1.21. The signals are sketched in Figure 51.21.
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1.22. The signals are sketched in Figure S1.22.
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1.32.

All statements are true.

(1) z(t) periodic with period T; y(
(2) y1(2) periodic, period T z(t) periodic, period 27

(3) z(t) periodic, period T’; y(t) periodic, period 27.

(4) y2() periodic, period T'; z(t) periodic, period T/2.
1.56. (a) The desired integral is

4
/4ej1rt'/2dt _ e1rt/2
0

i=/2

0

t) periodic, period T/2.

0.



HWE - Sslitions ®

(d) The desired integral is
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(f) The desired integral is

oo o oo —(i—'év:)t — p—(2+3j)t ; :
/ e *sin(3t)dt = / [e il Bt ] dt = Jﬁz— + —1& =3
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" Problem B
1.2a. Since w = Z | the fundamental period Top = mZ = mil. Assume N = 12,
o if M—4,Ty=3
o if M =5 Ty =12
o it M=7,Tp=12;
o if M=4,T)=6.

For arbitrary M and N, if M and N are coprime, then the fundamental period To = N. If
M and N has a common divisor k, i.e. M = k- M, and N = k- Ny, M; an N, are coprime,
then the fundamental period Tp = N,. If M = N/2, the signal z(t) is zero for all n. The
fundamental period is 1.

The Matlab code for M = 4 is the following. For other cases, you just need to replay M
by the different values. '

clear all;

clf;

N=12;
n=[0:2%N-1];

M=4;
x=sin(2*pi*M*n/N) ;
subplot(211)
stem(n,x);
xlabel(’n’);
ylabel(’x_M[n]’);
title(’M=4’);

1.2d. The fundamental period of z; is 4. The fundamental period of z is 4 and the
fundamental period of 3 is 16. The code for z; is shown as follows.

clear all;
clf;
n={0:31];

x_l=sin(pi*n/4) .*cos(pi*n/4);

%( or x_2=cos(pi*n/4).~2; x_3=sin(pi*n/4).*cos(pi*n/8))
subplot (311)

stem(n,x_1);

xlabel(’n’);

ylabel(’x_1[n]’);






Homework 2: 1.2 (d)
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Figure 3: Homework 2:1.3(a)




1.3.(a). The codes for (a) and (c) are the following:

clear all;
clf;
nx=[-3:7]

x=zeros(1,length(nx));
for i=1:1:1length(nx)
if nx(i)==0
x(1)=2;
elseif nx(i)==2
x(i)=1;
elseif nx(i)==
x(i)=-1;
elseif nx(i)==
x(i)=3;
end
end

figure(1)
stem(nx,x);
xlabel(’nx’);
ylabel(’x[n]’);

nyl = nx+2;
ny2 = nx-1;
ny3 =
ny4 = -nx+1;
yi=x;

y2=X%;

y3=x;

y4=x;
subplot(4,1,1);
stem(nyl,yl);
subplot(4,1,2);
stem(ny2,y2);
subplot(4,1,3);
stem(ny3,y3);
subplot(4,1,4);
stem(ny4,y4) ;
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Figure 4: Homework 2:1.3(c)
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Problem C-1:
(8) In(1/(1+75)) =1In (%Z) = In (% -4 ) ~ 12 1j
(b)
cos(1+j) = ) 4 e=I0+)  e~l.efye.ed (e +e)cos(l) +j(6'1 — e)sin(1)

2 B 2 B 2 2
= cos(1) - cosh(1) — jsin(1) - sinh(1).
() 1—7Y = (V2. e‘j%)j = (V2)7 - ef =e/mV2. ¢f = ef - cos(In v/2) +jef - sin(ln v/2).
Problem C-2:

(a) Let z(t) = 5+ 10cos(100t + Z), the power of z(t) is

T

1
Py = 7!1{202—:,: | (t)[*dt
- lim — T(25 + 100 cos(100¢ + =) + 100 cos?(100¢ + —))dt
— lim — T(zs 1 100 cos(100¢ + T + 100128200 + )y
T—o0 2T -7 3
— Jim = [ (75 + 100cos(100 1 Ty 4 50cos(200¢ + 2Tydt
= 75.

(b) Let z(t) = 10cos(5t) cos(10t), which is equal to 5cos(15t) + 5cos(5t) by the formula
cos(a) cos(8) = 1 cos(a + B) + L cos(a — B). The power of z(t) is

T
P, = lim — [:c(t)[2dt

= lim — 25(cos2(15t) + 2 cos(15t) cos(5t) + cos?(5t))dt

_ 1 1 + cos(30t)
- i g [ 00

= 25.

1+ cos 10¢

+ cos(20t) 4 cos(10t) + 5

)dt

(c) Let z(t) = e/ cos(wot), the power of z(t) is

T

1 2 1 jort
= — t)|*dt = hm — 72| cos(wot) |*dt
Po = Jim o | 10 o 2T ’

T
- m L / 1 4 cos(2wot) it
2T J_¢ 2
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