® Monday, October 28, 2024 £

EE 313 Signals and Systems (Fall 2024) Quiz #5
Name /ée/Vj

Instructions: Closed book, notes & homework. Place answers in indicated spaces & show all work for credit.

When x[n]= 4(0.7)" u[n] and w[n] = 8[n-32], compute the DTFT of x[n], w[n], and y[n]=x[n] * w[n]. Then,
find y[n].
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Discrete-Time Fourier Transform (DTFT)

X(Q) = x[n]le’™, o< Q<o periodic @ 27 intervals & x{n] :—21— :W”X(Q) " 4O
T 9

h=—0

Discrete-Time Fourier Transform Properties

Linearity ax{n]+bvin] <> a X(Q)+bV(Q)
Right/left time shift x(n—q) < X(Q)e ™, ¢ any integeL')
Time reversal x[-n] e X(-Q) = X(Q)
Multiplication by n nx(n] < j LEa)
dQ
Multiplication by e’" xn]e"™ < X(Q-Q,), Q, real
Multiplication by sin(n Q) x[n]sin(Q, n) © L[ X(Q+Q,) - X(Q-Q,)]
Multiplication by cos(nQ,) ~ xfn]cos(Qun) & F[X(Q+Q)+ X (Q-Q,)]
wtion in time-domain x[n]*v[n] < IX(Q)I:(Q)
Multiplication in time-domain x[nlv[n] & 2‘ J YT X(Q-2)V(A)dA, any2r interval
T
Parseval’s theorem Z x[n]v[n]= ﬁjwzﬂ X(Q)V(Q)dQ, any2r interval
Special case of Parseval’s theorem > x[n]= #J’M” |X(Q)|2 dQ, any2r interval
Ifx[n] & X(Q) and y(t) & X(0)p,, (),

Relationship to inverse CTFT

then x[n] = 7(0',:” =y(n)
Discrete-Time Fourier Transform pairs ( x(n] © X(Q) )
l(—o<n<w) < i27r5((2—27rk) o[n] <1
T 5 1 n=0,1,2,..
uln] < T +k§7r o(Q-2rk) sgn[n] < o where sgn[n]= {—l ne 1.
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EE 313 Signals and Systems (Fall 2024) Quiz #5
Name /(/

Instructions: Closed book, notes & homework. Place answers in indicated spaces & show all work for credit.

When x[n]= 5(0.8)" u[n] and v[n]= 8[n-24], compute the DTFT of x[xn], v[n], and z[n] =x[n] * v[n]. Then,
find z[n].
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Discrete-Time Fourier Transform (DTFT)
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X(Q)= Z x[n]e””, —0< Q<o periodic @ 27 intervals & x[n]

n=—o

Discrete-Time Fourier Transform Properties

1 rop+27 in0
Ejoo X(Q) e dQ

ax[n]+bVn] < a X(Q)+b

Linearit C
(_ Right/left time shift

x(n—q) < X(Q)e™*, ¢ any integer

Time reversal

Multiplication by n

jnQy

Multiplication by e
Multiplication by sin(n Q)
Multiplication by cos(nQ,)

x[-n] e X(-Q)=X(QY)
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x[n]e”* & X(Q-Q,), Q, real
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nx[n] <

xfnlcos(Qon) © L[ X(Q+Q) + X (Q-Qy)]
x[n]*xv[n] & X(Q)V(Q)

Convolution in time-domain

Multiplication in time-domain

Parseval’s theorem

Special case of Parseval’s theorem

Relationship to inverse CTFT

Discrete-Time Fourier Transform pairs
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