ENEE 322
Sections 0201 & 0202 Spring 2018
Homework #10

1) Consider the following discrete signals:
x,[n]=u[n]-uln-1]= 6[11]
x,[n]=u[n]-uln-2]= 6[n]+5[n— 1]
xN][n]=u[n]—u[n—N]]=6[ ]+5[n 1] [n (N, —1)]
a) Plot x,[n]
b) Plot x;[n] (i.e.,using N, = 3).
¢) Compute the Fourier Transform X,(e’”) of x,[n]
d) Compute the Fourier Transform X, (e’ ) of x,[n]

e) Compute the Fourier Transform X, (e’”) of x,, [1]

2) Consider the following discrete, periodic functions (what is their fundamental period?):

©

x[n]=" (uln-IN1-uln-1-IN1)= i S[n—-IN]

[=—0 [=—©

© ©

x,[n]= Y (uln-IN1-uln-2-IN1)= ¥ (8[n-IN1+6[n-1-IN])

[=—00 [=—0

oo

xN][n]—E( [n—IN]-u[n-N,-IN])= i 8ln=IN1+---+8[n-(N,-1)=IN]) for N, <N .
a) Plot lei;zm] from [-N,2N] for N=6 o
b) Compute the Fourier Series a, of x,[n] for N =6
¢) Compute the Fourier Series a, of Xy, [n] for general N.

d) Compute the Fourier Transform X(e’®) of x,[n] for general N.

e) Compute the Fourier Transform X(e’) of xy, [n] for general N.

3) Compute and simplify the Fourier Transforms of the following expressions, paying particular attention to

the DC component, and describing the behavior of X(e’”)nearw=0.

a) u[n]-—
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4)

5)

1
b) u[n]+ 5
c) 1—u[n]
d) %— uln]

e) u[-n]

f) ul-n+2]

Compute the Fourier Transforms of the following expressions and simplify

a) e “ul[n] for a>0

b) ne “u[n] for a>0

c) (n+1)e™™u[n] for a >0 (This simplifies to an expression useful in the next problem)
d) Diff{e_”” u[n]} for a>0

e) Run {e"”’ u[n]} for a >0

£ (e ufn])#(8[n]-8ln-11) for a>0

g) el (feel free to use the identity fI|s|]=uln]f(n)+ul-nlf[-nl- flnld[n]).

Compute and simplify (using partial fractions) the Fourier transform of (e_”” u[n]) * (e'h” u[n]) for both

a,b >0, showing your work. Compute the inverse Fourier transform of the result. Do both cases, a = b

and a=>.
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