ChO1: W3 51 FH A1

fEH1ZE 4 (Random Event)

September 7, 2023
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BE#L IS 15 0.5
7] 21| Poker Hands 4511

o Gaming: a one-pair hand consists of 5 cards

o Question 1: the probability of “the count of a one-pair hand is less than

point 12”

» Using sampling-based methods:
1. build a trial by sampling 5 cards from 52 cards — ii{3&, T E 4
2. repeat n trials — AJEE, HHEIFH T ZXNIE
3. count the number m of “appropriate” trials — 22255
4. regard the frequency 2 as the probability - B8 “4tit” MEM
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MRS, HEARZE

.sampling {2H, 28, 5C, 7S, 10D} = w

o FEARZE): AR R ES, 1L Q = {w}
Q) RaRFEAR R BN, BIFEA SR A

o FEZRES [E]HY S EY:
CABRFEAR] . FEAR A EOE A BRI
. Poker Hands: [)| = (552) = 2,598, 960
. TCRR AT FUREA S [B]: FEAS AN BOE PR (E AT 51
HAENHHE
ANATBIREAR A [B]: FEA AN B IR HANAT A
 FEHLI A SE e oA
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» Poker Hand ““count less than point 12”

e A = {wi,ws, w3, wy}

.w; = {28,2H,2C,2D, 35}
cwy = {28,2H,2C, 2D, 3H}
.wz = {28,2H,2C, 2D, 3C)
.wy = {28,2H,2C, 2D, 3D}

o FEML IR A A2 AR A 2 W] ) 14
o SHF A X /E if and only if X560 A 25

41

w S APHIITER



=2 BRIk &

BB FM AWMKEUVRSEEN BRIKE,IEACB
.A=PBifandonlyif AC Band BC A

o F/FN: T A FNEHEMH B &= RAE—, N AUB

o & FM ARAEMFMN B AKAE, LN A-B

r A-B M B-A

Q

&% (inclusion) 3t (union or sum) Z (union or sum)
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o 3C: HM A M4 B A K4, 1IN AN Bor AB
o BRR: HF A MHEH B AT BEFIN &4, it N ANB =0

o XIIT: A A AKAERIFH, ICH A
ANA=0and AUA =

Q

4

Q.

Q

A

%2 (intersect)

B K (mutual exclusion)
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EHHMEENE—EBRESILEEN

o B AUA=A ANA=A
AW AUB=BUA, ANB=BNA

o NHBM: AUB=AB, AB=AUDB
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FEHLS . 515 0.6
51 0.6 & A, B,C A =AFaAE 4, KiE:

o (AUB)AUB)(AUB)(AUB) =10
«(A-=B)U(B-C)=(AUB) - BC
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5107 X A, B,C A=ZAKMES, KA A, B,C & T4 T HEAIEHF:

EH AEBRRALE MFHCIALENENS
 ENFHFTESA —ANRENTH
o X EANFAPIAIFH —ANKANHEHS
X EANFHPTESH AR ENTFH
o XZANFEAF £V H AR A F 4
X =ZANFMHPESZHAAANRKENFH
o X ZANF P IEAF A AR A F 4
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ChO1: W3 51 FH A1

B 55 (Probability and Frequency)

September 7, 2023
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o|[Z: {51 0.5 RO R E—
7] 21| Poker Hands 4511

o Gaming: a one-pair hand consists of 5 cards

o Question 1: the probability of “the count of a one-pair hand is less than

point 12”

» Using sampling-based methods:
1. build a trial by sampling 5 cards from 52 cards — ii{3&, T E 4
2. repeat n trials — AJEE, HHEIFH T ZXNIE
3. count the number m of “appropriate” trials — 22255
4. regard the frequency 2 as the probability - B8 “4tit” MEM
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o fo(Q) = 1
o I FEHAF RN ] IN:

k
Fa(ALU Ay U= U A) = fulAy)
1=1
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P s b2 NS B2 SRR S, T T2 il m g Tt 4

Experimenters n n of head | frequency of head

. EEAR 2048 1061 0.5181
i 4040 2048 0.5069
K- JZ /R 12000 | 6019 0.5016

K- 2R3 24000 | 12012 0.5005
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o]lZ: {5 0.5 R9fRE—
7] 21| Poker Hands 4511

o Gaming: a one-pair hand consists of 5 cards

o Question 1: the probability of “the count of a one-pair hand is less than

point 12”

» Using combination-based methods:
1. the target one-pair hand comprises {2, 2, 2, 2, 3}
2. possible counts 4

3. all combination (552) = 2,598, 960

4. the probability m

54



1EIASELE for 15 0.5

. AF0RAE

The figure plots the curve of . It is observed that

m 4 , m 4
— — , thatis, lim — =
n 2,598, 960 n—oo 1, 2,598,960
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EX 02 MAEH ALEXETLRR T RAENMELRBZHAE /N
TR p WLEF), FA I R B3 m i 3R 0@ R B AR, MIART & p A
FHAREGBE, LA P(A) =p.

HHRMEH T RS R getE, £ — g B x| H5HE
i BE AT LSS B BE v R, o B 3
.0 < P(A) <1
. P(Q) =1
o R EHAF RN A N
k

P<A1UA2U°'°UAk>:ZP(Ai>

1=1
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BRI AN E X

TR ] R B AR R (Kolmogorov) T 1933 445 HY T HER A
HALE S, BT e MR R A I B AR TR E SO
ENX 0.3 BMENELAETAZNE QL) £, THHKP X - [0,1] HE
T 3] &4
.0 < P(A) <1
s P(Q) =1
o (FTFV8Y) LT FAHFEIBEE T im P(UXA;) = UX, P(4))
i P(A) AFH ABE, (U3, P) ARE =,
a7 Bt %] 1 MR 1) S, AR R BE e T LA, MR IL
RREDT S B EARRE, DA A A B I — A0 30, Xt
i@é}iﬁ%ﬁiﬂ?ﬁ?’v~%ﬁ%ﬂ%)ﬁ2: (HHF ).



BRI B R

o M T AHRER AR EM 0, F P0) =0

o XM T MR KAERIHMFQ,H P(Q) =1

o fNEH P(A) =1 — P(A)

o#i BC A, H P(A—B)=P(A) — P(B) il P(A) > P(B)
o X TSN FEM AN B,

P(A— B) = P(A) — P(AB) = P(AU B) — P(B)



A F]RI2 (Inclusion-Exclusion Principle)

o M TAEE N AFENLFT A B, A
P(AUB) = P(A) + P(B) — P(AB)
o M TAEE=AFENLEM A, B,C,
P(AUBUC) = P(A)+P(B)+P(C)—P(AB)—-P(AC)—P(BC)+P(ABC)
o M TAEEZ AN FEM: Ay, Ay, .. AL B

P(UL A4)) ZP )= Y P(AA) +- -+ (=1)"'P(A;.. . A)

i<J

AIRE— BRI

P(U?:PAZ) — zn: T+1 ( Z P i1 z )

r=1 1 <<y
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ANFR
o Union Bounds: X} TAERE Z MNENLELE AL Ay, .. AL H
PUA;) < P(A))+ P(Ag) +---+ P(A,)

» Bonferroni Inequalities: X7 L& 2 MNENI S Ay, Ay, .. A, B
PUL4;) < U?—1P(A'>

P(UlL,A) > UL P(A) = ) P(AA))
i<j

P(ULA;) S UL P(A) =) P(AA) + ) PAAA)
1<J 1<jg<k

245 10 A LA IR
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B S nER: fE 0.8

51 0.8 % P(A) = p, P(B) =

a4 AoE &

P(AB)=r,i#& R p,q,r REZ T T3 F 4



B S nER: fIE 0.9

509 Z=AFIEH A B C #HE
P(A)=P(B)=P(C)=1/4

P(AC) = P(BC) = 1/16
KEMH A BCYESA—NFHREGRE,



