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Part I (Probability Theory) .
1. Let X1 , X2 be independent random variables with Poisson distribution PC&I)

and P(,'gz)-

(a) Show that X,+X, has the Poisson distribution'P(%1+Az)- (7%)

(b) Find the conditionai,probability P(X1=k,X1+Xz=n). (7%)

2. Let the random variable © be distributed uniformly U(-%/2,%/2) with p.d.f.

' 1/rc -/ 2404/ 2,
f(e)=
0 otherwise.
(a) F:nd the p.d.f. of the variable Y=3cosp. (6%)
(b) F:nd E(Y)=7 _ (6%)

3. Let X,Y be two random variables and let @k'denote the characteristic function
of :andom variable X.
(a) Prcve or disprove: If E(XY)=E(X)-E(Y) then X/Y are independent. (please give

the reason) (6%)
(b) Prcve or disprove; If QX+Y(t)=§¥(t)'§Y(t)’ for every t, then X,Y are
incependent. (please give the reason) (6%)

4. If Xl,;..Xn... are i.i.d random variables with P(Xi=0)=1/6, P(Xi=l)=2/6,
P(Xj=2)=3/6, let Sn=X1+ﬂ..+Xn’ for n;l, SO=0; and let N(t)= number of positive
integer n for which Snét (i.e. N(t)=n iff Sﬁét and Sn+1>t).

(a) Fird the probability P(N(1)=4)=7 (6%)

(b) Fird the expection E(N(1))=? (6%)
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[A) 77, the iterative methods i solve -the Phblfm Ax=b , A efR“”/v We ,a,P/H’c

A= 0-C for Jacebi Prvass :
x Lh+D) _ -— Z‘ at' X -+ bl.
‘Y —

£ ‘~ =01, - »

a ,16c¢n | k=0
md wplite A= D(L+z+U) for Gauss- Sexded process
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wa x(«) be a.rb%mr? and ,&;!‘ XMN):_ thk)‘*R ) 8¢ Rmh . Let 2 be
2 merm em R” and Lt Bl = /max w(gx) |

Wwixys|

n 16.;\ is th -u‘.aenwluc o-)(' B , thaw 1A} ¢ IBI, | (570)

() 2p Bl < |, bho Lo XM o (%)

3 Fid B Jawb ttevation awd n Gauss — Seided Fleration, (52)

(4 Discuss the Convevgenc °f the Jacob: and Gauss-Se:del process Jor

chemletion o X b b 40 ) e (513)

-2 -2 | -1 2 1

(10h)
(0 (lax three n,hrs o)( +he aecond ordey qu/oy Aeries Method With 4 = 0,8
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G co«MPwTe an apphx)md?on i +he polution Yix e« x=25 Jfo <the

differential <5M*f°h g'lx) =4%2x , Yoy <1 (207)




