BRI 5 HHES T

FERRA: #HZAE

2021 410 H 18 H

(EVRFUM: SIS () 451t (10420803) 2021 4£10 H 18 H



ERNB LS

(1). P(AjAz---Ay) = P(A1)P(AslA1) P(AslAi Ao)
(An|A1A2 o Apst).

Z P(Aq)P(BIA).

P(An)P(BIAn)

(3). PAdlE) = S« P(Ax)P(BIAk)

(Bayes EIE).
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EAANK RS

o JHNIME: BENLZEXy, Xo, -+, Xp B RY, M HACH T RESE
Hixi, X2, -+, Xn» FAF

(X1 <x1},{Xo < x2}, -+ {Xn < Xp}

FESRSLH) (N —RRE SO.
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EAANK RS

HAEEHA X, X, -+, X AT RUERS, A T AR 52 X

o AT EMFENIAZ EX, Xo, - -+, Xp2 TUIZHY, 24 HACH A sk
%ZXLXZN” » Xn» %’f/‘#

X1 = x1},{Xo = x2},--- {Xn = xpn}

ML, B,
o INAIEERIFEHLZEXq, Xo, -+, XpBIRILHY, 4 HA YR E & 5K
Hxi, X2, Xn» H

P(X1 :X‘],“‘ ,Xn:Xn):P(X‘] :X‘])“‘P(Xn:Xn).
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EAANK RS

Xy, Xo, -+, XpZIRITHY, )
) i F(x1,-++ ,%n) = F1(x1) -+ Fn(Xn)o
) f(uq, - un) = Ff(ur) - fo(un)o
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EAANK RS

w3 WHRTBEMBEILEEX, X, - -+, X 2L, @15 ¢os
oy QR iE XA (—o0, 00) b AT R S AR BRI K W BEHL AR By (X))

(pz(X2>a ] (,On(Xn) %Zﬂjﬁgo

WEBR: 2Y1 = ¢1(X1), Yo = ¢2(X2), -+, Yo = ¢(Xn), WEATHA]
¥E. AOERSIHE, R T UEXHE RSy, - Vi

P(Yr=y1,-- . Yo=yn) =P(Yi =y1)--- P(Ya = yn). (1)
4S8 = {x:¢i(x) =y}, WFEMH
Y=y} = {weQ:Yiw) =g¢(X(w) =y)
= {a) e(): X,'((,z)) € S,} = {X,' € S,}

HELHX € S}, -+, (Xn € Spl2 LI (IR B E i),
WYy = yi} - Yo = Yo OSLE, AT (1) 807, HEYE.
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EZ/NE

f5: BEHLA[O BN R, BEMNZENESNF1/200EES
2

fife LR . R SR B AR i DA RS M. R B s I HUE
fRA[0, 1] LRI 5] 53 A
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BR: WX, YRS AGAE[0, 1M BEN LR &, H2 R N
B 1, uelo,1], B 1, velo,1],
h(w) _{ 0, i, B(V) _{ 0, K.
BATH ) BACASRERP(IX = Y| < 1/2)0 Fs2 b, RIS, —JckE
LA & (X, Y) B B R Eh

1, u,ve|0,1],
0, HE&,

fluv) =fi(u)fa(v) = {

M, BATIH

P{(X, Y)GS}:ffo(u,v)dudv:ffsdudv,

Hs = {(u,v)
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By

HUITSRER N
1

3

PUX-YI<1/2) = [ [ cuv—1-2.5 =3

s 8 4
HfS={(uv):0<su<1,0sv<tu-vl<1/2}, WFHE

ru 1
U—v=—
'

. 2

, B

\

LY
A \ ,
7z ' Al . ,

N vy , 1
\ \S‘ \ U—V=—"
A A A 7’ 2

Ay \ A ’/

SN,

Ny N,

L] -

Figure: XS
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Bl BeXy, Xo, -, Xn RISLHIBENLAS &, 20 A1 BR B0 )
7\jF11F21..' ano ﬁé

M = max(Xy, X, - , Xn),
m = min(Xq, Xz, -+, Xp)

1 A BR AL

b MATmZREHL AR B ?
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. HLE, A

Fu(x) =P(M<x) =P(Xy <x;-+; Xp < X)
=P(Xi <x)---P(Xy < x) (FIRIRSIM
= Fi(x)Fa(x) - Fa(x),

2 RN MR 73 A7 R AR
TRBEVLAEEmE AR SN RER

Gi(x) =P(Xj>x) =1-P(X;<x) =1-Fj(x).
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ES)
P(m>x)=P(Xy>x;-; Xn > X)
= P(Xi >x)---P(Xp >x) (Nita?)
= G1(x)Gz(x) - -+ Gp(x).
NIES;

Fn(x) =P(m<x)=1-P(m> x)
=1-Gi(x)Gza(x) -~ Gn(x)
=1-(1=F(x)) (1 =Fa(x)) -+ (1 = Fa(x)) .

#E,
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AR5 1%

FERE R B] R A TR
1. FERD AR (O FIR,  RIFTAT AT BE R 45 R RN £ 15

2. TWHHBASEAR LN,

8. HR(E&)F M REMMAR, MEMFMARE,
PRAATRA : tHEBER B AR AN, BEEMR AR E. k.
IE DU S50 P A 5 o
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AR5 1%

ZEBIAERNT:
1. RECE: EHTAHE RS RER,

2. FHE: @l T4 R AAFIIMR,

3. D EI{ERR;%(divide-and-conquer):

oA (A 2 18] B ASFE A2 1 90 1
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URE 25>

BEESE: —NUHAGHTRAEFN2EAKRA, BN NAd, &
Ha N, PEHRE—DMIFRAERIER?
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EE (K-
o H— (BEAERIEMAN). 16\ RIILL, JEF7
16) (12) (8)\ (4| 16!
() (Mo )= e
gk

o B0 (MAEFMHLEMAREM). 16 AplUd, HHARE 1

WAL R
4\(12\ (3\(9\ (2\(6) 4!12!
[ G)6) )=
o W= GIELER). PrRklMEN

412!

(34 12x8x4 -

A p— p— . o

PIA) = Jo = T5x1axia T
(41)*
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21 H(New York Times, July 21, 1991): H{3MNEHKT], —/NM kG
HCE /N4, RN AE — R L. AN ERBELIG —
ANVE COATIE, BEVAT R E R TR TH ) —AN, a5k
JETE— R RRERAAHL T, RS HUA5 2N T M K2

KR HEFREIE,

RIN(TiEEE? (FEER—T)
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S

AR SRR A2 3R0), 45 SR ey ?

F1P (BuFm=TIED: W3MEHMI RS 081,2,3, &R
AN FBRIR (U, v, w, X)) URTRIRERATIE E T TR 58S, viRIREANFT
TR TS0, wRRIRERITTS 1S, xR VR (W) B H (L)
(1,2, 3, L)RRBEIFMHER T, EAFTFH251] CREVGHZ—
Rilize), SRIEMRRHR3S ], S8R5, FE1S51EH. HR=EN

S$=1{(1,2,3,L),(1,3,2,L),(2,3,1,W),(3,2,1, W)}.

CiE: XERBREASE—SIERNERTED. N LA, HIFRIT
Ik S5 mB S, fR—Emm: AVRITMRIENS, IR—EH (LL2RAE 1
J7 2.
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S S

F24 GHERZE). %IF1. 20 BBSTIMRE —FEM, B
H1/3. i

P(2,3,1, W) =P(3,2,1,W) =1/3,
P(1,2,3,L)+P(1,3,2,L) = 1/3.

P() = P(2,3,1, W)+ P(3,2,1, W) = 2/3,

2021 410 /1 18 H

19/43



S S

K (NABEEEE—SIEE)
%14/ (L_L*ilélzllﬂfﬁéﬁ'):

S={(1,21,W),(1,31,W),(2,321L),(3,23,L)}
248 GHEME: w1, 2. 8BS IHMMHRE I, #81/3. i

P(2,3,2,L) = P(3,2,3,L) = 1/3,
P(1,2,1, W)+ P(1,3,1, W) = 1/3.
FUMRR IR AP () = P(1,2,1, W) + P(1,3,1, W) = 1/3, Tii{i%

IHER NP (i) = P(2,3,2,L) + P(3,2,3,L) = 2/3.
S50 W pR MR N2 /3, A NER 1 /3, &, Eik.
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[l HAEE: QR FTHFER N, E(X) = Yeeq X(0)P(w), 4
A TRIER AT KA NE(IX]) = Zpea IX(w)IP(w) < oo
HFHAEME N

FXRFAEN SR, WE(X)RR 55
o AXZTAMTE, MEX)RRFHTLE;
X — R B Rl R AL WE (X) R R R .
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LT

E(la) = > Ia(w)P(w)

we)

= Z1-P(w) = P(A).

weA

Koo SR A2 T B

E(Xi +Xo+---+Xn) = E(Xy) + E(X2) +--- 4+ E(Xp).
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BlEE1: BEPOLA1005K2E, RA1kEthxie, Haie
0. B2 REE, Pz ? 1)

4, R EREDILH10070, BRSO T4,
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. WK R I ARELEEX (w),

L1
10000, MEHRN-—,
X — 100
- . 99
0, ﬁ%%j\jmo.
Frbh, Bk EIERFEaEAN
E(X) —10000><L+0><ﬂ =100 (J5)
- 100 100 '

P KRS TP U
E(X1 +X2) = E<X1) + E(Xg) =200 (Jo) .

.
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BlEE2: PAAR S BINK S, B REMIUE (R
AR G RN AR RS, P2 K2

R ORI,
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BB WXy, Xo, - R R BB MR, WX = 1. BlXaf2
SV BRI T X (B OISR T, TE(X) = B, 2P

P(Xo=n) = (%I)’H Shy

YR THTn — 1 U EIX, (1)), U EIXe, X, - Xn i
(R —A NN TR,

& 1V N1 N-T 1 N
() =), n (N) N N (1-1/N32 _ N-1
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Mt FATI7F

(ERHUN: G (R 2021 410 /1 18 H



FHE, E(X,) = pomge Wk, 53

N N N
E(X1-1-"'-1-)(r):N'ﬁ‘m‘l""‘i-W_F_I

1 1
—N(m+“'+ﬁ)-
%“%'Jf@, r:N’

1 1
E(X1-|-----|-XN):N(1+§+---+N)zN(IogN+C)

XHC =05772.. NERRIES, #l: N=12 8iN = 108, NIHIEE %A

12 (log12 + 0.5772) ~ 37 5 108 * (log 108 + 0.5772) ~ 568. fif .
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AIIE /NS

T REER AL, A, -+, A, RHIEER AL

P(UF=1A1') = Z P(A}) - Z P(AjAk) + Z P(AAA))
J ik jk,I

HorpsR M B FaFRAE BUE M Bl R,
P(A1 UA2) = P(A1) + P(Ag) - P(A1 ﬂAg).

1IEHE Q’aj IAI-o ii%:iuxﬂ‘{i%z:A‘]v e 1An7
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[

IA1U~~-UAn - 1 - I(A1u...uAn)c

_1—]_[/Ac _1—]_[ 1-aj)
= Za] Za]a/k +Zagozka/

j.k,l

Ui, E(la) = P(A). £ LXPGHBECEE, [EIPTE. IR,
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BU3: AR5 M BInHI PRI RBEYLECRT, 17 2= 1A IR 2 2
2 (IR, B KRR IR R D

o0 Q---I---OOO
J
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fR: ARG NjIIBRECR, AEHE, N

P(A) = —— =

B, bR 5 Mk, AEde,

P(AAL) = (”;!2)! - n(n1_1), j# k.

2021 410 /1 18 H



FH EmAR, HEALAILM, 15
m1 (n 1 n 1 po 1
(1)5‘(2)n(n—1> +(3)n(n—1)(n—2>"”+(‘1) al

— 1 1 n—1‘I _ k—1‘I
_1—5+§—---+(1) = (-1) Pk
k=1
WSR2 ]
1
) = k—1
P(UL,A) = ) (-1) o
k=1
‘I_‘{%L\’ ‘_i'ln—>00|ﬁ, ﬁ
- 1
k-1 _ -1
k_1(—1) = 1-e =083

R bE
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BEHLIE X 5y
Ni=la + -+ la,,

BB R, AR (R PR O £

E(N) = > E(ly) = ) P(A) :n-% =1.
j=1 j=1
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SEE B TRFS, ZE1097127/8)

;EI@E: E%DQ = {w1,w2,w3}, P((x)1) = P(wg) = P(a)3) = %, T\HEX

X(wy) =1, X(w2) =2, X(w3) =3,
Y(w1) =2, Y(wg) =3, Y(w3) =1,
Z(a)1) == 3,2((1)2) = 1,2((1)3) =2.

WEWIX, Y, ZEHEIEE ST, HRX+ Y, Y +Z, Z + XWEER S 1.
HARIEIREI T -
Q iEH: P(X=1) 1)=P
P(X=2)=P(Y=2)=P(Z=2),
P(X=38)=P(Y=3)=P(Z=23)?
Q RENBEHNEREX 4+ Y, Y + Z, Z + X R A
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SEE B TRFS, ZE1097127/8)

FRE :
Q@ XHEIIEH: PX=1)=P(Y=1)=P(Z=1), HAh3A
(H&). Lk,

P(X = 1) = P({w € O: X(w) = 1)) = P({w1]) = P(wy) = %
P(Y =1) = Pllw € 0: Y(w) = 1)) = Plwg) = 3.
P(Z=1)=P(lweQ: Z(w) = 1)) = P(wp) = %

Q XHFURBENAERW = X + YRR T, HAL DRI R —
FEALHL. 2B BREIERIEEN: W(w) = X(w) + Y (o)
THUE: W(wi) = X(w1)+ Y(w1) =142=3, W(w) =5,
W(ws) =4, HP(W=3)=P(W=4)=P(W=5)=1, HAM
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S CBh RS, 8113003180

BH: —METEANK S M BInEZE, (RBEN#MPTK, s
INEZACAX, KIEAY. KX, Y)WEBEE S, 8RS, DU
WS EY - XHI A6 ?

RE: (X, Y)NBEENH

’
P((X,Y)=(p,q)) =P(X=p,Y=q) = o 1<p<qg<n,
2
X 2B AR AT () B RTRE, TP TR SR BN S i e p.
A 8 K5 0 g L R A 1R AT e, XBOIBBRS %

P(X=p)=P(X=p,—0 <Y <)
n

= Y Px=pY=q="2P 1<p<n

(FRAUN: SR (EHEKE % MR 5 EE S (10420803) 2021 4210 J1 18 H 37/43



SRR CePITkA, 1133180 (ke

YHIIBBRST R
q_1 q_1
P(Y=gq) = P(X=p,Y=gq) = (n),1§q$n
p=1 2
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SE e BTk, ZE158 T 37E)

There are two kinds of tubes in an electronic gadget. It will cease to
function if and only if one of each kind is defective. The probability that
there is a defective tube of the first kind is .1; the probability that there is a
defective tube of the second kind is .2. It is known that two tubes are
defective, what is the probability that the gadget still works?

CEREPIv GG/ R VY| DR EE Y SR R e 305 I Sl SR = RV TR S
N0, B M T IR ON0.2. 2 HACSBEA BT A — AN IR
B, BT IOHATIE CRAERED. DA BETFERKG, W8T IT
PEBRE TARIBER N2 /b2

REFAME,

(ERFUM: A (B R RS} 1 ( ) 20214510 J1 18 A 39/43



SE e BTk, ZE158 T 37E)

fi#: WA = BT IufRER TIE), S = {(BMNHETERRM. K
KP(AlS).
o MM —Fhi &, M2 N0.1+0.1 = 0.01;
o PR ERISINES — A T8, MEFEN0.2%0.2 = 0.04;
o FH—ANWMNE—FETE. FRSE ANRENE FMETE, M
#40.1%0.2 = 0.02;
o B MRAMNE R, RIS MRS BT, M
#90.2%0.1 = 0.02,
FTl, P(S) = 0.01+0.04 +0.02 2 = 0.09,
P(AS) 005 5

P(AS) =0.014+0.04 = 0.05, P(A = = — = —.
(48) + (A1) =55 ~00s 9
e
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PR CERIPRAS, 55720125/

One hundred trout are caught in a little lake and returned after they
are tagged. Later another 100 are caught and found to contain 7 tagged
ones. What is the probability of this if the lake contains n trout? [What is
your best guess as to the true value of n? The latter is the kind of question
asked in statistics.]

MEBEANFLEE, HP100FA6FE. JHE1005%, LKRTHEEF
%, PLEHLERNBERZLD?

BR: FikEERA

{ EsD g n > 193,
Pn =

(100)
0, ifn<193.

VE: ?ﬁﬂ%@l\ﬁmsé&ﬁ 1l ("g0) = (199 X

(RN BA5E (RS RS} 1 ( ) 20214510 J1 18 A



SIBYHE BTk, FE727125/8 (4£))

i\ BEMEERZ D, BKnAME, HBRp,kB&K?
BR: ERBppR Tnidth, 2 HAY

992 + 192
Pn < Pnt1 © N< % ~ 1427.6,

W n = 14280, pik Bl K. LB b, RO
(190)(1427—100)

Piaz7 = (14—2793z0.1601976066,

100

100y /1428-100
() (g )
Prazs = ——

(100)

(100)(14297100)
piazg = %Tg%zo.wmgmg?g.
100

Bi: RSP AR S L5 ~ 120 = n = 19900 — 1428.6 ~ 1429,

~ 0.1601979700,

SRS
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Fe AL B R AD):
P195'196: %2, 3’ 4’ 5’ 6, 7’ 11, 12, 15%
TR (E78) B3R

MIAE: BE EREY
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