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— P(‘Bﬂ)ﬂr(a) = af1.

o 2

ECX) = |~ 2 f(e)dz = || o)A ¢

% .u - _x/ﬁ ‘82 e

lalddo ['(a)

" ri) L DD ala+ 138

D(X) = alat+1DF — () = of”.
20. RFEVLEER X RMA U/, KN
P{iX=Fk;y=p(dl—p)"', kE=1,2,-,
Hip o< p<<1 BEE K EXD),DX),

B EX) =D nP{X=n}= D np(l—p)"’
=1 n=—1

s - - a1 i 1 e 1
p;n(l 2 Mi=fi= &
XA B A
L — itz et b, |z]<1,
h—
Wﬂﬁxi%s%ﬁ
L = 1422432 + ke 4o, 2] < L (A)
(1 —x)

¥ EXX+1]= Zn(n-l-l)P{X =gy B= pZﬂ(n-I-l)(l =S e

n=—1

B LEARA) AWAXT RKE . BA8
2

(1mI)3_1‘2+2-3x+---+(k—1)-kaJr--*, =] <1,
isdySH
E[X(X+1)] = p : = £
[l=—Cl—4$F 2
B

D(X) =E(X*) —|[EXD PP =EX(X+1)—-X]—-[EX>J
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)

B R

—

%

, 2 41 3  I—p
—E[X(X+ D] - EQO —[EQOT = 55— — 5= 7z
1. BRFFHHEC m )X ~UW,2), BERIFTE I AR A m ) A
20. R K FEHEM A WEFHENTE.
@ KEBHRER X.BEN20,FUERHERA N
A= X(10—X),

M X ~ U0,2), X WEEHEEAN

O<I<21

1
fx(I) = & Z
0, HAm,

Fr il
o
E(A) =E[X(10—X)] = L:c(l(} — ) —%—dx

_iz___l_E
(277 5)

2
E(A?Y = E[X?(10 — X)*] = L:}:E(I(}—x)z ; %dx

= 26

= §, 67,
0 3 B

Z2
=l.[ (10022 — 202 + 2* )dx = 1448 _ 36. 53,
2 Jo 15
- 1 7 ]. 4:48 2_6_ . o
D(A) =E(A*) —[ECA)] 15 ( 3 ) 21. 42.

22, (1) ﬁ%m%% X1 :Xz ng :X-; *ﬁﬁﬂjaﬂ.ﬁ E(X=) — irD(X;‘) —
5= 1,2,3,4. Y = ZXI—Xz+3}(3—-%~X4.%‘EE(Y),D(Y).

(2) WA X,Y HEM, B X ~ N(720,30°),Y ~ N(640,25%),3K
7 =X 4Y,Z, = X —Y W4 FRER P{X>Y),P{X+Y >1400;.

% (1 EQ) = E(2% — Xa + 3%, - é-x)

— 9E(X.) — E(X,) + 3E(X,) — %E(xu

= @ ¥ 1=24 3><3—"—é—><4=—7.

A X, X, Xs Xy HEIS,BOH

DY) = D(2X1 — X, +3X, — —é—xé)

— AD(X)) + D(X,) + 9D(X3) + %—D(xn

e 45 T 9><2+—i—><1=37.25.
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(2) X, YAHEMmr ,H X~ N(720,30°),Y ~ N(640,25%) , %% Z, = 2X+Y,
Z, = X—YHRMNEE?H.H _
E(Z)=FEQX+Y) = 2E(X) +E(Y)
= 2 X 720 + 640 = 2 080,
D(Z,)=DEX+Y) =4D(X) + D)
= 4 X 30° + 25° = 4 225,
E(Z,)=FE(X—Y) =E(X) —FE(®)
= 720 — 640 = &0,
D(Z,)= D(X =Y) = D(X) + DY)
= 30/l Ra = 1 575,
G} Z, ~ N(2 080,4 225), Z, ~ N(80,1 525).
P{X > 02 (XY > 0} = PRZ, 0)
0— &80
JT5%5)

=1-—P{Z, <0} =1—@(

= @(2.048 6) = 0. 979 &.

% XA~ N(E(XB+ BRY ), DX} 1+ D(Y)),
B XY ~ N(1 360,1 525),
i34

P{X+Y>1400}=1~—P{X+Y <1 400}
g @(1 400 — 1 360
/1525
= 1—0.846 1 = 0. 153 9.

23. ZEHERE. ENSWRABHNEMARIEE U kgit) &4
MR XX XX Xs.BEH X, ~N(200,225), X, ~ N(240,240),X, ~
N(180,225),X, ~ N(260,265), X5 ~ N(320,270),X;+Xs5Xs+X: 1 Xs
M H 0T

(L KX HERBAMEEEZNEENF .

(2) BESRE AR W, B T #5045 DK 55 A 2 B8 Wi
KT O0.99, M IENCENEMRTFLZ LT RZ ;

B LY ABEZHRWEEHEE, Y =X, +X, +X; +
X, o

(D) ¥}E#H X, (G=1,2,3,4,5) HEMsr HYBRMWIES 04, BBE

)——~ 1 — @(1. 02)

| B

E(Y) = ZE(XJ = 200 -+ 240 4 180 4 260 + 320 = 1 200,

i=1]
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3
D(Y) = ZD(Y) = 225+ 240 + 225 4265 + 270 = 1 225.

(2) HEP JJ:EJ?%E?{? n kg =, 7 BB I 7 S OR  AY BOH% 2 k0. 99,
REE n MRS

P{Y < n} > 0. 99.
BT Y ~ N(1 200,35, %%

|

PIY < n) = P{Y—-315200 < n~315;00}ﬁ Q(H—SIEZDO)!
HmERAERXR KN
d_s(” "315200)> 0.99 = &(2. 33),

MR —315200 > 2. 33, %A

n>1 2004 2.33 X35 =1 281. 55,
BI%H »n =1 282 kg.
24, REFRIEKE . HERKRBER X (U kgit) M NG0,2.55), 1 E
ZELVEOKEESERET 2 000 WEELRKLTF 0. 05,
B REZEEE B[R ERKBHEESHN X, X, -, X, , M
X; ~ N(0,2.5%), i=1,2,,n
WM FERMBEEKEHNEER Y
W=X +X,+ - +X,.

HEE nBHRE
P{W > 2 000} < 0. 05.

X PR EPREE A X, X, X, HE I 25 TR, it
E(W) =50n, D(W) = 2.5,

F B W ~ N(50n,2.5%n).
| 2 000 — 50n
P{W > 2000} =1 ,
M (W > ) rp( : Bk )
Bl n W5 R
2 000 — 50n
>0. 95 = &(1. 645),
( 2.5n ) > : ¢
B i A 2000507 ; 445,
| 2.5vn
fiee 15 | Vn <(6. 283 6,
M n <<39. 483.

Mn BEW 39, MEFEZLEEEE 39 Bk, FEEG BT 2 000 kg WAEEAR
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AT 0. 05,

(EXEREfIEH, ZFZW =X, HHd X ~ N(50,2.5%) iERE n= 37,

AP RT T2

25. REVEE X, Y HHEM ., BERMO,1) FRBE0.

(1) 3R ECXY),E(X/Y),E[[n{ XD ],E[Il Y—X | L

(2 LXLY ABLRE-KFE. LA, CHRFFREFTEMNT

AR C HHXRE
B (D X,)Y WERFEERLE

FlPE {

13 0<I<1?

0, A,

B i/,
E(XY) = E(XOFE(Y) 5 X > I

E[%]K?—?E(iff —f—d:cdy RED.

GJ &

E[1n(XY)] = J;J:(ln VR ¥ o5 IR

1 (1
= ZJ J (In z)dzdy
0J o

—= 7
EARYS X |)

=J]- | y— x| dedy (WL 4.25 D =D, U D,)

= 2ﬂ(y—z)dzdy - zm:(y—.mydx =+
Dl

(2) A=XY,C=2(X+Y),
Cov(A,C) = ECAC) — EC(AYE(O).
AC = 2X*Y 4 2XY?,

B A, 3R

Y=X

s, - T O
E(X*) = E(Y?) = D(X) 4+ (E(X)) 79 T2 7
EF(AC) = 2E(X?*Y) + 2E(XY?)

= 2E(X*)EX) + 2E(X)HE(Y?)
U, S, [ .
"—2><3><2+2><2><3 7

Cov(A,C) = ECAC) — ECAYEO)

= g [ECXECY) X 2(E(X) + E(Y))]
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2 1.1 1, 1,71
3 [zxzxqz'zﬂ_ﬁ'
D(A) = E(X*YH) — [ECOEMW) T = E(X)E?) — c-;— X —é—)‘*’
I ST N |
(3) (4) 144°
D(C) = D(2X +2Y) = D(2X) + D(2Y) — 4><%+4><112 - g
. Cov(A,O) 1, D ;
i _ — L1/ /LA /D
b = /DADEC 6 N1447 73 /
26. () REHER XX, X HEMT, BE X ~ (4, ). X, ~

b(ﬁ,;),Xawb(ﬁ, ) K P{X, = 2,X, = 2,X; = 5}, E(X; X, X3) E(X; —

X, ,E(X, — 2X,).
(2) X, YRMIZE BE EX) =3,EX)=1,D(X) =4,D(Y) =9,
S Z=5X—-Y+4 15,5 HE T 3 FEHR TR E(Z) f1 D(2),
(D) X, Y HEM7,G) X, Y RHE,GiD) X5 Y BHELEEN 0. 25.
g (1) P{X, =2,X;, =2,X, =5}
= P{XQ=2) P, = 2}P{X3 = 53,

5 =) () )
P =2 = ()(5) (%) = ()(3) (5)"
Px=s = () () (3) = (6)() (5):

ﬁ P{X1=2!X3:21X3=5}=P{X1=2}‘P{X2=2}‘P{X3=5}
= (. 002 03

1

3)—8.

E(X, X, X)) = E(XDEX)DEX,) = (4 X %)(a % %) (6 X

E(X;—X,) =E(X)—E(X;)=2—2=0.

E(X, —2X,) = E(X,) — 2E(X;) =— 2.

(2) SF E(Z), (D) ,GD,GiD) ZMERTHEA

E(Z) =EGX—Y+15) =5E(X) —E(Y)+15=15—1+15 = 29,
XtF D(Z2), () X,Y sy,

DX —Y+15) = D(5X—Y) = D(5X) +D(—Y) = 25D(X) + D(Y)
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= 25 X4+ 9 = 109,
(i) X, Y A, Bl Cov(X,Y) = 0,
D(Z) = 100.
(111) Pos: = 0. 25, T
Cov(X,Y) = +/D(X) ¥/D(Y)p,  =2X3X0.25 =15,
DOX—Y+15) = DOBX—Y) = 25D(X) + D(Y) — 10Cov(X,Y)
= 100+9—10 X 1. 5 =44, |
27. THEMNEIZEE XY, BEF L 2857 897 8 L3 2 A4
% .
(D X ~U,D,Y = X
() X ~U1L,D,Y=X.
(3) X =rcos V,Y =s5mnV,V ~U,2x).
#FX,Y) WBEEERN f(z,5),
T < x< 14086 v ],

(8) Flzol = {

0, H A
2y, O0<zx<l,0<Ty<T1l,
(SR G TN
Sty (R
1
m (D) EX) = %—,E(Y) = E(XT = j o s = %_
1
E(XY) = E(X®) = J . —i
Cov(X,Y) = E(XY) — E(X)E(Y) = 1 é x% e,

W XL,Y AMEHS WA RAMHELH,

1
(2) E(X) = 0,ECY) = E(X?) = L %—xgdx - %
E(XY) = E(X®) = f %nrad.r T

Cov(X,Y) = E(XY) —E(X)E(Y) = 0—0 = 0.
8 XLY AAHE AT HARAHX.

(3) E(X) = F" 1

6 LT

FEY ) e Jf: z—lésin vdpy = 0,

2o
POV s Blain Vioe TS o= -%-E@in oY) — % %tsin Bl = 1,
¥

Cov(X,Y) = E(XY) —E(Z)E(Y) =0—0X0 =0,
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B XY AAHE S HAH L.

I‘I‘}’s 0 <lzx<1, U<y<11
o,
1
r 1
( 'J_ )d - "’_‘_r 0 11
fX('I) :_qj{] * Y 2 * 2 <x<
0, HAW ,
r 1
,}""'I'_"'"s U<}"<:1!
f&'(jf) = ¢ 2
0, Ho A,
flz.) 85 fx(o fy () TEXEERILFERAAEE, X, Y AT .
s | LEYE DR 4 e 7
E(X) = J.ﬁz(x—f—?)d,r = 15 EY) = T
11
ECXY) = | | ay(z+ y)dady = L

Cov(X,Y) = E(XY) —E(X)E(Y) = 0.
i X, Y ARARMHER, A —EdBEAHE 8.
vy O Y 1,
(5) iz, N {Uaf ﬁzx< LTy <<

1, 0<< <1, AT
fx(x) = {0’ Ry fr(p) = {0!
flxsy) = fxl) () BTHEE 2, v BT,
XY AE M, Bl X,Y dRAR AR,
28, WL R(X,Y) HIERFE 4
1 <,
flx,y)y=]m
10, A

HIE X # Y RRMERE X MY AT I 19,
FOEX) = Dj: 2f (z,y)dady = ﬂ' Z dzdy

x +;:E£1

1 ld W ry "
- IL -”’J_.J:;?I =0

A EW = | |7 yrapdeay= [ Zasdy =0,

1N

0<y<Cl1,
HoAth.

2 %
s S -

1 EXY) =JAiﬂ JT ayf(x,y)dxdy = ﬂ %dxdy

24yt
1 "1 ‘1-.-"1—_}'2
= Sl s wdy =
Ti'..f“ly e af 14 '
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MU E(XY) = E(XYEWY),
XZEH XY BAMHERXRE. X

7 I e ld =-2—\/1——IE — 1 < x< 1]
fx(x) =J_ flz,y)dy=2)-V1-2* = > i ! :
0 H At
= 1=, —l<<y<1,
':Hgi fY(}’) == 2 ¥
0, oAt

B Fx(x) fyly) # flz,y) 8 X, Y A244H5 M.
29, LT RX,Y) 8ol

X

— 1 0 i:
Y

1 1 1
< B g B
1 1
0 g 0 8
1 1 1
1 i} i F1

BE XY BERMENE X Y A48T 7 8.
i AREBAGSABUWT .
X — 1

o e

Y = ]l

1
=
8

mim o
[
m|t~a >

m|m

P % P 3

WX.Y RAMRNSAE. BE

E(X)=E(Y)=(-1)><%+l><%:0.

X EXY)
3 3
=Zzif}’jﬁij
i=1 i=1
1 1 1 1
= (—1D(—1) X el =13 ¥ 1X —] K (=X =l X LA
8 8 3 8
= i},

A E(XY) = ECOE®) ¥ X, Y ERHELH.
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30. RAM BERB ENTENEM, H P(A) >0,P(B) >0, ENXHILEZE
X, YT

1, #HARHE, 1, ZF BEH,
X = ¥ =
0, HANREKRHE, 0, #HBAERH.
EAE o, =0, X FY DEME ML,

XY o hdEaih

X 0 1 | Y 0 1
pe | P(AY PA) P | P(B) P(B)

3!

X,Y B XL XY REEE 0,1 BE, H.
P{XY =1} = P{X =1,Y = 1} = P(AB),

T EE XY B4y
XY | 0 1
Ds 1— P(AB) P(AB)

B8 E(X) = P(A),E(Y) = P(B),E(XY) = P(AB).
B o, = 0,4 E(XY) = ECX)EX) , i
P(AB) = P(A)P(B),

M ASBMHAEMRY ATIMASB.AS5B.ASBHBMEEMY, FR
PiX=1,Y=1} = P(AB) = P(A)P(B) = P{X =1}P{Y =1},

P{X =1,Y =0} = P(AB) = P(AYP(B) = P{X = 1} P{Y = 0},
P{X =0,Y =1} = P(AB) = P(A)P(B) = P{X = 0}P{Y = 1},

P{X =0,Y =0} = P(AB) = P(A)P(B) = P{X = 0}P{Y = 0},
i XY ARE M
31. wEEHLEEX,Y) BARER
Flz,y) = {; ;’EI’D{I{ .
R E(X),E(Y),Cov(X,Y).
B EEY fa,y HERE G: (.| | y] < =z,
0<z<< 1} 431 H) P AZETE,BE

E(X) = J_ J_ zf (xsy)dxdy =ﬂ.:1:d.1:dy

G

il I 1 2
=Idxj xdy=J2xde=—,
0 —x 0 3
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i1

oo o0 1
EiY» = J_mj_myf(x,y)dzdy =Hydxd_}; = J dr| ydy =20,
“ 0 W

S g

1

E(XY) = rﬂ Jm xy f(x,y)dxdy =nydxdy == da:J‘I zydy = 0,
R = " s o
Cov(X,Y) = E(XY) —E(X)E(Y_) = 0.

32, RHEHAZEX,Y) BEEHEERE
"%—(;ﬂ), 0 AARE 2,0 y< 2,

0 oAb,
jz E(X) !E(Y) rC’E}?(X!Y) '!PH!D(X +Y).

B EEH f(z,y) REREG:{(2,y) |0 <2< 2,0« y<2) FREF
WA

' f(-fa:}’):ﬁ

4

E(X) =r¢ Jm zf (zyy)dzxdy = Fdxj %(x%—y)dy
P — 0 Jo

s

o & 1 Ty .
= g(.ry—!——fyz)iﬂd;r_

v G

(& o i
i Lk Didwe— o

o 0

" e oo 2 i i
E(X*) J x° flz,y)dzdy = adIL %—(I-[—y)dy

o —on J —oa

|

1 2

= :r:‘?(:cy-f“iyf) 1
0 2

s —F(f & 2o
o 4 Jg 3 :

E(XY) =Jm Jmmxyf(x,y)d:cdy = J:dIJ: %(I-i-y)dy

—

[

hzl_z 7 4I — 4
4 G(JT +_3")d3.?—'— E’

T,y fx,3) BIREAP WX RE BITERER f(z.) FH 2z Fy B
B, REAXAD) B

ECY) = E(X) = % E(Y?) = E(X?) = %
BA DY) = D(X) = E(X?) —[EGOT = g (E)E = %
T 449 1
ov(X,Y) = E(XV) ~ EQOEW) =+ — 2 = L,
p = CovX,V) _ =1
& JDOX oDy AL
DX +Y) = D(X) + DCY) + 2Cov(X.Y) — %

33. WHEVLAZER X ~ N(u\o®),Y ~ N(uyd®), Bik X, Y E M, &K
Zy =X+ MZ; =X — Y MM XBBHF . BRHBHESD.
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k(i) Cov(Z,,Z;) = Cov(aeX + Y ,aX —5Y)
= o' Cov(X,X) — ofCov(X,Y) + afCov(Y,X) —
#Cov(Y,Y)
= " D(X) — DY) = (& — )"
Wi D(Z) = D(aX + ¥
= @ D(X) + #D(Y) + 2Cov(aX .fY) = (a* + F)st,

D(Z;) = D(eX — Y)
= @D(X) +FDY) — 2Cov(eX .8Y) = (& + F)o’,
e | " @ —F) _crz'"ﬁz-
4% JD(ZOD(Z,) « tF
R & (ii)

Cov(Z,,Z,) = E(Z,Z,) — E(Z,)E(Z,)
= E@@’X* — FY?) — [aE(X) + FEY) J[eE(X) — BE(Y) ]
= E(X?) — FEX?) — {[EXDT — FLE]?)
= * {E(X?) — [E(X)]*} — F{E(Y?) — [E(Y)]?)
=’ D(X) — DY) = (& — F).
D(Z;) = DX 4 8Y) = & D(X) +-F D) = (& + F)o’,
D(Z,) = DX — fY) = & D(X) + FDY) = (& + F)o
i g s = (e —F)d° _ai*ﬁz‘
% /D(ZOD(Z,y) & tF
34, (D) BHEHITEW= (uX+3,EX) =EY) =0,D(X) =4,D(Y) =
16,0, =—0.5. KRB a £ EOW) H&/b, K EW) HE/ME.
(2) RENZEX,Y) BAZEESS%H, B8 DX) =%, DY) =ot. ik
B2 o’ = ok /o} B ,FERNLEB W = X —aY 5V = X + oY HHEM].
i (1) EW) = E[(aX 4 3Y)?] = a’E(X?) + 6aE(XY) + 9E(?),
E(X?) = D(XD+[EXDT = 4,
E(Y?) = DY) + [E(Y)]? = 16,
E(XY) = Cov(X,Y) + E(XDE() = p,_ ¥/D(X)DQX) =—4,
' EW) = 4a®* — 24a+ 144 = 4(a — 3)* + 108,
2 a = 30 E(W) BB /ME,min{ E(W)} = 108.
2) ER(X,Y) R #HESTER MW ESVLSHEX,YEEHES, 5 H
n BEIFSHEIEENER I AW, V) b E_HTFETE. BE & =4/0 .8
y3lk]

Cov(W,V) = Cov(X — a¥,X + a¥)
= Cov(X,X) —a’Cov(Y,Y) = g% —a’es = 0,
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R W 5V AR XBW,V) BTHTEELTE, AW SV RERMSH.
35. REVLEZEEX,Y) RMN_EEEa/H,.H X ~ N,3),Y ~ N(,4),

HXRR o, = — REH X Y QB BREE.

4 *

B e == 0 =B = 2,p=— -, XA Y WERABEEER

flx,y) = 1 E:{p[: ~ (5?3 - 2 li)}
43 /1—1/16 2(1—1/16)

—8/F Ny 1 Y
Y b EA a3
36. CAIEESHERALBET . E—ZROHAKRBTEHLEL7 300,522
700, AV HERASRMETHEEF S S HMEE 5 200 ~ 9 400 Z 8] #
* p.
B UXErREEATHBHK.AER
E(X) = p=17300, «D(X)=0=700

[0
p =P{5 200 << X < 9 400}
=P{—2 100 <C X — 7 300 << 2 100}
=P{LX=—7 300| < 2 100}.
B ERAFR

P X—pl<e)=21—-%

4 & 7002 8
EP!@E—Z ]_OOEJI:BH_T]- Ez 1 21003 9 !Ep%ﬂ

p=P{|X—7300|<2 100};%.

37. SITEHAEYER V,W, 3 E(VE) ,E(W?) F7E,4EH
[ECVW) 2 << E(VEYE(W?). (A)
X — A Z R FR R 7 - B 2% (Cauchy-Schwarz) A&
i #FHEWV?) = 0,0 P{V =0} =1 (H EWV?*) = D(V)+ (E(V))? =0,
BDWV)=0HENV)=0,FF=EHH4 B P{V=0}=0.8HKPIVW =
0} =1, 1K, ECVW) = 0, lEBT AL (A) 17iE. B#EXN T E(W?) = 0 5, X%
TR(A) HRT. TR E(V?) > 0,E(W?) > 0, 2B R ¢ MR
g(&) = E[(V+W)?] = E(V?) + 2tE(VW) + £ E(W?).
RAXNFER EL(V+H:W)?] 2= 0,E(W?) > 0, ZR=EMA ¢(0) KA
%I.it:
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| A= 4[E(VW)]? —4E(VHEW?) < 0,
P -]

[ECVW) P <C E(VEYE(W?).
38, .
%t TAEBBEHLER X, %A FRR
PIX<zl 2+, PX22<+

W zBRAX WG, IC Nz M. EERBEF VAR —DMEFIFE. PR
BEAFE AR LIAME—. B X ol F) fE. R F(o) E%, B4

zy RIEF(2) = — M CUE 4. 38 B (1)), I Flo) HBLIR A L4 38 B

(), HRETRMNRBRGER,B—ESMR CEER y — 5 KKK
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