = P(DNGNF)/P(F) = P(DNG)/P(F) = 0,05%/0,0035 =
0,71428.

2 Chuong 3

Mot hop dung 15 qui béng ban trong do6 ¢6 9 qua mdi. Lan dau ngudi ta lay
ra 3 qua dé thi ddu, sau d6 lai trd vao hop. Lan thit hai lai 14y ngiu nhien
ra 3 qui. Tinh xéc suit dé cd 3 qua liy ra lan sau déu 13 mdi.



