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is the input to a digital

Questionl
Determine the discrete-time Fourier transform of x(n) = (0.5)" u(n).
Answer
- HOME WORK.

Question2

1, n=0
A sequence s(n) defined by s(n) = J} n=+1

2 ) —

kO, In| >1

filter characterized by w(n) + aw(n — 1) = s(n) + Bs(n — 1) where w(n) is the output
response of the filter. Find the Fourier transform W(e!") of the output.

Answer
wn)+awn—1)=sn)+ps(n—1)

W(el®) + aW(e/®)e 1@ = S(e?) + BS(e/®)e @
W(e/®)[1 + ae™®] = S(e/?)[1 + pe~7¢]

[1+ pe /]

W(e) = 5(e™) [1+ ae=/®]

oo

) ) 1 . 1 .
S(el®) = 2 s(n).eJon = Ee““’ +1+ Ee‘f‘" =1+ cosw = 2cos’w

n=—oo
. [1+ Be %]
W(el®) = 2cos*w ————
(™) [1+ ae @]
Question3
Determine the IDFT of X(k) = {3, (2+j), 1, (2-j)}.
Answer
-  HOME WORK.
Question4
2" n=20,24,..
If you have the following sequence x(n) = 3n n=135,..
0, n<o0

Find the DFT of the sequence.
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Answer
X(el®) = Z x(n).e jon = Z 0.e 1“’”+Zx(n) e Jjon
n=-—oo n=-—co
=0+ Z 2" eTJon 4 Z Lejon = Z (2.e7 /)" + Z (3.e7T@)"
n=0,2,4,... n=1,3,5,.. n=0,2,4,.. n=1,3,5,...
X(e/) = ) eIy Y (3 iyt
n=0 n=0

N 2(4' e + 2(3- e /). (3.7 = 2(4. e TJ20) 4 3@ 2(9. g j2a)n
n=0 n=0 n=0 prguer

X( oo 1 3e7J@
(€)= T 2e770 T T_9e 720
NOTES
1-— z a® = Z a’m"

n=0,2,4,.. n=0
2 — Z an — Z a2n+1

n=1,3,5,. n=0
Y-

J— a —
1—a
n=0
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Property Aperiodic Signal Fourier Transform
¥l X(e/?)) periodic with
yn] Y(e’?) r period 27

Linearity Ax[n]+ By[n] AX(e/?)+ BY (/)

Time shifting x[n—ng] X(e/?)e o

Frequency shifting e’ x[n] X(e@e)y

Conjugation x'[n] X (@)

Time reversal x[-n] X(e7?)

Time expansion (x[n/k). if nisamultipleof k X (@)

X[l = e . .
0. it » is not a multiple of k

Convolution

x[n]=* ‘1'[}}.]

){(ij )Y(e"‘.m )

Multiplication

x[n]y[n]

} [X(e?)Y (e’ )b

&5y

Differentiation in time

x[n]—x[n—1]

(1 _ E’_';m)_k—( ejm )

Accumulation n e
> alk] B X (')
f=—u l-e
. + o
+ 72X (/%) 3 (@ —27k)
.;|_=—I
Differentiation in frequency | nx[n]

d o
— X (e
J55YE)

Conjugate symmetry
for real signals

x[n]real

[X(e’®)=x"(e7)
. Re{X(e/?)} =Re{X(e™/°)

JIm{X(e/®) = —Im{X(e™/?)}
X (/)| =|x(e™®)

[£x(e!®)=-2X(e7?)

Real and even signals

x[n] real and even

X (e/9) real and even

Real and odd signals

x[n] real and odd

X(e’”) purely imaginary and

odd
E\'eu-odld decomposition [x,[n] Even{x[n]}[x[n]real] Re{X(e’”)}
of real signals "\__\'9 [7]  Odd{x[n]} [x[n]real] FIm{X(e’®)}

Parseval's relation for aperiodic signals
+0

>

.\'[M:||l :‘-_l‘r [

n=—00 -ty

X (') do
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