ThS. Pham Tri Cao * Chuong 1

I/Phép thit ngiu nhién va bién ¢d ngiu nhién:
Phép thit ngiu nhién: 13 viéc thyc hién 1 thi
nghiém/thyc nghi€m, hodc viéc quan sdt 1 hién
trong tu nhién trong 1 sd diéu kién nhat dinh. N6
c6 thé din dén két cuc ndy hoic két cuc khdc (c6 it
nhat 2 két cuc). Va viée 1am ndy c6 thé thuc hién
bao nhiéu lan ciing dudc.

~ CHUONG1:
XAC SUAT CUA BIEN CO

Vdl: Tung 1 dong tién sdp ngita (cAn d6i, dong chat),
xét xem mit ndo xudt hién (mit ndo dugc 14t 1&n).
Day la 1 phép tht ngdu nhién?

Céc két cuc ctia phép thit NN goi 1a céc bién cd.
C6 3 loai bi&n ¢6: bc ngdu nhién, bc chic chin, be

Vd2: Ném hon dd xudng nudc, xét xem hon dd chim khong thé ¢6

hay ndi. BeNN: 13 be ¢6 thé xdy ra hodc khong xdy ra khi thuc
Day 1a 1 phép thit ngdu nhién? hién phép thir. Ky hiéu A, B, C,...

Vd3: Hai v chong cai nhau. Xét xem ho c6 ly di nhau Be cc: 1a be ludn xdy ra khi thuc hién phép thi. Ky hiéu
khong. 0

Day 1a 1 phép thif ngau nhién? Bc khong thé ¢6: 1a be khong thé xdy ra khi thyc hién

phép thit. Ky hiéu @

Tu day trd di khi ta n6i phép thit thi ¢ nghia la phép thit s La < A
Y prep & prep Ta chi nghién cttu bcNN ma thoi.

NN.
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Vdl: Tung 1 con xiic xic cAn d6i, dong cht (cdc mit

Ve A/ / \ 7/ v \ /\/ A VD2: X/t 1 i d\ h 5 2 .
dugc ddnh sO ndt tir 1->6) , xét xem mdt nao xuat hién. S AL LB G0 & ton

bat: A =bc gia dinh ¢6 1 trai, 1 gdi.

biat: A=bc xuathién mitco sO nit <=6 B = be gia dinh ¢6 2 con,
B=bc xuAt hién mit c6 so nidt >7 C = be gia dinh ¢6 3 con.

~, ‘A - s N , N N 2 P> 3 9
C=bc xuat hién mit c6 so nit 12 sd chin Be nao 1a bece, bekte, beNN?

Bi€n c¢d nao 13 bi€n ¢d chic chin, be ktc, bcNN?

1) QUAN HE GIUA CAC BIEN CO

Thong thudng sinh vién coi nhe phin nay, cho ring

“chuyén nhé nhu con thd”, “khéng c6 gi ma am i”.
Phéi tinh xdc sudt cdi nay, xdc sult cdi kia thi mdi

Vd3: hop ¢6 8 bi: 6 bi Trdng, 2 bi Xanh. Ldy ra 3 bi “xiing danh dai anh hing”! Hoc xdc suit ma “khong
Xem mau. thay xdc suat dau”, hoc ciac quan hé nay thi chdn chét!
Pit A= be 14y duge 3 bi T Tuy nhién khi gip bai todn xdc sudt ddi héi phdi bi€t
: . ' ] cach tw phdn tich, tw ddt cdc bi€n co, dién ta ciu hdi dé
B=bc lay dugc 3 bi X cho theo cdc bién c6 da ddt thi lai khong lam dugc,
C=bc 1y dugc 3 bi hoic dién td khong ding!
Bc nao 1a bece, beNN, bekte? Hoidc doc bai gidng trong sich thi lai khong hi€u tai

sao ngudi ta bi€n doi duge nhu vay!

N&u da hi€u r5 vé cdc quan hé giita cdc bién ¢ thi cdc
van dé trén diing la “chuyén nho nhu con thd ™!

Vay ban thich “con thd” nao !?
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II/QUAN HE GIUA CAC BIEN CO:

1)Kéo theo: be A goi 1a kéo theo bc B né€u be A xay
ra thi dan dén bc B xdy ra, khi thuc hién phép thu.

K¢ hiéu: AcB hay A=>B

Vdl: Mot sv mua 1 td vé so.

bit A=bc sv nay tring s6 doc dic
B=bc sv nay tring s&

AcB hay BCA ?

Diing biéu d6 Venn minh hoa?

DKEO THEO

VD2: xét 1 gia dinh ¢6 2 con.
bédt A= bc gia dinh c6 con trai.

B=bc gia dinh c6 2 con trai.
AcB hay BCA ?

VD3: Xét 1 hoc sinh di thi dai hoc khdi A.
bat A= bc hoc sinh nay thi dau

B=bc hoc sinh nay c6 diém Todn 12 10
AcB hay BCcA ?

Viy A=B néu AcB va BcA

Vdl: Tung 1 con xiic xdc. ,

bat A=bc con xx xh mit c6 s0 nit chan
B=bc con xx xh mit c6 s6 nit la: 2,4,6
C=Dbc con xx xh mit cé sO nat la: 2,4

A=B? A=C?

2)TUCGNG bUGONG

Vd2: hop c6 8 bi: 6T, 2 X. 14y 2 bi ra xem mau.
bit A=bc 14y dudc 1 bi T

B=bc lay dugc 1 bi X

C=bcldy dugc 3bi T

D= bc 14y dugc bi T
A=B? A=C? A=D?
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3)TONG (HOP):
2)TUGNG BUONG be C goi Ia tdng ciia 2 be A va B, ky hiéu C=A+B
Vd3: hop c6 8 bi: 4T, 2X, 2DP4. 1dy 2 bi ra xem hay C=AUB.
mau. C xdy ra n€u c6 it nhat 1 trong 2 bc A hodc B xay ra,
Pit A= be 18y duge 1 bi T khi thyc hién phép thi.
B=bc 1ay dugc 1 bi X
A=B? Céu héi: Vay A va B cing xdy ra khi thyc hién phép
tht dugc hong?
3)HOP
3)HOP Vd2: 1L.8p c6 50 sv, trong d6 co: 20 sv gidi AV, 15
VdI: tung 1 con xic xidc. Xét xem mit ndo Xuat sv gidi PV, 7 sv gidi cd 2 ngoai ngif trén.
hién. Chon NN 1 sv trong 16p.
Pit C=be con xx xh mit c6 s6 nit chin. Pit A=bc sv nay gidi Anh

B=bc con xx xh miit c6 s6 nit 1 2 B=bc sv niy gidi Phdp
A= bc con xx xh mit cé S(? nit la 4,6 C=bc sv nay gidi it nhat 1 ngoai ng.
D= bc con xxxh mat c6 s6 niat la 2,4

D=bc sv nay giodi ca 2 ngoai ngit
C=A+B? C=A+D?

C=A+B? D=A+B?

Dung biéu dd Venn minh hoa?
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Tong qudt: C= A1+A2+...4+An .
C xdy ra néu c6 it nhat 1 bc Ai xdy ra, khi thyc hién
phép thu

Vd: Ki€ém tra chit lugng n sin phim.
bit Ai=bc sp thit i xau.

C=bc ¢6 it nhat 1 sp x4u
C=Al+A2+...+An

Vay “hiéu” déu + giita cdc bién cd nghia la gi?

4)TICH (GIAO):

bc C goi la tich ctia 2 bc A va B, ky hiéu C=A.B
hay C=ANB

C xdy ra néu cd 2 bc A va B cung x4y ra, khi
thuc hién phép thi.

4)TICH

Vdl: tung 1 con xx. Xét xem mdt nao xh.
Pit A= bc con xx xh mit ¢é so nit 1a 2,4
B= bc con xx xh miit cé so nit 12 2,6
C=bc con xx xh mit cé so nit1a 2
D= bc con xx xh mit ¢6 sd nit 1a 2,4,6
C=A.B? C=A.D?

4) TICH

Vd2: Chon NN 114 bai tir bd baitdy 52 14.
bat A=bc c6 dugc 14 gia.

B=bc ¢6 dudc 14 co

C=bc c6 dugc 14 gia co.
C=A.B?
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4)TICH

Vd3: Lép ¢6 50 sv, trong d6 cb: 20 sv gidi AV,
15 sv gidi PV, 7 sv gidi ca 2 ngoai ngi trén.
Chon NN 1 sv trong 16p.
bit A=bc sv nay gidi Anh

B=bc sv nay gidi Phap

C=bc sv nay gidi ca 2 ngoai ngir
C=A.B?

4)TICH

Tong qudt: C =A1.A2...An.
C xdy ra néu tit cd cdc Ai cung xay ra, khi
thuc hién phép thi

Vd: Kiém tra chit lugng n sp.
bit Ai=bc sp tht i 6t

C=bc ti't cd cic sp déu tot
C=A1.A2...An

A '/\() /\’ o~ e '/\’ /\’ ~ S N
Vay “hiéu” ddu . giita cdc bién c6 nghia la gi?

5)XUNG KHAC:

A va B goi 1a xung khic né€u A va B khong dong thdi
xay ra, khi thyc hién phép thi. Ky hiéu A.B=0

V6i 2 bi€n ¢b A, B thi ta c6 4 trudng hop:
A xr, Bxr

A xr, Bkxr

A kxr, Bxr

A kxr, Bkxr

Vay trudng hdp nao dng véi xung khdc?

5)XUNG KHAC

Vd 1: Tung 1 con xtc xic.

dit A=bc dugc mit ¢ so nit chin.
B=bc dugc mit c6 sd nit 1a 2.
C=bc dugc mit c¢6 so nit 18.
D=bc dugc mit ¢ so nit 1,3

Xac dinh A.B? A.C?

A.B xung khic? A,C xk? A,D xk?
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5)XUNG KHAC
Vi du 2: Hop phin c6: 9 vién phan tring, 2 vién phin
dé. LAy NN 1 vién phan ra xem mau.
bit T=bc dugc vién phan T.
P=bc dugc vién phan P.
A=bc 1dy dugc 1 vién phan
T,b xung khic? T,A xk?

5)XUNG KHAC

Vi du 3: HOop phan c6: 9 vién phan tring, 2 vién
phan d4. LAy NN 2 vién phin ra xem mau.
bit A=bc dugc 1 vién phan T.
B=bc dudc 1 vién phan b.
C=bc dugc 2 vién phan T
D=bc 18y dugc vién phdn T
A,B xung khic? A,C xk? B,Dxk?

5)Xung khic

VD4: Lép c6 50 sv, trong d6 c6 7 sv téc highlight 7 mau
(d6, xanh, vang, luc, lam, cham, den), 15 sv t6c highlight
mau vang, cic sv con lai toc mau den. Chon NN 1 sv
trong 16p.

A=bc sv nay c6 téc mau den

B=Dbc sv nay c6 téc mau vang

A, B xung khic?

VD5: gia thiét giong VD4. LAy NN 2 sinh vién.

A=bc 2 sv nay c6 toc mau den

B=Dbc 2 sv nay c6 téc mau vang

A, B xung khic?

VD6: giong VD5. Nhung 16p chi ¢6 1 sv ¢6 téc 7 mau.

5)Xung khic

VD7: B6 bai tdy c6 52 14. LAy ngiu nhiénra 1 14.
A=bc 1dy dugc 14 4ch

B=bc 14y dugc 14 co

A, B xung khic?

VDS8: B bai tdy c6 52 14. LAy ngiu nhién ra 2 14.
A=bc 1dy dugc 2 14 4ch

B=bc 14y dugc 2 14 co

A, B xung khic?
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6)POI LAP:

®A, B goi la doi lap n€u A va B khdong dong
thdi xay ra, va 1 trong 2 bc A hodac B phéi
xay ra, khi thyc hién phép thi. Ky hiéu:
bi€n c¢6 dGi lap cia A ky hiéula A hay A*
®VGi 2 be A,B ta c6 4 trudng hgp xay ra:
A xr, Bxr
A xr, Bkxr
A kxr, Bxr
A kxr, Bkxr
Vay trudng hgp nao tng véi doi lip?

6)POI LAP

Nhin xét sau dung hay sai?
A, A* d6ilap &  A+A*= Q
va A.A* =¢

Nhin xét sau dung hay sai?
A.B xung khic --> A,B d6i lap.

6)POI LAP
VdI: Tung 1 con xic xic.
A=bc xuit hién mit c6 s6 nit chin
B=bc xuit hién mit cé so nit 1é
C=bc xuat hién mit c6 s ndt 13 : 2 hoic 4
AB d6ilap? B,C ddilap?

6)POI LAP

Vi du 2: Hop phan c6: 9 vién phan tring, 2 vién phan
dé. LAy NN 1 vién phan ra xem mau.
bit T=bc dugc vién phan T.
P=bc dugc vién phan P.
A=bc 1ay dugc 1 vién phan
T.p d6i lap? T.A ddi lap?
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6)POI LAP

Vi du 3: Hop phan c6: 9 vién phan tring, 2 vién phan
ddé. LAy NN 2 vién phan ra xem mau.
bit B=bc dudc 2 vién phan T.
C=bc dudc 2 vién phan P.
A=bc 14y dugc nhiéu nhat 1 vién phan P
D=bc 18y dugc vién phadn T
B,C d6i 1ap? A,C ddilap? C,D ddi lap?

6) DPOI LAP

Bai tap: xét 2 ngg&ii (1 nam, 1 nit) dugc cho la
dang yéu nhau tham thiét.

A=anh yéuem

B=em yéu anh

Xét y nghia ctia cdc quan hé sau:

A=B? A=>B? B=>A?

A+B? AB?

ABxk? A,Bdoilap?

7)NHOM BIEN CO XUNG KHAC TUNG POI:

7)NHOM BIEN CO XUNG KHAC TUNG POI:

Nhém (ho) n bién c6 A1,A2,...,An goi la xung khic
tirng doi néu hai bi€n c6 bat ky trong nhém la xung
khdc nhau (nghia 12 Ai.Aj=®, v6i moi i#j)

VD1: tung 1 con xtc xidc

Pit A= bc con xx xh mit ¢ so nit1a 1,2
B= bc con xx xh miit cé so nit 12 4,6
C=bc con xx xh mit cé so nit1a 5

D= bc con xx xh mit c¢6 s ndt 12 1é

A,B,C xktd? A,B,D xktd?
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7)XKTD

Vd2: Hop phan c6: 9 vién phan tring, 2 vién phin
dd, 3 vién phan Xanh. LAy NN 1 vién phan ra xem
mau.

T=bc dugc vién phan T

P=bc dudc vién phan b

X=bc dudc vién phan X

T,b,X xktd?

7)XKTD

Vd3: Hop phan c6: 9 vién phan tring, 2 vién phin
d4. LAy NN 2 vién phan ra xem mau.

A=bc dugc 2 vién phan T

B=bc dugc 2 vién phan b

C=bc dugc 1 vién phan T

A,B,C xktd?

7)XKTD

Vi du 4: Khoi t¢ dién c6 4 mit: 1 mit son xanh, 1 mit
son tring, 1 mit son vang, mit con lai Y2 son xanh va
15 son vang. Chon ngau nhién 1 mit cta t& dién dé
Xem mau.

T=bc chon dugc mitco son T

X=bc chon dugc mét cé son X

V=Dbc chon dugc mit c6 son V

X, T,V xk td?

8)NHOM BC PAY PU:

Nhém n bi€n c¢d Al1,A2,...,An goi 12 diy di néu
Al1+A2+...+An =Q

Vd: tung modt con xtic x4c

A=bc mit 1,2 xh

B=bc mit 3,4 xh

C=bc mit 4,5,6 xh

D= bc miit1é xh

A,B,C dd@? A,B,D dd?

10
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9)NHOM BC DAY PU VA XUNG KHAC
TUNG POI:

Al,A2,..,An goi 12 nhém bc dd va xktd néu
Al1,A2,...,An 1a nhém bc dd va la nhém be xktd

Nhin xét: A, A* 1a nhém bc diy dd va xung khic.

9)NHOM BC BbP VA XKTP

Vdl1: tung mdt con xtc xic
A=bc mit 1,2 xh

B=bc mit 3,4 xh

C=bc mit 4,5,6 xh

D=bc mit 5,6 xh

E=bc mit 5 xh

A,B,C dd va xktd?
A,B,D dd va xktd?
A,B.E dd va xktd?

9)NHOM BC PP VA XKTD

Vd2: Hop phan c6: 9 vién phan tring, 2 vién phan do,
3 vién phan Xanh. LAy NN 1 vién phan ra xem mau.
T=bc dugc vién phan T

P=bc dudc vién phan B

X=bc dudc vién phan X

T,D,X 1a nhém bc dd va xktd?

9)NHOM BC BbP VA XKTP

Vd3: Hop phan c6: 5 vién phan tring, 3 vién phin
Xanh. LAy NN 2 vién phan ra xem mau.

A=bc dugc 2 vién phan T

B=bc dudc 2 vién phan X

C=bc dudc 1 vién phan X.

A,B,C la nhém bc dd va xktd?

11
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10)BIEN CO SO CAP:

Bc so cip 1a be khong thé phan chia (ché nhd) thanh
cac bién ¢d khéc.

Tap hgp cdc be sc tao thanh khong gian cédc be sc,
hay kg mau. Ky hi¢u Q

Bc sc cdn dudc goi 1a két cuc t6i gidn

10) BIEN CO SO CAP

VdI: Tung 1 con xtic xic, xét xem mit ndo xuat
hién.
Ai=bc xuit hién mit cé sd nit 1a i, i=1,6 B=bc xh
mit ¢ s nit chdn
Ta c6: Ai, i=1,6 1a cac bc sc
B khong 1a bese vi: B=A2+A4+A6

Q={A1,A2,....A6} : kg miu

10)BC SG CAP

Vd2: xét gia dinh c6 2 con.
Hiy xéc dinh cdc be so cidp va kg mau?

10)BC SO CAP

Gidi vd2:
Q= {TT,TG,GT,GG}

Vd3: tung 1 dong xu sip ngita (caAn ddi, dong chat) 2
1an.
hiy xac dinh cdc bc so cap va kg mau?

12
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10)BC SO CAP

Gidi VD3:
Q={SS,SN,NS,NN}

BT1: tung 1 dong xu sip ngita 3 1an.
hiy xdc dinh cdc besc va kg miu.
hong gidi!

10)BC SO CAP

BT2: hop ¢6 3 bi T, 2 bi X. 14y tir hdp ra 2 bi xem
mau. C6 3 c4ch 14y:

cdch 1:14y NN 2 bi (ldy 1 ldn, va ldn dé &y cd 2 bi)
cdch 2: 18y 1an lugt 2 bi (Idy 2 ldn, mdi ldn 1 bi. Ldn
1 1dy 1 bi ra xem mau roi bé bi dé ra ngodi ludn,
sau doé &y 1 bi nita lan 2)

cdch 3: 1dy c6 hoan lai (néi hoang gia) (hoic bd
lai-néi déan gid) 2 bi (Idy 2 lan, méi lan 1 bi. Ldn 1
ldy 1 bi ra xem mau réi bé bi dé tré lai hdp, sau dé
ldy tiép 1 bi nita lan 2)

Hiy xéc dinh cdc bese, kg miu ng vdi tirng céch
14Yy.

HDBT2:

Cl1:¢c6 C(2,5)=10 besc
C2: ¢ A(2,5)=20 bcsc
C3: ¢4 52=25 bese

Tu nghi cdch ghi cdc bese nay, rat thi vi!

IID)TINH CHAT

A=A hay (A%)*=A

A+Q=0Q , AQ=A

Ath=A  Ab=0

A+A=A , AA=A
A+B=B+A ., AB=BA
A+(B.C)=(A4B)(A+C) . A(B4C)=AB+AC
A+B=AB . AB=A4+B
A+B+C=4BC . ABC=4+B+C

13
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I)TINH CHAT

Vdl: Kiém tra chit lugng 4 sdn pham.

Pit Ak=bc sp thi k t6t. Bi€u dién céc be sau theo Ak:

A=bc ca 4 sp déu tot

B=bc c63sptot , C=bc c6 it nhat 1 sp xau

D=bc ¢6 it nhat 1 sp tt , E=bc ¢6 t8i da 1 sp x4u

Gidi: A=A1.A2.A3.A4

B=A1*.A2.A3.A4+ A1.A2*.A3.A4
+A1.A2.A3*% Ad+ A1.A2.A3.A4*

C=A*, C= A1*+A2*+A3*+A4*

D= A1+A2+A3+A4

E=A+B

Tinh chat:

VD2: C6 2 sinh vién di thi.

A=Dbc sv 1 thi ddu , B=bc sv 2 thi dau
Hiy dién ta cdc bc sau theo A, B :
1)ca hai sv déu thi diu

2)khong c6 ai thi dau

3)c6 it nhat mdt ngudi thi dau
4)chi ¢6 sv 1 thi dau

5)sv 1 thi dau

6)chi c6 mot sv thi dau

7)c6 nhiéu nhat mdt ngudi thi dau
8)co sv thi diu

Giai:
1)AB
2)A*B*
3)A+B
4)AB*
5A
6)AB*+A*B
TA*B*+A*B+AB*= (AB)*
8)A+B

Bai tap 1:

C6 3 sv di thi. A, B, Clan lugtla be sv 1, 2, 3 thi du.

Hay dién t& cdc bc sau theo A, B, C :
1)ca 3 déu thi dau

2)khong c6 ai thi dau

3)c6 2 ngudi thi dau

4)c6 1 ngudsi thi ddu

5)cé it nhat 1 ngudi thi dau
6)c6 nhi€u nhat 1 ngudi thi dau
7)c6 nhiéu nhat 1 ngudi thi rét
8)c6 nhiéu nhat 2 ngudi thi rét
9)chi ¢6 sv 1 thi didu

10)chi ¢6 sv 1 thi rét

11)sv 1 thi dau

14
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BT2:

Hop ¢6 3 bi T, 2 bi X. L&Y ldn lugt 2 bi tit hp.
Ti= be 14y duge bi T & 14n 18y th i, i=1,2
Biéu dién cdc bi€n cd sau theo cdc Ti (xét cho 2 bi 1dy
ra):

DIay dugc O bi T

D)lay dugc 1 bi T

3)lay dugc 2bi T

4)1ay dudc it nhat 1 bi T

5)Iay dugc 2 bi ciing mau

6)l1ay dudc nhiéu nhat 1 bi T

7lay duge bi T

Gidi:
DT1*T2*
D)TIT2*+T1*T2
3)TIT2
4)T1+T2
S5)TIT2+T1*T2*
6)(T1T2)*
7)T1+T2

oy

T3:

HOp 1¢6:2bi T, 3 bi X. Hop 2 ¢6: 2 bi T, 2 bi X. Lay 1
bi tir hop 1 bd sang hop 2, rdi sau d6 14y ngiu nhién 2 bi
to hop 2 ra.

A=bc 1dy dugc bi T tir hop 1

Bi=bc 14y dugc i bi T tir hop 2, i=0,2

Biéu dién cdc bi€n c6 sau theo A, Bi (xét cho 3 bi ldy
ra):

DIay dugc 3bi T

2)lay duge 1bi T

3)ldy dugc 2bi T

4)]ay dugc O bi T

5)Iay dugc bi T

Gidi:

1)AB2
2)ABO+A*B1

3)AB1+A*B2

4)A*B0

5)(A*B0)*= A+B0*= A+B1+B2

15
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BT4: Hop 1¢6:3biT,2bi X. Hop2c6: 3bi T, 3 bi X.
LAy ngiu nhién tir mdi hdp ra 2 bi.

Ai=bc 14y dugc i bi T tit hop 1, i=0,2

Bi=be 14y dugc i bi T tir hop 2, i=0,2

Hay dién ta cdc be sau theo Ai, Bi (xét cho 4 bi ldy ra):
1)Idy dugc 4 bi X

2)lay duge 1bi T

3)ldy dugc 2bi T

4)1ay dugc 3bi T

5)lay dugc 4 bi T

6)1ay dugc it nhat 1 bi T

7)ldy dudc nhiéu nhat 2 bi T

8)lay dugc 3 bi ciing mau

9)1ay dugc 4 bi cing mau

Gidi:
1)AOBO
2)A1B0+AOB1
3)A0B2+A2B0+A1B1
4)A2B1+A1B2
5)A2B2
6)(AOBO)*
7) = 1)42)43)
8)= 2)+4)
9) = 1)+5)

Binh loan:

Qua VD trén ban c6 thdy dudc lgi ich cia viéc hoc
Xdc suat?!

Mot nang trude khi “trao thdn gdi phdn” cho chang
ludn mudn chang hia 1a: chang yéu nang va khéng yéu
ai khdc nita!

Néu nang khéng hoc XS thi s& néi: “anh c6 hda yéu
em khong” (ldc d6 chang mirng thAm trong bung!)
Né&u nang da hoc XS thi s& néi: “anh c6 hita chi yéu
mot minh em khong” (lic d6 chang 6m bung khéc
thim!)

IV/PINH NGHIA XA C SUAT:

1)Khdi niém: X4c suat ciia 1 be 1a I con sé” dic
trung cho kha niang xdy ra cia bc d6 khi thuc
hién phép thu.

2)Pn c6 dién: Thyc hién 1 phép thit NN. Gia st
c6 n két cuc tdi gidn (bc sd cAp) xdy ra.

Cé4c k&t cuc nay goi 1a dong khd ndng xdy ra
né&u khong c6 két cuc nao vu tién hay xdy ra hon
k&t cuc nao (cdc két cuc ndy c¢6 kha niing xdy ra
nhu nhau khi thyc hién phép thi).
K&t cuc ma khi n6 xay ra kéo theo bc A xiy ra
goi 12 k&t cuc thuin 1dgi cho bc A.
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2)DN CO PIEN
P(A)= s6 két cuc t6i gidn thuin 1di cho A /
s6 ke t0i gidn dong kha ning xdy ra
=506 bc sc thuin 1gi cho A /
s0 be sc dkn x4y ra
= Al /1Ql

Tinh chdt:
O<=P(A) <=1 v6i A 12 bc bt ky.
P(®)=1DI/1Q21=0/1Q21=0 , P(Q)=1Q1/1Ql =1

2)DN CO PIEN

VdI: Tung 1 con xtic xdc, xét xem mit nao xh.
Ai=bc xh mit c6 sd niti

B=bc xh mit c6 sO nit chin

C=bc xh mit c6 sd nit 1a: 2 hodc 3

D=bc xh mit cé so nit 1é

E=bc xh mit c6 sd nit 1a: 4 hoic 6

Ta co: Aila bcsc, Q={Al, A2, A3, A4, A5, A6}
P(Ai)=1/6

P(B)=3/6=1/2 , P(C)=2/6=1/3 ,

P(D)=3/6=1/2 , P(E)=2/6=1/3

2)DNCP (NHAN XET VDI1)

C,E xung khic. P(C+E)=4/6=2/3
C+E= bc xh mit c6 so nit 12:2,3,4,6
vay 4/6= P(C+E) = P(C)+P(E) = 2/6+2/6

B,D @i lap: P(B)+P(D)= "+ =1
=> P(D) = 1- P(B) hay P(B*)= 1-P(B)

B,C khong xung khic

B.C=bc xh mitcd sd nitla 2 , P(B.C)=1/6
B+C= bc xh mit cé so nit la: 2,3,4,6
P(B+C)=4/6=2/3
P(B+C)=P(B)+P(C)-P(B.C)

2)PNCD

Vd2: Hop c6 10 bi T, 4 bi X. LAy ngiu nhién 2 bi (1dy
mot 1an 2 bi) ra xem mau.

Tinh xs :

a) LAy dugc 2bi T

b) Liy duge 1 bi T, 1 bi X

c) L4y dudc 2 bi X
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2)DNCDb
Gidi VD2: Phép thir: 1ay ngiu nhién 2 bi tir 14 bi => C6
C(2,14) céch 13y => IQI=C(2,14)
a) A=bc 14y dudc 2 bi T
Trong C(2,14) cich 18y trén, ta thdy c6 C(2,10) cich
1y duge 2 bi T => 1AI=C(2,10)
Vay P(A)=IAl/ IQI=C(2,10)/ C(2,14)= 45/91
b) B=bc 14y duge 1 bi T, 1 bi X
Trong 9(2,14) céch l1ay trén, ta thay c6 C(1,10)*C(1,4)
cichlay dugc 1 bi T, 1 bi X
=> IBI=C(1,10)*C(1.4)
Vay P(B)=IBI/ IQI=C(1,10)*C(1,4)/ C(2,14)
=10*4/91 = 40/91

2)PNCP (GIAI VD2 -TIEP)

¢) C=bc 1ay dugc 2 bi X
P(C) = C(2,4) / C(2,14) = 6/91

Céch khic:

C 1a bi€n ¢d doi 1ap v6i A+B nén:
P(C)=1-P(A+B)

A,B 1a 2 bi€n c6 xung khic nén:
P(A+B)=P(A)+P(B)=45/91 + 40/91 = 85/91
Vay P(C)= 1- 85/91=6/91

2)PNCP

NX: DBE tinh xs cia be A ta thuc hién 2 budc sau:
B1) Tir gid thi€t bai todn (viéc thuc hién phép thiy) ta
tinh s6 be sc dkn xay ra => QI

B2) Trong céc bc sc dkn x4y ra, ta tinh s& bc sc thuin
Igi cho bc A => |Al

X4c sult ctia be A 1a: P(A)=1Al/ 1Q

BT1: Theo ban lap ludn sau ding hay sai, tai sao?

Xét mot gia dinh c6 2 con.

Ta c6 3 trudng hogp:

A=gia dinh c6 0 con trai (2 con gii)
B=gia dinh c6 1 con trai

C=gia dinh 2 con trai

Ta c6 3 trudng hop xay ra nén :
P(A)=P(B)=P(C)=1/3
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BT2: Theo ban 13p ludn sau ding hay sai, tai sao?
Hop c6 3 bi T, 2 bi X. 14y ngiu nhién tir hop ra 2 bi
Xem mau.

Ta c6 3 trudng hgp xay ra:
A=18y dugc 0 bi T (2 bi X)
B=1y dugc 1 bi T (1 bi X)
C=lay dugc 2bi T

Ta c¢6 3 trudng hgp xay ra nén:
P(A)= P(B)= P(C)= 1/3

3)DN XAC SUAT THEO THONG KE.:

P(A)=IAl/ 10
Han ché clia dinh nghia c8 dién?

3)PNTK

tinh dugc 1Al

Vidul: Mot 16 hang c6 N sdn pham sita hop. LAy
ngiu nhién n (n<N) sp ctia 16 hang

Dit: A=bc ¢6 m (m<=n) ph& phim trong n sp 14y ra.

Mudn tinh P(A) ta phdi biét s6 sp xdu (M) clia 16
hang la bao nhiéu:

P(A)=C(m,M)*C(n-m,N-M)/ C(n, N)
P& biét 16 hang ¢6 bao nhiéu phé pham ta phai klem
tra ( md ndp) tiing hop sira, dleu nay la khong thé
chap nhan dugc => s6 ph& pham M cta 16 hang la
khong biét dugc => P(A) khong thé tinh dugc

Ta thdy: Trong 1 sd trudng hop thuc t&, ta khdong thé

3)PNTK

Vi dy 2: Xét trd chdi: tung dong xu sip ngita & cédc
ndi co gian bac ldn. Pong xu khdng cin d6i va dong
chat, hoic khi tung c6 dé thanh nam cham k& bén!
Ta khong thé néi khd ning dugc mit sdp va mit
ngita 1a bing nhau, va bing Y2 => Phép thit (tung 1
dong xu, xem sip hay ngita) ¢ cdc két cuc khong
dong khd ndng xdy ra.
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3)PNTK
Vd3: xét nhitng ngudi dén siéu thi trong 1 ngay nao dé.
A= bc ¢6 500 ngudi nit d&n siéu thi trong ngay.

Ta c6 xac dinh dugc Al 1QI?

3)PNTK

Tan sudt: Thyc hién 1 phép thtr T n 1An. Goi m 1a s

1an xuat hién bc A quan tAim trong n 1an thi.

Ty s6 f n(A)=m/n  goila tan suit xuat hién ca bc A
(trong n lan thir)

Ta nhdn xét thay. khi s6 phép thi n cang 16n thi f (A)
cang tién gan dén 1 gid tri p nao do, nghia la

lim f (A)=p, khin -->o0

Pn: p goi la xs clia be A theo thong ké: P(A)=p
Trong thyc t€ ta hay dung f,(A) nhu 1a xs clia bc A khi
n 16n

3)PNTK

Vdl1: d€ xdc dinh x4c sudt 1 cip v¢ chdng sau khi
cudi nhau thi s€ ly di thuc t& 1a bao nhiéu. Ngudi ta
diéu tra thdi gian vira qua thiy c¢6 trong 10000 cip
cudi nhau, c6 500 cip ly di. Vay c6 thé xem xdc sudt
dé 1 cip sau khi cu6i nhau sé ly di la:
500/10000=0,05 (!)

3)DNTK

Vd2: cic két qué thong ké cho thdy tin sudt sinh con
trai fi nhién 1a 0,513 (# 0,5). Vay thi kha ning 1
nguoi phu nif sinh con trai trong 1 1an sinh hong pha1
12 0,5. c6 nghia 1a bi€n ¢d sinh con trai c6 x4c sut
#0,5.

Luu y: tuy nhién trong bai tip xdc sudt ngudi ta
van gia dinh x4c suit sinh con trai trong 1 1an sinh
la 0,5 (ngudi ta don gidn cho ring ngudi phu nit
Khi sinh chi ¢6 2 truong hgp: ¢6 hoac khong c6 con
trai, ma khong xét dén cic yéu té6 anh hudng
khac. Hay vi ly do nao d6 ma ctmb!)
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3)DNTK:

Tuy nhién dinh nghia thong ké van c6 1 s han ché:
*Chi 4p dung dudc cho cic phép thit NN c6 thé lip
lai nhiéu 1an 1 céch doc lap trong cdch diéu kién
gidng hét nhau.

*d€ cho k&t qua chinh xdc thi s6 1an thuc hién phép
tht n phai di 16n. Piéu nay trong thuc t€ khong phai
lic nao cling lam dugc.

3)PNTK (HAN CHE-TIEP)

Vdl: tan suit sinh con trai tw nhién 1a 0,513. tuy nhi€n
& Trung qudc dp dung chinh sdch sinh 1 con thi hién tai
tan suit sinh trai (héng tw nhién!) & Trung quoc 16n
hon 0,513 (theo bdo chi!).

Vd2: khi nghién ctu 1 con ga dé tritng thi ta c6 thé
nghién ctu n 1an dugc. Nhung khi “nghién ctu” 1
ngudi phu nif sinh con thi ta khong thé nghién ctu n
1an dudc (khéng thé yéu cdu nguoi ta hdy sinh n ldn
cho t6i dé t6i nghién citu!!!)

3)PNTK

Ngoai ra ngudi ta con dinh nghia xdc suit theo
phuong phéap hinh hoc. Tuy nhién pp hinh hoc van c6
han ché& cta né.

Pinh nghia xdc suit 1 cdch chit ché& 1a dinh nghia
theo tién dé xdc sudt. Mot dinh nghia khong 1dy gi
lam thd vi cho 1dm d6i véi chiing ta!

V/CAC CONG THUC TiNH XA C SUAT:

1)Cong thitc cong:
P(A+B)=P(A)+P(B)-P(A.B)

Néu A.B=® (A,B xung khic) thi:
P(A+B)=P(A)+P(B)

Mot Cau hdi 16n: cdi khé khidn nhat khi 4p dung
cong thic cong la gi?
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1)CT CONG

Tra 15i: khong xdc dinh dudc 2 be A, B c6 xung khic
nhau hay khong, trong bai tap cu thé.

1)CT CONG
Vdl: Lép c6 50 sv, trong d6 ¢6 20 sv gidi Anh, 15 sv
gidi Phap, 7 sv gidi ca 2 ngoai ngit. Chon NN 1 sv.
Tinh xs:
a) Chon dudc 1 sv gidi it nhat 1 ngoai ngit
b) Chon dugc 1 sv khong gidi ngoai ngit nao hét
HD:
a) A=bc sv nay gidi Anh

B=bc sv nay gidi Phap

C=bc sv nay gidi it nhit 1 ngoai ngit
C=A+B ? AB xung khic?

1)CTCONG (VD1)

A,B khong xung khdc vi ¢6 sinh vién gidi cd 2 ngoai
ngit.
P(C)=P(A+B)=P(A)+P(B)-P(AB)
=20/50 + 15/50 —=7/50=28/50
b) D= bc sv nay khong gidi NN nao hét
P(D)=P(A* B*)=P[(A+B)*]
=P(C*)=1-P(C)=1-28/50 =22/50

1)Cong thuc cong

VD2: gia thi€t giong VD1.
a)Tinh x4c sut: sv nay chi gidi AV?
b)Tinh xdc suit : sv ndy chi gidi ding 1 ngoai ngir?

VD3: gid thi€t giong VD1. nhung thay vi chon 1 sv thi
ta chon ngau nhién 2 sv. Tinh xdc suat:

a)Ca 2 sv déu gidi ca 2 ngoai ngir?

b)Ca 2 sv gidi it nhat 1 ngoai ngit?

¢)Ca 2 sv chi gidi AV?

d)C4 2 sv chi gidi 1 ngoai ngit?

e)Ca 2 sv khong gidi ngoai ngit nao hét?
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1)Cong thic cong

VD2: 1)CT CONG
a)P(AB*)= P(A)-P(AB)

b)P(AB*+A*B)= P(A)+P(B)-P(AB) Vd4: Hop c6 10 ciy viét bic, trong d6 c6 3 cdy viét

xau. LAy ngiu nhién 2 cay. Tinh xs 18y dudc it nhat 1

VD3: 1QI=C(2,50) cay Viét tot
a)so sv gioica 2 NN: 7 HD: A=bc1dy dudc 1 cay viét tot

b) s sv gidi it nhat 1 NN: 13+7+8= 28

c)so sv chi gidi AV: 20-7= 13

d) s& sv gidi chi gidi mot NN: 13+8=21

e) s sv gidi khong gidi NN nao hét: 50-28= 22

B=bc 14y dudc 2 cay viét tot
C=bc 18y dudc it nhat 1 cay viét tot.
C=A+B? A,B xung khic?

Bai tAp: Gidi lai VDI, 2 biing c4ch gidi & VD3.

1)CT CONG (VD4) 1)CTCONG
A.B xung khic, vi ta chi lﬁ/y c6 2 cay. Hodc ta dugc 1 VDS: Lﬁfy Hg?lll nhién 2 14 bai tir bo bai tdy 52 14

cdy viét tot hodic ta dudc 2 ciy viét tdt. Khong thé
dugc ca 2 trudng hgp. Ta chi dugc ca 2 truong hdp khi
18y 4 cay. :
P(C)=P(A+B)=P(A)+P(B) A,B xung khac?
—C(1,7)*C(1,3)/ C(2,10)+C(2,7)/ C(2,10) Tinh P(A+B)?

bit: A=bc 14y dugc 2 14 dch
B=bc 14y dudc 2 14 co
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1)CTCONG

Gidi VDS5:

A,B xung khic vi 1 bd bai binh thuong khong thé cé

214 Ach co.

P(A+B)=P(A)+P(B)
=C(2,4)/C(2,52)+C(2,13)/C(2,52)

1)CTCONG
Tong qudt: Nim céch ghi nha!
*P(A+B+C)=P(A)+P(B)+P(C)
-P(AB)-P(AC)-P(BC)
+P(ABC)
Né&u A,B,C xk tirng doi thi:
P(A+B+C)=P(A)+P(B)+P(C)
*P(A+B+C+D)=P(A)+P(B)+P(C)+P(D)
-P(AB)-P(AC)-P(AD)-P(BC)-P(BD)-P(CD)
+P(ABC)+P(ABD)+P(ACD)+P(BCD)
-P(ABCD)
Né&u A,B,C,D xk tirng doi thi:
P(A+B+C+D)=P(A)+P(B)+P(C)+P(D)

2)CT XAC SUAT €O PIEU KIEN:

Vdl: Hop c6 5 vién bi dé, 7 bi tring. LAy lan lugt 2 bi
(1dy khong hoan lai)

Biét rdng ldan 1 1dy duogc bi T, tinh xs ldn 2 14y duoc bi
i

Giai:

Ti=bc 1an i 14y dudc bi T , i=1,2

Ta c6 thé viét lai cAu hdi nhu sau: Biét ring T1 xdy
ra, tinh xs T2 xay ra

2)CT XSCbK

Gi&i VDI1:T1 xdy ra: Lan 1 1y dugc bi T => hop chi con
lai 11 bi (c6 6 bi T) => O 14n 14y th& 2 (chon 1 bi trong
11 bi) : 0 trudng hgp dknla 11, s6 trudng hgp thuan 1gi
cho T2 1a 6 => xdc suit clia T2 (vdi diéu kién T1 xay
ra) la 6/11.

Ta vi€t: P(T2/T1): xdc sudt ciia T2 véi diéu kién T1 xdy
ra

Ta cé: P(T2/T1)=6/11

Tong qudt: P(A/B) : xdc suit clia bec A véi diéu kién be
B ; B goila bc diéu kién

Cong thirc: P(A/B)=P(AB)/P(B)
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2)CTXSCbK

Vd2: Mbt t5 diéu tra din s6 vao thim 1 gia dinh ¢6 2
con

a) Tinh x4c suit gia dinh ndy c6 2 con trai

b) Pang ndéi chuyén thi ¢ 1 cdu con trai ra chao
khach. Tinh xs gia dinh nay c6 2 con trai

2)CTXSCBbK
Gidi VD2: Vi 1 gdinh ¢6 2 con, ta ¢4 4 trudng hgp xay ra:
T TG GT GG
Y4 Y4 Y4 Y4
a) goi A=bc gia dinh nay c6 2 trai
A=TT => P(A)=P(TT)='4
b) goi B=bc gia dinh nay c6 con trai
B=TG+GT+TT =>P(B)=3%
Su ki€n cdu con trai ra chao khidch => bc B xay ra => xs gia
dinh nay c6 2 trai la: P(A/B)
Ta c6: A.B=TT.(TG+GT+TT)=TT =>P(AB)=1%
Viy P(A/B)=P(AB)/P(B)="4 / % = 1/3
Ta thay: Khi bc B chua xdy ra thi xs cia A 1a P(A)=1% .
Tuy nhién khi b¢c B xdy ra thi khd ning xdy ra ctia
bc A ting 1én 1a P(A/B)=1/3

3)CT NHAN
31) BIEN CO BPOC LAP:

Bc A ddc 1ap ddi v6i bc B né€u be B x4y ra hay khong
xdy ra khong dnh hudng dén khd ning xdy ra cla A,
nghia 12 P(A/B)=P(A)

Néu A doc 1ap dv B thi B cling doc 1ap dv A, nghia la
P(B/A)=P(B). Liic d6 ta n6i A,B doc lap doi v6i nhau.

Vdl: Xétlai vi du 2 (gia dinh c6 2 con)
Ta c6 P(A/B)=1/3 # P(A)=" nén A,B khong doc lap

31)BC bOC LAP

Vd2: Tung ddng thdi 2 con xiic xic.

A=bc con xx thit nhdt xuat hién mit c6 sd nat lal
B=bc con xx thit 2 xuat hién mit cé so nit 18.
Xétxem A, B c6 doc 1ap?
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31)BC POC LAP
Tung 1 con xtc xdc thi c6 6 két cuc tdi gidn => Tung 2
con xx thi ¢c6 6%6=36 két cuc tdi gidn.
bit Ci=bc con thit 1 xh mitcé so ndtla i
Di=bc con thi 2 xh mit c¢6 sd nit 12 i
Khong gian miu Q={C1D1,C1D2, ...,C1D6,
C2D1,C2D2, ...,C2D6,

C6D1,C6D2, .., C6D6)
P(A)=6/36=1/6 , P(B)=18/36=1/2 , P(AB)=3/36=1/12
=>P(A/B)=P(AB) /P(B) = 1/12/ V2= 1/6
=>P(A)=P(A/B) =>A,B doc lap

31)BC POC LAP

Luu §: Trong thuc t&€ ta khé c6 thé diing cong thiic
P(A/B)=P(A) d€ xdc dinh A,B ddc 1ap (mot cdch chdt
ché) cho moi bai toan.

Cht y€u dva vao gid thi€t bai todn va suy luan: n€u
kha nidng xay ra cia bc A khong phu thudc vao bc B
(khéng bi anh hudng bdi bc B) thi ta néi A doc lap
doi vé6i B.

32)CONG THUC NHAN:

P(AB)=P(A/B).P(B)=P(B/A).P(A)
Néu A,B doc lap thi:
P(A/B)=P(A) => P(AB)=P(A).P(B)

nhan xét: CT nhan va CT xs c6 diéu kién?

1)Cau hoi 16n: cdi khé nhdt khi 4p dung cdng thic
nhanla gi?

2)cau héi hdi 16n: khi nao thi ta xét be diéu kién 13 be
A hoidc bc B?

32)CT NHAN
Tra 10i:
1) Ia xdc dinh xem A,B c6 doc lap khong

2) N€&u ta dé tinh P(A/B) hon 1a P(B/A) thi ta nén chon
be diéu kién 1a B.

VDI: hop ¢6 4 bi T, 3 bi X. 14y Ian lugt 2 bi.

dit Ti=bc 1an i 1dy dudc bi T, i=1,2
tinh x4c suat 18y dudc 2 bi T?

HD: ta thiy P(T2/T1) d& tinh hon P(T1/T2)
do d6: P(T2.T1)= P(T2/T1).P(T1)
= (3/6).(4/7)
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32)CT NHAN

VDI1: P(T1/T2) khé tinh nhung c6 tinh dugc hong?
Tra 10i:

Tinh dugc. Xin xem cdng thiic xdc suat ddy dd, cong
thirc Bayes sé ro!

32)CT NHAN

VD2: C6 2 ngudi A va B véi kha nang thi ddu mén
XSTK 1an lugt 12 60%, 80%. Kha ning thi diu clia
A va B 1a doc 1ap nhau.

Bié€t ring c6 it nhat 1 ngudi thi diu, hay tinh xac
sudt ngudi A thi dau?

Gidi VD2:
DPit cdc bién cd sau:
A= bc ngudi A thi dau
B=bc ngudi B thi dau
C=bc c6 it nhat 1 ngudi thi dau
C=A+B
P(AC)= P[A(A+B)]= P(A+AB)
= P(A.Q+AB)= P[A(Q+B)]= P(A.Q)= P(A) = 0.6
P(C)= P(A+B)= P(A)+P(B)-P(AB)
=P(A)+P(B)-P(A)P(B)= 0,6+0,8-0,6*0,8
Hoic P(C)= P(A+B)= 1-P(A*B*)
P(A/C)= P(AC)/P(C)

32)CT NHAN

Luu y: Tinh xung khic va tinh ddc 14p ctia 2 bc A,B.
A.B=¢ (A,B xk) > P(A.B)=P(¢) =0
P(A)#0,P(B)#0

Vay P(A).P(B) # P(A.B)

A,B xk 2 A, B khong doc lap
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32)CT NHAN

*Nhém 3 bi€n cd ddc lap ting doi:
A,B,C ddc lap tirng doi néu A,B dl; A,C d1; B,C dl

*Nhém 3 bi€n cd doc 14p toan thé:
A,B,C doc lap tt néu A,Bdl; A,Cdl;B,Cdl
va A,BC dl; B,AC dl; C,AB dl

Hay:
P(AB)=P(A)P(B) ; P(AC)=P(A)P(C) ; P(BC)=P(B)P(C)
P(ABC)=P(A)P(B)P(C)

32)CT NHAN

*Nhém n be doc 1ap toin thé:

Al,..,An doc lap toan thé né€u mdi bi€n cd trong
nhém doc 1ap d6i véi mot tich bat ky cdc bi€n cd con
lai

NX: Pdc lap toan thé => doc lap tirng doi

32)CT NHAN (bOC LAP TT)

Vd2: Quan sat 1 gia dinh ¢6 2 con

A=bc sinh con trai 1an I, A=TT+TG

B=bc sinh con trai 1an II, B=TT+GT

C=bc chi ¢6 1 1an sinh con trai, C=TG+GT.

Xét xem A,B,C c6 doc lap (toan thé&)?

HD: *)P(AB) =P(TT)=% =P(A)P(B)="2. 2
P(AC)=P(TG)=% =P(A)P(C)="2."2
P(BC) =P(GT)=%4=PB)P(C)=%.%

=> A,B,C doc lap tung doi

*) ABC=® =>P(ABC) =0 1/8 =P(A)P(B)P(C)

=> A,B,C khong doc lap toan thé

32)CT NHAN

Vd3: Tung 3 1an 1 con xic xic.
Ai=bc 1an tung i xudt hién mit c6 s6 niit chin, i=1,3
Ta c6: A1,A2,A3 doc lap toan thé
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32)CT NHAN
Tong qudt:
*P(ABC) = P(A/BC).P(BC)
— P(A/BC).P(B/C).P(C)
Né&u A,B,C doc 1ap toan thé thi
P(ABC)=P(A).P(B).P(C)
*P(ABCD)= P(A/BCD).P(BCD)
— P(A/BCD).P(B/CD).P(CD)
— P(A/BCD).P(B/CD).P(C/D).P(D)
Né&u A,B,C,D ddc 1ap toan thé thi
P(ABCD)=P(A).P(B).P(C).P(D)
CAu hdi: ndm cach ghi CT nhan chua?

5)CONG THUC XAC SUAT PAY PU:

Xét 1 phép tht T. Gid st Al,...,An la 1 nhém cdc be
dd va xktd

F 1a 1 bi€n c6 lién quan t6i phép thi T (khi bc F
xdy ra thi chi cé 1 bc Ai cung xay ra)

Cho biét cac xdc suat P(Ai), P(F/Ai)

Tinh P(F)

Ta co: P(F)=P(F/A1)P(Al)+.... +P(F/An)P(An)

5)CONG THUC XAC SUAT PAY PU:

That vay: Q=A1+A2+.+An

F=FQ=F(A1+A2+..+An)= FA1+FA2+..+FAn

=> P(F)=P(FA1+FA2+..+FAn)
=P(FA1)+P(FA2)+..+P(FAn)
=P(F/A1)P(A1)+P(F/A2)P(A2)+..+P(F/An)P(An)

Cau hdi 16n: Kho6 khin khi 4p dung cong thic xsdd la
gi?

Cau hoéi hoi 16n: ¢6 bt budc cdc Ai phdi la cdc bi€n cd
so cap khong?

5)CTXSbb

Vdl: Hop ¢6 5 bi T, 4 bi X. Lay 1an lugt 2 bi (18y ngiu
nhién khong hoan lai)

Tinh x4c sudt1an 2 14y duoc bi X ?

HD: Ta thdy khd ndng ldy dugc bi X & lan 2 phu thudc
vao ldn 1: 1y dugc bi X hay bi T => ¢6 2 truong hop xdy
ra => ta cé nhom be gom 2 be , xét xem chiing c6 ddy dii
va xung khdc ?
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5)CTXSbb

VDI:

*F=bc 1an 2 1ay dugc bi X

Al=bclan 11ay dugc bi T

A2=bc 1an 1 1ay dugc bi X

A1,A2 1a nhém be dd va xk

“P(AD)=5/9 , P(A2)=4/9

*P(F/A1)=4/8 , P(F/A2)=3/8

P(F)=P(F/A1)P(A1)+P(F/A2)P(A2)= 4/8.5/9+ 3/3.4/9
=4/9

5)CTXSbb

Vd2: Xi nghiép bit bi Thién long ¢6 3 phian xudng
s&n xuAt.

PX1: sdn xuidt 50% sp cia toan XN ; PX2: 30%
PX3:20%

Ty 1& ph€ phdm tinh trén s& sp do tirng PX sin xuit
la: 1%, 2%, 3%

Mot sinh vién mua 1 cay but bi Thién long. Tinh xédc
sud't mua phai cAy vi€t xau?

’

5)CTXSbb

HDVD2: Cay viét xdu c6 thé do: PXI sx, PXII sx, PXIII
sx => co 3 truong hop xdy ra => ta co lghém bc gom 3
bc , xét xem chiing c¢6 day du va xung khac tung doi?
*Pit Ai=bc viét do PXi sdn xuit, i=1,3
F=bc mua phai viét xau
A1,A2,A3 tao thanh nhém bc dd va xktd
*P(A1)=50%=0,5 P(A2)=0,3 P(A3)=0,2
*P(F/IA1)=1%=0,01 P(F/A2)=0,02 P(F/A3)=0,03
P(F)=P(F/A1)P(Al)+ P(F/A2)P(A2)+ P(F/A3)P(A3)
=0,017=1,7%
Vay xdc sudt mua phai 1 cAy viét xau la 1,7%

5)CTXSbb

Ciu hdi : Biét ring mua phai cay viét xau, tinh xs
cay viét nay do PXI sdn suat?
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5)CTXSbb

Ta c6: P(A1/F)=P(FA1)/ P(F)= P(F/A1)P(A1l)/ P(F) 5)CTXSbb
=0,01*0,5/ 0,017=0.294
Ta thay Trude khi mua cay viét thi xs cay viét do PXI

sdn xudt 1a 0,5 (P(A1)=0,5) , nhung khi bc F xdy ra Nhin xét: thuong ta diing so db dé biéu dién cc trudng
(mua pha1 cay vi€t xau) thi kha niang cdy vi€t do PXI ’ )

san xuat gidm di (P(A1/F)=0,294) . hgp cua ctxsdd nhu sau:

Vay: *TruGe khi thuc hi€n thi nghlem (mua 1 cay viét, V61 VD1:

xem tOot hay xau) ta tinh trudc rang : Xxs cady viét do PXI

sx 12 P(A1)=0,5 , goi 12 xdc suat tién/tién nghiém F

*Sau khi thuc hi€n thi nghi€m , bc F xay ra => ta ¢4 xs /\

cdy vi€t do PXI sx 1a P(A1/F)=0,294 , goi 1a xdc sult

hau nghiém Al A2

P(Ai/F) =? Goi la cong thiic Bayes.

5)CTXSbb
VD3: hdp ¢6 4 bi T, 5 bi X. 14y 1an lugt 3 bi tir hop ra.
Tinh x4c sut1an 3 14y dudc bi T?
F=bc 1an 3 14y dudc bi T

5)CTXSPb. VD3

P(A1)=P(T1T2)=P(T2/T1)P(T1)= 3/8 .4/9 =3/18

Ti= be 1dn i 13y dudge bi T, i=1,2 P(A2)=P(T1X2)=P(X2/T1)P(T1)=5/8 .4/9 =5/18
Xi= bc 14n i 14y dudc bi X, i=1,2 P(A3)=P(X1T2)=P(T2/X1)P(X1)=4/8 .5/9 =5/18
P(A4)=P(X1X2)=P(X2/X1)P(X1)=4/8 .5/9 =5/18
O\ P(F/A1)=2/7 , P(F/A2)=3/7 ,
y T< /XZ\ P(F/A3)=3/7 , P(F/A4)=4/7

P(F)=P(F/A1)P(A1)+.+P(T/A4)P(A4)
=2/7 . 3/18+3/7 .5/18+3/7 .5/18+4/7 .5/18

T1 X1 TI X1

Vay ta c6 4 trudng hop: AI=TIT2, A2=T1X2,
A3=X1T2, A4=X1X2. {Al, A2, A3, A4}

c6 1a nhém be dd va xktd?
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6)Cong thitc Bayes:
LAy lai gid thi€t trong cong thitc xs day di

Tinh x4c sut cda bc Ai véi diéu kién be F da xay ra
P(Ai/F)= P(FAi)/ P(F)= P(F/Ai)P(Ai) / P(F)
= [P(F/Ai)P(A1)] / [XP(F/Ai)P(Ai)]

6)CTBAYES

VdI: C6 2 hdp phan loail, 1 hop phan loai II. Hop
loai I ¢6 8 vién phan T, 2 vién phan X; hop loai 1I
c6 9 vién phin T, 1 vién phan X. L4y ngiu nhién 1
hop, r6i tir hop dé 14y ngiu nhién 1 vién phin ra
xem mau. Tinh xs vién phan 18y ra thudc hop loai 1,
bi€t rang n6 1a vién phan T?

6)CTBAYES

HDVdI: Ta thdy: vién phdn xem mau cé thé thudc:

hop loai I hodc hop loai Il => c6 2 truong hop xdy ra

*F=bc 1dy dugc vién phan T

Hi=bc 14y hop loai i, i=1,2

*P(F)= P(F/H1)P(H1)+P(F/H2)P(H2)
=8/10.2/3+9/10. 1/3=5/6

*P(H1/F)= P(FH1)/P(F)=P(F/H1)P(H1)/ P(F)

=[8/10.2/3] / 5/6 =8/15 /5/6=48/75

NX: Caiu héi khong yéu ciu tinh P(F) , nhung khi
lam bai ta nén tinh truGc P(F)

6)CT BAYES

VD2: Vd3 muc 5

Bié€t riing 1an 3 14y dugc bi T, tinh x4c suat 1an 2 13y

dugc bi T?

P(T2/F)="?

HD:

P(T2/F)= P(T2.F) /P(F)
P(F) da biét
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6)CT BAYES VD2

P(T2.F)= P(F.T2.Q)=P[F.T2.(T1+X1)]
= P(F.T2.T1+F.T2.X1)
= P(F.T2.T1)+P(F.T2.X1)
= P(F/T2T1)P(T2/T1)P(T1)+P(F/T2X 1)P(T2/X1)P(X1)
= 2/7.3/8 . 4/9+3/7 . 4/8 . 5/9

Cau hdi: bi€t ring 1an 3 1y dugc bi T, tinh xdc suit lan
1 18y dudc bi T?

P(T1/F)=?

HD:

P(F.T1)= P[E.T1.(T2+X2)]

Binh loan: Qua cong thiic xsdd va Bayes ban c6 cdm
thdy sy “vd thudng” cla cudc dvi! Trong cudc dvi, ai
ciing da tirng it nhat 1 1an thot 1én cdu: “gid nhu..”! Thi
du: “gid nhu bi€t 14y chong dugc sung suéng thi tdi da
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18y chdng sém rdi”, “gid nhu biét 14y vo s& chiu dau khd
thi toi da khong 14y r6i”, “gid nhu téi chim hoc thém ty
nifa thi t6i da thi dau rdi”,..Gid st trudc khi 14y vg ban
udc tinh xdc sud't ban s& bi dau khd 1a P(A)=50%; va sau
khi ban 1y vg, mot ngudi v¢ dudc moi ngudi cho 1a
“hién dai”, ban tinh dudc xdc sudt ban bi dau khd 1a
P(A/F)=80%. Liic d6 ban mong wdc phai chi F dimg xay
ra, nhung ban chi bi€t F x4y ra khi ban da thuc hién
“phép thr” 18y v¢. Pay 1a 1 phép thir ma ban chi

thuc hién 1 1an 1a “qud da ™!

7)NGUYEN LY BIEN CO HIEM

Mot bién c6 A c6 xdc sudt P(A) nhd thi khi thuc hién 1
phép thit ta xem nhw né khong xay ra. Ta goi A 1a bién
c6 hi€m.

Vay P(A) bing bao nhiéu 1a nhd? Tuy theo thuc t€, thy
theo tirng ngudi ma P(A) dugc xem la nhd hay khong.
Thi du: N&u ban yéu 1 ngudi ma ngudi d6 hiu nhu
khong yéu ban, ban chi ¢6 1/10° hy vong 1a ngudi dé
yéu ban. Vé6i hy vong d6 thi ban c6 thé chg ddi ca doi
(tr ldc téc den, da min cho dén ldc téc bac, da nhin).
Tham chi trude khi chét ban chi cAn ngudi d6 néi 1 ciu
yéu ban thi ban di man nguyén xudng sudi vang rui
(Y nhu phim!) Vay thi 1/10° khong nhd chiit ndo hét!

NGUYEN LY BIEN CO HIEM (ti€p theo)

Thi du: xdc sudt 1 ngudi dua xe bi chét 1a 1/100. Bdi
vdi cdc “yéu hiing xa 16 thi con s& nay ching nghia ly
gi cd! N6 chi c6 nghia ddi véi ngudi binh thudng ma
thoi.

Thi du: nha c6 gidy phép xay dung 2 ting, néu tu y xay
thém 1 tang nita thi kha ning bi sap 1a 1/100. Pdi véi
nhitng ngudi “cin thin” thi d6 1a con s khong nhd,
nhung d6i véi nhitng ngudi “4u, liéu” thi con s6 d6
“ching 1a c4i dinh” gi ca!

Trong x4c suat thudng ngudi ta xem 1%, 5% la nhd.
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MOT SO LUU Y
A,B xung khic => P[(A+B)/C]=P(A/C)+P(B/C)
P(A*/B)=1-P(A/B)  : P(A/ B*) # 1-P(A/B)

A,B xung khic => P(C/A*B)=P(C/B)

A,B doc lap =//=> A, BC doc lap

AB doclap; A,C doc lap =//=> A, BC doc lap
A,B doc lap =//=> P[(AB)/C]=P(A/C).P(B/C)
A,C doc 1ap =//=> P(A/BC)=P(A/B)

BAI TAP 1:

Ta ¢6 3 bi€n c6 A,C,B batky.
“Né&u A,C doc 1ap

> P(AC/B)= P(A/B). P(C/B)”
biéu nay ding hay sai?

Giai:

Xét 0={1,2,3,4}

A={1,2} C={1,3}, B={1,4}

P(A)=2/4 , P(C)=2/4 , P(AC)= P({1})= Y
Vay: P(AC)=P(A).P(C) nén A,C doc lap.
P(AC/B)= P(ACB) /P(B) = (1/4)/(2/4)= V5
P(A/B)= P(AB)/P(B)= (Y)(2/4)= Vs
P(C/B)= P(CB)/P(B)= (V4)(2/4)= Vs

Vay P(AC/B) # P(A/B).P(C/B)

Vay diéu kién gi thi ddu “=* xdy ra?

Bai tap 2:

Al, A2 13 ho bié€n c6 day dd va xung khic

B, C 12 bi€n c¢6 batky

Ta c6 2 cong thic sau:
P(C)=P(A1/B)P(C/A1B)+P(A2/B)P(C/A2B)
P(C/B)= (A1/B)P(C/A1B)+P(A2/B)P(C/A2B)

1) Theo ban thi cong thitc nao ding?

2) Hay chung minh c6ng thdc ding 1 céach
“dudng duong, chinh chinh”, nghia 1a dung cho
bi€n c6 bat ky chit hdng phai chi ding qua 1 thi
du cd biét?
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Gidi: .
1) Q=(1,2,34,5,6) TOM LAL
Al={1.2}, A2=(3,4,5,6}, B=(2,3,4}, C=(2) Ta c6 dinh nghia xdc sudt clia bién cd theo c§ dién
P(C)=1/6 Céc cong thifc tinh xdc suit:
P(A1/B)= P(AIBY/P(B)= (1/6)/(3/6)= 1/3 Céng thitc cong
P(A2/B)=P(A2B)/P(B)= (2/6)/(3/6)=2/3 Cong thifc x4c sudt c6 diéu kién
P(C/A1B)=P(CA1B)/P(A1B)=(1/6)/(1/6)= 1 Cong thitc nhan
P(C/A2B)= P(CA2B)/P(A2B)= 0/(1/6)= 0 Cong thiic xdc sudt ddy di
Ta ¢6: P(A1/B)P(C/A1B)+P(A2/B)P(C/A2B) Cong thitc Bayes

= (1/3)(1)+(2/3)(0)=1/3
P(C/B)=P(CB)/P(B)= (1/6)/(3/6)= 1/3
2) Ban hdy tu chitng minh, day 1a 1 bai tap rat thi vi!

BAI TAP

Tuy nhién trong bai tip ngudi ta khong nd d€ cic
dang todn nay mot cdach “cd don, budn chdn”. A A A1 o . <
Thudng ngudi ta “hgp hon” nhidu cong thic tinh xdc Bai tap 1: HOp c6 4 vién bi do, 3 vién bi trang. Lay

sudt trong mot bai todn. Piéu nay dodi hdi ta phai biét ra 2 bi tir hop.
phan biét khi nao thi nén dung cong thic nao, cich Tinh xs 18y dugc 2 bi T trong 3 cdch 14y sau:
két hgp cdc cong thirc nay nhu thé nao, ... va con hon a) LAy ngiu nhién 2 bi (14y 1 14n 2 bi)

thé nira! s 0 e
Su “hgp hén” nay cé “hoan hdo” hay khong la do ta b) Liy la,n lu'\(jt 2 ]?1 (k?ong hoan lai)
c6 “khéo tay hay 1am” khong! ¢) Lay c6 hoan lai 2 bi
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HDBTI:
A=bc 14y dugc 2bi T
a) P(A)= C(2,3)/C(2,7)=3/21
b) P(A)=P(T1.T2)=P(T2/T1)P(T1)=(3/7).(2/6)

=6/42 =3/21
¢) Do chon c6 hoan lai nén & 1an chon thit 2 ta ciing c6
gid thi€t y nhu & 14n chon 1 (HOp c6 7 bi , ¢6 4 bi dd, 3
bi tring) => T1 va T2 doc lap
=>P(A)=P(T1.T2)=P(T1).P(T2)= (3/7).(3/7)= 9/49

Nhén xét: cAu a va b c6 x4c suit bing nhau.

Nhin xét bai tap 1:

Ta tinh xdc suit P(A) theo dinh nghia c¢& dién:
Né&u 14y ngiu nhién 2 bi: P(A)= IAl/IQI = 3/21
Néu 14y 1an lugdt 2 bi: P(A)= IAI/IQI = 6/42 = 3/21
Néu 14y c6 hoan lai 2 bi: P(A)= IAI/IQ| = 9/49

V6i C1 va C2 thi mic du QI khdc nhau nhung x4c suit
van bing nhau.

BT2:

Hop v1et bic ¢6 10 cay Vvi€t, trong d6 c6 3 cAy viét xau.
LAy 1an lugt 2 Cay (1dy ngiu nhién khong hoan lai).

a)Tinh x4c sudtlan 1 14y dudc cay Viét tot

b)Biét rang lan 1 18y dugc viét tot, tinh xdc suat 1an 2
18y dudc viét tot

¢)Tinh x4c suat 14y dudc 2 ciy viét tot

d)Tinh x4c sud'tlan 2 14y dudc viét tot

e) Biét rang 1an 2 18y dugc vi€t tot, tinh xdc sudt lan 1
18y dugc viét xau

f)Tinh x4c suat khong 18y dudc ciy viét tot nao

g)Tinh xédc sudt1ay dudgc 1 cay viét tot

h)Tinh x4c suit 14y dudc it nhat 1 cay viét tot

i) Tinh x4c suit 14y dudc 2 ciy viét cuing tinh chit

(cung tot hodc cling xau)

BT3:
Hop viét bic ¢6 10 cay Vi€t, trong d6 c6 4 cAy viét xdu. Lay 1an
lugt 3 cay (lay ngau nhién khong hoan lai).
a)Tinh x4c sudt 1an 2 18y dugc viét xau (X)

b)Blet ring 2 1an dau 14y dugc viét X, tinh xs 1an 3 14y dugc
viet X

¢)Tinh x4c sudtlan 3 18y dugc viét xau

d)Blet ring 1an 3 18y dugc viét X, tinh xs 2 1an dau 14y dugc
viet X

e) Bi€t ring 1an 1 14y dugc viét X, tinh xs 1an 3 18y dugc viet X
f) Bi€t ring 1an 2 1y dugc viét X, tinh xs 1an 3 14y dugc viét X
g) Bi€t ring 1an 3 18y dugc vi€t X, tinh xs 1an 1 18y dugc viét X
h) Bi€t ring 1an 3 18y dugc vi€t X, tinh xs 1an 2 18y dugc viét X
i)Tinh x4c suit 18y dugc 1 ciy viét xau

j) Tinh xdc suat 14y dugc 2 cAy viét xau

k)Tinh xdc suat 1dy dudc 3 cay viét xdu
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BT4:
C62hop: hopIco2biT,1bi X; hopIllc63biT,2bi
X.

Lay ngiu nhién 1 bi tir "hop I b6 _sang hop II. Tron déu
cac bi trong hop II, rdi 14y ngiu nhiéu 1 bi ra xem
mau.

a)Tinh xdc sult bi bd tir hop I sang hop 11 1a bi X
b)Bi€t ring bi bé tir hop I sang hop 11 1a bi T, tinh xdc
sudt bi 14y ra tr hop I11a bi X

¢)Tinh xdc sudt bi lAy ra tr hop I 1a bi T

d)Bi€t ring bi 1dy ra tir hop II 12 bi T, tinh xdc sudt bi
1ay tr hop I bd sang hop 1 1a bi T

BTS:

C62hop: hopIc62biT, 1bi X; hopIlc63biT,2bi X.
Ldy ngiu nhién 1 bi tir hop I bd sang hop II. Tron déu
cdc bi trong hop II, roi 1ay ngau nhiéu 1 bi ti hop II bd
sang hop L.

a)B/ié’t rang bi bo tir hop I sang hop II 1a bi T, tinh xdc
suit bi bd tir hop I sang hop I1a bi T

b)Tinh xdc suat bi b tr hop II sang hop I1a bi X

(Sau khi bo cdc bi tw hdp nay sang hdp kia xong)

¢)Tinh xdc sudthopIc6 1 biT,c6 2bi T, c6 3 bi T, c6 4
bi T

d)Tinh xdc sudt hop II ¢6 1 bi T, c6 2 bi T, ¢6 3 bi T, ¢6
4biT

e)Bi€tring hop I c6 2 bi T, tinh xs bi bd tir hop 11
sanghopllabi T

Bai tap 6 (danh ting chi em phu nit!):

Mot ngudi thda thudn v6i vo sdp cudi nhu sau: Anh ta
chi ¢in ¢6 con trai, va néu vg anh sanh cho anh dugc
1 dda con trai thi 1ap tirc du’ng lai lién, khong smh
nita. Gid st 1 ngudi phu nif c6_ thé sinh t6i da n lan,
vd xdc suat sinh con trai ] mdi 14n sinh 12 %2 (kha
ning sinh con trai & cdc 1an sinh khong anh hudng
dén nhau).

a)H&i kha nang anh nay ¢6 con trai 1a bao nhiéu?
b)HA3i n phdi 1a bao nhiéu d€ kha ning anh nay c6
con trai >=99% ?

HDbt6:
a) Goi T, =bc sinh con trai & lan sinhi,
G;=bc sinh con géi § 1in sinh i,
T=bc anh nay c6 con trai
T=T,+G,T,+G,G,T5+...+G,G,...G, | T,
=>P(T)=P(T,+G,T,+G,G,T5+..+G,G,...G, | T,)
=P(T)+P(G,T,)+...+P(G,G,...T))
=P(T)+P(G,)P(T,) +...+P(G))P(G,)...P(T,)
= +(2).(2)+. .+ 2 =1-(12 )

Ta tha'y P(T)<1

b) P(T)=1-(2)">=0,99 => 0,01>=('2 )"

- n>=1n(0,01)/In(*2) = n>= 6,644

Vay n>=7 , ddng d€ chi em suy nghi !! @ @
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Quy u6c: Quyén (*) 1a quyén:

BAI TAP XSTK, ThS. Lé Khdnh Luin & GVC.
Nguyén Thanh Son & ThS. Pham Tri Cao, NXB Lao
dong 2007.

Xem thém 1 s6 dang bai tip vé xdc sudt clia bién cd
2
G quyén (*).

+http://kinhteluong.ungdung.googlepages.com
<http://xacsuatthongke.googlepages.com
<http://toiuuhoa.googlepages.com
<http://diemthi.caopt.googlepages.com

«http://phamtricao.googlepages.com
+www37.websamba.com/phamtricao
+www.phamtricao.web1000.com
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