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x t( ) = A 2 rect 2 t −T0 / 4( ) /T0( )∗δT0
t( )−1{ }

Find the CTFS harmonic function using T = T0 .
rect t /w( )∗δT0

t( ) FS
mT0

← →⎯⎯ w /T0( )sinc wk /mT0( )δm k[ ]
Since T = T0 ⇒ m = 1.  If rect t /w( ) = rect 2t /T0( )  then w = T0 / 2.

rect 2t /T0( )∗δT0
t( ) FS

T0
← →⎯ 1 / 2( )sinc k / 2( ) δ1 k[ ]

=1 for 
any integer k



2 rect 2t /T0( )∗δT0
t( ) FS

T0
← →⎯ sinc k / 2( )

Using the time shifting property, x t − t0( ) FS
T← →⎯ e− j2πkt0 /T cx k[ ]

2 rect 2 t −T0 / 4( ) /T0( )∗δT0
t( ) FS

T0
← →⎯ sinc k / 2( )e− jπk /2

Then, using 1 FS
T← →⎯ δ k[ ]  , T  arbitrary ,  1 FS

T0
← →⎯ δ k[ ]   and

A 2 rect 2 t −T0 / 4( ) /T0( )∗δT0
t( )−1{ } FS

T0
← →⎯ A sinc k / 2( )e− jπk /2 −δ k[ ]{ } = cx k[ ]
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x t( ) = 12sin 2πt / 0.01( ) rect t / 0.01( )∗δ0.02 t( )⎡⎣ ⎤⎦
x t( ) = 12sin 200πt( ) rect 100t( )∗δ0.02 t( )⎡⎣ ⎤⎦
Find the CTFS harmonic function of x t( )  with T = 20 ms.

sin 2πqt /T0( ) FS
mT0

← →⎯⎯ j / 2( ) δ k + mq[ ]−δ k − mq[ ]( )
sin 200πt( ) FS

2×0.01← →⎯⎯ j / 2( ) δ k + 2 ×1[ ]−δ k − 2 ×1[ ]( )
rect t /w( )∗δT0

t( ) FS
mT0

← →⎯⎯ w /T0( )sinc wk /mT0( )δm k[ ]
rect 100t( )∗δ0.02 t( ) FS

1×0.02← →⎯⎯ 1 / 2( )sinc k / 2( )
Using x t( )y t( ) FS

T← →⎯ cx k[ ]∗cy k[ ],
12sin 200πt( ) rect 100t( )∗δ0.02 t( )⎡⎣ ⎤⎦

FS
0.02← →⎯⎯ 12 j / 2( ) δ k + 2[ ]−δ k − 2[ ]( )∗ 1 / 2( )sinc k / 2( )

12sin 200πt( ) rect 100t( )∗δ0.02 t( )⎡⎣ ⎤⎦
FS
0.02← →⎯⎯ j3 sinc k + 2( ) / 2( )− sinc k − 2( ) / 2( )( )
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Find the CTFS harmonic function of x t( )  with T = 10−8.

cx k[ ] = 1 /T( ) x t( )e− j2πkt /T dt
T∫ ⇒ cx 0[ ] = 108 35 ×108 t( )dt

0

10−8

∫ = 35 / 2

cx k[ ] = 108 35 ×108 t( )e− j2π×108 kt dt
0

10−8

∫ = 35 ×1016 te− j2π×108 kt dt
0

10−8

∫

cx k[ ] = 35 ×1016 t e− j2π×108 kt

− j2π ×108 k
⎡

⎣
⎢

⎤

⎦
⎥

0

10−8

− e− j2π×108 kt

− j2π ×108 k
⎛

⎝⎜
⎞

⎠⎟
dt

0

10−8

∫
⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

cx k[ ] = 35 ×1016 − e
− j2πk ×10−8

j2π ×108 k
− e− j2π×108 kt

j2π ×108 k( )2

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

0

10−8⎧

⎨
⎪

⎩
⎪

⎫

⎬
⎪

⎭
⎪

cx k[ ] = 35 ×1016 −10−16e− j2πk

j2πk
+ 1− e− j2πk

j2πk( )2 ×1016

⎡

⎣
⎢

⎤

⎦
⎥ = 351− e− j2πk − j2πke− j2πk

j2πk( )2

cx k[ ] = 35
1 / 2   ,  k = 0
j

2πk
 ,  k ≠ 0

⎧
⎨
⎪

⎩⎪


