EEL 5542 — Fall 2001
HOMEWORK #3

Solution of Problems
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4.17 a) P[X =4,Y <y| = P[Y <y|X ={]P[X =]

fX=1:
1 -1
PlY <ylX=1]P[X=1] = PIN+1<y]o= % ’ ge-a'zldz
— %ea(y—l) y < 1
12— ) y>1
X = —1 is obtained in similar fashion:

ea(y+1) y< — 1

PlY <y|X=1]P[X = -1] = { 9 emalrt))) y > _1
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b F(y) = PIY <ylX=]P[X =1]+ P[Y < y|X = ~1]P[X = —1]
= P[N+1 Sy]%+P[N—13y]%
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frn(y)

Py >0X =1]P[X =1] 1—}e®

¢) PIX =1Y > 0] =

PlY > (] ~ 2P[Y > 0]
= _PY>0X=-1P[X=-1] _3(1+3¢7%)
PIX = -1]Y > 0] = P> 0] = LA
=€)

P[X =1]Y > 0] — P[X = —1]Y > 0] = 2 >0

= X =1 is more likely
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4.46 For k; > 0 such that ky + k3 + k3 <n

1
ky, kg, k3) = ——r
p(k1, k2, k3) nt3
3
Note: | " ; 3 is the number of ways of distributing n identical balls in 4 cells: See
Sampling with Replacement and Without Ordering in Section 2.3.
nhThk n—k —ky+1
ki, ko) = ki, kg ky) = —t— 2 -
a) p(ki, k2) k32=0 p(k1, k2, k3) (n+3>
3
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b) plk) = Y. ———0—  j=n—k—k+1

) p(k1) =, (n+3) J 1 2
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.58 Use spherical coordinates:
X =RcosOsing Y =RsinOsing Z = LRcos¢

cosfsing sinfsing cos¢
—rsinfsing rcosfsin¢ 0
rcosfcos¢d rsinfcos¢ —rsing

= | — r?sin 4|

J(r, 0, ¢) =

fros(r,0,0) = fx(rcos8sing,rsinfsin@,rcosd)r’sin
e—r2/2 ) .
= Fr sin ¢
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