Solutions to Chapter 6 Exercises (Part 2)

Problem 6.3

(a) Define

I(2)= // , / . dridrs ... dr,.
o IRy TEE
Then ¢ = I;'(1). Note that

I.(z) = £ [/[[ L dridxs ... dra_1| dz,

= /O? -In—l (2 - {I?n)dﬂ?n
= /7 I, (u)du.
Jo

Using this iteration, we see that

I(z) = [O du = =,
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I.(z) = az”
Then, ¢ = I5'(1) = N
(b)
fxy X X (X1, @2y oy Tar) = /// cdrndry—1...dvrr4
S . :I:_nl.f+1—|—...—|—:I:N51—.r1 —T2—...—T)\f
= cly_py(l—2y — 20— ... —201)
A N —M -
= ——(1—-m1—...—axm) 7, T <l,z: >0
N — _M)!( T1 Tar) ; mz=:l Tty = LT =
(¢) From part(b), we have
fx,(x:) = N(1 —z,)¥ L.
Then,
Fxu(@1) ey (1) Frey(on) = NY (=) Y7 (T—aw) Y71 # oy xa,xy (@1, 22, 0, 2v) = N

Thus, X; are identically distributed, but they are not independent.

Problem 6.12

X:[Xl’Xz’X3’X4]T

T
Q= [ wpwz’w3’a)4]
From problem 6.11 we know

X=[X,X,,X,,X,]"

oy (Q) =exp(—%}l

> )

N E|:ej(04X1+“’2X2+5‘%;X3+074X4) :| =exp (_ f)'TCXXQI

> )

Expanding both the exponentials and equating the coefficients of @ ®,0,0, we get
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1
E[1+ jloX +o.X, +o.X,+0,X,)-—(0X, +0,X, +0.X,+0,X,) +}

2!

2 2 2 ] 3
11
S E[.+ XX, X X,0000,+..]= ...+5—2(c12c34+c13c24+c14c23)8a)1a)2a)3a)4+...

[ de,Q 1(£YCXXQY )
=exp| 1—- +— =+

[\

]
Where ¢; =00V(X5,X,)
_)E[X|X2X3X4] = l%(C12634+Cl3cz4+Cl4023)8)
212 7
_>E[X1X2X3X4] :(C12C34 + €3y +C14C23)

Since X; are zero mean random variables ¢; = E [X X j]

—E X1X2X3X4] =E[X1X2]E[X3X4] +E[X1X3] E[X2X4] +E[X1X4] E[X2X3]

Problem 6.14

Since k=N evaluate the term (N-k) in the second sum to zero, we can set the range of k to be k=m,
..., N-1.
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Problem 6.17

(a)
-Yn + —X—n—l

AR E{ .

| = 3E0X] + 3EIXa 1] =0
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E[Y,Yi] = E[(X“J“Xn—l) (XHX:\-_l)}

2 2
1 _ .
= 1 (E[X0 X 4+ B[ XX ] + B[ X + B[N X

= E[C'n,k + Crk—1 + Cn—1,k + "-‘ﬂ—l,;ﬂ—l]
Using ¢; ; = 0; ; we get
n==k,
n=rhk=+1,
) otherwise.

) e [ b2 =

E[Y,Y;] = {

The correlation matrix is then of the form

2 1 0 0 0

2100

R=-|01 210

Yoo 121

(b) In this case, ¢;j = 0%di; so that

21 0 0 0

Ll 2100

R=-%/0 1210

Yloo1 21
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