


PROPERTIES OF FOURIER TRANSFORMS
1. Linearity (Superposition) Property

2. Time-Scaling Property

3. Time-Shifting Property

4. Frequency-Shifting Property

5. Time Differentiation Property

6. Frequency Differentiation Property

7. Time Integration Property

8. Time-Frequency Duality Property

9. Convolution Property
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LINEARITY (SUPERPOSITION) PROPERTY
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TIME SCALING PROPERTY
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TIME SCALING PROPERTY
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TIME SHIFTING PROPERTY
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TIME SHIFTING PROPERTY
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FREQUENCY SHIFTING PROPERTY

Ruaa Shallal Abbas



FREQUENCY SHIFTING PROPERTY
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AN IMPORTANT FORMULA TO REMEMBER
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MODULATION COMES FROM FREQUENCY 
SHIFTING PROPERTY
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TRANSFORM DUALITY PROPERTY
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TRANSFORM DUALITY PROPERTY
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PARSEVAL’S THEOREM 
𝐸 ≡ න

−∞

∞

𝑓(𝑡)

2

𝑑𝑡 = න

−∞

∞

𝑓(𝑡)𝑓∗(𝑡) 𝑑𝑡

𝐸 ≡ න

−∞

∞

𝑓2(𝑡) 𝑑𝑡 = න

−∞

∞

𝑓(𝑡)𝑓∗(𝑡) 𝑑𝑡

If f(t) is real function
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EXAMPLE 1
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𝑒(𝑡) = ቊ
𝑒−𝑎𝑡, 𝑎 > 0, 𝑡 ≥ 0
0, 𝑡 < 0
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EXAMPLE 2
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𝑒(𝑡) = ቊ
𝑒𝑎𝑡, 𝑡 < 0
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EXAMPLE 3
𝒖(𝒕)

𝟐𝒋
(𝒆−(𝒂−𝒋𝒘𝟎)𝒕- 𝒆−(𝒂+𝒋𝒘𝟎)𝒕) 

𝟏

𝟐𝐣
[

𝟏

(𝒂−𝒋𝒘𝟎+𝒋𝝎)
−

𝟏

𝒂+𝒋𝒘𝟎+𝒋𝝎
]

𝑢 𝑡 𝑒−𝑎𝑡 sin(𝑤0𝑡)
𝑤0

𝐚𝟐+𝑤0
𝟐−𝒘𝟐+𝐣𝟐𝐚𝐰

=
𝑤0

(𝐚+𝒋𝒘)𝟐−𝑤0
𝟐

Ruaa Shallal Abbas

𝒙(𝒕) =𝒖 𝒕 𝒆−𝒂𝒕 𝒔𝒊𝒏(𝒘𝟎𝒕)

We can write it as:
𝒖(𝒕)

𝟐𝒋
(𝒆𝒋𝒘𝟎𝒕-𝒆−𝒋𝒘𝟎𝒕) 𝒆−𝒂𝒕

𝒖(𝒕)

𝟐𝒋
(𝒆−(𝒂−𝒋𝒘𝟎)𝒕- 𝒆−(𝒂+𝒋𝒘𝟎)𝒕)
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(𝒂−𝒋𝒘𝟎+𝒋𝝎)

And

u(t)𝒆−(𝒂+𝒋𝒘𝟎)𝒕 𝟏
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