Alternative Representations

Part a. Let ¢ and dj represent the trigonometric Fourier series coefficients for a periodic function fi(t)
of continuous time ¢ with period T

fit) = it +T) =co+ ch cos(2rkt/T) + de sin(27kt/T)

k=1 k=1
Determine expressions for the trigonometric Fourier series coefficients ¢} and d), for fa(t) = % fi(t):
d 0. 9]
fa(t) = =cf+ Zc cos(2mwkt/T) + de sin(2mkt/T)
k=1 k=1
as functions of ... ¢, ¢1, ¢a, ...and/or ...dy, dy, da, . ...

Enter expressions for ¢, ¢, d}, ¢, dy, ¢, and dy in the table below. Your expressions may contain any

combination of the original (unprimed) coefficients (...cq, c1, 2, ...and ...do, di, da, ...) but must not
include f1(t) or fa(t) or any integrals or infinite sums.

Notice that dj, is not defined, and it’s box is x’d out of the table.

c% d;{:
0 0 ><
1 2rdy /T —2mey /T
2 Amde /T —dmey /T
3 6mds/T —6me3 /T

Briefly explain.

fi(t) =co + Z ck cos(2mkt /T) + Z dy sin(27kt/T)
k=1 k=1

falt) = % fi(t) = % <co + ch cos(2mkt)T) + de sin 27rk:t/T)>

k=1

= i 27chk sin(2rkt/T) + Z

cos (2mwkt/T)

=c)+ Z ¢, cos(2mkt/T) + Z dj. sin(2mkt /T')
k=1

k=1
Therefore
=0
, 2mkdy
Ck = T
2mkdy
d, = —

T
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Part b. Let a; represent the complex exponential Fourier series coefficients for a periodic function f3(t)
of continuous time t with period 7"

fa(t)=f3(t+T) = Z aped 2T

k=—o00
Determine expressions for the complex exponential Fourier series coefficients aj, for f4(t) = f3(t) cos(2nt/T)

oo

fa(t) = f3(t) cos(2nmt/T) = Z o, 2t/ T

k=—o00

as functions of the original (unprimed) coefficients (ay).

Enter expressions for a’ 5, a’;, ap, @}, and a5 in the table below. Your expressions may contain any
combination of the original (unprimed) coefficients a; but must not include f3(¢) or f4(t) or any integrals
or infinite sums.

a o (a_3+a—1)/2

a q (a—2 +ap)/2
ay: (a—1+a1)/2
aj: (ap + a2)/2
dy: (a1 +a3)/2

Briefly explain.

fa(t) = f3(t) cos(2nt/T)
= Z akej%ﬂkt cos(27t/T)

a 2m 2w 2w
_Z ke] kt] t_|_§: €]T e]Tkt] t
_ Z Gk 53 (K1)t Z %ea—(m)t
_Zal 1 Jzﬂlt+zam+1 jQTrmt

A a 27
:Z k-1 T k1 2kt

2
k

;o Ok—1 1 Qp41
ap = 72




