ChO1: W3 51 FH A1

fEH1ZE 4 (Random Event)

September 5, 2024
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FEHLIEES: 1 0.6
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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Sy INE

LNy INE ok
o Z 4 IR
o AN E
o HJEEKE
o BH “Giit” A

REEL R WS, BIPWERAET €K “Git” Ikt
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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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BEHL S
HAREES, N A B, C

» 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
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o AN AT —FEA R
o BEH M REFMHA B LLEREA S K HF,

o NAIHEFAT: REAAER KR P AR E, FHENE SRR
=, A5 0 Rk,

5l 0.7 FEALIX IS F: Jodr— A B F R L By 58, EHEKEH Q) =
{1,2,...,6}. Fldf4e T E4Ha9 XA

o T A XTI T 09 ELA 2

o T B R TIME T 49 A AIBE
o FMHC RTHWRTHAKKTT
o T D R TMET O EENTT
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HARZESHENEH: §0.7

# H: BENLEES B 0 — MO U L R, RS Q = {1,2, ...

E=F

o FAF A RIRMMEL T I REUN 2, W A = {2} NEAZHELF

o HIF B Ron B 1 I RBUVIREL, M B = {2,4,6} NREGHF;
o HIF C Frr BT M RHERT 7, W C = 0 NAATRESHAF

o HF D KR E I REUNT 7, W D = Q NSRS,
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RSy ]

o BE: FM ARIKRELARGFHFEMS BHIKE,ILACB
A= Bifandonlyif AC Band BC A

o F/FA: HA A MFEA B =D KA, id N AUB
o & FF A RAEMES B AKRAE, ILNA-B

] A-B 7] B-A

@@, C

Q Q

&% (inclusion) 3t (union or sum) Z (union or sum)
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RSy ]

o 3: Hift A MIEAM: B R &4, id N AN Bor AB
o BR: M A FIFEM B AR eI K4, I N ANB =10
o XIAL: FE A ANRERIFLE, LN A

Q

ANA=0and AUA =0

al @ 4

%2 (intersect) B K (mutual exclusion) 3437 (opposite)
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BRI E5ESILCEINX N KR
fan=) HER P £45818
A A WS ST A A FIRNME
ACB A REVREE B kA& AR BHT%
A=RB =M A 5544 B HHEE 5 AMEES B %
AUB =M A 554 B B9 5 AMES B H4E
ANB = A 554 B I 5 AMEES BRE
A—B =M AE5HMH BRE 5 AMES BESE
ANB =0 |54 A E5F4 B EAME | £65 AMESE BERAMRAIFR TR




.IIInI

T

R R SRR AR

WA AUA=A,ANA=A
o ¥ AUB=BUA, ANB=BnNA

o G
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BEHL = R 0.8

5 0.8 X A, B.C A=/ EH WA

o FH AL BRNAALE MEHC RAENERHTERTH ABC R AB - C';

o ENFH/PEIAHAANRENEHRTATHN AUBUC;

o EANFEHFBIFAHA - NRENESHTEATH (ABC) U (ABC)U (ABC) ;

o ENEHFELSHNRENEHTATA (ABC)U (ABC) U (ABC) U (ABC)
* ABU AC U BC

s ENEH/TEVHRANRAENEST R TH ABU AC U BC,

o EANFHFELHAAANRENEMRTEATHN AUBUC,

o EAFMHFIIFHAMNKAEMEM (ABC)U (ACB) U (BCA) .
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BEHL = R 0.9

#510.9 % A B,C R =AEAFE 4, Kik:
o (AUB)AUB)(AUB)(AUB) =10
«(A—B)U(B-C)=(AUB) - BC



fEE: 151 0.9

B W A, B,C N=AFEPLEA, Kilk:

(AUB)(AUB)(AUB)(AuB)=0 M (A-B)U(B-0C)=(AUB)-BC

fi%
o IRIEFHM IS (AUB)(AUB) = (ANA)UB =B UK (AUB)(AUB) = B,
HEAE (AUB)AUB)AUB)AUB)=BNB=0.
o IEFHMHHZE A—B=AB W (A-B)U (B - C) = (AB)U (BO). R#EHEFK
Sy BUER I EEAR
(AUB)—-BC=(AUB)BC=(AUuB)N(BUCQO)
= (AB)U (AC)U(BB) U (BC) = (AB) U (AC) U (BC).

Iy

LA (A- B)U(B - C)) C (AU B) — BC). Rfit—FIEM AC C (AB) C
(BC), EZ z € AC, Hz e ARz c C, it s c Bz c Bi z € AB &
r € BC ]I

56



ChO1: #f= 5FEHL 31

B 55 (Probability and Frequency)

September 5, 2024



o|(Z: 5] 0.6 BYfRE—
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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EX 01 AARGFAT, #ATT n KRR, n RIABEPFH AREN
REA m, MARFH AREGAER:

fn(A) -

m
n

AT BBNRAE — e L b S T SR A R AT Re A, H o A
°O§fn(A> Sl

o fo(Q) = 1
o I FEHAF RN ] IN:

k
Fa(ALU Ay U= U A) = fulAy)
1=1
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SNER AR E
B, TR D, R FEHLYE

ERENEZ WY, FARRETEE DL p WLz, HEE
I I K, B B S BORBVN, IXAAUEERR N SERBTRE S,
PR IR E Ve, RIZ BTS2 R “Ge it M

o 7 MRS A B [ 45 1) 25 WL 1k
o & sampling-based methods / Zt 1158 B 1T I FEAt (cornerstone)
o AJ F T EEBENL S A AR B AT RE TR/
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RIS E E—h e

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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IMERNREE—ITFEHE
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14 8 0 05 07
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= Tl 0 0.454545 - M

18 12 0 0.416667 .

19 13 1 0.461538 02

20 14 0 0.428571 02

21 15 1 0.466667 0.1

22 16 0 0.4375 0e

23 17 0 0.411765 0 200 400 600 200 1000 1200
24| 18 1 0.444444

25 19 1 0.473684

26| 20 1 05

27| 21 0 0.47619

28| 22 0 0.454545

29| 23 0 0.434783

30| 24 1

0.458333

IS BB ), PR RS SR EUBOR R, SR B fe e 1.
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o|[Z: 5] 0.6 FYfRE—
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
o 4
4. the probability 5508960



1=IASELE for 151 0.6

. 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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RN FE X

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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LR VS SR

R SN
o T B3 R A= 1 m] fe 4 o HIE—EMRE LT FH K
o 2N I 2 1E %€ 1Y) 2B R] et

o FETREE R HATRENLIE

SRR — T

o KA IR W6 2 I, AR MR AR fcilt
o RIHESE X 0.1 FI5E X 0.2 Hh = it AH A

R BRI gEE AFER S AT BN, Kb LA r se st
AN FAHOR R E B AR R TSR, B A DA =R A2 2R [ A
7 M S AR JE 4 H T AR 2 BRAL AR 2.
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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%)ﬁzz (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)

68



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 50ER: R 0.10

51 0.10 3% P(A) = p, P(B) =

P69 1E &
U B)

AN

. P(AB)

P(A
(
(
(

v v

SRS

o C
5

=

PAB) =r, &R p,q,r &k T T %
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BREE: {51 0.10

o XF [l 1), AR 4% A+ HIFE AR AT

o X T-1H] @ 2), IRIE ZEFAF I E XA
P(AB)=P(B—A)=P(B)— P(AB)=q—r.
o X TRl 3), RIEA FIHELAH

P(AUB) = P(A)+ P(B) — P(AB)=1—p+q—(q—7)=1—p+r

o X110 4), HRIEE MR SR FRREA




B S50 R 0.11

5 0.11 Z=AFaEH A B,C #HZ

P(A) = P(B) = P(C) = 1/4
P(AB) =0
P(AC) = P(BC) = 1/16

KFEMH ABCFESH-—ANF/HRENBRE



#RE: {5 0.11

WB: =EABENEMS A B,C e P(A) = P(B) = P(O) = 1/4, P(AB) = 0,

P(AC) = P(BC) = 1/16, RFE} A, B, C W E/D0E —ANHEME R AR,

fi#
o IRIE=NHAHAFIE A

Iy

P(AUBUC) = P(A) + P(B) + P(C) — P(AB) — P(AC) — P(BC) + P(ABC)
—3/4—1/8 + P(ABC)

o IR¥E P(AB) =0 ABC C AB A4
0 < P(ABC) < P(AB) =0

HEER LR A, B, C 20T —DFFRERBEFEN 5/8.
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