
ECE 311 - Solution to Homework #30
Properties of Fourier Transforms

Use properties of Fourier Transforms to determine the Fourier Trasform for the following signals:

1) x(t) = x(t + 2π)

x(t) =
⎧

⎩
⎨

t(π − t) 0 < t < π
0 otherwise

X = 0

x =
⎧

⎩
⎨
π − 2t 0 < t < π

0 otherwise

jnX = 0

x =
⎧

⎩
⎨
πδ(t) − 2 + πδ(t − π) 0 < t < π

0 otherwise

(jn)2X = π + πe−jnπ

x =
⎧

⎩
⎨
−2δ(t) + 2δ(t − π) 0 < t < π

0 otherwise

(jn)3X = −2 + 2e−jnπ

Add it all up...

Xn = ⎛
⎝
π+πe−jnπ

(jn)2
⎞
⎠ +

⎛
⎝
−2+2e−jnπ

(jn)3
⎞
⎠



2) x(t) = x(t + π)

x(t) =
⎧

⎩
⎨

1 0 < t < 1
0 otherwise

X = 0

x =
⎧

⎩
⎨
δ(t) − δ(t − 1) 0 < t < 1

0 otherwise

(jn)X = 1 − 1e−jn

Adding it all up

Xn = ⎛
⎝

1−e−jn

jn
⎞
⎠



3) x(t) = x(t + π)

x(t) =
⎧

⎩
⎨

t 0 < t < 1
0 otherwise

X = 0

x =
⎧

⎩
⎨

1 0 < t < 1
0 otherwise

(jn)X = 0

x =
⎧

⎩
⎨
δ(t) − δ(t − 1) 0 < t < 1

0 otherwise

(jn)2X = 1 − e−jn

Adding it all up

Xn = ⎛
⎝

1−e−jn

(jn)2
⎞
⎠


