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Problem 1

We are looking for Fourier transform of
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but [e'e]
= [ edt =0 (w)
%_}O ei(w:Fpr)tdt =4 (w F 2Wp)
T — 00
Problem 2
F(k) = Ff(z)

a) F{1} = 275(k)

The inverse Fourier transform of F'(k) is defined as

o0

f(x):;ﬂ/F(k) ek d

—00

On the other hand F~'{F(k)} = f(z) and according to the question f(z) = 1 and F(k) =
270 (k).

Now if we put F(k) = 2md(k) in Fourier inverse

fz)= 217r / 216 (k) ek dk

fordtheintegralis T f(@)d (z — x0)dz = f(x0)
S f@)=e® =1
b) f(xz)= Acoskox

F(f (33)) = f ACOSk‘oJ}eikxdx — f g(eikox_i_efikox) eikxdx
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as we know the delta diraac is -

21 (k) = /e“mdm

—00

— F(f(x))=7A (ko + k) + 0 (ko — k))

Problem 3
0 [(x—=z0)/a| >3 — z>%+z) and < —% + 9
rect %ol _ % [(x — x0) /al :%
a
1 [(z—m0)/al <3 — —%+zo<z<%+a0
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F(k)= [ Ochvdz + [ 1ekedy + [ 0eheda
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= <), =& [HE) — (1)
2
= i sin (k$)
— F (k) = #sin (k%)
Problem 4

Any periodic signal z(t), can be reconstructed from sine and cosine waves with frequencies that
are multiplies of the fundamental w. The a, and b, coefficients hold the amplitudes of the
cosine and sine waves, respectively.

z(t) = ao + Z an cos(wtn) — Z by, sin(wtn)
n=1

n=1
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The The Fourier series analysis equations are:

1 T/2
ag = / x(t)dt,

T J 7/
o [T/2

an = / x(t) cos(wtn)dt,
T J_ 7/
o [T/2

by, = / x(t) sin(wtn)dt,
T J_ 7/

and in this problem we have:
h(x) X fltx) =

T 7L
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Problem 5

f(t) = Asin (wt +¢) ,
Cis(r) = Jim o [ F@OF (=it

T
= lim 5= fTAsin(wt—i—e)Asin(wt—wT+€)dt

T—o00

we also know that
1 1 <a+5> . <a—5>
sin

§cosa—§cosﬁz—sin 5
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then o = wr and 8 = 2wt — w7 + 2¢ then

T
Cyr = TIEI;O % 7fT [5 cos (wr) — & cos (2wt — wr + 2¢)] dt
=0

18 (2wT — wt + 2¢) — sin (—2wT — wT + 2¢)
2 2w

= Tlgrgo % 3 cos (wr) (27)

— Cyf = A; cos (wT)




