
Signal and Systems I 
Lecture 7



Last Lecture

• LTI System (Stability test & Causality test)
• Convolution Properties
• LTI System interconnections

Today

• Fourier Series
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More complicated examples:

𝑡0 𝑇ଵ
−𝑇ଵ 𝑇଴ 𝑇଴ + 𝑇ଵ𝑇଴ − 𝑇ଵ−𝑇଴ + 𝑇ଵ−𝑇଴ − 𝑇ଵ

−𝑇଴

𝑥(𝑡)

Fourier Series

Soosan Beheshti, Ryerson University



𝜋

𝑇ଵ

2𝜋

𝑇ଵ

−𝜋

𝑇ଵ

−2𝜋

𝑇ଵ

𝜔

ୱ୧୬ (ఠ భ்) 
(ఠ భ்) ଵ

𝑛1 2−1

𝐷௡

𝜔଴ =
2𝜋

𝑇଴

𝜔

2
𝑇ଵ

𝑇଴
sinc(𝜔𝑇ଵ)

2𝜔଴

=
4𝜋

𝑇଴

−𝜔଴=
−2𝜋

𝑇଴

Fourier Series

Soosan Beheshti, Ryerson University



𝑛1 2−1

𝐷௡

𝜔଴ =
2𝜋

𝑇଴

𝜔

2
𝑇ଵ

𝑇଴
sinc(𝜔𝑇ଵ)

2𝜔଴

=
4𝜋

𝑇଴

−𝜔଴=
−2𝜋

𝑇଴

Fourier Series

Soosan Beheshti, Ryerson University

𝑛1 2−1

|𝐷௡|



2−2

𝜔

ୱ୧୬ (ఠ
ഏ

మ
 ) 

(ఠ
ഏ

మ
 ) 

𝑡

0
𝜋

2
−

𝜋

2
𝑇଴ 𝑇଴ +

𝜋

2𝑇଴ −
𝜋

2
−𝑇଴ +

𝜋

2
−𝑇଴ −

𝜋

2
−𝑇଴

𝑥(𝑡)
Fourier Series

Soosan Beheshti, Ryerson University

𝑡0 𝜋−𝜋 𝑇଴ 𝑇଴ + 𝜋𝑇଴ − 𝜋−𝑇଴ + 𝜋−𝑇଴ − 𝜋 −𝑇଴
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Simple Example:

Trigonometric Fourier Series and Exponential Fourier Series
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