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EAANK RS

o BorelifiF (Fo-K#): & —NMES, ZESKRTHEEMNTHH
BEREHAM.

o FENZE: QLM —NSHEFIREX, MXMERSHX, £E
{w: X(w) <x}eTF.

o —TLAMEH: F(X)=P(X<x)

o “IATEE: F(x,y)=P(X<x,Y<y) Jg—MESERXIB
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ERNB LS

o JThENIAZR (X, Y)NEERHL(u, v):
F(x,y)=P(X<x,Y<y)= fx fy f(u, v)dvdu,

° P((X,Y)eS) = [ | f(u,v)dvdus
o WFHIEE(p(X,Y)):

E(e(X,Y)) ff (u, v)f(u, v)dvdu.
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ERNB LS

o AN kNI RE (X, Y)NHEE&RE(u,v), N
P(X<x)=P(X<x,—0<Y <) :fx foof(u,v)dvdu

= [

HopgHitx (u) = [ f(u, v)dvAXINEBE RS GAPR%E). [FH,
KTYHIE F AN
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(EURZU: #

ER AR B4
EETIIARMI AR

(1). P(AiAg---Aq) = P(A1)P(AzlA1) P(AsglA1 Az)
P(AnlA1Az -+ Ap-t).
<%#-mmm +An-1) > 0)
ZP A,)P(BIA,).

(FH: (AROTMHEZESE], BIO = ZAn)

P(An)P(BIAn)
Yk P(A«)P(BlAk)
(&t: P(B)>0)

(3). P(AnB) = (BayesiEiE).
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EZ/NE

Bl #HetEF, EHANTERRBIMERSL?
(B—RBEEETE)
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B A = {TERE ),

= (T2 B SN R - 71y,
Az = (H T 3R B SEAF T 1M T2y,

TJ‘TJ" EiUA(SD [)”

4
P(A1) =1, P(AalAi) = 2 P(AslAiAe) = ¢,

1
,P(A6|A1A2-~-A5) = —.

03|U1

FrEk
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Bl: FEF U 2D FEIRINLLIK, T URINEIR2NLI Tk, iR
MREHRT, EAMEWITETRU, WIETEU WHEVRIHER
ZRK, MEMET, EE2RNE—EFHNHBEEKNTERESD?
FE—FD)
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ff: P(Uj) = P(Uz) = 3. 2B="%1 HERZ B

, Bo="%5 27K M\ IF]
— T B ER Y, AR P(Bo|By). &%,

P(Ui|B1) = PI(DL(11B1B)1 - P<u1>P<;(|53P+(i1<|53’°<51'“2>
_ 38 2
IR RS

P(UslBy) = 2 (FE: P(UrlBr) + P(UelBr) = 1)

AT = (MU 1S EIB1}, A = (NUA5 5B} R
P(A1) = P(UsBy) =

P(Az) = P(Uz|By) =

U'IIOOO'III\J
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H T, AR,

P ((B2lB1)IA1) = g P ((Bz2|By)|A2) = g
i
P(Bz|B1) = P(A1)P ((B2IB1)IA1) + P(A2)P ((B2lBi)IA2) ,
KO R ANy s a4 1a
P(BIBI) =5 5+ 55 = 25
i
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URE 25>

WELIM: KLk, iHH

@ P(U1|B1Bz).
Q P(U2|B1Bz)o
Q P(Bs|BiBy), HIEEIIRMM IRl —4H T Bt /2 R ER 2R
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~2'5'5 25
P(B1Bs) = P(U;)P(BBa|Uy) + P(Us) P (B Bo|Us)

Y EA R B (< I
2 \5 2 \5) 50

BIRR =S

P(UiBiBy)  2/25 4
P(UrlB1B2) = P(BiB;)  13/50 13’

2 [F12 P(U2lB1Bz) = 3o
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S S

fi#: 3FHAR
P(B3|B;Bz) = P(Ui|B1Bz)P ((Bs|B: B2)|(U1|B; Bz))
+ P(U2|B1 BQ)P((83|B1 Bg)|(U2|B1 Bg))
EERINTTRA N RS 8
P(U1|B1 Bg) =
JH, BaiHE,
P ((BolB:Bo)I(UilB1Bo)) = =, P ((BolB1Bo)I(UlBiBo) = ¢
WA SR A2

4
2 P(UslBiBy) = —,
13 (U2|B1By) 13

fiRt
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K BRI i)

Bll: BORBHES NIRRT THE, W IR T THEE R R 2/ ?

. KPR RTHERBFR NARER, Bse FHEo 1]IE, &
JE[0, 1] ERA LI AT IREN LA B, T 5 oh K F i
Bf(u)y=1,0<u<1. T#&, Pu<é<u+du)=duy O<u<t.
BESMRIR K FHIELENIRMATT THEEIHEA, MP(S"¢ = u) = u",

P(S") ~ > P(£=u)P(S"¢ = u) = f01 duP (S"l¢ = u)

0<u<t

1
1

= n = — ‘DEﬁ '“5“

foudu o (o) R ME )
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K BRI i)

M, oA R A

(SIS = P(S™1S")  P(S™T)

P(S")  P(SM)
A N+
,71? n+2

(EUREM: %A (EER
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P B

fE: — HATRb A BERAIAANZLER,  BRJGEH—NERANEL

WXy = 1FORBNIAAF BER, X, = ORIRHEnIIIFLLER. HIE T AT
i

Xi(w), Xo(w), -+, Xpyr(w),
& Lt S i Xn, 1 < n < b+ WWFHIFRA—BEHLIZFE (stochastic

process).

BE: HM— IR FRESETIE, HFE2RREEAHEER? (B—
5?7 F1IRKZREGRTE?)
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P B

WHE: B, = (Xp = 1), BS = (X, = 0

— b C\ __ r
PB) =g PBI =557
it
P(By|B;) = b-1 P(B,|BS) = b
2B = 2P T bt =1
M
b b-1 r b b

P<BZ):b+r'b+r—1 b+r b+r-1 b+r
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P B

T,
b

P(B2) = P(B)) = 5=

n&?
WEZSIE: 7R

1. P(Bs|ByBS);
2. P(B4lB2) (251, BXAIRIIEEOAFD) ;
3. P(BulB1BS) CEE2IRTIHERMIBIEARD) |
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P B

EE.

o HAFBs|By By &Ko RIS — Pl FRER. B8 Ul LRI 5
P R B ERCE =l BER AT, AT A 4+ r - 2R,
HAp BB -1, B — 14, MOE =0l R ERAER Y

b-1
PBIBB) = pors
o THIFRZGN?
b-1
P(BilB2) = por 7
b-1
Cc\ _
P(BBIB;) = 573
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P B

EIE: EEamE, MMEE1<n<b+r, B

b
b-+r'

BN — MK BRI, NWEnHMEBIRRIE R ;2.

P(By) =
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P B

AT AR, BIHECN FnEi e, R AR R,
iR (EEHE, FIRHSEEEIR): SN
=Y, = {HFnIAhE A BRI AN,
b-j
b+r-n’

P(Bn+1|Yn:j): <j<b.

F—JiE, AR (BFEEITRRME, KRS, THE. NEEIRF

SR HEE T

(FRET: SRS (EHE R 33 MER B 5401 (10420803) 2021 410 A 11 H
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P B

FITBL, Sfin + AR A ERAZ FRERI R

b 5 ")) b-j

P(Bns1) P(Yn=)P(Bas1lYn =j) = =
IZZO ; (b;rr) b+r-n

FITERRE: Wbz a7 B

b! r! n(b+r-n)!  b-j
jllo=j)t (n=)r=n+j) ~ (b+r)! b+r-n
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P B

wEZS): EPR

b! r! nb+r-n) b-j
jlb=j) (n=)r=n+j)!  (b+r)! b+r—n

e i

Bk, FIRHESRS, (4)(TF) = (7). k <m CRERER),

P Bn+1

XEFMATESESX, k=nm=r+b-1,i=b-1.

(TIRHUN: SR (EHERE R SHEEST (10420803) 2021 410 A 11 H
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P B

ERR: 3 () () = (7). k < m.
SERR: FUAER(1 0K (14 x)m = (14 x)™ BRI
K\ . m-k\ ; kK\(m—K)\ iy
Sk 2 k=22
Li+i=n, Mi=n-j, TRX"NREN

20

J

AURIFAL; (T)Hd, Fx I REA(T). T PAx i R B, #T

RSN, TESE.
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P B

F37£2(Poisson73i%): K HERM1EbIR S, ZLERMbD +12b + rix
T, TAEERATX 20, HEESTARE. BFNDFEERE-T:
AftA? ). BT + 1 RERE BORER, BaH 2 MG ?

S B+ A RBGEREOHEL, Wb BERIER A i BRI B A
Ko —HEEN 4+ A RERIER, ATnDMERMF T HIb + r — 1D BREH, A

(b+r-1)((b+r=1)=1)---((b+r-1)=(n-1))
PO OB I RN 4+ 1 B Ba o, SOt
b(b+r-1)((b+r-1)-1)---((b+r-1)=(n-1)) H.
MMb + rNERFIERN + 1B AR A
(b+r((b+r)=1)---((b+r)—n) Ff

(TRHUN: BHRE (HEREE SR MR 5 EE S (10420803) 2021 210 1 11 H 26 /49



P B

KR A
_b(b+r-1)(b+r-2)---(b+r-n)
PBr) = =+ b tr—1)
b
“b+r
fiftHE.

B BEAZUAHENEZMm, RERTUATHNERAFE

BINBER . #i5PolyatE®! (JIP.136) .

(ERFEUM: RS (GRS R SIS (10420803) 2021 410 A 11 H
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EALAR S ARSI (AT HUE D

MATFEHTE: BT EUE BN R X, Xo, - -+, Xn /B JRIZ Y, A%
ERESEHX, X0, X A

P(X‘] :X‘],"‘ ,Xn:Xr,):P(X'] :X1)"'P(Xn:Xn).

AR ZEXEREBER.
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EALAR S ARSI (AT HUE D

it W EE R R X, Xo, -, Xpae O, NSAE R
AI#EESy, S, -+, Spe

WERR: 5SS = (xi), MARCHIE RTINS, Bk, AR
HOE L AR v S L bl %?

AZ'”ZINM:M“”X”

Xn)
X1€S4 Xn€Sh
ZEJHEZH&:My”HM Xn)
X1€54 Xn€Sp
ZEJHMZM%~§:HM=MO
X1 €S1

Xn€Sh

= P(X; €Sy) - P(Xy € Sp). IFEE

(ERFUM: RS (GRS

2021 410 A 11 H



EALAR S ARSI (AT HUE D

WER2: WHRTEERI NS R X, Xo, - -+, XpFe AT i) T2
{X1 €851}, {Xnh € Sp}

oy AR
WERR:  WBH K 1ip.143 (B%).
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EALAR S ARSI (AT HUE D

apRnd: WA BENEEILEEX, Xo, -, Xpr 2L 1,
@1, @, @ ST TE XAE (—00, 0o) b AT R SAH bR £, W B ATL AR

¢1(%1),02(X2), -+ n(Xn)

& MST o
WEBR: £Si = {x: ¢;j(x) = yi}o WA

{a) e): <p,-(X,-(w)) = y,-} = {X,' S S,}

H BT am @A, FHX € Si), -+ (Xp € Spb@BOLHT, i EIRBEYLIAS R
ML) B,
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FENLAR S AL ME CB— MMl AT B A i fED

EMX : TR —MIBENLZ E X, Xo, - -+, Xp 2 TILRY, 24 HACU AT
B, X, - Xpy B
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LA B A S A

i, MEERBTIES:

P(X1ES1,---,XneSn)_{f fi(u)d } {fﬂ (u)du}
j; fnﬁ fn(un)dup - - - duy,

f f (U1, -+, Up)dup--- duy.
S1 n

flur, -+, un) = fi(ur) - fo(un).

(B ih e T

BT,
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Bl: HEeF, ARPELHERERK6"HHTRI L D2

o NHBENLAE (R,
o FIRMREHIAE CMHMALMED.
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R WX,(1 < n < 4)FoREBakIN G715, RIS, TR

E_X1 , Xg, X3, X4IEI.1‘_5ETLE(]0 /?\An = {Xn = 6}’ ﬁﬁji%:
’ﬁ:A1 UAsU A3 U As E@*E%%o ﬂ‘ﬁ%ﬂ,

P(ASASASAD) = P(AS)P(AS)P(AS)P(AS) = ()
B R B

P(AjUA UAs UA;) = 1— (2)4 - 1627;6 ~0.5177.
.
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—XEN T, EE2aRH, 2ELERANETFRIFHIT
RUEHIRERRE S ?

o TRIMEHLA R R ML),
o FIRMREHIAE MMM,
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BB T XX, X)) BRI AT BB I &5 28, &
B, = (X, = 6; X" = 6}.

mp(Bg) = 8, X

p(esBs-+85) = (3]

36
W SR A N
35\ 671
P(BiuBs---UBoy)=1-|—]| = ~ 0.4914.
(B1 VB 24) (36) 1206 = 049
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SEE B TRAS, ZE717120/8)

An airport shuttle bus makes 4 scheduled stops for 15
passengers. What is the probability that all of them get off at the
same stop? What is the probability that someone (at least one
person) gets off at each stop?

o FF AN,
° FE N,

(EREUM: S (R o it (10420803) 2021 410 11 H



SEE B TRAS, ZE717120/8)

NI, eI FE A2 N M.

o REATH. HIMH2—1 = 1MUIR. H#H3MRE. WHTIITF,
HAES+ 1 = aNBLEF, TR ER L RO,
ALY = 4 R, HERE AER—A i R
H2/4=1/2. BHEL—ATERIMEN2/4=1/2. (FLE,
BAERA SR — N, RIEHERIARS - 2 = 19-% F 445,
f2FE . )

o MIRFERA/HE? B1+3+3+1=8=223FH(AMTA?)

01123, 1123, 2|31, 3|21, 23|1, 13|12, 12|3, 123|0

SRJESRITA NAEF — Al PR (i), FuhED— N FER
MR GBS, ).
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SEE B TRAS, ZE717120/8)

o REATS, 15N TJEMEINTE, HEH

(15 Z (_41— 1 )) _ (138)_

s Cutta?). (E&: mPREALN TS,
m+(n-1)\ (m+n-1
( n—1 )_( n-1 )

Fili . \MFBANER—NMETERBE N4/ (), BHED—

TERERN(Y) /(D) (FL L, REFHRE—AN, RE%E
JE15 - 4 = NADREAEAN I TR, A7 4) = (R
o )
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SEE B TRAS, ZE717120/8)

o JH M. A REFLEANIEFUEM — DUl T4, HaFriks,
15N RFILHAFE LR ML R — A3l N RS A 4R, 5§E

— R IR g .
2% ~ 7
SMEEMARETENBHES OMBLE, BER)?

(FRAUN: SR (EHEKE % MR 5 EE S (10420803) 2021 210 1 11 H 41/49



A CBhTRFS, ZE737130/8)

The Polish mathematician Banach kept two match boxes, one in
each pocket. Each box contains n matches. Whenever he wanted a
match he reached at random into one of his pockets. When he found
that the box he picked was empty, what is the distribution of the
number of matches left in the other box?

EERAT RS £ B OREf, SEENRKSE LI
RIL— 8%, 15— kR %2

+EE#k (Stefan Banach, 1892438530H-1945%48H31H) 2%
ZBVEZHEFR, BivEEAt, BEEIRERAEZHHE K.

R0 $15005 (BHA Wik 5HFES T (10420803) 2021 4E10 111 H  42/49



A CBhTRFS, ZE737130/8)

i
o G, ZIUSTIKIALE. B, Bn+ (n—k)+1k30ME, 3
HRnREIEM AT A8, n— KURBDAEA A2 48, TR — VR
Hn (n— k) + TRSME U A D4, ERIRESM. TR

fifZe, A PASHOMERI L, HOL IR R R

n+(n—K) 1\" 1n—k 1 B on—k 12n—k+1

e -
o M, ZIMAE%, HIASFKHKEE, 2B IFHMR—Ff.
o [Hitt, @ EKIRAIMIMER

pix — k) — 2. (217K 1\2"T oK\ (127K
o= ()G -
iRt
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A CBhTRFS, ZE737130/8)

— LR
o K —EE KK T A TS IEAIN, A5 245 RN

PX=0)+P(X=1)+---+P(X=n) =1,

BT,

EIHEM: SA, =31, N (2 tn=10y, H

=5

EMIEEU%A”H = AnXﬂ{ B Hn > 1%35524
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WEHHA, 1 = A,

ERBIG) = Q)+ (1)
n+1
2n+2-k\ (1
Ant1 = )(_
2n+2-k\ (1 2”+2"‘+ n+1\(1\""
n-+ 1 2 n+1J\2

[(2n+1 -k +2n+1—k 12n+2—k+ ln+1
] n n+41 2 2 :
o LI —TN

kio(zn N k)(%)mz_k -3 3 (2" - m)(%)zn_m (4m = k1)

m=—1

e

)2n+2—k

n
k=0
n
k=0
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ik EU%An+1 = Ap

o HIAH ZIN
n on+1-k 12n+2k n12n+1_ 12n+2k 1n+2
27562 G
B2, EmALE—mET

(G S )

O B o

P n n+1J/]\2
B E, ARSI

G (R [ ]

= n 2

2
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-‘U__E EU%A”_H = An

iS5 I

(i I vt [T

n+-1 2n-m+-2
2n—m+4 2\ (1 A
SEP I N [ R CLER SR

_ 14 on+1\(1\2"" [(2n 2\ [1\2"2
S i P [ I i [ B
gEERT, |AN1ME

3 1 1 n+1 1 n+2 1 2n+2 on + 1
Anit = SAn+ -A ~ ~ ~
n-+1 2 n+4 n+1 +{(2) +(2) +(2) ( n )

) e Y i
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ik EU%An+1 = An

B RFE SR, HANE, FA
2n—+1 2n+1 2n+2
4( n )_2(n+1)_(n+1)

3
4

BT,

1
Ant1 = ZAn+ ZAn—H

EI]An+1 — Ano -LIEI—:II—:“O

(ERHUN: G (R it (10420803)
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(=14

o S5FAMEML (B RAD):
P158'163: %117 167 177 187 237 257 287 41 Eﬁj\io

o HUFMAREER: FEVY16: 00-17: 00 CRHTALZ), HiSA
Ap (FERHEA320).

.ijfaﬁzﬁ:i%ﬁql‘ﬂj: }%?jﬁ\7y 9; 111 13; 150
JEZE N KT (19: 20-20: 55), Hifs: /N#6A316.

JE=55KT (19: 20-20: 55), Hif: /SN#(6A316.
VU S KT (19: 20-20: 55), Hifs: 7S#(6A316.

e MIARE: A, filF
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