Math 412-500 (Fall 2001)

Properties of the Fourier Transform
Definition: FI[f / f(x)e “*dg.

Notation: f(w) := F[f](w).
Linearity: Flaf + bg] = aF[f] + bF|g], where a, b are constants.

Continuity of the FT: Iff (z)|dz < oo, then f is continuous in w.

Important formulas & facts:

Multiplication by z™: Flz" f] = i,
Derivatives: f[f(")] (zw)”f
Translations: F[f(z —a)] = 671waf(w)-
Complex conjugates: W = f[f](—w).
Gaussians: Fle "] = \/ge—wz/(m)
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Inversion formula: Ja)+ fa7) = —/ flw)e™Fdw.
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e Notation: F~![g](x) = —/ g(w)e™ dw.
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e Linearity: F[af + bg] = aF ~[f] + bF ~![g], where a,b are constants.
e Important formulas & facts:
1. Derivatives: F~'[f(")] = (—iz)" f
2. Multiplication by w™: F~w" f] = (—i)"f™.
3. Multiplication by e~™a: F~e=™ f|(z) = f(z — a).
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4. F~1 = _— —
Flol(z) = - Flal(=2)

5. Gaussians: F1[e~o%"] = _L_e—="/(12)
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Convolution product: H * K(u / H)K(u—v)dv.

Convolution Theorem:
o Flfxgl=fg and F'fg=fxg

o Flfxgl=2nfg and F[fg]=

Parseval’s Formula: /jo f(@)g(x)dx = i/ f(w)g(w)dw.



