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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; g(x) ≤ 1} = R, B1/2 = {x; g(x) ≤ 1/2} = [− 3/2   3/2],  and B0 = {x; g(x) ≤ 0} 

= [− 1   1] 
2. (10 points, 4-26) FY(y) = 1 for y ≥ 1, = 0 for y ≤ 0, and = 1−  (2/π) cos− 1(y) for 0 < y < 1.  fY(y) = 

2/(π 21 y− ) for 0 ≤ y < 1, = 0 elsewhere. 

3. (10 points, 4-28) Use B given in page 110, example 4-14, we have 
(a) X~uniform[− 1, 1]:  FY(y) = (y + y1/2)/2 for 0 ≤ y < 1, and = 1 for 1 ≤ y, and 0 for y < 0. 

fY(y) = 0.5 + 0.25/y1/2 for 0 < y < 1, and = 0 elsewhere 

(b) X~uniform[− 1, 2]: FY(y) = (y + y1/2)/3 for 0 ≤ y < 1, and = (y+1)/3 for 1 ≤ y < 2, = 1 for 2 ≤ y,  
and 0 for y < 0. 

fY(y) = 1/3 + 1/(6y1/2) I(0,1)(y) + (1/3)I[1,2)(y) + (1/3) δ(y− 2) 

(c) X~uniform[− 2, 3]: FY(y) = (y + y1/2)/5 for 0 ≤ y < 1, and = (y+2)/5 for 1 ≤ y < 2, = 1 for 2 ≤ y,  
and 0 for y < 0. 

fY(y) = 1/5 + 1/(10y1/2) for 0 < y < 1, and = 1/5 for 1 ≤ y < 2, and = 0 elsewhere 

(d) X~exp(λ): P(a ≤ X ≤ b) = e− λa −  e− λb (b > a > 0). Hence, for 0 ≤ y < 1, FY(y) = P(0 ≤ X ≤ y) + 
P(3 ≤ X) = 1 −  e− λy + e− 3λ.  For 1 ≤ y < 2,  FY(y) = P(0 ≤ X ≤ y) + P(3 ≤ X) = 1 −  e− λy + e− 3λ. 
FY(y) = 0 for y < 0, and = 1 for y ≥ 2. Thus, fY(y) = λe− λy for 0 ≤ y < 2, and = 0 elsewhere. 

4. (10 points, 4-29) B = ∅  for y < 0, = [− y− 1   y+1] for 0 ≤ y < 1, = R for 1 ≤ y. Hence 
(a) X~uniform[− 1, 1]:  FY(y) = I[0  ∞ )(y), fY(y) = δ(y) 
(b) X~uniform[− 2, 2]:  FY(y) = (y+1)/2 for 0 ≤ y < 1, = 0 for y < 0, and = 1 for 1 ≤ y. fY(y) = 

0.5δ(y) + 0.5I(0  1)(y) 
(c) X~uniform[− 3, 3]:  FY(y) = (y+1)/3 for 0 ≤ y < 1, = 0 for y < 0, and = 1 for 1 ≤ y. fY(y) = 

(1/3)δ(y) + (1/3)I(0  1)(y) + (1/3)δ(y− 1) 

(d) X~Laplace(λ):FY(y) = )1(
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 for 0 ≤ y < 1, = 0 for y < 0, 

and = 1 for 1 ≤ y. fY(y) = (1− e− λ)δ(y) + λe− λ(y+1)I[0  1](y) + e− 2λδ(y− 1) 

5. (10 points, 4-31) FY(y) = 0 for y < − 1, = (y+1 + 1+y )/6, for − 1 ≤ y < 1, = (3 + 1+y )/6 for 1 ≤ 

y < 8, and = 1 for 8 ≤ y.  Thus, fY(y) = 0 for y < − 1 or 8 ≤ y,  = (1+1/(2 1+y ))/6 for − 1 ≤ y < 1, = 

1/6δ(y− 1) for y = 1, and  = 1/(12 1+y ) for 1 ≤ y < 8.  

6. (10 points., 4-32) FY(y) = 0 for y < 0, = 1/4 for y = 0, = (y + 1 + y2 + y )/4 for 0 ≤ y < 1, = 1 for 1 

≤ y.  fY(y) = (1/4)δ(y) +[1+2y+1/(2 y )/4]•I(0  1)(y) 

7. (10 points, 4-37)  
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(a) ( 3 points, CC)  r(t) = (t− 1)2+1 for t ≥ 0.  

(b) (7 points) =+−∫
t
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2 )22( t3/3 −  t2 + 2t. Hence fT(t) = (t2− 2t+2)exp[− (t3/3− t2+2t)] for t 

≥0.  
8. (10 points, 4-38)  

(a) R(t) = I[0  1)(t) + (2− x) I[1  2)(t)  
(b) r(t) = − R'(t)/R(t) = (1/(2− x)) I[1   2)(t) 

(c) MTTF = 5.12/11)2(1)(
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9. (10 points, 5-4) 0lim =− −−
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. Hence FX(x) = x− 1 for 1 ≤ x < 2,  = 1 for x > 2 and = 0 

otherwise. FY(y) = 1− (e− y− e− 2y)/y  for y > 0, = 0 for y ≤ 0.   

10. (10 points, 5-6) fXY(x,y) = [exp(− x2/2)/ π2 ]•exp(− |y− x|)/2. However, 1
2
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−− dye xy  (Laplace 

pdf), Hence, fX(x) = exp(− x2/2)/ π2   ~ N(0,1). 


