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ECE 331 Introduction to Random Signal Analysis and Statistics

Homework #5 Suggested Solutions
(Updated: 4/9/2001)

Problem, 4-17, 4-26, 4-28, 4-29, 4-31, 4-32, 4-37, 4-38. Chapter 5, 5-4, 5-6

1. (10 points, 4-17) B1={x;9(X) £1} =R, B12 ={x; g(X) £ 1/2} =[-3/2 3/2], and Bo = {X; g(x) £ O}
=[-1 1]
2. (10 points, 4-26) Fy(y) = 1fory3 1,=0fory£0, and = 1- (2/p) cos *(y) for 0O<y < 1. fy(y) =

2/(p+/1- y?) for0£y <1, =0 elsewhere.

3. (10 points, 4-28) Use B given in page 110, example 4-14, we have
(@ X~uniform[-1, 1]: Fy(y) =(y +y“?)/2for0£y<1,and=1for L£y, and O fory <O.
fy(y) = 0.5+ 0.25/y*? for 0 <y < 1, and = 0 elsewhere
(b)  X~uniform[- 1, 2]: Fy(y) = (y + y**)/3for 0£y < 1, and = (y+1)/3for LEy<2,=1for 2 £,
and O for y <O0.
fe(y) = U3+ 1(8y"?) 1o (y) + (U3)Ina(y) + (4/3)-dy-2)
() X~uniform[- 2, 3]: Fy(y) = (y + y*?)/5for 0£y < 1, and = (y+2)/5for LEy<2,=1for 2 £,
and O for y <O0.
fy(y) = 1/5 + 1/(10y*?) for 0<y <1, and = 1/5for 1 £y < 2, and = 0 elsewhere
(d) X~exp(l):P@EXEb)=¢€'?- €'P(b>a>0). Hence, for O£y <1 F(y)=POEXE£y) +
PBEX)=1-€'Y+e¥. Forl£y<2 F(y)=POEXEY)+PBEX)=1-€e"Y+e&?.
Fv(y) =0fory<0,and=1fory?3 2. Thus, fy(y) =1 €'Y for 0£ y < 2, and = 0 elsewhere.
4. (10 points, 4-29) B = Afory<0,=[-y-1 y+l1]forO£y<1,=Rfor1£y. Hence
(@ X~uniform[- 1, 1]: F(y) = l10 v)(y), fv(y) = d(y)
(b) X~uniform[-2, 2]: Fy(y)=(y+1)/2for0£y<1,=0fory<0,and=1for 1£y. fy(y) =

0.5d(y) + 0.5l (0 1(y)
(©  X~uniform[-3, 3]: Fy(y) = (y+1)/3for 0£y<1,=0fory<0,and=1for 1£y. fy(y) =

(L3)d(y) + (3)l0 (y) + (1/3)d(y- 1)

y+ y+
(d) X~Laplace(l ):Fy(y) = (‘)%e" Mdx = ¢g*d(Ix)=1- '™ for0£y<1,=0fory<0,
-y-1 0

and=1for 1£y. fy(y) = (1-€")d(y) +1 €' Vi 5(y) + € ? d(y- 1)

5. (10 points, 4-31) Fy(y) =0fory<-1,=(y+1+,/y +1)/6,for-1£y<1,=(3+,y +1)/6for1£
y<8 and=1for8£y. Thus, fy(y)=0fory<-1or8£y, =(1+1/(2,y +1))/6for-1£y<1, =
16d(y-1) fory=1,and =1/(12,y +1)for LEy<8.

6. (10 points., 4-32) Fy(y) =0fory<0,=1/4fory=0,=(y+1+y*+ \/y)/4for0£y< 1l,=1forl
£y. fy(y) = (UA)d(y) +H[1+2y+1(2\y )/4]-10 1(y)

7. (10 points, 4-37)
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(@ (3points, CC) r(t) = (t- 1)*+1for t3 0.
t

(b) (7 points) GJu’ - 2u+2)du =t%3 - t*+ 2t. Hence fr(t) = (t*- 2t+2)exp[ - (t7/3- t*+21)] for t
0

30.
8. (10 points, 4-38)

@ R() =1lpy(t) +(2-x) Iz ()
(b) r(t) =-R)/R() = (U(2-x)) Ii1 2(1)

(€ MTTF= ¢R(t)dt = gjdt + (y2- t)dt =1+1/2=15
0 0 1

-y - Xy

9. (10 points, 5-4) Iig;i =0.HenceFx(x) =x-1for1£x<2, =1forx>2and=0
y y
otherwise. Fy(y) = 1- (€¥- € ¥)/y fory >0, =0fory £ 0.
¥

10. (10 points, 5-6) fxy(X,y) = [exp(- X4/2)/\/2p ]- exp(- |y- x|)/2. However, C‘Ele"y' XIdy =1 (Laplace
-¥

pdf), Hence, fx(X) = exp(- X4/2)/\/2p  ~ N(0,1).
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