ThS. Pham Tri Cao * Chuong 1 # OTCH

CHUONG 1:
XAC SUAT CUA BIEN CO

I/ Phép thit ngiu nhién va bi€n ¢ ngiu nhién:

Phép thif ngiu nhién:

la viéc thuc hién 1 thi nghiém/ thyc nghi€ém, hodc
viéc quan sit 1 hién tugng ty nhién trong 1 s& diéu
kién nhat dinh. N6 c6 thé din dén két cuc nay hoic
két cuc khéc (c6 it nhat 2 két cuc). Va viéc lam nay
c6 thé thite hién bao nhiéu lan ciing dugc.

Quy udc: Mot dong xu ¢6 1 mit Hinh va 1 mit Chir
dugc goi 1a ddng xu SAp Ngita, v6i quy udc
mit Hinh = Sap , mit Chit = Ngira.

Vdl: Tung 1 dong xu SAp Ngita (cAn doi, dong chat),
xét xem mit ndo xudt hién (mit ndo dugc 1at 1&n).
Pay Ia 1 phép thit ngiu nhién?

Vd2: Ném hon d4 xudng nudc, xét xem hon dd chim
hay ndi.

bay la 1 phép tht ngiu nhién?

Vd3: Hai vg chong cdi nhau. Xét xem ho c6 ly di
nhau khong.

Pay Ia 1 phép thit ngiu nhién?

VD4:

Bin 1 phat siing vao bia.

Pay 12 1 phép thit NN?

VD5:

Hop c6 7 bi Tring va 5 bi Xanh. L4y ngiu nhién 1 bi
ra xem mau.

bay la 1 phép thir NN?

VD6:

Hop c6 7 bi Tring. LAy ngiu nhién 1 bi ra xem mau.
bay la 1 phép thir NN?

VD7: (Phim “Hiy yéu di roi s& biét™)

Yéu 1 ngudi khdc gidi tinh.

Pay 12 1 phép thit NN?

T day trd di khi ta néi phép thit thi c6 nghia la
phép thit NN.

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

13/04/2015


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

ThS. Pham Tri Cao * Chuong 1 # OTCH 13/04/2015

Céc két cuc ctia phép tht NN goi 1a cdc bién c0. Vdl:
Co 3 loai bien c0: bc ngau nhi€n, bc chic chin, be Tung 1 con xtic xic (can ddi, dong chat), xét xem miit
khong thé 6 nao xut hién.
. L2 5 R , ) (Con xtc xic c6 cdc mit dugc ddnh sd nit tir 1—-6)
BcNN: 1a be ¢6 thé xay ra hodc khong xay ra khi thyc
hién phép thu. Ky hiéu A, B, C,.. Pit: A= bc xuat hién mit ¢ s6 nit <=6
Bc chac chan: 1a be ludn xdy ra khi thuc hién phép thi. B= bc xui't hién mit c6 s8 nit 1a 7
Ky hiéu Q C= bc xuit hién mit c6 sd nit 1 s6 chin

Bc khong thé c6: 13 be khong thé xdy ra khi thuc hién
phép thir. Ky hiéu @ (hoic ¢)
Ta chi nghién cttu bcNN ma thoi.

Bié€n cd nao 1a bi€n cd chic chin, be ktc, bcNN?

VD2: Vd3:
Xét 1 gia dinh van hda c6 2 con. HoOp c6 8 bi: 6 bi Tring, 2 bi Xanh. Ly ngiu nhién
(Mot nguoi chi co thé la trai hodc la gdi, khong xét hifi) ra 3 bi xem mau.
bit: A =bc gia dinh ¢6 1 trai, 1 gai. Pit A= be 1dy dugc 3 bi T
B = bc gia dinh ¢6 2 con. B= be 14y dugc 3 bi X
C = bc gia dinh c6 3 con. C= be 14y dugc 3 bi

Bcnaolab bektc, bcNN?
© Nao fa beee, bexde, be Bc nao 12 beee, beNN, bekte?
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IT) QUAN HE GIUA CAC BIEN CO II/QUAN HE GIUA CAC BIEN CO:
Thong thudng sinh vién coi nhe phan nay, chq ring 1)Kéo theo:
“chuyén nho nhu con tho”, “khong c6 gi ma am 1”. bc A goi la kéo theo bc B néu bc A xdy ra thi din
Phdi tinh xdc sudt cdi nay, xdc sult cdi kia thi méi dén bc B x4y ra, khi thyc hién phép thd. Ky hiéu:
“Xtng danh dai anh hung”! Hoc x4c sudt ma “khong AcB hay A=B
thdy xdc suat ddu”, hoc cidc quan hé nay thi chdn chét! Q
Tuy nhién khi gap bai todn xdc sut doi hdi phi biét e
cach i phan tich, ty ddt cdc bi€n ¢d, dién td cau hdi dé
cho theo cdc bi€n ¢d da dqr thi lai khong lam dudc,
hodc dién ta khong ding! vdl:
< N s .9 P N . A R . —A . L A—B
Hodc doc bai giang trong sdch thi lai khong hi€u tai Mot sv mua 1 tJ vé s6.
$a0 ngudi ta bi€n doi dugc nhu vay! Dit A= bc sv nay tring s& doc dic
Né&u di hiu o vé cdc quan hé giita cdc bi€n cd thi cic B= bc sv nay tring s
van dé trén diing la “chuyén nhé nhu con thd ™! ACB hay BeA 2
Viy ban thich “con thd” nao !? b hay BEA -

DREOQ THEOQ 2) TUONG PUONG (BANG NHAU):
VD2: Xét 1 gia dinh vdan hoa c6 2 con.
Pit A= be gia dinh c6 con trai. bc A goi la bing bc B néu bc A xay ra thi bc B x3y

ra, va ngudc lai bc B xdy ra thi bc A xay ra, khi thuc
hién phép thi. Ky hiéu A=B hay A<B

Vay A=B néu AcB va BcA

vdi:

Tung 1 con xic xic.

B=bc gia dinh c6 2 con trai.
AcB hay BCcA ?
VD3: Xét 1 hoc sinh di thi dai hoc khdi A.

béat A= bc hoc sinh nay thi dau
B= bc hoc sinh nay ¢6 diém Todn 1a 10

Pit A= bc con xx xh mit cé s6 nit chin
B=bc con xx xh mit cé sd nit 1a: 2,4,6
C=bc con xx xh mit c6 sd nit la: 2,4

AcB hay BcA ?
A=B? A=C?
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2) TUONG BPUGNG
VD2:
Xét 1 gia dinh vdn héa c6 2 con.

(Mot nguoi chi co thé la trai hodc la gdi, khong xét hifi)

A=bc gia dinh c6 1 con trai

B=bc gia dinh c¢6 1 con gai

C= bc gia dinh c6 con trai

D= bc gia dinh ¢6 it nhat 1 con trai

E= bc gia dinh c6 nhi€u nhat 1 con trai

A=B? A=C? C=D? C=E?

2)TUCONG bUGONG

vd3:
Hop c6 8 bi: 6T, 2 X. LAy 2 bi ra xem mau.

DPit A=bc 14y dugec 1 bi T
B=bc ldy dudc 1 bi X
C=bclay dugc 3bi T
D= bc 14y dugc bi T

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

2)TUONG PUONG

Vd4:

Hop c6 8 bi: 4T, 2X, 2D4. LAy 2 bi ra xem mau.

Dbit A=bc 14y dugc 1 bi T
B=bc ldy dudc 1 bi X

A=B?

CuuDuongThanCong.com

2)TUONG BPUONG

VD5:
Hop ¢6 7 bi Trdng va 5 bi Xanh. LAy ngdu nhién 3 bi.

A= bc 1dy dugc itnhat 2 bi T

B= bc 14y dugc nhiéu nhat 1 bi X
C=bc 14y dudc nhiéu nhat 2 bi X
D= bc 1dy dugc 2 bi T

E=bc 14y dugc 1 bi X

D=E? A=B? A=C?
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2)TUONG PUGONG
VD6:

Hop ¢6 6 bi Tring va 2 bi Xanh. L4y ngiu nhién 4 bi.

A= bc 14y dugc nhiéu nhdt 2 bi T
B= bc 14y dudc it nhat 2 bi X
C=bc 14y dudc 2 bi X

D= bc 14y dugc it nhat 2 bi T

E= bc 18y dugc nhi€u nhat 2 bi X

A=B? A=C? D=E?

3)TONG (HOP):
bc C goi 12 téng clia 2 bc A va B, ky hiéu C=A+B
hay C=AUB.
C x3y ra n€u c6 it nhit 1 trong 2 bc A hodc B xdy ra,
khi thuc hién phép thi.

Q2

A+B

Cau hdi: Vay A va B cung xdy ra khi thyc hién phép
thr dugc hong?

3)HOP
Vdi:

Tung 1 con xic xdc. Xét xem mit nao xuat hién.

bit C=be con xx xh mit c6 s6 nit chin.
B=bc con xx xh mit c6 so nit 1a 2
A= bc con xx xh mit cé so nit 1a 4,6
D= bc con xxxh mit ¢ s nit 1a 2,4

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

3)HOP

VD2:
C6 2 xa thii, mdi ngudi bén 1 phat dan vao bia.

A= bc ngudi tht nhat bin tring
B= bc ngudi th hai bdn tring

C=bc bia tring dan

C=A+B?
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3)HQOP

Vd3: L6p c6 50 sv, trong d6 cé: 20 sv gioi AV, 15
sv gioi PV, 7 sv gidi ca 2 ngoai ngir trén.

Chon NN 1 sv trong 16p.

3)HQOP

Vd4:
Hop c6 9 bi T va 7 bi X. LAy NN 3 bi tir hop.

bit A= bc sv nay gidi Anh Dit A= bc 18y dude 2 bi T va 1 bi X
B= bc sv ndy gidi Phép B=bc 1dy dugc 3bi T
C= bc sv nay gidi it nhat 1 ngoai ngir. C=bc 14y dudc it nhat 2 bi T
D= bc sv nay gidi cd 2 ngoai ngif D= bc 1y dugc nhiéu nhat 1 bi X
C=A+B? D=A+B? C=A+B? D=A+B?

Dung bi€u @6 Venn minh hoa?

TOAOI’lg gudt: C=Al1+A2+...4+An . 4)T]’CH (G[AO)

C x4y ra n€u c6 it nhat 1 bc Ai xdy ra, khi thyc hién

phép thir be C goi 1a tich ctia 2 bec A va B, ky hi¢u C= A.B

VDI: C6 3 ngudi di thi hay C= AnB

Ai= be ngudi tht i thi dau C xdy ra n€u cd 2 bc A va B cung xdy ra, khi thyc
hién phép tha.

C= bc c6 it nhat 1 ngudi thi dau
C= A1+A2+A3 0

Vd2: Kiém tra chit lugng n sdn pham. .@’
bit Ai= be sp thit i x4u.

C= bc c6 it nhat 1 sp xau
C= Al+A2+...4+An

A '/\9 /\’ L 7 '/\’ /\’ ~ N N
Vay “hiéeu” ddu + giita cdc bién co nghia la gi?

AB
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4TICH
Vdi:

Tung 1 con xic xdc. Xét xem mit nao xuat hién.

Pit A= bc con xx xh mit cé so nit 1a 2,4
B=bc con xx xh mit cé sd nit 1a 2,6
C=bc con xx xh mit cé so nit 1a 2
D= bc con xx xh mit c6 so nit 1a 2,4,6

C=AB? C=AD?

4TICH
VD2:
C6 2 xa thii, mdi ngudi bin 1 phat dan vao bia.

A= bc ngudi thit nha't bin trat
B= bc ngudi thit hai bdn trat

C= bc bia khong tring dan

C=AB? C=A+B?

4)TICH

Vd3:

L&p c6 50 sv, trong d6 c6: 20 sv gidi AV, 15 sv gidi
PV, 7 sv gidi ca 2 ngoai ngit 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=AB?

CuuDuongThanCong.com

4)TICH

VD4: Mot sinh vién dudc goi 1a ¢6 mai téc highlight
ki€u “tdc k& bong” khi trén diu vira ¢ cong téc mau
xanh, vira ¢d cong toc mau vang.

Lép c6 40 sv, trong d6 ¢ 5 sinh vién téc mau vang, 7
sinh vién té¢ mau xanh, 3 sinh vién téc “tdc k& bong”.
Chon ngiu nhién 1 sinh vién trong 16p.

A= bc sv nay cd téc mau vang

(Chi cdn c6 1 cong téc mau vang la A xdy ra)
B=bc sv nay c¢d téc mau xanh

C=bc sv nay cé téc “tic ke bong”

C=AB?
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) 4)TICH
4)VEISC'H Téng qudt: C=Al.A2...An.

C x4y ra néu tit cd cdc Ai cling x4y ra, khi thuc hién
phép thi

VDI: C6 3 ngudsi di thi

Ai= bc ngudi thit 1 thi rét

C= bc t4t c& déu thi rét

C=Al1.A2.A3

Vd2: Kiém tra chit lugng n sp.

Chon NN 1 14 bai tir bo bai tay 52 14.

bat A= bc c6 dugc 14 gia.
B=bc c6 dugc 14 co
C=Dbc c6 dugc 14 gia co.

C=A.B? Dit Ai= be sp thi i 5t
C=bc tat ca céc sp déu tot
C=Al.A2...An
Vay “hiéu” déu . giita cdc bién c6 nghia la gi?
4)KET HOP TONG VA TiCH 5)XUNG KH ic.
VD6: Hop 1 c66bi Tva4bi X. Hop2c67bi T va 3 bi X.
Lf{y NN tir h@p 1ra2biva lﬁ.,y NN tur hC)p 2ralbi. AvaB g()i l1a Xxung khic n€u A va B kh@l’lg déng thoi

xay ra, khi thyc hién phép thir. Ky hiéu A.B=®
A=bc 14y dugc 2 bi T tir hop 1

B=bc 14y dudc 1 bi T tir hdp 2 V6i 2 bi€n ¢d A, B thi ta ¢ 4 trudng hgp:
C=bc 14y dugc 3 bi T (trong 3 bi 14y ra) A xr, Bxr 0

D= bc 18y dugc 1T 1X ti hop 1 A xr, Bkxr

E= bc 18y dudc 2T 1X (trong 3 bi 18y ra) A kxr, Bxr
F= bc 18y duge 1X tf hop 2 A kxr, Bkxr

C=A.B? C=D.B? Vay trudng hgp ndo tng v6i xung khdc?

E=B.D? E=A.F? E=A.F+D.B?
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5)XUNG KHAC 5)XUNG KHAC
vd I Vi du 2: Hop phan cé: 9 vién phan tring, 2 vién phin

Tung 1 con xdc xdc d6. LAy NN 1 vién phan ra xem mau.
(Tir qud khit dén hién tai, 1 vién phdn hodc toan Trdng
hodic toan P3; chua thdy 1 vién phdn cé khiic T va

dit A= bc dudc mit c6 s6 niit chin. y N A
: : ' khiic D cung liic. Con tuong lai thi vo dinh!)

B= bc dugc mit cé so nit 1 2.
C= bc dugc mit c6 sd nit 18.

) bit T=bc duge vién phan T.
D= bc dugc mat co sé nut 1, 3

b= bc dudc vién phan b.

Xéc dinh AB? AC? A= bc 14y dugc 1 vién phan
dc dinh A.B? A.C?

ic? 9 ? .
A,B xung khac? A,Cxk? A,D xk? T,D xung khic? T,A xk?

5)XUNG KHAC 5)XUNG KHAC
VD3: Vidu4:
Xét 1 gia dinh vdan héa c6 2 con. Hop phan c6: 9 vién phan tring, 2 vién phan do.

(M6t nguoi chi 6 thé a trai hodc la gdi, Lay NN 2 vién phin ra xem mau.

khong xet hift DPit A= bc dugce 1 vién phan T.
B= bc dugc 1 vién phan D.
C=bc dugc 2 vién phan T
D= bc 14y dugc vién phan T

A= bc gia dinh c6 0 con trai
B=bc gia dinh c6 1 con trai
C=bc gia dinh c6 2 con trai

A.B xung khic? A,Cxk? B,Dxk?
AB xk? A,Cxk? B,Cxk?

CuuDuongThanCong.com https://fb.comy/tailieudientucntt 9
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5)Xung khic 5)Xung khic
VDS5: Lép ¢6 50 sv, trong d6 c6 7 sv toc highlight 7 mau
(d6, xanh, vang, luc, lam, cham, den), 15 sv toc highlight
mau vang, cic sv con lai toc mau den.

Chon NN 1 sv trong 16p.

A= bc sv ndy ¢é téc mau den (chi cdn cé 1 cong téc den)

VDS8: Bo bai tay ¢6 52 14. LAy ngAu nhién ra 1 14.

A=bc 14y dugc 14 dch
B= bc 1dy dudgc 14 co
A, B xung khic?

B=bc sv nay co téc mau vang

A, B xung khdc?

VD6: gia thi€t giong VD5. Ly NN 2 sinh vién.
A=bc 2 sv nay co téc mau den

VDO: B6 bai tiy c6 52 14. LAy ngiu nhién ra 2 14.
A= bc 13y dugc 2 14 4ch

B= bc 1dy dudc 2 14 co

A, B xung khic?

B="bc 2 sv nay c6 téc mau vang
A, B xung khic?
VD7: gidng VD6. Nhung 16p chi c6 1 sv ¢6 téc 7 mau.

6)DOI LAP: 6)DOI LAP

®A, B goi la d6i 1ap n€u A va B khong dong Nhén xét sau ding hay sai?
thdi xdy ra, va 1 trong 2 bc A hodc B phai A, A*doilap & A+A*= Q
xay ra, khi thuc hién phép thi. Ky hiéu: va AA*=¢
bi€n ¢ d6i lap clia A ky hiéula 4 hay A* 5

®VGi 2 be A,B ta c6 4 trudng hgp xay ra: Q " '
A xr, Bxr )
A xr, Bkxr
A kxr, Bxr

Nhan xét sau ding hay sai?
A kxr, Bkxr , A,B xung khic — A,B d6i lap
Vay trudng hgp nao tng v6i doi ldp?
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6)POI LAP
Vdl:

Tung 1 con xic x4c.

A= bc xudt hién mit c¢6 s nit chin

B= bc xudt hién mit cé so nit 18

C=bc xudt hién mit c6 so nit 12 : 2 hoic 4
D= bc xuit hién mitcod sd ndtla: 1,3,5,6
E= bc xuat hién mitcd sd ndtla: 1,2, 4

A,B d6ilap? B,C ddilap?
C,Ddsilap? D,E d6ilap?

6)POI LAP
VD2: Xét phu nit sinh 1 con. (Khong xét con hifi)
A= bc sinh con trai
B= bc sinh con géi
A, B doi 1ap?
VD3: Xét mot sinh vién di thi moén XSTK
(Thi dat néu diém tir 5-10, thi rét néu diém tir 0-4)
A= bc sinh vién thi dau
B= bc sinh vién thi rét
C= bc sinh vién c¢6 diém thi tir 0-3
A, B ddi lap?
A, C ddi lap?

6)POI LAP

Vidu4:
Hop phan c6: 9 vién phdn tring, 2 vién phan dd. Lay
NN 1 vién phan ra xem mau.

bit T= bc dudc vién phan T.
P=bc dudc vién phan b.

A= bc 13y dugc 1 vién phan

T,D d5ilap?  T,A ddilap?

CuuDuongThanCong.com

6)POI LAP

Vidu 5:
Hop phan c6: 9 vién phdn tring, 2 vién phan dd. Lay
NN 2 vién phan ra xem mau.

bit B= be dugc 2 vién phan T.
C= bc dudc 2 vién phan .
A= bc 14y dugc nhiéu nhit 1 vién phan P
D= bc 14y dugc vién phan T

B,C d5i lap? A,C dsilap? C,D ddilap?
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6)POI LAP
Vidu 6:
Hop phan c6: 10 vién phan tring, 9 vién phan dd. L4y
NN 9 vién phan ra xem mau.

bit A= bc dugc it nhat 1 vién phan T.
B= bc dugc 9 vién phan D.
C=bc 14y dugc it nhdt 2 vién phan T
D= bc 14y dugc it nhat 8 vién phan P
E= bc 14y dugc nhiéu nhit 2 vién phan T
F=bc 14y dudc nhiéu nhat 6 vién phan b
ABdSilap?  CDddilap?  EF ddilap?

6) D6 1ap
VD7:

Hop c6 6 bi Tring va 2 bi Xanh. L4y ngiu nhién 4 bi.

A= bc 14y dugc nhiéu nhdt 2 bi T
B=bc 14y dudc nhiéu nhat 1 bi X
C=bc 14y dudc it nhat 3 bi T

D= bc 14y dugc 2 bi X

A,Bdsilap?  C, D dsilap?

BIEU PO VENN MINH HOA CAC LOAI QUAN HE
O 0 0
Be chic chin A+B AB
Q0 Q0 0
e O
A—B A.B xung khic Poi lap A

7)NHOM BIEN CO XUNG KHAC TUNG POl

Nhém bién c6 A, B, C xung khic tirng doi néu A,B
xung khic; A,C xung khic; B,C xung khic.

Nhoém (ho) n bi€n c6 A1,A2,...,An goi la xung khic
tirng doi né€u hai bi€n c6 bat ky trong nhém 13 xung
khidc nhau (nghia 1a Ai.Aj = @, v6i moi i#j)
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7)NHOM BIEN CO XUNG KHAC TUNG POI:

VDI:
Tung 1 con xdc xic

Pit A= bc con xx xh mit cé sd nit 1a 1,2
B=bc con xx xh mit cé sd nit 1a 4,6
C=bc con xx xh mit cé sd nit1a 5
D= bc con xx xh mit cé so nit 1a 1&

AB,C xktd?  A,B,D xktd?

7)XKTD

Vaz:
HoOp phin c6: 9 vién phan tring, 2 vién phin do, 3
vién phan Xanh. LAy NN 1 vién phin ra xem mau.

T= bc dudc vién phan T
P= bc dudc vién phan b

X= bc dudc vién phan X

T,b,X xktd?

7)XKTD

vds:
Hop phan c6: 9 vién phin tring, 2 vién phan dé. Lay
NN 2 vién phdn ra xem mau.

A= bc dudc 2 vién phan T
B= bc dugc 2 vién phan b
C=bc dugc 1 vién phan T

A,B,C xktd?

7)XKTD

Khdi t dién c6 4 mit: 1 mit son xanh, 1 mit son
tring, 1 mit son vang, mit con lai Y2 son xanh va 12
son vang. Chon ngiu nhién 1 mit cla t dién d€ xem
mau.

T= bc chon dugc mit ¢o son T
(Chi cdn mdt ¢6 dinh ti xiu son trdng la T xdy ra)
X=bc chon dugc mit co son X
V= bc chon dugc mit co son V

X, T,V xk td?

CuuDuongThanCong.com
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S)NHOM BC PAY:

Nhém n bi€n cd Al,A2,..,An goi la diy né&u
Al+A2+..+An =Q

Vd I

Tung mdt con xic xic
A=bc mit 1,2 xh
B=bc mit 3,4 xh
C=bc mit 4,5,6 xh
D= bc mit 1é xh

AB,C ddy?  A,B.D diy?

S)NHOM BC PAY:

VD2:

Hop ¢6 7 bi T va 6 bi X. LAy ngiu nhién 4 bi tir hop.
A=bc 1y dugc 4 bi T

B=bc 14y dudc 3bi T

C=bc 1y dudc nhiéu nhat 1 bi T

D= bc 14y dugc nhiéu nhdt 2 bi T

E= bc 1dy dugc nhiéu nhdt 3 bi T

A, B, C diy?
A, B, D day?
A, B, E day?

9)NHOM BC PAY PU (VA XUNG KHAC TUNG
POI):

Al1,A2,...,An goi la nhém bc diy dd (va xktd) né&u
A1,A2,...,An 12 nhém bc day va 12 nhém be xktd

Nhén xét:
A, A*¥ 12 2 bi€n c6 doi ldp thi A, A* 1a nhém bc dﬁy dan

9)NHOM BC PP (VA XKTD)

Vd1: Tung mot con xtic xidc
A=bc mit 1,2 xh

B=bc mit 3,4 xh
C=bcmit4,5,6 xh

D=bc mit 5,6 xh

E=bc mat 5 xh

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

CuuDuongThanCong.com
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9)NHOM BC PP (VA XKTD)

Vaz2:
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 dudc vién phan T
P= bc dudc vién phadn b

X=bc dugc vién phan X

T,D,X 12 nhém be dd (va xktd)?

9)NHOM BC BP (VA XKTD)

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

A= bc dugc 2 vién phan T
B= bc dugc 2 vién phan X
C= bc dudc 1 vién phan X.

A,B,C 12 nhém be dd (va xktd)?

10)BIEN CO SO CAP:

Bi&n cd sd cAp 1a bi€n c& khong thé phan chia thanh
téng céc bién cd khic. Bién cd so cdp la két cuc don
gidn nhdt co thé cé ciia phép thii.

Tap hop cdc be sd cap tao thanh khdng gian céc be so
cap, hay khong gian miu. Ky hi¢u Q
Besc con dude goi 12 két cuc t6i gidn

Bi&n ¢d so cip dong khd ndng: Cic bién cO so cip
goi 12 dong kha ning x3y ra n€u kha niing xdy ra clia
céc bi€n c6 1a nhu nhau, khi thyc hién phép tha.

10) BIEN CO SO CAP
Vdi:

Tung 1 con xiic xdc, xét xem mit nao xudt hién.

Ai= bc con xtc xdc xudt hién mit cé so nit 12 i, i=1,...,6
, < ~ A - 2 » , 2
B=bc con xtic xac xuat hién mit cé sO nat chan

Ta c6: Ai, i=1,6 14 cdc be so cap (dong khd ndng)
B khong 1a besc (dkn) vi: B= A2+A4+A6
Q= {Al, A2,..., A6} : kg mau

.

Luuy:
Al+A2+..+A6 =Q

CuuDuongThanCong.com
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10)BC SG CAP

Vd2:
Xét gia dinh c6 2 con.
1) Hay xédc dinh cdc bc so cAp (dong kha ndng) va kg
mau?
2) bat:
A= bc gia dinh c6 0 Trai
B=bc gia dinh c6 1 Trai
C=bc gia dinh c6 2 Trai

A, B, C 1a cic bc sd cAp dong khd ndang?

10)BC SG CAP

Giai vd2:

1) Q={TT, TG, GT, GG}

2) Ta chi c6 thé “cé” xem” A, B, C 1a céc be “so cap”
khong dong khd ndng.

Dé tinh xdc sudt theo dinh nghia cé dién thi ta chi
quan tdm cdc bc so cdp dong kha ndng.

Vda3:
Tung 1 ddng xu sap ngita (caAn d6i, ddong chat) 2 1an.
Hiy xac dinh cic be so cap (dkn) va kg mau?

10)BC SO CAP
Gidi VD3:
Q= {SS, SN, NS, NN}

BT1: Tung 1 ddng xu sip ngita 3 lan.
Hiay xdc dinh cdc besc (dkn) va kg miu.

BT2: Tung 1 con xtc xidc va 1 ddng xu sip ngita.
Hay xéc dinh cac besc (dkn) va kg maiu.

BT3: Tung 1 con xic xic 2 1an.
Hay xéc dinh cdc besc (dkn) va kg miu.

10)BC SO CAP

BT4: Hop ¢6 3 bi T, 2 bi X. L&y tr hop ra 2 bi xem
mau. C6 3 céch 14y:

Cdch 1: LAy NN 2 bi (Idy 1 ldn, va ldn dé &y cd 2 bi)
Cdch 2: Lay lan lugt 2 bi (ldy 2 lan, mdi lan 1 bi. Lan
1 1dy 1 bi ra xem mau réi bé bi dé ra ngoai ludn, sau
dé &y 1 bi nita lan 2)

Cdch 3: LAy c6 hoan lai (ndi hoang gia) (hoic bd lai-
néi dan gid) 2 bi (ldy 2 lan, méi ldn 1 bi. Lan 1 1dy 1 bi
ra xem mau réi bé bi do tré lai hdp, sau dé ldy tiép 1
bi nita ldn 2)

Hiy xac dinh cic be so cap (dkn), kg miu

ttng v6i tirng cach 13y.

CuuDuongThanCong.com
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HDBT4:

C1:¢c6 C(2,5)= 10 besc
C2:¢c6 A(2,5)= 20 bcsc
C3: ¢6 52= 25 bese

Ty nghi cdch ghi cdc bese nay, rat thd vi!

HD:
Panh sd cac bi

[II) TiNH CHAT

VD:

Xét Q= {1,2,3,4,5,6)
A={1,3,6} > A*={2,45}
B={1,3,4} > B*={2,5,6}

Vay A* B* = {2,5)
Vi A+B = {1,3,4,6) - (A+B)* = (2,5}

Ta thiy: (A+B)* = A* B*

[)TINH CHAT AtA* = O

A=A hay (A%*=A AA* = ¢
A+Q=0Q ., AQ=A

Ash=A . Ad=0

A+A=A ., AA=A
A+B=B+A ., AB=BA
A+B.C)=(A4B)(A+C) . A(B+C)=AB4AC
A+B=A4B . AB=A+B
A+B+C=A4BC . ABC=A4+B+C
IID)TINH CHAT

Vdl: Kiém tra chit lugng 4 sdn pham.

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

A=bc ca 4 sp déu tot
B=bc c6 3 sp tdt , C=bc c6 it nhat 1 sp xau
D=bc c6 it nhat 1 sp tdt , E=bc c6 tdi 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= A1*+A2*+A3*+A4* | C=A*
D= A1+A2+A3+A4 , D*= A1* A2* A3* A4*
E= A+B
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Tinh chat:
VD2: C6 2 sinh vién di thi.
A=bc sv 1 thi dau , B=bc sv 2 thi dau
Hay dién td cdc bién c6 sau theo A, B :
1) C4 hai sv déu thi dau
2) Khong c6 ai thi dau
3) C6 it nhat mot ngudi thi dau
4) Chi ¢6 sv 1 thi dau
5) Sinh vién 1 thi dau
6) Chi c6 mdt sv thi dau
7) C6 nhiéu nhat mot ngudi thi dau
8) Co sv thi diau
9) Hai sv ¢6 cung két qua thi

Giai:
1) AB
2) A*B*
3) A+B
4) AB*
5) AB+AB* = A (tai sao?)
6) AB*+A*B
7) A*B*+(A*B+AB*) = (AB)* = A*+B*
(c6 it nhdt 1 nguoi thi rét)
8) (AB*+A*B)+AB = A+B (1ai sa0?)
9) AB+A*B*

BT1:

Hop c6 3 bi T, 2 bi X. LAy ldn lugt 2 bi tit hop.
Ti= be 14y duge bi T & 14n 18y the i, i=1,2
Biéu di&n cdc bi€n c6 sau theo cic Ti (xét cho 2 bi 1ay
ra):

1) L&y dudc 0 bi T

2) Liy dugc 1 bi T

3) Ldy dugc 2 bi T

4) Ly dugc itnhat 1 bi T

5) L4y dugc 2 bi cing mau

6) LAy dugc nhiéu nhat 1 bi T

7) Lay dugc bi T

Gidi:

1) TI*T2%
2) TIT2*+T1*T2
3) TIT2

4) T1+T2

5) TIT2+T1#T2*
6) (T1T2)*

7) T1+T2
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BT2:

Hop 1¢6:2biT,3bi X. Hop2c6: 2bi T, 2 bi X. Lay 1
bi tir hop 1 bd sang hdp 2, rdi sau d6 14y ngiu nhién 2 bi
tr hop 2 ra.

A=bc 14y dugc bi T tir hop 1

Bi= be 18y dugc i bi T tir hop 2, i=0,2

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

1) LAy dugc 3bi T

2) Liy duge 1 bi T

3) Liy dugc 2 bi T

4) Ly duge 0 bi T

5) LAy dugc bi T

Giai:

1) AB2

2) ABO+A*B1

3) AB1+A*B2

4) A*B0

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

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

Ai= be 14y dugc i bi T tir hop 1, i=0,2

Bi= bc 18y dugc i bi T tir hop 2, i=0,2

Hiy dién t3 cdc be sau theo Ai, Bi (xét cho 4 bi ldy ra):
1) L&y dugc 4 bi X

2) LAy dugc 1 bi T

3) Liy dudc 2 bi T

4) Liy dugc 3 bi T

5) Lay dugc 4 bi T

6) LAy dugc it nhat 1 bi T

7) LAy dudc nhiéu nhat 2 bi T

8) LAy dugc 3 bi cing mau

9) LAy dugc 4 bi cing mau

Gi

CuuDuongThanCong.com

iai:

1) AOBO

2) A1BO+AOB1

3) AOB2+A2B0+A1B1
4) A2B1+A1B2

5) A2B2

6) (AOBO)*

7) = )42)+3)

8) = 2)+4)

9) = 1)+5)

https://fb.com/tailieudientucntt

13/04/2015

19


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

ThS. Pham Tri Cao * Chuong 1 # OTCH

Binh loan:

Qua céc vi du trén ban c6 thay dugc loi ich cla viéc
hoc Xdc suit?!

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

Né&u nang khong hoc XS thi s& néi: “anh cé hita yéu
em khong” (ldc d6 chang mirng thim trong bung!)
Né&u nang di hoc XS thi sé& néi: “anh c¢6 hia chi yéu
mdt minh em khong” (lic d6 chang 6m bung khoc
thAm!)

IV/ PINH NGHIA XAC SUAT:

1) Khdi niém: Xdc sult ciia 1 bi€n c6 1a 1 con sé
dic trung cho khd ning x4y ra cta bién c6 do
khi thyc hién phép thi.

2) Dn cé dién: Thuyc hién 1 phép thit NN. Gia sk
c6 n be s cAp xay ra.

Céc bese ndy goi 13 dong khd ndng xdy ra néu
cac bese nay ¢6 khd ning xay ra nhu nhau, khi
thuc hién phép thit (khéng c6 besc nao uu tién
hay x4y ra hon besc nao).
Bcsc ma khi né xdy ra kéo theo bc A xdy ra goi
1a besc thudn lgi cho be A.

2)DN CO PIEN
P(A) = s8 besc thuin 1gi cho A / s8 bese dkn x4y ra
=1Al/ 1l

Tinh chdt:
0<= P(A) <=1 v6i A 1a bc bt ky.

P(®)=1D1/1Q21=0/1QI=0 , P(Q)=1Ql/1QI =1
A 12 bi€n c6 ngiu nhién thi 0 < P(A) < 1

CuuDuongThanCong.com

2)DN CO PIEN

Vdl: Tung 1 con xiic x4c, xét xem mit ndo xuat hién.

Ai= bc xh mit c6 sd nit i

B= bc xh mit c6 s nit chin

C=bc xh mit c6 sd nit 1a: 2 hodc 3
D= bc xh mit ¢6 so nat 1a: 1,4,5,6
E= bc xh mit ¢6 so nit 1a: 4,5,6

Ta c6: Aila besc, Q= {Al, A2, A3, A4, AS, A6}
P(A1)=1/6

P(B)=3/6=1/2 , P(C)=2/6=1/3 ,
P(D)=4/6=2/3 , P(E)=3/6=1/2
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2)DNCP (NHAN XET VDI1)

) 2)DNCP (NHAN XET VDI)
C,E xung khiic. P(C+E)=5/6

C+E= bc xh miit ¢6 s6 nit 1a: 2,3,4,5,6 Téng quit:
Viy 5/6 = P(C+E) = P(C)+P(E) = 2/6+3/6 A, B khong xung khic:

P(A+B)= P(A)+P(B)-P(AB)

C,D doi lap: P(C)+P(D)=2/6+4/6 =1 A, B xung Khic:

Vay P(D) = 1- P(C) hay P(C*)=1-P(C)

B,C khéong xung khic P(A+B)= P(A)+P(B)
B.C=bc xh mit cé s6 nit1a 2, P(B.C)=1/6 A, A* d6i lap

B+C= bc xh mit ¢6 s6 nit la: 2,3,4,6 P(A*)= 1-P(A)
P(B+C)= 4/6 P(A)= 1-P(A%)

Vay P(B+C)= P(B)+P(C)-P(B.C)
4/6 = 3/6 +2/6 — 1/6

2)PNCDP 2)DNCD
Gidi VD2:
Vd2: Phép thit: 1dy ngdu nhién 2 bi tif 14 bi — C6 C(2,14)
Hop ¢6 10 bi T, 4 bi X. Ly ngiu nhién 2 bi (14y mot cich lay — 1QI= C(2,14)

a) A=bc Iy dugc 2bi T

lan 2 bi) ra xem mau. ) }
Trong C(2,14) cach lay trén, ta thay c6 C(2,10) céch

Tinh xs : , 18y dugc 2 bi T — IAl= C(2,10)

a) Lay duge 2 bi T? Vay P(A)=IAl/1QI = C(2,10) / C(2,14)= 45/91

b) Ly duge 1bi T, 1 bi X? b) B= be 1y dugc 1 bi T, 1 bi X

¢) Lay dugc 2 bi X? Trong C(2,14) cich 14y trén, ta thdy c6 C(1,10)*C(1,4)
d) LYy dugc 3 bi T? cdch 18y duge 1 bi T, 1 bi X

5 IBl= 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

CuuDuongThanCong.com https://fb.comy/tailieudientucntt 2 1
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2)PNCP (GIAI VD2 -TIEP)

c¢) C=bc 13y dugc 2 bi X
P(C)=C(2,4)/C(2,14) =6/91

d) D=bc 14y dugc 3bi T
P(D)=0/C(2,14)=0

2)DNCD

Nhén xét:

Pé tinh xs cia be A ta thuc hién 2 budc sau:

bl) T gi thi€t bai todn (viéc thyc hién phép thi) ta
tinh s6 besc dkn x4y ra — Q)

b2) Trong cédc bese dkn x4y ra, ta tinh s besc thudn
1gi cho bc A — |Al

X4c suat cia bc A 1a: P(A)=1Al/1Ql

2)PNCD

VD3:

Hop c6 5 bi T va 9 bi X. Lay NN 4 bi tir hop. Tinh
xdc suat 1ay dugce 2 bi T?

Giai:

P(2T2X)= C(2,5)C(2,9) / C(4,14)

BTI1: Hopc6 5bi T va 3bi V va 6 bi D. LAy NN 4
bi tit hop.

1) Tinh xdc sult 1dy dugc 2 bi T?

2) Pdp s0 c6 giong VD3 khong?

CuuDuongThanCong.com

[CH LGOI cUA CONG THUC P(A)= 1-P(A*)

VD4: Hop c6 10 bi T va 8 bi X. Ly ngiu nhién ra 7 bi.

a) Tinh x4c suit 14y dudc it nhat 1 bi T?

b) Tinh x4c suit 1y dugc nhiéu nhit 6 bi T?
Gidi:

a) F=bc 14y dudc it nhdt 1 bi T

F*=bc 1y dugc 0 bi T (7 bi X)

P(F*)= C(7,8) / C(7,18) = P(F)= 1-P(F*)

b) K= bc 14y dugc nhiéu nhdt 6 bi T

K*=bc 14y dugc 7 bi T

P(K*)= C(7,10) / C(7,18) = P(K)= 1-P(K*)
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T2: Theo ban 13p ludn sau ding hay sai, tai sao?

Xét mot gia dinh ¢6 2 con.

Ta c6 3 trudng hgp:

A= gia dinh c6 O con trai (2 con gai)
B= gia dinh ¢6 1 con trai

C= gia dinh 2 con trai

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

BT3: Theo ban 1ap ludn sau ding hay sai, tai sao?

Hop c6 3 bi T, 2 bi X. LAy nglu nhién tir hop ra 2 bi
Xxem mau.

Ta c6 3 trudng hgp xay ra:

A= 14y dugc 0 bi T (2 bi X)

B=1ay dudc 1 bi T (1 bi X)

C=14y dugc 2bi T

Ta c6 3 trudng hgp xay ra nén:
P(A)= P(B)= P(C)= 1/3

BT4: Theo ban 1ap luidn sau ding hay sai, tai sao?

Hop c6 3 bi T, 2 bi X. LAy ngiu nhién tir hop ra 1 bi
Xem mau.

Ta c6 2 trudng hgp xay ra:

A=1ay dugc bi T

B= 14y dudc bi X

Ta ¢6 2 trudng hgp xay ra nén:
P(A) = P(B) = 1/2

CuuDuongThanCong.com

3) DN XAC SUAT THEO THONG KE -

P(A)= IAl/ IO

Do dinh nghia ¢ dién cd I s6" han ché nén
ngudi ta dua ra dinh nghia thdng ké.

Tuy nhién dinh nghia thdng ké vin c6 1 s6 han
ché cida no.
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3)PNTK

Tan sudt: Thyc hién 1 phép thi T n lan. Goi m 1a s§
1an xud't hién bc A quan tAm trong n lan thi.

Ty s6 f,(A)=m/n goila tan sudt xuit hi¢n clia bc A
(trong n 1an thi)

Ta co f;9,(A)S100(AN < 11 1(A)f19(A)]

Ta nhan xét thdy: khi s§ phép thi n cang 16n thi
f (A) cang ti€n gan dén 1 gid tri p nao d6, nghia la
lim f (A)=p, khin — o

Dn: p goi 12 xs cha bc A theo thdng ké: P(A)=p
Trong thyc t€ ta hay dung f,(A) nhu Ia xs cda bc A
khin lon

3)PNTK

Vdl1: P€ x4c dinh xdc suit 1 cip vd chdng sau khi
cudi nhau thi s& ly di thuc 1€ 12 bao nhiéu. Ngudi ta
diu tra thdi gian vira qua thdy ¢ 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 1a:

500/ 10000 = 0,05 (1)

Néu diéu tra 1000000 va c6 51000 cip ly di thi xdc
suat dé€ 1 cip sau khi cudi nhau sé ly di 1a:

51000 / 1000000 = 0,051 (!)

Vay ta nén chon con s nio trong 2 con sd 0,05 va
0,051 d& 1am x4c suat 1 cip sé ly di?

3)DNTK

Vd2: K&t qua thong ké méi day & VN nim 2010 cho
thd'y tin suat sinh con trai 1a 112 /212 = 0,5283. Nim
2014 tin sudt nay 1a 114 / 214 = 0,5327. Vay thi khi
ning 1 ngudi phu nif sinh con trai trong 1 1an sinh héng
phai 1a 0,5. C6 nghia 1a bi€n ¢§ sinh con trai ¢6 x4c
sudtla 0,5327. Ty 1é nay & TQ nim 2000 Ia 120 / 220.
Luu ¥: tuy nhién trong bai tdp xdc sudt nguoi ta vin
thuong gid dinh xdc sudt sinh con trai trong 1 ldn sinh
la 0,5 (nguoi ta don gidn cho rdng ngudi phu nit khi sinh
chi c¢6 2 truong hop: cé hodc khéng co con trai, ma
khong xét dén cdc yéu té dnh hudng khdc. Hay vi 1y do
nao do ma ctmb!)

Xic sudt tinh theo thdng ké thay ddi theo

thoi gian, khong gian

Ngoai ra, ngudi ta con dinh nghia xdc suit theo
phuong phdp hinh hoc. Tuy nhién pp hinh hoc vin cé
han ché ctia né.

DPinh nghia xdc suat 1 cdch chit ché I1a dinh nghia
theo tién dé xdc sudt. Mot dinh nghia khong 14y gi
lam thd vi cho 1im ddi véi ching ta!

Ban doc quan tdm xin xem cac gido trinh XSTK.

N A A , A 3 . ~ A « A
Bai tdp phan xdc sudt chi c¢é dinh nghia co dién.
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ThS. Pham Tri Cao * Chuong 1 # OTCH

V/ CAC CONG THUC TiNH XA C SUAT:

1)Céng thiic cong:

P(A+B) = P(A)+P(B)-P(A.B)

Néu A.B =@ (A,B xung khic) thi: P(AB)=0
P(A+B) = P(A)+P(B)

Mot Cau hoi Ién:
C4i kho khin nhdt khi 4p dung cong thitc cdng 1a gi?

1)CT CONG

Tré 13i:
khong xdc dinh dudc 2 bc A, B ¢6 xung khic nhau
hay khong, trong bai tip cu thé.

Néu ban da ndm vitng phdn quan hé giita cdc bién c6’
thi viéc xdc dinh A, B c6 xung khdc khong la “chuyén
nho nhu con thé”

1)CT CONG
Vdl: Lép c6 50 sv, trong d6 ¢6 20 sv gidi Anh, 15 sv
gidi Phédp, 7 sv gidi ca 2 ngoai nglt. 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 svnay gidi Anh
B=bc sv nay gidi Phdp
C= bc sv nay gidi it nhat 1 ngoai ngi

C=A+B ? A,B xung khic?

1)CTCONG (VD1)
A,B khong xung khic vi ¢6 sinh vién gidi cd 2 ngoai
ngir.
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

BT:
Giai lai 2 cau trén dua theo bi€u dd Venn?
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1)Cong thuc cOong

VD2: Gi thi€t giong VD1. Tinh xdc suat:
a) SV nay chi gidi AV?
b) SV nay chi gidi ding 1 ngoai ngit?

VD3: Gid thi€t giong VD1. Nhung thay vi chon 1 sv thi
ta chon ngau nhié€n 2 sv. Tinh xdc suat:

a) C4 2 sv déu gidi ca 2 ngoai ngit?

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

¢) 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?

f) Mot sv chi gidi AV va 1 sv khong gidi gi hét?

1)Cong thic cong

VD2:

a) P(AB*)= P(A)-P(AB)

b) P(AB*+A*B)= P(A)+P(B)-2P(AB)

VD3: 1QI=C(2,50)

a) s0 sv gidi cd 2 NN: 7 nén |Al = C(2,7)

b) s6 sv gidi it nhat 1 NN: 13+7+8 =28

c) s0 sv chi gidi AV: 20-7 = 13

d) s6 sv chi gidi mot NN: 13+8 =21

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

f) s& sv chi gidi AV 1a 13 va s0 sv k gidi gi hét 1a 22
Bai tAp: Gidi lai VD1, VD2 bing céch gidi § VD3.

1)CT CONG

Vd4.:
Hop c6 10 cay viét bic, trong dé c6 3 cay viét xau.
LAy ngiu nhién 2 cay. Tinh xs 18y dugc it nhat 1 cay
Vi€t ot
HD: A=bc ldy dudc 1 cay viét tot

B=bc 1dy dudc 2 cay viét tot

C= bc 1dy dudc it nhat 1 cAy viét tot.

C=A+B? A,B xung khic?

1)CT CONG

Giai VD4:
A,B xung khic, vi ta chi 14y ¢6 2 cay. Hoic ta dudc 1
cAy viét tot hodic ta dudc 2 ciy viét t6t. Khong thé
dugc ca 2 trudng hgp. Ta chi duge ca 2 trudng hgp khi
14y 4 cay.
P(C)= P(A+B) = P(A)+P(B)

=C(1,7)*C(1,3) / C(2,10) + C(2,7) / C(2,10)
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[CH LGOI CUA CONG THUC P(A)= 1-P(A*)
VD6: Hop c6 10 bi T va 8 bi X. LAy ngAu nhién ra 7 bi.
Tinh xdc suét 1dy dugc it nhat 2 bi T?
Gii:
F=bc ldy dudc it nhat 2 bi T
F*= bc 14y dugc nhiéu nhat 1 bi T
A= be 14y duge 0bi T (7 bi X)
B=bc 14y dudc 1 bi T (6 bi X)
P(A)=C(7,8) / C(7,18)
P(B)= C(1,10).C(6,8) / C(7,18)
P(E*) = P(A+B) = P(A)+P(B)
P(F)= 1-P(F*)

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 déi 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)

Néu A,B,C,D xk tirng déi thi:

P(A+B+C+D)= P(A)+P(B)+P(C)+P(D)

Luuy:
Cong thifc cong tong qudt tir 3 bi€n cd trd 1én
it ai lam tryc ti€p, b&i vi phai tinh x4c sult clia
nhiéu s& hang. Thi du coéng thic cong cho 4
bién ¢6 thi c6 dén 15 sd hang.
Trong thuc hanh ngudi ta dung bi€n cd doi lap
dé tinh ngudc lai.
P(A+B+C+D) = 1-P([A+B+C+D]*)
= 1-P(A*B*C*D¥)
(cOng thitc nhdn)

2)CT XAC SUAT CO PIEU KIEN:

Vdli:

Hop c6 5 vién bi dé, 7 bi tring. LAy ldn lugt 2 bi (14y
khong hoan lai)

Biét rang lan 1 ldy duoc bi T, tinh xs lan 2 14y duoc bi
T?

Giai:

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

Ta c6 thé viét lai cAu héi nhu sau: Biét rdng T1 xdy ra,
tinh xs T2 xdy ra
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2)CT XSCbK

Giai VD1:

T1 x4y ra: Lan 1 1dy dugc bi T — hop chi con lai 11
bi (trong d6 ¢6 6 bi T) —> O 1an 18y thd 2 (chon 1 bi
trong 11 bi) : s6 trudng hgp dkn 1a 11, s6 trudng hop
thuan 10i cho T2 12 6 — xdc suit cda T2 (vdi diéu
kién T1 xay ra) 1a 6/11.

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

Ta c6: P(T2/T1)=6/11

2)CT XSCbK

VD2:

Hop c6 7bi T va 6 bi X.

a) LAy ngiu nhién 2 bi thi dugc 2 bi T, 18y ti€p 2 bi
trong 11 bi con lai cia hgp. Tinh xdc suit 14y dugc 1
bi T va 1 bi X?

b) L&y ngAu nhién 2 bi thi duge 1 bi T va 1 bi X, Idy
ti€p 3 bi trong 11 bi con lai ctia hdp. Tinh xdc suat 18y
duge 2bi T va 1 bi X?

2)CT XSCbK
Giai VD2:
a) goi A=bc 1y dudc 2 bi T lan 1
B=bc 14y dugc 1 bi T va 1 bi X ldn 2
P(B/A)= C(1,5)C(1,6) / C(2,11)
b) goi A=bc 14y dugc 1 bi T va 1 bi X lan I
B=bc 14y dugc 2 bi T va 1 bi X ldn 2
P(B/A)=C(2,6)C(1,5) / C(3,11)

2

Téng qudt:

P(A/B) : xdc suit clia bc A véi diéu kién bc B
B goi 1a be diéu kién, B da xdy ra roi

Cong thitc: P(A/B) =P(AB)/P(B)

2)CTXSCbK
Vds:
Mot t8 diéu tra dan s& vao thim 1 gia dinh c¢6 2 con.
a) Tinh xdc suit gia dinh ndy c6 2 con trai?
b) Biét thém thong tin gia dinh nay cé con trai. Tinh
xs gia dinh nay c6 2 con trai?
¢) Biét dita con dau 1ong 12 trai. Tinh xs gia dinh nay
cO 2 trai?

Cau héi:
Theo cdm tinh ban cho ring ciu ndo c6 xs cao hon?
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2)CTXSCbK
Gidi VD3: Vi 1 gdinh c6 2 con, ta ¢6 4 trudng hgp xay ra:
TT | TG | GT | GG

%o Y%l Y% Y
a) goi A= bc gia dinh nay c6 2 trai
A=TT —» P(A)=P(TT)= %
b) goi B=bc gia dinh nay c6 con trai
B=TG+GT+TT — P(B)= 3% (AcB< AB=A)
Ta c6: A.B=TT.(TG+GT+TT)=TT — P(AB)= %
bc B xdy ra — xs gia dinh nay ¢6 2 trai 1a: P(A/B)

Viy P(A/B)=P(AB)/PB)="% / 3% = 1/3

Ta thay: Khi bc B chuta xdy ra thi xs ciia A la P(A)= Y .
Tuy nhién khi bc B xdy ra thi khd ndng xdy ra cia
bc A tang lén la P(A/B)= 1/3

2)CTXSCbK

b) Cach 1y luan khic: (Danh cho Cao thii ¢c6 Noi cong
thadm hdu, néu khoéng dé bi Tdu héa nhdp ma)

Gia dinh c6 2 con thi ¢6 4 trudng hgp: TT, TG, GT, GG
Néu da bi€t thong tin gia dinh nay c6 con trai (B x4y
ra) thi trudng hgp GG khong thé xay ra, vdy chi con 3
trudng hdp c6 thé xdy ra (dkn) nén xs c6 2 trai 1a
P(A/B)= 1/3.

¢) Xdcsuatla 1/2

VD4: Tung 1 con xtic xidc

A= bc con xx xuit hién mit ¢ sd nit 16n hon 3
B= bc con xx xudt hién mit ¢ sd nidt 1a chin
Tinh P(A/B) , P(B/A) ?

2)CTXSCBK

Gidi:

Tung 1 con xx thi kg miu Q={1,2,3,4,5, 6}
P(A)=3/6 ="

Né&u bc B da xay ra thi kg mau thu hep lai:
Qp=1{2,4, 6}

P(A/B)=2/3

P(B/A)=2/3

VD5s:

Mot gia dinh c6 3 con. Biét thong tin gia dinh c6 2 con
trai, dita con lai con gi BV ciing khéng biét!
Tinh xs gia dinh nay c6 3 trai?

CuuDuongThanCong.com

2)CTXSCPK

Gidi:

Kg mau la:

Q= {GGQG, GGT, GTG, TGG, GTT, TGT, TTG, TTT}
A= bc gia dinh c¢6 3 trai

P(A)=1/8

B= bc gia dinh c6 2 con trai (dia con lai con gi BV
ciing khong biét!)

Né&u bc B da xay ra thi kg mau thu hep lai:
Qp={GTT, TGT, TTG, TTT}

P(A/B)= 1/4
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2)CTXSCDbK

BTI:

Mot gia dinh c6 3 con. Biét thong tin 2 dita con dau 1a
con trai, con dda thit 3 con gi BV ciing khong biét!
Tinh xs gia dinh nay c6 3 trai?

BT2:
B bai tdy c¢6 52 14, rit ngAu nhién ra 1 14.
Bi€t ring rat dugc 14 mau den, tinh xs d6 1a 14 Ach?

BT3: K&t qud thi mon XSTK nhuf sau:

K.Qua |Piu| Rdt
G.Tinh
Nam 20 1 35
N 30| 15

Chon ngiu nhién 1 sinh vién trong 16p.
1) Bi€t réing sv ndy la ni, tinh xs sv ndy thi ddu?

2) Bi€t rang sv ndy thi rét, tinh xs d6 12 sv nam?

BT4: Bang két qua khdo st nhu sau:

K.Qué |Gidi|Gidi Anh|Gidi |SO sv khong|SO sv
G.Tinh ~~_|Anh | va Phdp |Phdp|gidi gi hét
Nam 45 10 40 ? ?

Nif 30| 5 15 10 ?
Chon ngdu nhién 1 sinh vién trong 16p.

1) Biét ring sv ndy 12 ni, tinh xs sv nay gidi Anh?

2) Bi€t ring sv ndy chi gidi Anh, tinh xs d6 13 sv nam?

2)CTXSCPK

VD7:

Hop ¢6 10 bi T va 7 bi X. LAy 1an lugt 2 bi tir hop.

1) Bi€t ring 1an 1 18y dugc bi X, tinh xs 1an 2 18y dugc
bi X?

2) Biét ring 1an 2 14y dudc bi X, tinh xs 1an 1 13y dugc
bi X?

HD:

1) PX2/X1) = 6/16
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2)CTXSCbK

bS:
2) P(X1/X2)=21/56 ?

Cau nay cuc khé dé Iy ludn tryc tiép hoic diung chiéu
“céng thiic xdc sudt cé diéu kién” nhu cdc VD trén,
may ra chi c6 cdc bac Nhdt dai tén su V6 ldm méi lam
dugc! Con nhitng Tiéu t6t giang ho nhu Chiing ta thi
danh botay.com, ching ta phai luyén thém tuyét chiéu
danh trin giang hd “cong thitc xdc sudt ddy di” va
“cong thitc Bayes” thi m6i mong ch€ ngu dugc “Cdu
hdi nguoc” ba dao trén!

3) CT NHAN
3.1) BIEN CO POC LAP:

Bc A doc 1ap ddi véi bc B néu be B xdy ra hay khong
xdy ra khong dnh hudng dén kha ning xdy ra clia A,
nghia 12 P(A/B) = P(A)

Né&u A doc lap dv B thi B cling ddc 1ap dv A, nghia 1a
P(B/A) = P(B). Liic d6 ta n6i A,B doc lap ddi v6i nhau.

Vdl: Xétlai vi du 3 muc 2 (gia dinh c6 2 con)
Ta c6 P(A/B) = 1/3 # Y4 = P(A) nén A,B khdng doc lap

3.1)BC BOC LAP

Vd2:

Tung 1 ddng xu sdp ngita 2 1an.
A= bc dudc mit sap 1an thit nhdt
B= bc dugc mit sap 1an thit hai

Xét xem A, B c6 doc 1ap?

3.1)BC BOC LAP

Gidi:

P(A/B)= % = P(A)
Vay A, B doc lap
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3.1)BC BOC LAP
VD3: Tung 1 con xic xic
A= bc con xx xuit hién mit ¢ so nit 16n hon 3

B= bc con xx xudt hién mit ¢ sd nidt 13 chin
P(A/B)= 2/3 # % = P(A) nén A, B khong doc 1ap
VD4: Tung 1 con xiic x4c

A= bc con xx xuat hién mit c6é sd nit 16n hon 4

~ ‘A - 2 ~ , N 2
B=bc con xx xuat hi€n mit cé s nit la chan

P(A/B)= 1/3 = P(A) nén A, B doc lap

3.1)BC BOC LAP

vd5:

Tung dong thdi 2 con xidc x4c.

A= bc con xx thi nhdt xuat hién mit cé so nit 1al
B= bc con xx thit hai xudt hién mit cé so nut 18.

Xét xem A, B c6 doc 1ap?

3.1)BC BOC LAP

Luu §: Trong thuc t&€ ta khé c6 thé diing cong thifc
P(A/B) = P(A) dé xdc dinh A B doc lap (mot cdch
chdt ché) cho moi bai todn.

Cht y&u dya vao gid thi€t bai todn va suy luan: néu
kha nang x4y ra ctia bc A khdng phu thudc vao bc B
(khong bi dnh hudng bdi be B) thi ta n6i A doc 1ap
doi vé6i B.

Mudn cé “linh cdm” tot thi lam nhiéu bai tap!!!

Nhan xét:

Néu A, B doc lap thi A, B¥ ; A*, B ; A*, B* ciing
doc lap.

3.2)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)

Nhin xét: A, B doc lap < P(A.B) = P(A).P(B)
Cau hdi: CT nhdn va CT xs c¢6 diéu kién c6 lién quan?

1) Cau hoi 16n:

Céi kho nhat khi 4p dung cong thitc nhan 12 gi?
2) Cau hoi hoi 16n:

Khi nao thi ta xét be diéu kién 1a be A hodc be B?
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3.2)CT NHAN
Tra 10i:
1) La xdc dinh xem A,B c6 doc lap khong

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

VD1: Hop c6 4 bi T, 3 bi X. LAy lan lugt 2 bi.
dat Ti= be 14n i 16y duge bi T, i=1,2
Tinh xdc suat 14y dugc 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) = 217

CACH XU LY CAC DAU TRONG CONG THUC XAC SUAT

Pé€ bi€u dién quan hé giita cdc bi€n cd ta ding
3 d4u: + (hoiic), . (va), * (doi lap)

Luuy:

AcBo AB=AA+B=B
Trat tw x 1y cdc didu nhu thé nao?

CACH XU LY CAC DAU TRONG CONG THUC XAC SUAT

VD 2:

C6 hai ngudi A va B di thi hét mén vé6i x4c sudt thi dau
1an lugt 12 0,7 va 0,8. Tinh xs chi c6 1 ngudi thi dau?
Giai:

Goi A 1a bi€n ¢ ngudi A thi dau

Goi B 1a bi€n ¢6 ngudi B thi dau

Goi F 1a bi€n c6 chi ¢6 1 ngudi thi dau

P(F)= P(AB*+A* B)= P(A.B*)+P(A*.B)

= P(A).P(B*)+P(A*).P(B)= P(A).[1-P(B)]+[1-P(A)].P(B)
=0,7.(1-0,8) + (1-0,7) . 0,8

CuuDuongThanCong.com

3.2) CONG THUC NHAN

VD3:

Hop c6 4 bi T va 5 bi X. Loy NN 2 bi tir hop. Rdi 14y

ti€p 2 bi tir 7 bi con lai. Tinh xdc sult 18y dugc 3 bi T

va 1 bi X trong 4 bi 1dy ra?

Gidi:

Ai=bc 14y duge i bi T & ldn 1, i=0,1,2

Bi= bc 1ay dudc i bi T & ldn 2, i=0,1,2

F=bc 1dy dudc 3 bi T va 1 bi X trong 4 bi l1dy ra

P(F)=P(A2B1+A1B2) = P(B1/A2)P(A2)+P(B2/A1)P(Al)
= C(1,2)C(1,5)/C(2,7) * C(2,4)/C(2,9)
+C(23)/C(2,7) * C(1,4)C(1,5)/C(2,9)
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3.2) CONG THUC NHAN
VD4:

Hop 1 c65bi Tva3bi X. Hop2c6 6 bi T va 4 bi X.
Liy NN t0r hop 1 ra 2 bi, va 14y NN tir hop 2 ra 1 bi.

Tinh x4c suat 1dy dudgc 2 bi T va 1 bi X trong 3 bi 14y ra.
Giai:
Ai=be 14y dugc i bi T tit hop 1, i=0,1,2
Bi= be 14y dudc i bi T tir hop 2, i=0,1
F=bc 14y dudc 2 bi T va 1 bi X trong 3 bi 14y ra
P(F)= P(A2B0+A1B1) = P(A2)P(BO)+P(A1)P(B1)
= C(2,5)/C(2,8) * 4/10 + C(1,5)*C(1,3)/C(2,8) * 6/10

3.2) CT NHAN

VDs:

C6 2 ngudi A va B vé6i khd ning thi cudi ky dau
moén XSTK Ian lugt 12 60%, 80%. Khi ning thi
ddu cua A va B la doc l1ap nhau.

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

Gidi VD5:
bit cdc bi€n ¢d 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 (Ly ludn khac: AcC nén A.C=A)
AC= A(A+B)= A+AB= A.Q+AB= A(Q+B)= A.Q= A
Suy ra: P(AC)= 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*)= 1-P(A*%).P(B¥)
Vay P(A/C) = P(AC) / P(C) = P(A) / P(C)

CuuDuongThanCong.com

3.2)CT NHAN

Luuy:

Tinh xung khic va tinh doc 1ap ctia 2 bc A,B.
A.B= ¢ (A,B xung khic) > P(A.B) = P(¢) = 0
P(A)>0,P(B)>0

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

A.B xung khic > A, B khong doc lap
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3.2)CT NHAN
* Nhom 3 bi€n c6 doc 1ap tirng doi:
A,B,C doc lap tirng doi néu A.Bdl;ACdl;B,Cdl

* Nhém 3 bié€n c6 doc lap toan thé:
A,B,C ddc lap tt néu ABdl;ACdl ;B,Cdl
va AL BCdl; B,ACdl; 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)

Quy udce (sach Luyén thi CH): nhém bi€n c6 doc 1ap

3.2)CT NHAN

* Nhém n be doc 1ap (toan thé):

Nhém bién ¢ Al,...,An doc lap (toan thé) néu mdi
bi€n ¢ bdt ky trong nhém doc lap doi v6i mot tich
bdt ky cdc bi€n c6 con lai

Nhén xét:
Bdc 1ap (toan thé) — doc lap tirng doi1

VDI1: POC LAP TOAN THE

0=1{1,2,3,4,5,6,7, 8}
A={1,2,3,5} > P(A)=4/8="2
B={1,2,4,6} > P(B)= 2
C={1,3,4,7} > P(C)= %

AB= (1,2} > P(AB)=2/8 =%

AC={1,3} > P(AC)=14

BC={1,4} > P(BC)=%

ABC= {1} 2 P(ABC)= 1/8

Ta c6: P(AB)=P(A).P(B) ; P(AC)=P(A).P(C) ; P(BC)= P(B).P(C)
nén A, B, C doc lap tung doi

Ta c6: P(ABC)= P(A).P(B).P(C) nén A, B, C doc lap toan thé

BTI:

Tung 1 dong xu Sap Ngita 3 1an.
A=bc lan 1 dugc mit S

B=bc 1an 2 dudc mit S

C=bc 1an 3 dudc mit S

A, B, C doc lap toan thé&?
HD:

Xéc dinh kg miu Q

DPénh s6 cdc bién ¢ so cap
Ta s& quay vé VDI
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3.2)CT NHAN (POC LAP TT)

Vd2: Quan sit 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 c¢6 1 14n sinh con trai, C= TG+GT.

Xét xem A,B,C c6 doc 1ap (toan thé&)?

HD: *)P(AB) =P(TT)=Y%4 =P(A)P(B)="2. 2
P(AC) =P(TG)=% =P(A)P(C)='2."2
P(BC) =P(GT)=Y%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 ddc 1ap toan thé

32)CT NHAN

Vd3.

Tung 3 14n 1 con xic xic.

Ai=bc I4n tung i xudt hién mit cé s6 nit chin, i=1,3
Ta c6: Al, A2, A3 ddc lap toan thé

Cht y&u dya vao gia thiét bai todn va suy luan.

Muén cé “linh cam” t6t thi lam nhiéu bai tap!!!

Bai ndy mudn ching minh chit ch& thi khong gian
miu ¢ 6% = 216 trudng hgp.

3.2)CT NHAN

Tong quat:
* P(ABC) = P(A/BC).P(BC)
= P(A/BC).P(B/C).P(C)

Néu 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)
N&u A,B,C,D ddc lap toan thé thi
P(ABCD)= P(A).P(B).P(C).P(D)

CAu héi: Ndm cach ghi CT nhian chua?

BT3:

Néu A, B, C doc lap toan thé thi A*, B*, C* cling doc
lap toan thé?

HD:

1) A, B doc lap thi A, B¥ ; A*, B ; A¥* B¥* ciing
doc lap

2) A, B, C ddc lap toan thé thi A, B+C doc lap

3) A*, (B+C)* doc lap
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[CH LGOI CUA CONG THUC P(A)= 1-P(A*)

VD4: C6 4 sinh vién thi hét mon véi xdc suat thi ddu l1an lugt 12
0,5va0,7va 0,8 va0,9.

a) Tinh xdc suit cé it nhat 1 ngudi thi rét?

b) Tinh x4c suat ¢6 it nhat 1 ngudi thi dau?

¢) Tinh x4c sudt c6 nhiéu nha't 3 ngudi thi dau?

Gidi:

a) Ai= bc ngudi thd i thi ddu

F= bc c6 it nhat 1 ngudi thi rét

F*=bc c6 0 ngudi thi rét (tAt cd déu thi dau)

P(F*)= P(A;AyA;A,)= P(A)).P(A,).P(A;).P(Ay)

b) K= bc c6 it nhat 1 ngudi thi ddu

K*=bc ¢6 0 ngudi thi ddu (tat cd déu thi rét)

P(K*)= P(A,*A,*As*A, %)= P(A,*).P(A,*).P(A5%).P(A,*)
¢) L= bc c6 nhiéu nhit 3 ngudi thi ddu. P(L¥)= P(F*)

5)CONG THUC XAC SUAT PAY PU:

Xét 1 phép tht T. Gia st Al,...,An la 1 nhém cdc bc
day dii (va xktd)

F 1a 1 bi€n c6 lién quan t6i phép thi T (khi bc F
xdy ra thi chi co6 1 bc Ai cung xdy ra)

Cho biét cdc xdc suat P(Ai), P(F/Ai)

Tinh P(F)?
P(F)= P(F/A1)P(A1)+.... +P(F/An)P(An)

5)CONG THUC XAC SUAT PAY PU:

Cau hdi 16n:
Kho khdn khi dp dung cong thirc xsdd 1a gi?

Goi y:
Ta nén phan chia cdc trudng hop Ai sao cho dé tinh xdc
sudt P(Ai) va P(F/Ai)

5)CTXSbb
vdi:
Hop c6 5bi T, 4 bi X. LAy 1an lugt 2 bi (14y ngdu nhién
khong hoan lai)
Tinh x4c sudt1an 2 14y duoc bi X?
HD:

Ta thdy kha ndng ldy dugc bi X ¢ ldn 2 phu thudc vao
lan 1: 1dy dugc bi X hay bi T — ¢6 2 truong hop xdy ra
— ta cé nhém gom 2 be , xét xem chiing c¢é day dii va
xung khdc ?
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5)CTXSbb

VDI:

* F=be 1an 2 14y dugc bi X
Al=bc 1an 1 14y dugc bi T
A2=bc 1an 1 18y dudgc bi X

A1,A2 1a nhém be dd va xk

*P(A1)=5/9 ,P(A2)=4/9

“ P(F/Al)=4/8 , P(F/A2)=3/8

P(F)= P(F/A1)P(A1)+P(F/A2)P(A2)
= (4/8).(5/9)+ (3/8).(4/9) = 4/9

5)CTXSbb

Vaz:

Xi nghiép bt bi Thién long c6 3 phan xudng sin xuat.
PX1: sdn xudt 50% sp cia toan XN ; PX2: sdn xuat
30% ; PX3: san xudt 20% (I cdy viét chi do 1 phdn
xudéng sdn xudt)

Ty 1é& ph& pham tinh trén s6 sp do tirng PX sin xudt la:
1%, 2%, 3%

Mot sinh vién mua 1 cdy but bi Thién long. Tinh xac
sudt mua phai cay vi€t xau?

5)CTXSbb

HDVD?2: Cay viét xdu cé thé do: PXI sx, PXII sx, PXIIT
sx — co 3 truong hgp xdy ra —» ta Cfi nhom gom 3 bc ,
xét xem chiing co day di va xung khdc tiwng doi?
*Dit Ai= bc cdy vi€t do PXi sdn xudt, i=1,3

F= bc mua phdi cay viét xau
A1,A2,A3 tao thanh nhém bc dd va xktd
*P(A1)=0,5 P(A2)=0,3 P(A3)=0,2
*P(F/A1)=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 xédc sudt mua phai 1 cAy viét xau la 1,7%

CuuDuongThanCong.com

5)CTXSbb

Cau hdi ngugc:
Bi€t ring mua phdi cdy vi€t x&u, tinh xs cdy viét
nay do PXI sdn suit?

Gii:
P(A1/F)= P(FA1) / P(F)= P(E/A1)P(A1) / P(F)
=0,01%0,5 /0,017 = 0,294
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5)CTXSPP

Ta thdy; Tru6c khi mua cay vi€t thi xs ciy viét do PXI
san xudt 1a 0,5 (P(AD=0,5) , nhung khi bc F xay ra
(mua phal cay viét xau) thi kha ning cay viét do PXI
sdn xudt gidm di (P(A1/F)= 0,294).

* Trude khi thyrc hién thi nghiém (mua 1 ciy viét, xem
tot hay xdu) ta tinh tru6c rang : xs cay vi€t do PXI sx 1a

P(A1)=0,5 , goi 12 xdc suit tién/ tién nghiém

* Sau khi thyc hién thi nghiém , bc F xdy ra — ta c6 xs
ciy viét do PXI sx 1a P(A1/F)= 0,294 , goi 12 x4c suit
hiu nghi€ém

P(AI/F) =7 Goi la cong thic Bayes.

5)CTXSbb

Nhian xét:
Thudng ta ding sd d6 dé bi€u dién cdc trudng hop
(bese) ctia ctxsdd nhu sau:

6)Cong thiic Bayes:
LAy lai gid thi€t trong cong thifc xs ddy di

Tinh x4c suét cia bc Ai vdi diéu kién be F da x4y ra:
P(Ai/F)= P(FAi) / P(F)= P(F/Ai)P(Ai) / P(F)

Luuy:
Nén tinh P(F) truGc khi tinh P(Ai/F)

VDI VD2
F F
Al A2 Al A2 A3
6)CTBAYES

Vdo:

C6 3 hop phan, mdi hdp ¢6 10 vién phan. Hop thit
1 ¢6 6 vién phan T. Hop thit 2 ¢6 8 vién phan T.
Hop thtt 3 ¢6 7 vién phdn T. Ly ngiu nhién 1
hop (trong 3 hop), rdi tir hop d6 14y ngiu nhién 1
vién phin ra xem mau.

1) Tinh xs 1y dudc vién phan T?

2) Bié€t ring vién phan 14y ra l1a vién phan T, tinh
xs vién phan nay thudc hop thit 2?
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6)CTBAYES

HD VDO:
Vién phin 14y ra xem mau cé thé thudc hop thit 1
hoic thit 2 hodc thit 3 — ¢6 3 trudng hdp c6 thé xdy ra
1) F=bc 1dy dudc vién phan T
Hi= be 14y dugc hop thit i
P(F)= P(F/H1)P(H1)+P(E/H2)P(H2)+P(F/H3)P(H3)
= (6/10)(1/3)+(8/10)(1/3)+(7/10)(1/3) = 21/30 = 0,7
2) P(H2/F)= P(H2.F) / P(F) = P(F/H2)P(H2) / P(F)
= (8/10)(1/3) / (21/30) = 8/21

6)CTBAYES

Vdli:

C6 2 hop phan loai I, 1 hop phan loai II. Hop loai
I ¢6 8 vién phan T, 2 vién phan X; hop loai IT ¢6 9
vién phan T, 1 vién phdn X. Liy ngiu nhién 1
hop (trong 3 hop), 16i tir hop d6 14y ngiu nhién 1
vién phin ra xem mau.

1) Tinh xs 14y dugc vién phan T?

2) Tinh xs vién phan 14y ra thudc hdp loai I, biét
rang né 12 vién phan T?

6)CTBAYES
HDVdI:

1) Vién phdn ldy ra xem mau cé thé thudc: hop loai I
hodic hop loai Il — c6 2 truong hop xdy ra
* F=bc 14y dugc vién phan T
Hi= bc 14y dugc 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

2) P(H1/F)= P(FH1) / P(F)= P(F/H1)P(H1) / P(F)
= (8/10)(2/3) / (5/6) = 48/75

PHAN BIET Ct XS CO PIEU KIEN VA CT BAYES

VD2: C6 3 ngudi di thi cudi ky véi xdc suat thi ddu clia tirng ngudi

lan lugt1a 0,7 ;0,6 ; 0,8.

1) Tinh x4c suat chi ¢6 1 ngudi thi dau?

2) Tinh x4c suit chi ¢6 2 ngudi thi dau?

3) Biét riing chi ¢6 1 ngudi TP, hay tinh xs d6 14 ngudi thi nhat?

Gidi:

1) Goi Ai 1a bi€n cd ngudi thit i thi ddu

F=bc chi ¢6 1 ngudi thi ddu

P(F)= P(A| A, * A +A * A, A +A *A,*AS)
=P(A)P(A,*)P(A;%)+P(A*)P(A,)P(A;*)+P(A,*)P(A,*)P(A;)

2) K= bc chi ¢6 2 ngudi thi ddu

P(K)= P(A | A A ¥ +A Ay ¥ A+A *ALAS)

3) P(A,/F) =P(A,F) / P(F) = P(A;A,*A3*) / P(F)
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Binh loan: Qua cdng thitc xsdd va Bayes ban c¢6 cdm
thdy sy “vd thudng” clia cudc ddi! Trong cudc dvi, ai
ciing da tirng it nhat 1 1an thot 1én ciu: “gid nhuw..”! Thi
du: “gid nhu bi€t 14y chdong dudc sung sudng thi tdi da

b4 [13

18y chdng s6m rdi”, “gid nhu bi€t 14y vd sé& chiu dau khé
thi t6i da khong 14y rdi”, “gid nhu t6i chim hoc thém ty
nita thi toi da thi dau r6i”,... Gid s truSc khi 14y vd ban
udc tinh xdc sudt ban sé& bi dau khé 1a P(A)= 50%; va sau
khi ban 14y vg, mot ngudi v¢ dudc moi ngudi cho la
“hién dai”, ban tinh dudc xdc sudt ban bi dau khd 1a
P(A/F)= 80%. Lic d6 ban mong udc phéi chi F diing xay
ra, nhung ban chi bi€t F x4y ra khi ban di thuc hién
“phép thit” 14y vg. Pay 1a 1 phép thit ma ban chi

thyc hién 11an 1a “qud da™!

7)NGUYEN LY BIEN CO HIEM

Mot bién ¢ A c6 xdc suat P(A) nhd thi khi thuc hién 1
phép thit ta xem nhu n6 khong xy ra. Ta goi A 1a bi€n
cO hi€m.

Vay P(A) bing bao nhiéu 12 nhd? Tuy theo thuc t€, tiy
theo tirng ngudi ma P(A) dugc xem 1a nhé hay khong.

Thi du: N&u ban yéu 1 ngudi ma ngudi d6 hau nhu
khong yéu ban, ban chi c¢6 1/10° hy vong 1a ngudi dé
yéu ban. Vé6i hy vong d6 thi ban c6 thé chd ddi ca doi
(tr Idc 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 chit nao hét!

MOT SO LUU Y

1) A,B xung khic — P([A+B]/C) = P(A/C)+P(B/C)
2) P(A*/B) = I-P(A/B)  ; P(A/B*)# 1-P(A/B)
3) A,B xung khic — P(C/A*B) = P(C/B)

4) A,B doclip # A,BCdoclap

5) A,B ddclap; A,Cdoclip # A, BCdoclip
6) A,B doclip # P([AB]/C) =P(A/C).P(B/C)
7) A,C ddc lap # P(A/BC) = P(A/B)

BT: Cho VD minh hoa cdc diéu 4-7

BAITAP 1:

Ta c6 bién ¢d A, B batky ; C thda P(C)>0
“N&u A, B doc 1ap — P([AB]/C) = P(A/C). P(B/C)”

Diéu nay ding hay sai?
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Gidi: Bai tap 2:

Xét Q= {1,2,3,4} Al, A2 13 ho bi€n c6 day dd va xung khic

A= {1,2) B={1,3}, C= {1,4) C 12 bi€n ¢6 bat k¥, P(B)>0

P(A)=2/4 ,P(B)=2/4 ,P(AB)=P({1})=1 Ta c6 2 cong thitc sau:

Vay: P(AB) = P(A).P(B) nén A, B doc lap. P(C)= P(A1/B)P(C/A1B)+P(A2/B)P(C/A2B)
P(AB/C)= P(ABC) /P(C) = (1/4) / (2/4) = 1/2 P(C/B)= P(A1/B)P(C/A1B)+P(A2/B)P(C/A2B)

P(A/C) = P(AC) / P(C)= (V) / (2/4) = Y
P(B/C) = P(BC) / P(C)= (%) / (2/4) = V4
P(A/C).P(B/C) = (V4).(Y2) = 1/4
Vay P(AB/C) # P(A/C).P(B/C)

1) Theo ban thi cong thitc nao ding?

2) Hay ching minh c6ng thac ding 1 cach
“dudng dudng, chinh chinh”, nghia 1a ding cho
bi&n cb bat ky chit hdng phai chi ding qua 1 thi

. . du c4 biét?
Viy diéu kién gi thi diu “=" x4y ra? ' '

Gidi: )
1) Q= {1,2.3.4,5.6) TOM LAL
Al= {12}, A2= {3,456}, B= {2,3,4}, C= {2} Ta c6 dinh nghia x4c sudt clia bién c6 theo cd di€n
P(C)=1/6 Cdc cong thirc tinh xdc sudt:
P(A1/B)=P(A1B)/P(B)= (1/6) / (3/6)= 1/3 Cong thirc cong
P(A2/B)= P(A2B) / P(B)= (2/6) / (3/6)= 2/3 Cong thic xdc suit c6 diéu kién
P(C/A1B)= P(CA1B) / P(A1B)= (1/6) / (1/6)= 1 Cong thic nhan
P(C/A2B)= P(CA2B) / P(A2B)= 0/ (2/6)= 0 Cong thitc xdc sui't ddy da
Ta c6: 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 ty chitng minh, day 1a 1 bai tap rat thi vi!
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Tuy nhién trong bai tip ngudi ta khong nd dé cic
dang todn nay mot cdch “c6 don, budn chdn”.
Thudng ngudi ta “hgp hon” nhi€u cong thic tinh xdc
sudt trong mot bai todn. Piéu nay dodi hdi ta phai biét
phan bi€t khi nao thi nén dung cong thic nao, cich
ké&t hgp cdc cong thitc ndy nhu thé nao, ... vd con hon
th€ nira!

Su “hgp hén” nay c6 “hoan hdo
c6 “khéo tay hay lam” khong!

2

hay khong 1a do ta

BAI TAP

Bai tap 1:

Hop c6 4 vién bi dd, 3 vién bi tring. L4y ra 2 bi tir hop.
Tinh xs 18y dugc 2 bi T trong 3 c4ch 1dy sau:

a) C1: L4y ngiu nhién 2 bi (1dy 1 1an 2 bi)

b) C2: LAy 1an ludt 2 bi (khong hoan lai)

c) C3: L4y c6 hoan lai 2 bi

HDBTI:

A=bc 18y dugc 2 bi T
a) P(A)= C(2,3) / C(2,7)= 3/21
b) P(A)= P(T1.T2) = P(T2/T1P(T1) = (3/7).(2/6)
=6/42 =3/21
¢) Do chon ¢6 hoan lai nén & 1an chon thit 2 ta ciing ¢
gid thi€t y nhu & 1an chon 1 (Hop c¢6 7 bi , ¢c6 4 bi dd, 3
bi tring) — T1 va T2 ddc lap
P(A)= P(T1.T2) = P(T1).P(T2) = (3/7).(3/7)= 9/49

Nhan xét: cAu a va b c6 x4c sudt bing nhau.

BT1: TiNH XS LAY PUGC 2 BI TRANG?

LAy n bi trong N bi Ciach2 | Cach3 | Saiséo

LAy 2 bi trong 7 bi, trong 7
bic63biT 0.1428570.183673-0.040816,

LAy 2 bi trong 70 bi, trong
70bic630bi T 0.180124/0.183673-0.003549

LAy 2 bi trong 700 bi, trong
700 bic6 300bi T 0.183323)0.183673/-0.000350

LAy 2 bi trong 7000 bi,

trong 7000 bi ¢6 3000 bi T |0.1836380.183673/-0.000035
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UNG DUNG NHAN XET BAI TAP 1

Hop c6 5bi T, 3 bi X, 4 bi V. LAy ldn luot 4 bi
tir hop. Tinh xdc sud't 14y dudc 2 bi T, 1 bi X va
1biV.

Dip s0:

8/33

>A (0,9)

A (0,85)

MAY
PHAN A
B (0,15) LOAI >A(02)

—>B(0,1)

h 4

>B (0.3)

Mdy ty ddng sdn xudt ra san pham cé ty 1& sadn pham
loai A 13 85%, ty 1& sin pham loai B 12 15%. Sin
phdm sin xuit ra di qua mdy phdn logi (PL) ty dong,
may PL nhdn diing sin phim loai A véi ty 1& 90%,
nhdn diing san phdm loai B v6i ty 1& 80%.

BT3:

1) Tinh xdc sudt 1 sin phdm di qua mdy PL thi bi
nhin nhAm?

2a) Biét ring mdy PL k&t luan 1 sdn phim 12 loai A,
tinh x4c suit né ding 1a loai A?

2b) Biét ring may PL k&t luan 1 sdn pham 13 loai A,
tinh x4c sudt né 1a loai B?

3a) Biét ring mdy PL k&t luan 1 sdn phim la loai B,
tinh xdc sudt n6 ding l1a loai B?

3b) Biét ring mdy PL k&t luan 1 sdn phim la loai B,
tinh x4c sudt nd 1a loai A?

CuuDuongThanCong.com

GIAI: A= bi€n ¢ sin phdm sin xudt ra Ia loai A
B=bién c& san phadm sin xuit ra 1a loai B

1) F= bién cd san phAm bi may PL nhian nhim
P(F)= P(F/A)P(A)+P(F/B)P(B)

= (0,1)(0,85)+(0,2)(0,15)
2a) F= bc sdn pham dudc mdy PL k&t ludn 13 loai A
P(F)= P(F/A)P(A)+P(F/B)P(B)

= (0,9)(0,85)+(0,2)(0,15)
P(A/F)= P(F/A)P(A) / P(F)
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GIATI:
2b) P(B/F)= P(F/B)P(B) / P(F)
3a) F= bc sdn phaim dugc mdy PL k&t ludn 12 loai B
P(F)= P(F/A)P(A)+P(F/B)P(B)
= (0,1)(0,85)+(0,8)(0,15)
P(B/F)= P(F/B)P(B) / P(F)
3b) P(A/F)= P(F/A)P(A) / P(F)
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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
PHQG TP.HCM 2013.

Xem thém 1 s6 dang bai tip vé xdc sut clia bi€n cd
e
& quyén (*).

+https://sites.google.com/a/ueh.edu.vn/phamtricao/
+https://sites.google.com/site/phamtricao/
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