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%%Mﬁ%.
jj_?‘f: E%J(XaY) — f\r(.uﬁ.(io'z ,0'2 Fo)sﬁj{

_f(:.':-y) = fel) fr(y) = 1 2e~j;~u W] s
2no
BIA fCx,y) KT = fly JERFRAY, AT

Pl =Y i=Pll<X|=P¥<X)=1—-P{X=¥].

Bl 2P(X <Y) =1,P{X <Y} = é—

41

(603,15 @RIV (X, Y) WBEREE A
B e, 0Ty,
of () o= {O, it
CT) K felx) oy () JFHE XY S AT
(1) 3R fxy (2 | ) FlSyx (y | 2.

@ (1)< OB filn) = [mf(x,y)dy —o.
+oo
x> 00, fx(x) =J e Vdy = e,

&7y .2 >0 y

ﬁuhuﬂ={ng&

- y<0 i,
+o0 y>x>0

fr(y) :J_' f(x,y)dx = 0.
% y>0hf,

fy(y) :r eVdxr = ye .

ye ', y>0,
; ) = &
FRLL £,y %. Y <0, E3-2

XY RAEISL B fx () fr(y) # fla,y).
(1) 3 fy() > 0B, Bf y > 0 &f,

1
Tk 0 =] y
frvlx | v) = &’_y_) . {y <. y

Ko, s,
M fe(x) > 0, Bl = > 0 6f,

« H2 .
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SHMENMTE R RS

_ [y _ €7 0<z <y,
fwx(y | &) fx(I) 0, ﬁﬁﬂ

[ 3.161 (2004) FRAYLAE & X 7EX (6] (0,1 IR S5,
EX=x0<z<<D WEHEHT,. MR Y 7 XEO0,2) HIRAEES
a6, K.

() FEPLAERE X MY RBE-S R B

(MY MR,

(M) #\HE P{X+Y >1).

(@) AR 2004 4FH2 VU100, 24 46 178 43 LK 0. 204,

H—RRBRAE (2.3 3K frix(y | 2), &5 3. 15 00K, A
WRSHHT frx(y | o) i #kK fz,y).

MRS £ o) U fx ) = [ flay)dy, BAE frx(2) > 01
F1FT,

_ flx,y)
Frix(y | ) e

MBS frx(y| ) = f;fi;ﬂg) fx (2 > 0, UFE fx(2) >0 B4
T

ol W s IxC2) frixCy | ot
B f(x,y) BRENFE —c0o <z <+oo,—0c0o< y<<t+oo i, {NHAH
fx(z) >0 X0 BREARLN, B85 B fi () = 0% 5B AR5

4.
a 1, o<a<1,
@ ()X ~UW,D,BE fclz) = {O, i
Efx@) >0 MEFBTF HUEREE<2 <1, X =xMW&KEMHET.Y ~
U0,z , BiA
1

=y 0 Ty
fvix(y|l')_{1 SIS
0, HAth.
BH frxly | 2 = L2 r(0) > 0, %0 <z < 1M.4
fx(x)
fCxyy) = fxlx) fuxCy | ) 4 /
{1. 0<<y<uzx, 0
o a
0, HoAts. 1
8 fCooy) B SAES VLT ERUASH  — —
0<<ax<<1BtH f(x,y), MNE 3-3. 0
thF
1 +-oo - 1 x 1 . 1 i,
deJ_mf(I,y)dy—Jode }-dyngx— 1 —

n53-
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22T

i [T pzayrdzdy = 15y =

FFUTUEEO<x<<1 S B z<<OBFE, z > 1 B8F f(x,y) = 0.
HEMTET LI 0 < z << 1 8F,

1
f(on)={;’ 0<y<.2:,

0, y<K0Hy==x

R BBV E AR, B \y
1 NG A
=, I<y<z<]1, Yy
flz,y) =< %
HAt,
(D fr(y) = rwf(x,y)dx
. [9) l\x
1
={L;x, s M 3-4
Hit
{ In Y O<y<1y
0, HAil
(IDP{X+Y>1) = J]f(x,ymxdy—f dle_x Ly

r+y>1

! 1
=jxm— )dz = 1—In 2.
5 X

(#1317 BXS5YHAEM, BYRASE 0AMAEBSE, N
Z=X+Y RN R .

&%) £ C = 1.

k
P{Z=1k})=P{(X+Y=Fk}= D P{X=iY="F—i)

i=0

_A s k)
k1° EJﬂ@—D'

i=0

= ~za2ck_ —2"(14—1)*

~

k
ill') e_ny k=091,2y"'

BRRE PV,
. 54 .




=% SHMNETRERARL S
(4] 3.18] (2005) & —HEREHLAE & (X,Y) MEREE N B2I2§
v vy -
2 0, HAp.
R OIDXLY) BIAGEEREE fx(2), fr(3);
(IDZ=2X—-Y WERBF f,(2);
1 1
(HI)P{YQ? | XQ"Z*}.
‘@@ (I Y
oo 26— p=0
fxlx) = J wf(x,y)dy /zézx—y. (0<z<2)
{L dy, 0<zxz<1 b
20—y=2
_{21’ 0<z<1, Az 1 ‘;x
0, HAh. 7
M 3-5

o0
fr(y) = J._ flx,y)dx

¥/2

1
“ dz, 0< y<2

0, HAh
:{L—%,O<y<2.
0, HAth.

(MZ=2X—Y,H f2(2) = Fi(z) a[ 43k F, (=), Bl
Fz(z) =P{Z<L =z} =P{2X—-Y <=2} = H flx,y)dzdy.

2r—y<z

BHERS || /ooy dady, BT = WHEEE. W 3-5

2r—y<z

ALHL A 2 << 0,0 << 2<C 2,2 > 2 =ANERERGE.
Z<OH¢,F2(Z) :0.

I

0L z<C 2 WF,F,(2) ﬂ- f(z,y)dxdy—ﬂdrdy

2r—y<z

2
:&:1~u——ﬁ=z—%,

2
He DKE 3—5 FREH.
z> 2 ft,F,(z) = 1.

0, z<0,
2
Ei F,(2) = z—%,ogzga
]., Z>2.

e« Hh5




BMELTSHKEHIT RS X

2£352% {1—%, 022,

(63,191 (2008) & BEALAER X 5 Y MHE ML, X BHEERSG N

e — B %(i = —1,0,1).Y WIEEEEE R

f( )_{L 0o<<y<l,
T o, .
icZ=X+4Y.

(1)K PZ< 5 | X =0}

(D) 3R Z W MR E £, ().

3 <I>P{Zé%|X:o}=P{X+Yg

e AL
R
(INFz(2) = PIZ<L 2z} = P{X+Y < 2}
=P{¥Y<24+1,X=—1}+PIY <2, X=0}+
PlY<z—1,X =1}
= P{Y<z2z+1}P{X=—1}+P{Y<z}P{X=0}+
P{lY<{z—1}P{X =1}




BEX

SRR KA

= -;—[chz+ 13 4 Folte) + Feta—107:

He Fy(2) B Y B9 40 B B

1
- 3v 1-.<_‘Z<2
0 HoAty

[EE] Xk F() W, T ReBEAR:

Fz(2) =P{Z< 2z} = D P{X=ilP{X+Y<z| X =i}

1
=-_:]§‘_’HZP{Y<Z—1 | X =i}
=%Z Y<Z_I}—_;1F‘{(z i),
i, <= 2
fz(z)——zfy(z—l)h
o 4 0, HAh.

L6320 (2010) i Z4EBHHLAS L (X, Y) BIHER B E R (x,y) =
Aet | oo g oo, —oo <yt oo REE A B KRB
JE f&'\x(y ‘ .I).

#) ARG £y WA ﬁfﬁﬁﬁ:j::f(x,y)dxdy = 1 3kH
e it [ pe ydedy 2B

Frx(y | 2) = f;f:"’(’y)) fx(a) > 0.7 fyx(x) = Ji:f(x.y)dy. B%
RER frx () RIIER £ () B ERHBA,KFEW frix(y | ) B3t
SB[ e = Ui A x| [ fepdedyE
B O 2

fr@ = [ fapdy = af ety
N L
HF1= E:fx(r)dx = Aﬁf_e dz = Am,g A=1,

s

o [T =

FIRT




&I GBS X

CEEAN

W) >0, 5MFY — oo < x <+ oo H},

_ flz,y) _ Aerirey

( )
leX y l x fx(x) A-\/;e_rz
1 —.:24-2;y—y2
= —e
v
m Lo, ey ton
e

O] AREY 2010 £4 0. B FWR/SFH 0,296,
KERETRSRERARS: | o'd—Vr RAKTHS
kiR
o[ Teta) = [T [Tewt dady = ["ae] e rar =,
-

B L,LJ L haE

@ # X ~ N0, tEEEH f() = el =
I e =25
—e & —e*dzr=1,0| e*dz=4n.
AT J“‘”«/n J“"" &

Rk REEA AR RN AR] o d=Vr ket H

RAR AW B
KT M HE fx,y) =Ae™ 0 ZRBA-HEASH

A N(0,050} 10350). AL BEH —BAHR, EERH 0110200
R;FREE'EB A,fﬂx(y ] I) T.

[ 3.211 (2011) - EREHLAER(X,Y) RAEE G LS
N HEP GCREArz—y=0,2+y=25y=0FTEMMN=ATEXE.

(1) 3R X BEREE fx(0);

CID) RFEGMEEE fxv (x| ).

x—y =20,
# E 3-7 FR.G Hxzt+y=2,FE K, B GH
y=20

y< 1,
Igz_y!mﬁ#\‘%ﬁﬁyﬁgﬂ GOgyéréZ—y,Mfﬁ]
y=0



BERPEYLE &R 5 A

E=x

Ya
N
2
[ I

G

1 aw

& 3-7

T i
0, HAth.

AT f(z,9)  FHER fx(2) F fuylz | y).
(I)fx(a) = Ji:f(r,y)dy.
Y z<<08 x> 20, fx(z) = 0;
H0<z< 1B fx(@) = [ dy =z

2—x
¥|1<I€25¢,fx(x)=j dy =2—u=z.
0

Iy Opsmg < 1B
lftfx(x)={2—1» )
0, HAth.

=
(D fr = [ flayda

¥

{J'ydx, 0yl

0, HAib
_ {2(1ﬁy), DLy,
0, HoAte.

N >0FMTFOSy<LEY =yO0<y <D B, X B5&RM
RS

1
fX|Y(I|y)=M={m’ ySKrx<<2—y,

Hrn 0, HAt.

OEE] ABELATULEGCGERRG.0<y<zr<<2—y,XBT
Ty OF=iz-<al,
f&&!fﬂ#iiﬁé‘]@%:fx(:r)=+2—x, et e

0, ﬁﬁ_’u
il
=Y < 2—y,
éufo<y<lﬂ‘f,fx|y(x|y)={2(1—y) & Less Y
0, HAb.
« 59
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YwE& Hiu T Thae

—. BRNE

MALE R RS WA F 2 FEERAER HMAZEAKNHKERE AW
HEHXRERALER

—. HREKR

LEM MITERFTHRERFHEL T2 FE2 BB F £ HXR50.
2.8E YRALHHEFRIE.
3.2 EANFRENEAME, RMAREERAKENE.

T EARRE C SEABERMEEATTE

(=)MmTEHHPNE
(D) B¥ieE
EX ) EHAENETE X HFHE
PERELAR i X B BERAAG A

P{X:»TA}:P.U k=1,2,",

MREES ) zap, HEFTHCE MARILGOBON BILAS B X B0 507 0T 11, 2 ECX L B

BEXS = 3 a4y
2) O R X WK E &
RO T X SRR £ ) JORB [ of (o de SR MR HHLHL
AR X agdeE MR, idE ECXO, B
ECO = 2f @),

(2) WP ENHER
D CEEH.NE EWC =C.
2) % X BREEHIAR,C R UE

©



FoRx MEUEESKPIHIE

E(CX) = CE(X).
3 B X MY BRALEMA LR, WA
E(X+Y) = E(X) + E(Y).
DRXFY REEHARYLAER, N
E(XY) = E(X)E(Y)
WAL FEEFMR X 5 Y Rk
Q) BEINER XHEHY = ¢(X) HYFEHE
D) RBELE R X BaESR o Ak
P{X =z} = prrk =1,2,+,

BB D g () py HoXPUCE MIBEHLAS R Y = g(X) BB 128 %
E(Y) = E[g(X)] = ig(.r;.)pt.

2) BRI B X SRERBHE N f (o) BB [ 0o f(addr SA01CHL, MIBEHLAS
Y = g(X) H¥FEH
EY) = Eg0] = [ g fa)dz.
(@) BAHLIEM (X,Y) MR Z = ¢(X:Y) M Eie

D) BRI B (X, Y) MR
P{X = I;,Y= _yj} - P.,-pi,j = 142,%,

BB D) S g C2r )y HXTICEL MBEHLAERE Z = ¢ (X, Y) t08c 1128 2

i=1 j=1

E(Z) = E[g(X, V)] = D) D elziry)p; .

i=1 j=1

2) BRIHLE B (X, Y) 00 £ (o) B89 [ [ gy £ aiy)dady st
S BB L 2 = g (X.Y) MBCR MR
£ = ELeX ] = [ [ gy f (2,3 drdy.

(Z)MmETEans 2

(1) F&
EX B XEMUER, MRHEPE E((X—E@DT) 7, BN X 772,184
D(X), B
D(X) = E{[X — E(X)]*}.
PR vDOO MBS B X 947 il 225 07 22 it 4E o(X) L B 6(X) = +/D(X).
(2) FEIHEAKX
D(X) = E(X*) —[E(X) .



HMELTSKREYITHEH X

3) HERNER
1) & C HEE, M DO = 0. Rk, M D(X) = 0 FREEBH X HHEHOLEL.
2) % X R o Mo ZEH WA
D(aX +b) = a*D(X).
DRXEY REEFHAREIER, N
D(X+Y) = D(X) -+ D(Y).

‘ﬁi%ﬁ%%ﬁ%xmyxmi.
(2) BPMENTENKRLMEs &

(1)0—14+%
E(X) = p, D(X)=p(1—p).
(2) ZWi44,X ~ B(n, p)
E(X)=np, D(X)=mnp(l—p).
(3) AR, X ~ PO
E(X) =24, D(X)=a.
) JUaT4# ,P{X =k} = pd—p)" Lk =1,2,,0< p <1
Ex =1, pxo =132
p P

(5) BE %, X ~ Ula,b)

_atb _ (b—a)
E(X) = 27, DX = ="
(6) ¥4 X ~EQ)
_ 1 — 1
E(X) =—, DX =3

(7) E&EHA, X ~ N(usd®)
E(X) = pu, D(X)=4d".

() $6. hE5 & Hos0% &%

(1) 4

EX DX EREVAER, MR

E(X*), k=1,2,

FETE. MIFRZ 0 X By & B J5l U5, T FRCA & B

2) # X AR, IR

E{([X—EX)]}, k=2,3,

FETE, MFRZ R X B £ Breb o,

DWXMY BFEABEHER, R

E(X'Y'), hk,l=1,2,

B, MFRZ R XY 8 L~ L HriRa .

O/XMY EWAREILER, R

o



Fofx MENEREOHKFPHIE

E{[X—EXIY—EMWI}, kyd=1,2,
FEMBRZHXMY B -+ BriREd.0H.
(2) thh#
EX MTHHIZER XY, MR E([X—EX)]IY—EY) ]} #4&, WK XY 8
U 2,18 4E Cov(X,Y), B
Cov(X,Y) = E{[X —EX)][Y —EX)]}.
(3) HERY

) Cov(X,Y) :
EY AR X MY, HE DX)DY) =20, U#F ’ XMY /i
E TFREALAS A X A Y, dn # 0, W FR DX /DD X Fn

HCRELIER pxy - BI
_ Cov(X,Y)
o D VDD
R D(X)DY) = 0,0l pxy = O.
(4) "B =%
EX MRBEYIAR X FY MAIX R o = 0, UFRK X B Y 4%,
(5) hAFEM LXK
1)Cov(X,Y) = E(XY) — E(X)E(Y).
2)D(X+Y) = D(X) + D(Y) + 2Cov(X,Y).
3) Wy =M E.
(A)Cov(X,Y) = Cov(Y,X);
(B)Cov(aX ,6Y) = abCov(X,Y), i a,b B % ¥,
(CYCov(X, +.X;,¥) ="Cov(X],Y) + Cov(X;,Y).
(6) HxZHMER
D | ey I<1;
) low |= 1 WESVEFGREEE R a Mo, Kb a0,878
P{Y = aX + b} = 1.

(7) M 5FREX

D WARFEYLER X A Y A, 0 X MY DR Rk, X Y R, XY
HIARN— @ E ST

2) X ZHEEAREYER (XY X MY MERT R ESDERMGE, = 0.

3) XM M EABIAER XY, X MY MEMLS X MY FHLEELSNHY.

AELEMREHEAPLFNE, NE K * i,

D BRFERE T2 BT EPHERRSE X B, HE;
@) HHELP A HFW I 2,

) MALEEH KNS Ee(X,Y)) thit k.

B> P

- 63 - Fus



St B S W X

2T

P, 5 5T AT 3 B

(64,10 —B A 87 s s = o, SR PR3 = KB
X BB EX =

W) X R WIBE AR = 1,23,

BR,X = X, + X, + X;, A\l EX = EX, + EX, + EX.

l1i 2.8 4 &5 &
fp L 1 L L 1 L.
6 6 6 6 6 6
EX, = L +243+4+5+6)=2L=1T,
5 5~ 2
247 21
Ex=—l+l4+l =2
" 21
ZITE

[404.2] (2008) BN R X RASECHE 1 KA A, W
P{X.= E(X})).=
@ #) EX) =DX+(EX! =1+1 =2,

= E(X)) = PSR L . |
P(X = E(X*)} = P{X:= 2} = 53¢ = 7.

%%mﬁi

[6) 4.3) (2017) BREVLAE X B9 REF (2) = 0.50(x) +
05®( )K*@Qﬁ%ﬁﬁl*%ﬁ@ﬁxwﬂ——

W)t Fx) = oG+ 2o(E50 )18 X R

, —4
f(x) = F(2) = 7@(3:) +I¢(I =)
Hop () W bRMEE S M A . AT
_ o " ) e +m£ r—4
EX—J .rf(:c)d.r~J ?¢(I)dI+J_m 4go(——2 )d;c

—oo —co

= g w@a [ B a5

Ji 2?’( 4)(1(;: ;] 4)

— 0+J": o (t)dt +2J‘mgo(t)df = 2.

o B4 -



Fevd  ENEE M FHIE

RN 2,

LFEE] YHAEE X~ N@ud) >0 it Eom@Hy

F(z) = P(X<z} = P'-‘)—{—}ng_a:&]= o(24).

A3 2 ﬁ:ﬁm@p( )ﬁrwamm{ﬁx A
150 —
% F(x) = Cio(T=22 - )+cqs( = ) C+C =1,Ug%H

EX = C[].!] +szlz-

[ 4.47  (2004) B FEYLAER X RAS BN A mose 857, I
P{X > DX} =

%) X ~ EQ) .8 DX = A%,Mﬁ

P{X> /DX } = P{X > %}= f,'""f(.wdr :me,xewdr= £,
BN e

OFEY A Y553 % 0.366, 2 FF MAETIHHLER 5.

(%1451 (1998) BiES B EMATS ., SRHE R MR X 5HE
RS RE Y BME M ARLAE R, B#E X R [10,20]
LEE}MQ S1Ar A RN B B R S AT AR R 1000 T # AE oR
L T A B A N AT DG At 7 U A L R 3 4 B B A AR R ok
500 T i T 38 I T £ 8 a2 R i o 4 R BT A5 AR 9 99 0 2R
ﬁ B Z 2 M T 28 B % R0 R 4G R BT A 89 A5, )
1000Y, ¥Y=X,
1000X +500(Y — X), Y > X.
BF X FY HEM, B (X,Y) SRS N

1

0, HoA.
AT BT 75 45 J&] A 45 00108 #3128

E2) = [ [ gty £y dedy

—J J 1000y » 100dy+J d.rJ 500(x + y) — 100

065.

Z=g(X,Y) =

FIRT
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7S i

~14166. 7(JT).

[ 4.6 (2014) EHESERELAR X, 5 X, MEMLHTE
HEE.X 5 X, REREEIHNR f1(0 5 £, BILERY, §

BREER fr, () = SLAG + L] HHAER Y, = (X +

X,
(A)EY1 >EY2’.DY1>DY2. (B)EYl =EY2;DY] =DY2.
(C)EY] — EYQ,DY] <DY2. (D)EYl = EYz gDYI > DYg.

+oo oo
w0 EY, = sy, dy= |3+ LA+ L0 1dy

—oo

U yf (y)dy+_[:yfz(y)dy:|

1r[
2 L
1
2

[EX, +EX,].

EY, = E[+(X, + X)] = 2 (EX, + EX,) . Ff b\ EY, = EY,.
2 2
DY, — DY, = EY? — (EY,)? — EY} + (EY,)* = EY} — EY}

400
S R AV IOE SR ORI

E[-‘l-;-(X?—P—ZXIXz-FX%)]

. %E(X?)+%E(X§)——E[E()ﬁ)+2E(X;XE)—I—E(Xé)]
— %[E(X?) —2E(X,X;) + E(XD)]
- %E(XI — X))t >0.

EIJ DYl > DYz.

ZEN D).

] #L@EAE DY, — DY, = 1EQX, — X' B, i

%E(Xl—Xz)"‘ 0 ﬂ&ﬂ%;ﬁ%mxl XS0, IAER

%Ecx1 = A= jb,ﬁn%%axl N e

0,34 E(X, — X)) =D(X, — X)) +H[EX, — X)) =0, %%
D(Xl_X‘g) =0$]E(X1'_Xz) =0. X] -Ej Xz &in(Xl_XZ) =
DX, +DX, =0,EX, = EX, ,iix%7FT’TﬁEE*J.DX.-=0,T§5k% X, LA
BMEIETFHHX FABE f(2),EX, = EX, 4 F — &KL
@%,R%E%E(xl —X;)* > 0.

e HG o
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PRI HE 65 3 FHIE

[ 4,71 (2013) BHEHER X RAIREES S NO,1), M
E(Xe*) =
(B #) E(Xe™) =r

o0

oo 1 2

2x —_ 2x T
e plx)dz = J-_mze ﬂ}_e dx
= J —‘.r“f‘l dx . ez
" oa 1 =2t
= T d
e lex \/z_xe x
ﬁmm:/lz—_e“—“* BREESAA N2, 1) BRI B %%
T
Hes 1 N
)ﬁ ’ . e
J"WI TBx
Jum ‘= efix—zz)zdx— 2
% A 21

il E(Xe™) = 2¢%,
BRI 26,

(204, 8] (2011) BREYIAR X 5 Y HEM, H EX 5EY
2 U = max{X,Y} M1V = min{X,Y), 0 E(CUV) =

(AYEU « EV. (B)EX + EY.

(C)EU + EY. (D)EX « EV,

DER) HE— BEAR

U= max{X,Y} = X+Y+£X_Y l .
Vi X, ¥} = X*“Y*;X"Y L
Uy = XY+ X—Y| X+Y—|X—Y]
7 2
X4V | X—Y |
4
. . XY.
4

E(UV) = E(XY) = EX » EY,
EE N PE(B).

HEZ.XSYPRO—PRDA—TRETX T, 6
UV = max{X,Y) » min{X,Y} = XY,
Mifi EQUV) = E(XY) = EX + EY.
B E N (B).

FIET
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#32W

[fl4.9) (2012) WHEHLER X5 Y HEMT , HERMNSHN 1
B H T i U = max{X,Y},V = min{X,Y}.

(I RVEIMREE fv(0);

(1) sk EQU+V).
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