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δ(f + f0) +   δ(f - f0)1
2

1
2

1

Ш(f)

sinc( f )

sinc(2f )

1
2

1
2 δ(f + f0) -     δ(f - f0)j j

cos(2πt)

sin(2πt)

e-πt2

⨅(t)

(1/2)⨅(t/2)

δ(t)

Ш(t)

e-πf 
2

−j   +  1  δ( f ) = 1/j2πf
2πf      2

|sinc( f )|2|⨅(t)|2

e -j2πfδ(t - a)

a
j2πfsinc( f )/3 = jsin( f )(1/3)d⨅(t)/dt

u(t) = ∫ δ(t)dt
t

−∞

 |a|X(af )

e -j2πfX( f )

j2πfX( f )

 X( f )/j2πf

x(t - a)

dx(t)/dt

∫ x(t)dt
t

−∞

x(t/a)

sinc( f )⨅(t)

1

Ш(f)

e-πt2

δ(t)

Ш(t)

e-πf 
2

|X( f )|2|x(t)|2

cos(2πt)

sin(2πt)

δ(f + f0) +   δ(f - f0)1
2

1
2

1
2

1
2 δ(f + f0) -     δ(f - f0)j j

δ 1

III III

gauss gauss

rect sinc

< > > <

delay wind

d/dt j2πf

u 1/j2πf

rsq sincsq

cos δ,δ

sin jδ,-jδ

δ 1

III III

gauss gauss

rect sinc

< > > <

delay wind

d/dt j2πf

∫ 1/j2πf

magsq magsq

cos δ,δ

sin jδ,-jδ

Convolution Identities

ft

tt

x(t)

x(t)*y(t)

X( f )

=

=

=

=

=

=

aX( f ) + bY( f )

ℱ{x(t)}

ax(t) + by(t)

X( f )Y( f )x(t) * y(t)

X( f ) * Y( f )x(t)y(t)

X( −f )Y( f )x(−t) * y(t)

ℱ-1{X( f )}

x(t) * y(t) = ∫  x(τ)y(t−τ) dτ
−∞

∞
x(t) * y(t) = ∫  x(t−τ)y(τ) dτ

−∞

∞

x(t) * y(t)

x(t) * y(t)

x(t) * [y(t) + z(t)] x(t) * y(t) + x(t) * z(t)

 x(t) * δ(t - a) x(t - a)

x(t) * δ(t)
y(t) slides x(t) slides

x(t)

∫        
dx(t) * y(t) dt

dt∫      x(t) * dy(t) dt

−∞

t

−∞

t

dt

+ +

ℱ-1{ } ℱ{ }

*

x−*y

∙

∙ *

x*y  y*x

δ*x  x

δ(t-a)*x x(t-a)

X−∙Y

x*[y+z] x*y+x*z

x*y  ∫(x′*y)

x*y  ∫(x*y′ )
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