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Abstract

The total probability and Bayes formula based on conditional probability, in the course of Proba-
bility Theory and Mathematical Statistics, are important for computing probability. Three proba-
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bilistic paradox problems were enumerated and solved by Bayes formula. They are employed in
the teaching of Probability Theory and Mathematical Statistics to stimulate students to think, pay
attention to learning, make sense intuitive mistakes, and understand the reliability of using data
to make decision.
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1. 88

EMR R SIS HRRER S  d Ed, 2MRA XA I A LRI E R EEANE, A
W 2 F SEBR ) AR G X AN EEE A, W2 S AP . 7 3mSR 5 S S R 4R
KA ABIRI, ERRE E AT L3R H DL R R AF0 0 B i — AN B MR A TR B S . e dkdl]
FEIX =A™ I B IR R T .
2. =MFR R A
2.1. A4 ==& MBI (Bertrand’s Box Paradox)

APTHRR 22 4 45 1) R 25 [ B2 5K Joseph Bertrand T+ 1889 7E Calcul des probabilités H42 H ([ 1]. %1l
BR AR =RET, —RaErREF2Mienm, —RETREA 20T, A - RETHRER 1/
SMA L FRT . WERRENEH — R &, BN —AARE T, BRI R —MEm, B
KRG THREE - MEMIMERZK?

2.2. FIRE/RIEEE[2] (Monty Hall Problem)

SPERE R FBOCRR =1 DI AL = 247 ) L i A e 22 A8 P JUA R DR o 322 10 i ¥ A S [ — R 44
AL H Y Let’s Make a Deal "PAF LA, ISR 1) iz 50k, B ar 206 B Z AT H B R
{1447 Monty Hall, % iR A BRBIRIEES I — N B, A=k, Hh—Rlama —ms,
KW Ve &4 — Rl e, REN=RITA RS, & ISR E e %, ARk
FTIEN, AETVURMA A, RRKWETTHEDE —BEIEZILF, XN EFASRITE—HE
AT RE BN EE IR —IKIEFERPLS, IRE SR TR AL ?

2.3. =[HJBEIRRA[3] (Three Prisoners Problem)

HARAISEINZE O T AL By C =AMAE, MK ssEfiie = AN i— A, FF BREFLIE S — AN
BN o MR B SRS URIRIRE 7, (HEZORE FILRZ WA RSO R NI E44 . 258 K,
A B SFHERORR T, BFIEARIE . ARENHES: B M C AR MALIL? HFET —=,
TR C R AIE. BT HER =N INEBOBCR R —FE, B4R, B M C h DA —ASRAALIE, Pk
BT A EFEH R A RSB BIEMTEE . AHEIECH CHHAbIE, A AR B Mg — ¥
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BB, BTPA A BOBCRIBERIEINE] 1 172, A BOHERLR 75 14 ?
3. HEHHTIL

X ZAMF IR R B S B, (ER B UR AL B Py o R 3R A A1 — 47 A 0 5
X R A RV AR WA . RS HET, 3] T RMMREAM S 2 )5, Wl MR 54
MR R, BEM I DU AR N TIRERIRE AR, SRS ERRBUE S I, 08 12 A i 4
MR 2 2R DUy A SUROER RIS, 33 T ORSE R4S 248 e T A (R 2 8, — MRS, — W
b Eth, EAETLR T BE G A RN 50%. BRARIEREARERIXAEN: BT B —ME T,
UERTE & T AT RER SR 2 MURMMAAN & T, REERERHE 2 MemedE & RINaEr, ®MT &
R NIRRT 2 MM & TR, FrRUE 50%. 2RJ5, A f = 8 s 0m Dl
W08 SAHZ I AT AT SR AR, SRR I 4.0, #FBN4 10 213, Bt VR A S0 THA T 00 B R
R, PR R R EGE . BTEL, FEMRORSCRR I AU, PR AT B T G518 2 Al Bl S

EORRE EOE R (I 21 50 P RERE R B S FPAA S SR E R R, 52
RS ARy 22 A < T e RE AR AR (B2 A, IF B 5 vh 22 A P AR B i AR S E B AR AR AL RN R ) 5 17« K
ZHANIMA AR, POV RURNUERIE S o RBAERE] —L, Ml EEss, w3l
Pt MEE. f)E, E=IIRREE S 24 B O

4. NHERAKRBE=MFLE R

AR AR AE FE IR S P R I L (B 7 i, AR A e SO Al R ) B R e R
BRI 5 B G AR A S I AR B AR R R, B = A D TR A URIAN [ A, 5 P DL
VAN 27 SRRV Tl IEs C o e e pE S

4.1, A =ZEE TNk R

BENLF R SRR, GG Fnikh By 2 e M1, SS FomikH Hilify 2 MR M & 71,
GS i tf LA — MM —MIR MK &E T, ARREUH —Mem. %, GG. SS Ml GS =M haL
PR REHBIN, BIP(GG)=1/3, P(SS)=1/3, P(GS)=1/3. JFHiLHEFHMM2RP(A|GG)=1,
P(A|GS)=1/2, P(A|SS)=0. AL ZP(GG|A), FTLL, H I
P(A|GG)P(GG) 2

P(A|GG)P(GG)+P(A|GS)P(GS)+P(A|SS)P(SS) 3
E i T —#eem, ARG T REH M mrEoy 213,
4.2. BHRE/RIOFKMR

ZR R LB BN RS RN, ARSEIBEIVEAEE, B RAEFRATHEI B, C
RoRWERS H5EEFEITITE 0 B WREEE, WRESEZ A MC, 22K, Pk
P(AIC;)=P(A)=Y3, i,j=123; H#P(C;|A)=P(C;)=Y3, FP(C,A)=P(C,;)P(A)=1/9. iT
Lh, NS5 F BT TP [ TS 3RA T 08 o AP 2 5 F ik TR — B, T
REATE BT E ER ST =13, B P(B,C,) .

NS 5HEEFETE R, WRELE—FEHITEH, ERAEE T RS R IR 1M
B=Rl1, BP(B,|AC,)=1/2, P(B,|AC,)=1/2; WRFAEE —pITaH, EFARAITIFE=R,
B P(B, | AC,)=1: WIRZEAB=SFITEMHE, MERFAASHITFHE=/IT, BP(B,|AC,)=0. P

P(GG|A)
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AR KR AN P(B,C, |A)=1/6, P(BC,|A)=Y3, P(BC,|A)=0. FiLl, t4ifs
AN AT
P(B3C1):P(B3C1|A1)P(Ai)+P(B3C1|AZ)P(A2)+P(B3C1|A3)P(A3)=1/6
AR U A R S 5 BRI R AR — W T 1R R MR 2R«

P(ABC,) P(B;|AC)P(AC) 1
HAW@J:P@@J: P(B,C,) 3

IS 58 R ORI, BONIESE BT RS IR

P(ABC,) P(B,|AC,)P(AC,) 2
N&I%QF=”%Q)= P(B,.C,) "3

4.3. =Z[NIB )k &

= INAC I S =T i A AR . = IR A R N X N = 1T R A 2 T e A 4, IR
AR =] R kS 58 R HEEE — 1T, INAE C R AR ZEXT R T = ] [l vh 2455 AT I £ /T T
ARG =TI g, I IR A BB B8 13, [NJE B Bolitfu ity 2/3.

5. B4

ASSCH DU 23 FORH ARy 22 08 G o el R, SRR ORI A = [N AR D AT T 0 H e IR =i
AL Z AAE T AR R ELSER,  SERAE AR A = [N U 1) B Lokt A& ] — AN 1)t e AT
AR 2B NI N . AR 2B e s, R R R — Ak, BIIEIEm. 1
FESEPR A R A = AU, 2R, =T TREOAGIRE, RS 5F L —mII1% 0T,
AL SE S /NS vivk = o T TE Y% S5 B A N 12 ) VA2 C 7 S g Y P AR R I R S TS G R i 2 e U e
REMGUA A AR TR, A IR B AR DU AR RN o [, thon] B S il i i, Xt
FATIEMEHE, TR B R — Lk A FEE RN, T2 SR

EEMA
2020 - H RBHE B AR E 20 SR 0T H (5 . 202045).
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