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(c) x%(0)=-x,(-0)= -x~(0). The only number with a=-a is a=0 so this implies x(0)=0. 
x(0)=x(0)+x%(0)=x(0). 
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PR03UE  2.8 
 

 
(a)  Let z(t)  be the sum of two even functions a(t)  and a(t).  To show  that  z(t)  is even.  we need to 

show that z(t)  = z(--t) for all t.  This is easy to show, since z(t) =  (t)+9(t) and z(-t)= (-t)+(-t) 

(since to get z(-t)  we just  plug in  --t everywhere  for t.  which amounts  to just  plugging in  -t  in a;(t) 

and  g(t)).   Now  since    (t)  and    (t)  are even.  by definition   (t)   = a(-t)  and    (t)  = g(-t)  so 

(t) +·(t)=a;(-t) +2(-t)  so z(t)= z(-t). 
 

(b) Let ;(t)  and  g(t)  be two odd functions.  Then ;(-t) +(-t)= -2(t) +(-9(t))= ((t) + 
(t)) which shows that ;(t) +(t)  is odd. 

 
(c)  Let z(t)=    (t) +(t)  as in part a,  where now 1(-t)  =   (t)  and rs(--t)=  -g(t).  We need to 

show that  z(t)      z(-t),  z(t)  # --z(--t).  Consider that  z(-t)  =(-t) +2(-t)       (t) -(t).  In order to 

have z(t)  be even, we would therefore need to have (t) +(t)=(t) - (t) for all t. which  is equivalent 

to having   (t)  = -r(t)  for all t,  which is not possible for nonzero a(t).  Similarly.  in order to have  z:(t) 
be odd. we would need to have z(t)=  -z(t)             (t) +(t)=  9(t) - a;(t).  which is  not possible  for 

nonzero   (t).  So the sum of an even and odd function  must be neither even nor odd. 
 

 

(d)  Let  z(t)  =    (t)·(t)  where ;(t)=  r(-t)  and   (t)  = r(-t).   Then z(-t)=    (-t)vs(-t)= 
(t)(t)= z(t) which shows  that z(t)  is even. 

 
 

(e)  Let z(t)  =   (t)·(t).  where   (t)=    (-t)  and ·(t) = -r(-t).   Clearly z(t)  is even because 

z(-t)=a(-t)·(-t)=(-(t))(-3(t))=    (t)(t)= z(t). which is the definition  of evenness. 
 

(f)  Let :(t)  =   (t)·(t).  where    (t)  = -(-t)  and    (t)  = ·(-t).   Clearly  z(t)  is  odd because 

z(-t)= r(-t)(-t)=(-(t))(t)=  r(t)r3(t)=    (t).  which  is the definition  of oddness.
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-         (a)  sin(t)= sin(t +n?2n) for any  integer n. so 7sin(3t)  = 7sin(3t + n2) = 7sin (3(t + n#)); therefore 

r(t) is periodic with fundamental period T =     and fundamental  frequency n = #f= 3. 
 

(b) sin(8(t +f) + 30) = sin(8t + 2n + 30) = sin(8/+ 30). 

g =8and Ti='=f. 
 

(c)  e!' = cos(t) + jsin(t) is  periodic with fundamental period 2m. so  e!" is periodic with  fundamental 

period +; = n. and fundamental frequency en = 2.
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(d)   vGe)   =     Cr±  +   A4n¢     + Ca(t) 
 

(e   € =   Cart +..&n4  ,d5T± 
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(a)  For a\(t) +(t)  to be periodic we need some number  T such that r;(t+T)+r(t+T) = r(t) +1g(t) 

for all t.  This can only be true if 1·1 (t+T) = 1·i(t) and 1·2(t+T) = J.'2(t)~  which can only be true if T = k1T1      .   j 
and T = kT (T is an integer multiple of both the periods).  So we need there to be some integers k and 

A'2  such that kT= ~·2T2   ~ ~ = i7. 
(b)  Put # in its most reduced form '{ by canceling any common terms in the numerator and denominator; 

then  Ti = nT = mT, 
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Problem 2.14 
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(a)                                                                            
(b) 

>> syms t                                                                
>> syms t 

>> xa=5exp(-t/2);                                                  
>> xb=5exp(-2t); 

>> ezplot(xa), grid                                                 
>> ezplot(xb),grid

 
 

(c)                                                                                                                                                                  
I 

>> symS t                                                                
(d) 

>> xc=5exp(t/2);                                                   
>> syms t 

>> ezplot(xo),grid                                                   
>> xd=5(1-exp(-t/2)); 

>> ezplot(xd), grid 

(e)                                                                                                                                                                  
+-

 

>> syms t 

>> xe=5(1-exp(-2t)); 
>> ezplot(xe), grid 

(f) 

>> syms t 

>> xf=52sin(2t); 
>> ezplot(xf),grid

 

(g)                                                                            
(h) 

>> syms t                                                                
>> syms t 

>> xg=5exp(-20)2sin(2t);                              
>> xh=5exp(-0.5t)2sin(2); >> ezplot(xg),grid                                                   
>> ezplot(xh),grid 
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+ cos(0 +¢) = Re{el}=Re{e"el} sin(0+¢)= Im{e) = Im{e"er) 
 

t = Re{(cos6 + jsin0)cos¢ + j sin ¢)} 

= Re{cos6cos ¢ + j sin6cos¢ 

+jcos6sin ¢ -sin6sin ¢} 

= Im{(cos6 + jsin6)cos ¢ + j sin4 

= Im{(cos6cos ¢ + jsin6cos¢ 

+jcos6sin¢ -sin 6sin ¢} 

+ = cos6cos¢ --sin6sin¢ = cos6sin ¢ +sin6cos¢ 

(c) 
 

 

·9  e1; +e-J;}         {eJ(o+;) +e1(o-;)}
cos6cos = Re·   e"                  =Re 

{          2                2 
 

= Re{eJ(B+;) + eJ(o-;)} = cos(B+¢) + cos(B-¢) 

2           2                 2                  2 
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I

Recall the rules about integrating delta functions:  (t) is nonzero  only  at t = 0. so  r(t)(t)  = r(0)(t). and 

f,  8(tdt = 1, so f rtt)6(t)dt = [_a(0)(t)«dt = a(0)£_  d(t)t = r(0).  We can time-shit the delta 

function:  (t - to) is nonzero only at t = to. so (t)6(t -to) =(to)6(t-to)  and f (t)6(t - to)dt =(to). 
 

9)  [cos(20)8(0)t = cos(2·0)£  (t)r = 1. 
 

ii)  (t - I) is  a time-shifted version of (t), and is nonzero only   at t = • So:

1~ sin(2t)J(t - ! )dt =
 

 
 

oc•_ sin(2 •    .li.)J(t - )dt

-a                   l           
J-a                A                        4 

=   sin()f• 6t - F)dt = sin(i)= 1

 

 
© 2014 Pearson Education,  Inc.,  Upper Saddle River,  NJ. All rights reserved. This publication is protected by Copyright and 
written permission should be obtained from the publisher prior to any prohibited reproduction, storage in a retrieval system, or 
transmission in any form or by any means, electronic,  mechanical,  photocopying, recording, or likewise.  For information regarding 
permission(s), write to:  Rights and Permissions Department,  Pearson Education,  Inc.,  Upper Saddle River,  NJ 07458.



-o                                                                                           0o 

'H 

• • 
•         [.=abs-oa 

po 

j+(%·we -en [a -le 
 

 

()=0&%¢
 

s0 
 

 
 
 

-'P° 

 

 

e-i 

 
 

 

@-)le

- +/)[st1e    0.7o'7 
 
 
 

 

• 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© 2014 Pearson Education,  Inc.,  Upper Saddle River,  NJ.  All rights reserved. This publication is protected by Copyright and 
written permission should be obtained from the publisher prior to any prohibited reproduction, storage in a retrieval system, or 
transmission in any form or by any means, electronic, mechanical,  photocopying,  recording, or likewise.  For information regarding 
permission(s), write to:  Rights and Permissions Department,  Pearson Education,  Inc.,  Upper Saddle River,  NJ 07458. 

•

mailto:@-


l 

I i 

# 

• 

I 

I                 I 

• 

_ 

 
 

+     l 
I 

 

 

I 
I 
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(2t- 4)  = 4(2t -2)(2t - 2)  - (2t - 4)u(2t- 4) - u(2t - 6) - (2t - 8)u(2t - 8) - (2t - 9)(2t - 9) 
= 4(2t -2)u(t -1)-(2t -4)(t -2) - u(t -3)-(2t -8)(t -4) -(2t -9)(t- 4.5) 
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