103281Z,01-05 Bk ZME AT D EE
1 (12%) REBHABE: (22 + 1)L + dzy = 2, WRADEEE y(2) = 1

Solution:
= % + ﬁy = ﬁ

let u = e T 2 n@*+1)? 2 (z2+1)2  (5%)
= (% + (Iglifl)y = (zfiﬂ)) X U

= (22 +1)?% + dz(2? + L)y = 2(2? + 1)

= (22 +1)%y) =23 +2

= (22 +1)%y = [(23 + x)dz
:>(x2+1)2y:%+§+0 (4%)

','y(2):1:>(22+1)2X1:%+§+C

=25=4+2+C=C=19 (3%)
=229

Fo1R%E:

LAREAREDZE, NFHEHRLEHNERD, NFHEITVIANABUNEERED,
285 ENEE, FHD.

SHEBCELE, 8=2.

HEMRBHER, SKERTRE. HEINEFHE. ZREMNEREENENMED,
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2. (12%) (a) REBWMDIITE: dy =Ay(y-1), 0<y<1 Heh \>0 BEH, REDEEHF y(0) = 3,
(b) X tli»Ig y(t)o

Solution:

(a)

'.'0<y<17 y; =e

Y= —— 2%

1+eM

1
“lim y(t) = im —— =0 3%

t—o0 t—soo 1 + ekt
-1
If tlim y(t) =0 is written down without any explanation from |L‘ =
— 00 y

no credit will be given.
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. (12%) Xk /me’xz“lrdx. (I H /we’”ﬂdw:ﬁ.)

Solution:

® a?rdx % —w?+dz—4+4
f e’ Ty = f e r T dz
—oo —o0

_ / o (2-2)%+4 4,

264/ @27 4y

oo

4 [T 2
=e / e " du
—oo

= e4ﬁ

BABR: BHEA%). REBH(A%). B=(4%)
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. (12%) #E— Poisson BIEH P(k,t) = OO M REEBMEM [0,4] 8 & REFBESBE, S W RAEULZ
Poisson BIECREARBIATIE 2 REMBEZRR,

(a) R P(W > 1),
(b) R W ZHBEBEEE fiw (),

Solution:

(a) kK P (W >t) [6pts].
T N(t)B—Poisson D HRIBEHK B Y, RTERBER [0,¢] HBENH,

P(W>t) =P(N(t)<1) [3pts]
_ (A()tl)o e At (Altl)le—/\t [1pt$]
= (1+Xt)e ™ [2pts]

(b) R W ZHBEBEEE fw (t) [6pts]e

fw (@) =(Fw (1) "= (P(W<t))' [1pts]
=(1-P(W=2t))’ [1pts]
=(1-(1+x)e™M)’ [2pts]
=\2te M [2pts]
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Solution:
€

() [ F@)do = [ Ado—1— (a1 A)ff =1 — A= =
1 1

(b) E(X) = {eacf(x)d:v - 1/ Adp-A=

(c) BE(X?) :{eIQf(x)dx:A(e—l) —e=Var(X)=E(X?*)-E(X)*=¢e- (%)

Grading Criteria:
If formulas and integrals state right, get 3 points, with correct calculations, get full points.
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y BZ=X+Y,

o 1 B 1 ) 1,2,3 %
6. (16%) E—RAERF, TEMEMEE, X:{ y:{

0 FE’ 0 X: 4,568
(a) (6%) X,Y BIIAE?

(b) (5%) X E(2).

(c) (5%) K Var(Z).

Solution:
(a)

P(X=1)P(Y=1)=3 x { # :=P(X=1,Y=1),
since X and Y are not independent.

E(Z) = 0xP(Z=0)+1xP(Z=1)+2xP(Z=2) (2pts)
= 0xP(Z=0)+1x(P(X=0,Y =1)+P(X=1,Y =0))+2x P(Z=2) (2pts)
= Oxé+1x(é+é)+2xé
=1

Var(Z) E((X - B(X))?) (2pts)

(0-1)2xP(Z=0)+(1-1)?’xP(Z=1)+(2-1)>xP(Z=2) (2pts)
1 1

1 1
Ix=+0x(z+=-)+1x—

xGTOx(gr3)rlxg
1

3
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7. (10%) & X, Y BIUNBEBFIEBDE, \e ™, (20, R Z=X+Y SHEBERH f,(t).

Solution:
HERE:
Xe ™ >0 Xe™™N oy >0
fX(-T)—{O 2<0 fY(Z/)—{O Y <0
e

fx(@)fy(y)>0 & x>0 B y>0 2
Ak, St <05, HEF Z=X+Y WERERBER:

f2(t)=0, t<0 (29)

mEt > 08, Efl Z=X+Y WERBRER:

t
12t = [ Ix(s) v (= 9)ds
0
t
- JC Ae o Ae M9 g (3 %)
(FREERTEFEDH, BOHEIRT, Wi, 191FED)

— /t AQe—ASe—A(t—S)dS
0

t
:f NeMds
0
t
:)\ze_Mf ds
0

= AZe My (5 2)
BFEE Z = X + Y R BER:

e Mt >0

fZU):{o t<0
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8. (10%) EREHESH X SHEBERY fy (t) = %e-ti S W=X2, kK WHSZBERE fv (1).

Solution:
Fw(t) = P(W <t) = P(X2 <1) = (VI < X < \VT) = [V} fx(s)ds
P R v e
—j;\/gﬁe ds—ﬁfo e ds
o 2 e o2 d v e, AV 2 el
fW(t)_FW(t)_dt ﬁfo e ds)_ﬁd(ﬁ)fo e ds ” —ﬁe 2t
_ 1 St
_ﬁt e
ko B:

1: BEWHCDFEEAN 1%

2: BImAKIEEAXBHEER 2%

3: IAXMEXBERAREWHCDFREEI BN 2%
4: FIEWHICDF D FHRWHIBRZEEXH 1%

5. FIRMESIBEFEEMBCDF#MD: 4%
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