CONCEPTUAL ToOLS By: Neil E. Cotter ROSETTA STONE METHOD

CONVOLUTION
Math properties

NoT'N: = f(t),9 = g(t), h = h(1),
F=F()=F{f0O}LGC=G(f) =FlgOhL H = H(f) = F{h@®)}

TooL: Convolution, as a binary mathematical operation, x, is:

associative:
(frg)xh=fx(g=h)
commutative:
frg=gxf
distributive:

f*(g+h)=f+g+ f+h Note: x is performed before +

unital with identity J(¢) (i.e., convolution has identity function, d(¢)):
() *6(r) = (1)

TooL:  Convolution of functions is isomorphic to multiplication of Fourier transforms and
vice versa:
Flg«hl=G-H
Fif-9)=F+G

F{fxgxhl=F-G-H
Fif=(@g-mW}=F-(G=H)

TooL:  Convolution of functions has the following behavior with respect to changes in sign
and complex conjugates (i.e., asterisk superscript):
Flg(} = G(f)
Flg(-n} = G(-f)
Flg" O} =G (=)
Flg' (=0} = G*(f)

REF: Ronald Bracewell, The Fourier Transform and its Applications, 2nd Ed.,
New York, NY: McGraw-Hill, 1978.


https://ctools.ece.utah.edu/RosettaStoneMethod/_RosettaStoneMethod.htm
https://ctools.ece.utah.edu/
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Not'n:	TexMaths12§display§f \equiv f(t), g \equiv g(t), h \equiv h(t),§svg§600§FALSE§                                            

TexMaths12§display§F \equiv F(f) \equiv \mathcal{F}\{f(t)\}, G \equiv G(f) \equiv \mathcal{F}\{g(t)\}, H \equiv H(f) \equiv \mathcal{F}\{h(t)\}§svg§600§FALSE§                                                                                          

Tool:	Convolution, as a binary mathematical operation, *, is:

associative:

TexMaths12§display§(f \ast g) \ast h = f \ast (g \ast h)§svg§600§FALSE§                                

commutative:

TexMaths12§display§f \ast g = g \ast f§svg§600§FALSE§                

distributive:

TexMaths12§display§f \ast (g + h) = f \ast g + f \ast h§svg§600§FALSE§                                	Note: * is performed before +

unital with identity δ(t) (i.e., convolution has identity function, δ(t)):

TexMaths12§display§f(t) \ast \delta(t) = f(t)§svg§600§FALSE§                              

Tool:	Convolution of functions is isomorphic to multiplication of Fourier transforms and vice versa:

TexMaths12§display§\mathcal{F}\{g \ast h\} = G \cdot H§svg§600§FALSE§                      

TexMaths12§display§\mathcal{F}\{f \cdot g\} = F \ast G§svg§600§FALSE§                      

TexMaths12§display§\mathcal{F}\{f \ast g \ast h\} = F \cdot G \cdot H§svg§600§FALSE§                              

TexMaths12§display§\mathcal{F}\{f \ast (g \cdot h)\} =  F \cdot (G \ast H)§svg§600§FALSE§                                      

Tool:	Convolution of functions has the following behavior with respect to changes in sign and complex conjugates (i.e., asterisk superscript):

TexMaths12§display§\mathcal{F}\{g(t)\} = G(f)§svg§600§FALSE§                          

TexMaths12§display§\mathcal{F}\{g(-t)\} = G(-f)§svg§600§FALSE§                              

TexMaths12§display§\mathcal{F}\{g^*(t)\} = G^*(-f)§svg§600§FALSE§                                

TexMaths12§display§\mathcal{F}\{g^*(-t)\} = G^*(f)§svg§600§FALSE§                                



Ref:			Ronald Bracewell, The Fourier Transform and its Applications, 2nd Ed., New York, NY: McGraw-Hill, 1978.



