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Fall 2015 — EE312
Homework #5 Solution

2.31)

The input can be written as:

x[n] : 1
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As given, the LTI system is initially at rest. Hence, since x[n]= ofor ,, .3, thus, y[n]= ofor , .3

Now we recursively insert values of input x[ n]in the difference equation.

Putting:

n=-2r y[-2]+2y[-3]= x[-2] +2x[4] Thus, ,[_2]=1-
- y[-1] +2y[-2] = x[-1] + 2x[-3] Thus, ,(_1]=0-
n=0r y[0]+2y[-1]= 2[0]+2x[-2]- Thus, y[o]=5-
n=1 y[1]+2x[0)= x[1]+2x[-1]- Thus, [1]=-4-
n=2r y[2]+2y[1) = x[2]+24]0]- Thus, y[2]=16-
n=3 y[3]+2y[2]=x[3]+2x[1]- Thus, ,[3]=_27-
n=4r v[4]+2y[3]= x[4] +2x[2]- Thus, ,[4]=ss-
n=5 y[5]+2y[4]=x[5]+2x[3]: Thus, ,(5]=-114-
n=6r y[6]+2y[5]= x[6] +2x[4]- Thus, y[6]= 228
and so on.

Thus the output  y[n] becomes as shown

¥« ;1 0 5 -4 16 -27 58 -14 228

T
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Where, y[n] = (-1)" * (2)™° *114  for n>6
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2.33. (a)

(i) We solve this along the lines of Example 2.14. First assume that y,(7) is > the
form Ke* for t > 0. Then using ¢q. (P2.33-1), we get for ¢t > 0

2K e® + 2K et = o2 s K=%.

We now know that y,(2) = {e* for t > 0. We may bypothesize the homogeneons
solution to be of the form
w(t) = Ae™*,

Therefore,
nat) = Ac-2 4 %c". for t > 0

Assuming initial rest, we can conclude that y(t) = 0 for t < 0. Therefore

1 i
RO)=0=4+7 = A=-.
Then,
=12 1 o
W(‘)—[ i +‘c Ju(t).
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% Software Problem

10;

[1:2]; % feedback coefs

= [1]; % feedforward coefs

h = impz(b,a,N+1);

[[0:N]" h] § lisc the values

plotdsig(h); ¥ use tool for quick DI plot
axis ([0 10 -1024 1024]):;

ylabel('h[n]'):

e =
L}

ans =

-128

296
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