ECSE 304-305 Solutions to Assignment 9 Fall 2008

Solution 9.1
(a)
If p=0, then

fX,Y(JE,Z/) = 2#01102 eXp{_% [(x —01m1> n (y—a2m2> ]}

e (]
= fx(@)- fr(y).

Hence, X and Y are independent.
(b)

PIXY >0] = P[X>0,Y >0]UP[X <0,Y <0

= P[X>0,Y>0/+P[X<0Y <0/ +P[X>0Y>0NnPX<0,Y <0

S/

=0
Since m; =mg =0, p =0, X and Y are zero mean, independent Gaussian random variables.

Hence
PX>0,Y >0 = P[X>0P[y >0 =1/4
PIX <0,Y <0] = P[X < 0Py <0]=1/4,
and P[XY > 0] = 1/4+ 1/4 = 1/2.
()
Rl,l = E(X — m1)2 = O'%
R272 = E(Y - m2)2 = 0'3
RLQ = E(X — ml)(Y — mg) = FXY — mi1Mme
since EXY = poioy + mima,

R1,2 = pPO102 ZRQ,L



then for n = 2,

Solution 9.2
(i)

(ii) from 1(c)

(iii)

Let A =
-1 1

1/2
o? 010
@r)"2|detR|Y? = 2r|det | 1 P77
PO102 O'%
1/2
= 27 (0%0% pQU%JS)/
= 27moy09(1 — p?)V/2
1 -1 x
fX,Y(:L‘7y) = TETP § — [ZE, y] 2)_(IY
271"2‘2 2 ’ Y
= 1 6_71(352_””92)
2v/3m
1
27|R|2 = 2moy094/1 — p?
where 07 = 2, 05 = 2 and |R| = 3. This yields p = 1/2.
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cov(U, V) = cov( AX, —ATY>
VRN



(iv) puvy =0

Solution 9.3

(a)

P(NT3 = nz, Ny, = ng, Ny, = nl) = P(NT3 = 713’NT2 = ng, Ny, = nl)P(NT2 = ng, Ny, = nl)
= P(NT3 = n3|NT2 = TLQ,NTI = nl)P(NTQ = TL2|NT1 = nl)P(NTl = TLl)

= P(NTS,_T2 = N3z — n2>P(NT2—T1 =Ny — nl)P(NTl — nl)
Ay (T — To)"8 72 (T — Tq)" " (Ty)™ e

(n3 — TLQ)!(TLQ — nl)'(nl)'

)\ng—?’u T _ T na—ni —)\(T2—T1)(n2—n1!) )\annl — ATy |
P(Ng, = m[Np, =n2) = Lo T e | : |e - T
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Mo T1 1 T1 _
— _-\n 1 _ nz2—mni
(=) ra-

T L Lt/ L=l —y(T—t) \i4l,—\t
NEHT — ) e At'e N
P = E pt

/o P (L — l)! [! pe” " dt



