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Problem 1.3.1

Find the Fourier Transform of the comb function:
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The Fourier series representation of combr(t) is:
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FLf(t)} ;f flt)e ' dt

Fif(t)} = E% Z §(w — 2an/T)

n=—=00

Problem 1.4.1

Proveinthelimit 4 —# () that

F@) =T Y f(nT)e

n=—=rg

Flw) =F{f(t)} = ]: f(t)e 'dt
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Problem 1.5.1

Prove

Fp { %F(ﬂl} = f(—k)
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Problem 1.5.2

Prove

Fp{fln—m)} = F{.i.']lf.'_-’.iﬁ”‘k-"."'-
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Problem 1.5.3

Prove
f{”j“ﬁm"”‘x = Fﬂ_l [F(k—m)}

fn)e? N = g F L (P (k)}
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Problem 1.5.4

Prove

Y (k) = Fp {f(n) ® h(n)} = F(k)H(k)
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Y(k)=Fp{fin)@h(n)} = j'-"“{ Z flm)hin — m]}
N=1

Y(k)= Z Z f(m)h(n — m)e2mmk/N

n=llr

. N=1
Y(k)= Z flm) Z hin)e J2mnkiN o—jdmmk/N
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N=1
Y(k) = 3 fm)e ™ N H (k) = F(k)H(k)
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Problem 1.5.5a

clear all

u=@t) (1/2).*(1+sign(t));

f = @t) exp(-t).*u(t);

T =0.3;

yl = f(0:T:0.6);

y2 = f(0:T:1.2);

y3 = f(0:T:20);

Y1l = T.*fft(yl);

Y2 = T.*fft(y2);

Y3 = T.*fft(y3);

clf

hol d on

plot((0:1ength(Y1l)-1)/(length(Y1l)*T), abs(Y1))
plot((0:1ength(Y2)-1)/(length(Y2)*T), abs(Y2))
plot((0:1ength(Y3)-1)/(length(Y3)*T), abs(Y3))
hol d of f

abs([Y1(1) Y2(1) Y3(1)])

ans =
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0. 5369
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0. 7492 1. 0075

Problem 1.5.5b

c

ear all

—h —h —h

o OO
e
N P~ O

@t) (1/2).*(1+sign(t));
@t) exp(-t).*u(t);

:T: 20

6);
2);
)

T.*fft(yl);
T.*fft(y2);
T.*fft(y3);

abs([Y1(1) Y2(1) Y3(1)])

cl

hol d on

f

25

plot((0:1ength(Y1l)-1)/(length(Y1l)*T), abs(Y1))

3.5
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plot((0:1ength(Y2)-1)/(length(Y2)*T), abs(Y2))
plot((0:1ength(Y3)-1)/(length(Y3)*T), abs(Y3))
hol d of f

ans =

0. 4650 0. 7065 1. 0002
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Problem 1.5.6

clear all

f = @t) sin(2*pi*t);

Period = 1;
T = Peri od/ 20;

yl = f(0:T:(1/4)*Period);
y2 = f(0:T:(1/2)*Period);
y3 = f(0:T:0.8*Period);
YL = T.*fft(yl);

Y2 = T.*fft(y2);

Y3 = T.*fft(y3);
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clf

hol d on
plot((0:1ength(Y1l)-1)/(length(Y1l)*T), abs(Y1))
plot((0:1ength(Y2)-1)/(length(Y2)*T), abs(Y2))
plot((0:1ength(Y3)-1)/(length(Y3)*T), abs(Y3))
hol d of f
grid on
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Problem 1.5.7

cl ear

x1
X2

T

X1
X2

al |

1/sqrt(11);

T.*fft(x1);
T.*fft(x2);

[ ones(1,8) 0 0 0];
ones(1, 11);

[ sum(x1.*x1) sun(X1l.*conj(X1l)) sum(x2.*x2)

ans

sum( X2. *conj (X2)) ]
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Problem 1.7.1

y(t) = f‘ fla)hit — x)dx
yit) —f e Tulx)e W=Thy (b — x)dx
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