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Agenda

• Fourier Transform Representation of Sequences

• Properties of Fourier Transform

• Fourier Transform Theorems
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D-T FT

𝑋 𝑒𝑗𝜔 = ෍

𝑛=−∞

∞

𝑥[𝑛]𝑒−𝑗𝜔𝑛

𝑥 𝑛 =
1

2𝜋
න

2𝜋

𝑋(𝑒𝑗𝜔)𝑒𝑗𝜔𝑛𝑑𝜔

Ankara University Electrical and Electronics Eng. Dept. EEE328

𝑋 𝑒𝑗𝜔 = 𝑋𝑅 𝑒𝑗𝜔 + 𝑗𝑋𝐼(𝑒
𝑗𝜔)

𝑋 𝑒𝑗𝜔 = |𝑋 𝑒𝑗𝜔 |𝑒𝑗∢𝑋(𝑒
𝑗𝜔)



D-T FT

ℎ 𝑛 =
1

2𝜋
න

2𝜋

𝐻(𝑒𝑗𝜔)𝑒𝑗𝜔𝑛𝑑𝜔

Ankara University Electrical and Electronics Eng. Dept. EEE328

Impulse Response by Inverse D-T FT

Convergence
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Symmetry Property of D-T FT
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𝑥 𝑛 = 𝑥𝑒 𝑛 + 𝑥𝑜[𝑛]

𝑥𝑒 𝑛 =
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𝑋 𝑒𝑗𝜔 = 𝑋𝑒 𝑒𝑗𝜔 + 𝑋𝑜 𝑒𝑗𝜔
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Fourier Transform Theorems

Ankara University Electrical and Electronics Eng. Dept. EEE328

𝑋 𝑒𝑗𝜔 = ℱ{𝑥 𝑛 }

𝑥 𝑛 = ℱ−1{𝑋 𝑒𝑗𝜔 }
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• Parseval’s Theorem
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