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EAANK RS

o MEHEEE: & I EFE M RQ EFETEEREX, BN
— AN BENLAEE, A
X: 0> (—oo, oo),

X (w) CHBER (X))

(FREUN: MG (R % P41 (10420803) 2021 4510 A 5 H 2/48



EAANK RS

o NMERH: F(x)=P(X<x), ERAIRINE L EWRE, WL
HIVEJ :
(@) F B Fx <x00 WF(x) < FOo).
(b) F(—00) = OFIF(+00) = 1.
(c) AEZL:
F(x+0) = F(x) = lim P(X <x+ %)
MERPRFFLE:
F(x-0) = Jim P(X <x- %)
{HRTEEF (x +0) # F(x - 0)s

A R ELF (x) = X2FIF(x) = 1 — e 43 Bl & (—o0, co) L [1) 53 A1 BRI 4L
27
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EAANK RS

P it 2 1) Q] ) (5 PR B T FR)
o HFHIE.

ik

E(X) = > X(w)P(lw}),

we)
BUXTE— miBME, FRLLM BMES, B ke R nfE, me
HF .
o B
HMM%EZ¢W@DWMU

we)
o MRHMETEORAAH (WA RHEH, RIHQA AT HT,
THY eI A E D, AT 8 SCE - g 2
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7 PR

EX: ENIER = (—o0, 00) FHIREFRAZERE, £ L
(1) fu) >0 MFTHuEeR; (2) [ f(u)du=1.

WAL PR AE N Riemannti s A BREFESE, By IESE,
MIRiemanniR 7 FEA BRIX 8] (a, b) fE7E, (HULALAAEIE R R Gy, A ARG

FHAE, T REHET I I AR/
5 UEH]
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Bil-5
MERR: ARf(u) > OMMER U € (—o0, 00), FFH.
00 1 00 u2
Iw f(u)du = \/Trj:m exp(—:)du
— \/%fmexp(—u—z)du (B R0
T
\/_f 2exp(—x)dx  (Bu=2vx)

)

W (u) % R IEEE.
E: GammaRHI (o) = [ x*"exp (—x) dx (@ > 0) M-

) =
T(a+1) =al(a )u&r(;) N2
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VR E B3

2
f(u) = Lexp (_u_) —00 < U < 00,
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B A # P R B2 5 (A AT H5OF i 2= [H])
EX: B AO LS AR i — I R 2 ok

b
Ha<Xsb)=Jﬂﬂme
A A R R X RS A,
P(XeA)= | f(u)du,
(xeA) = [ )

MIBKX Ay LA 5 B RIS B A IO BE B, AR
SR AIRENL A &),
BA = (—oo,x), Il
anpmsm:jﬂmmw,

(o)

X MAEE. HAESL, WF (x) = f(x).
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FLA BB AL A B (AN AT HOR: i 2 ]

FHRWARAN XA [a, b], BUAA TXRBMIIESA AR, Bt
FEGATNTNE, BT o-K# (tLpBorel&). NI RXKIHZF
Y )

E(X) = f uf(u)du.
HeL b, ATUURAEEE: wendla < & < ajq

NZfiP(ai<XSai+1 Zf,f f(u)du
~ Zfif(fi)(aiﬂ -aj) ~ f uf(u)du

i, BENLAS e (X) MEFHAE N
E@() = [ et
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LA % P PR AL AR B (A TR0 s 5 [A))

P(X:x):fxf(u)du:o.
5B AR 6] L IMERAR, RN IE.
RETHS: FMAUER PN E—%5%, RS KR NS = A

TR K R 2202 (B HFRBP 101, H="AENEE, KA
AR
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Boreli,

BRE AL B Q2 TR EE AT E. T sy BN —RREX,
BTN o-AE R .

BoreliZi(So-X#): QW THEMBHIART EEF TR — 1 Borelisk,
AR Y
o HAecF, MACeF,
o HA€F,i>1, MuiAieFo
HEZ, FRTASEMATHIFEEZIFN.

Borelig A/~ HE—.
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Boreli,

Boreliz #9151+ :
o F =1{0,0}
o F =1{0,A A Q). XEELEAcCQ RFEMEEHIETES.
o FHQMATA THEN .
%1, 2EEBorelimk )N, B, 1531 2 Boreligi Xt B BR 2k & I 4
PIRE 2B QA2 ] AR, EX TAR RS RQ, ZEEGFKK, T
EH (FEEATELLR TR, TESED.
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FEHLAZ B 1) — e X

W ME X Boreligly, R ERE L MERMEP, N
(Q,F,P)

MA— NERZE], FRIEA TR R,
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FEHLAZ B 1) — e X

BEIMZEMN—RREX: QLN DSEHRBXFONEHAE, S H
XA Ex,

{w: X(w) <x}eF,

ERUGZAE AT CRLS YA B E 3! D.
AR 5t
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FEHLAZ B 1) — e X

o DTWHEMP(X < ) RHFNH L, FAELw: X(w) < x) T,
J& T PHSE Uk
o HEEP(a < X < b)XEEAXH (a, b] A = X

Pla<X<b)=P(X<b)-P(X<a).

o MOFTHNT, WAL FEWFAQNIRBFEMRINES, HITE
LB TF, K, M NSE (S3E) R3S 2B
WA |
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(EURZU: #

—TTAEE: F(x) = P(X < x).
EE: X, YRQ A BENLAS &,

F(x,y) =P(X<x,Y<y).
PAPEERSLA (U, v)
Flx,y) = P(X<x,Y<y) = fm f: F(u, v)dudv,
MIFREEL (u, v) A JChENLIAE R (X, Y)I (BEE) BE, RIHE
(1) f(u,v) >0 XfFrfuveR,

f f (u,v)dudv = 1.

Fi5 (BHERFEH R MR 5 EE S (10420803) 2021 4210 I 5 H 16/48



v

TR TEEF (x, y) IR
1 KT B2 B 6
2 RN ERAIELSLN, TR IRAFAE;
3 XMEfx,y, H0<F(x,y) <1;
4 F(x,y)H FFETEEE R

. Iiry Fix,y) = 1,
Xﬂ)rpoo F(x,y) = 0 (XFiHy),
yﬂ)rpoo F(x,y) = 0 (XFrfx).
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° P((X,Y)eS)= [ [sf(u v)dudv.
o HUIHEE(o(X,Y))

E(¢(X.Y)) = foo fw o(u, v)(u, v)dudy.

(FREUN: SHKE (5K it (10420803) 2021 4510 A 5 H



v

f5: BERENLAREX, YIS 5 R BN
f(x,y) :11_8' 0<x<3x2<y<9.
SRIRE(X + Y)FIE(XY)s

0.5 10 15 2.0 2.5 30

Figure: X3K0 < x < 3,x% <y < 9. REVTIL: Withw LR (x, y) B —1
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v

. Hseth,

9
E(X + Y):ﬁf(x—i—y)f(x.y)dydx
261
ff;z 78 X T Yy)dvdx = 7o

WELS], KE(XY)?
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ER

H %ii;

3 9
E(XY):f f xyf(x, y)dydx
27
f j;z ﬁxydde— 1
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SRR

&A,SCQa X’EX

__P(AS) P(ANS)
P(A|S) := PS) ~ P(S)

PRICENAFIRS SRR R

Bl PRI, ORI SEONT, S UGS BB R £ 2
BB
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B 1P WRERAISFI AR, 1M ECN 7RI LN
(1,6),(2,5),(3,4),(4,3),(5.2),(6,1)

HAHSFIAFHI. W RS SECAH7 X —FRAEIRERNS = L.
P2, WX HXMEREL, 2R EE, A =Xy =3},
S=Xi+X =7}, T=&

P(A|S) = P(X1 =3IXi+Xo = 7)
. P(X1 =3 X1+ X :7)

P(X1+X2:7)
_P(Xi=3Xo=4) §Xg 1
PXi+X=7) 1 6

(EREUN: R (K RS 1 ) 2021 4510 A 5 H 23/48



URE 25>

(1). P(X; =5|X; +Xo =7)
(2). P(Xi=kIXi+X2=6)=? ({Ef1<k<5)
(8). P(Xi=kIXi+X2=9)=? ({Ef13<k<6)

?
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URE 25>

EE,

(1). P(X; =5|X; +Xo =7) =1/6.
(2). PXy=kiXy+X2=6)=1/5 (1<k<5).
(8). P(Xi=klXy+Xo=9)=1/4 (3<k<86).
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BEX =4, B)X = 3HHREZD? BB

B8 B2 AR R AR ?
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BEX) =4, BX, = SWEEREZL? B—B)

18 B2 AU SR UG, USRI 91 /6, X HA
B W ARSI, Fe b,

P(X, =3: Xy = 4
P(X, = 3|X; = 4) = (%o 1=4)

P(X; = 4)
_1/36 1
- 1/6 6’

R, R

P(Xi+Xo =71X1 =4) =2
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fBlF: MAHISEH, EREIMBERp, XFRFVXLIMIERRFRR
AR (BN IEE B I E&RTE). 23R EMRE, BTRXEER
H IR B9#E 2 %2 b (within the next two trials)? B T X#EmH, FEE
HIHBERZEZ L2 5

[ XRFIRAE? XFEAF AN ?
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BB XA

P(X35|X24):%.
CRIP(X =n)=q"'p, nx1, #f

o

PX 2 4)=) q"'p=¢"
P4 < X< 531 P(X =4)+P(X=5)=¢p+q’p.
W SRRy
P(X<5IX > 4) = iﬁgiﬂ—p+qp
RGN =R MAEN, T IEE IR CGE—XRIILE
[, BRH IR, (HE R, fikE
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WRELIM: WA, IR Jyp, XERHE1R
TE T A e CRIIE I I A S5 AR I A D THER
Q@ P1<X<2).
Q@ P(X>n).
Q@ P(X>n+mX>m) CGRAMED |
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S S

f#: 1. F5L b,
P(1<X<2)=P(X=1)+P(X=2)=p+qp.

2. FIHP(X =k) =g "p(k>1), &l

PX>n)= > PX=k= > ¢'p
k=n+1 k=n+1
1
— n+1 ) — n —q"
=p(a"+a"" ) =pa"x - — =9
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S S

3. HHx L,
P(X>n+m;X>m)

P(X>n+mX>m)=

P(X > m)
_P(X>n+m)_q”+m_ N
 PX>m) g7 -9

B TRIEMMMAMIAE (FEmE% L), BEHAR, ME
Dn+ URIEE A HIAGRER, H]

P(X>n+mX>m)=P(X>n)=4q".

B—18, BIEM? SRBIRMR!
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HARNA

W1 WHMEEFEMAL A - Ay B

P(A1As---Ay) = P(A1)P(AolAr) P(AslAAo)
- P(AnlA1Az - Apq).

ﬁ%1ﬁ%ﬁp<A1 Ag v An_1> > 0.
ME: VERE

P(A1) > P(A1A2) > P(A1A2A3) =2 P(A1A2~~~An_1) > 0.

PERUN
Pli) Plaide) PR An) _ pippy... A,
P(Q)  P(A) P(A1Az---An 1)

.
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FIrA

N
VEE:

T

(EURZU:

A

W2 WO =3, A S A E], WSHEEB,

P(B) = > P(Ay)P(BIAy).
B=BnQ= Bn(ZAn] = > A:B.

P(B) = P[Z AnB] = > P(AB) = > P(A;)P(BIAn).

#iP(A)) =0, NP(A,B) = P(A))P(BIA,) =0, Eal—HFERar.

o
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HARNA

i3 (Bayes EIE, 1763): Wan/i2s L, #P(B) >0, M

P(An)P(BIAn)
Yk P(A)P(BIAK)

fig: FERP(B)P(AqB) = P(An)P(BIAn), Hrbh

P(AnB) =

P(An)P(BIA,)  P(An)P(BIAn)

PAIB) = =@ = S PAPEIAY
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Bayes E P& X

Bayes EIEHIE W :
o WBR HEXRE, (A)2EZ XT, BayesiE HEWXITALIEM
o WBRE—IKHIE, (ARIEZIEN, Bayesi R 5 HE kAR
A An R A 20
o WBREIE, (AL IEN, Bayesic B3 W] 5k ik i K A, (1 HE
° ... X,
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ia: EP(A) =0, MA =0?
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TR i

BE: R—g! b, @hEAZEONT:

Q=1{1,23).
SESLPUNR:
1 2
P({1}) =0, P({2}) = 3 P({3}) = 3
P(A)= > P(lw), YAcCQ,
weA

antsE R AP — MR Cutt4a?), EP({1}) = 0.
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(A%

P L7075 28 : Three kinds of shirts are on sale. (a) If two
men buy one shirt each, how many possibilities are there? (b) If two
shirts are sold, how many possibilities are there?

ZMHEEARE. (a) MRMABALZ—HH2, AREMEES
L7 (b) MREHFEET, AElESD?

PERE: W) BRIMRII RG5O, A AR
IUE S, 5 A AT A
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TR i

(a) RAAGAEZ—H42, AIREMEZD?

ER: 32 R WHBEIRE, B AA3MIERE, e At
H3 x 3Fh ] fE.

(b) IRAHATIZEET, ATeetEEEL?

BR: (PN 8BR: WONEIREE, K2y GRRSEEM
PR 2D, 3 -1 = 2 MEUHR CRIRSFIAT Al ik %, (ERRE>—
A, OSBRI R E AN, 1

1 123
W

TR ML 72, e — MR L. s 50N
VI Bk, BRNEET).
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(A%

#HHEE717151278: There are two locks on the door and the
keys are among the six different ones you carry in your pocket. In a
hurry you dropped one somewhere. What is the probability that you
can still open the door? What is the probability that the first two keys
you try will open the door?

A28, ERROKPHICIEAEARPHIEA REITH, B
FiTE, RERET1EAR. ©B: MAALFTHTNHERESD? Rid
— KRBT AT RN %07

R IS (e FRi 5 1 ¢ ) 2021410 A5 H  41/48



TR i

(a) MIRARILUMTHIIBIRE %D ?

EBR: 2. 175 ePAREHE, JUEeME M. TR, R
e LU AREF I I, A4 RE. BOTRER N = 5.

(b) RIX—RXFEEFTHI TR EN E XD ?

g SEAMIER.

o 2MMARBINF. CHE 1L CREGTIFIIND K, M.
T oA, (R, PHIP, H5x4FmAe. HU R4
REMUFRESTIFBE, RE1RIITRE. MOk N - L = 4.

o 2MMARTIFFF. . & = %-(15, BRI o NS BB L A
A, AP, 4 (3) Fiarge.

42/ 48
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TR i

P.109, S18: X + X = 2X??

SR AU, TRATAIE X 4+ x = 2x0 WXRRH—ANO T A BT
AL WIXTTREMIME AR, 2,8,4,5,6) F HI—A, 22Xt —AHyLATE,
HATREHIE (2, 4,6,8,10, 12} HH—A AR TRRBEP X EF BT HBLE
mEZ L, TR REAE N YR G -

{2,3,4,5,6,7,8,9,10,11,12}.

TERFE S ETRHEANX + Xo Bk, X+ X #2X, FsL b, g
BEHLZEX + XAX(w1) + X(w2), SEREBEIIGESR—H!

fEE2 (RPEX) X+ YELH: v X(w)+ Y(w),
X+ X = 2X,

(TIRHUN: SR (EHERE £R MR 5 EE S (10420803) 2021 4210 I 5 H 43/48



TR i

P.109, 247 : KPEHNTEXYRIBER D ?
Z: UHIOQ = (w1, w2, w3, wa, w5}, WATEL, BEALASE X L
1 1
P(X = 1)=P(X=2)= P(X=3)=¢,
1 2
P(X = 4= P(X=5)=¢,
[F] s BE AL AR 2 Y i A2
P(Y = V2) = %,P(Y: V3) :%,P(Y:ﬁ) :%.
HEMAHEX (wj) =? Y(w) =? BEHREEN, —BRGH T2 L
AT AR Z = XYERA Mo, PLAZEREERME 7. Bs
X (w) = 1<j<5 BUEY(wr) = Y(ws) = V3,
Y(wz) = Y(ws) =7, Y(ws) = V2, WIZ = XYUWITEE? #EHH?
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VeV HE, P. 109, ZH4/5

eyl

P(X = 1) = P({w: X(w) = 1)) = P(lwr}) = Plwr) = 1
],

Plwa) = 1, Plws) = P(ws) = 3, P(ws) = 2.

B BEAL S B YRR L, ALY (w1) = Y(ws) = V3,
Y(wz) = Y(ws) =7, Y(ws) = V2, N\ BB &4, Bike
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VeV HE, P. 109, 478

BEHLAS B XY BRYEM T -

V3|27 |3V2 |43 | 5x

BEALAS XY IR S AT U
P(XY = V3)=P(lw:X(w)Y(w) = V3}) = P(w) = 11—0,

PXY = 27) = P(lw: X(w)Y(w) = 21)) = P(w2) = 11_0
P(XY = 3V2)=P(XY=4V3)= %

P(XY = 5n)=§.
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VeV HE, P. 109, 478

A BENZEEYNREBRAARE, MY(w) = Y(ws) =,
Y(w2) = Y(ws) = V3, Y(ws) = V2, NIlIFHBAE &, BIHL

P(Y = V2)=P(ws)=

gy
1 1 3
P(Y = V3)=P({wy,w3}) = IREARET:
1 2 1
P(Y = 71') = P({w1,w5}) = % + g = E
BEALAZ XY HIMEER DA U -
’

P(XY = n)=P(XY=2V3)=

2021 4210 I 5 H
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FAFMENL (B IR13):
P 111-113: %16, 19, 22, 24, 31/,
P157‘158: %2’ 3, 4’ 57 69 7%0

Rl : THEMRNLEE1 A LAE LR HFES. .

MAE: BEEERIRS. 6T
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