f*ng f(u)g(t—u)du fogz]o f(u)g(t+u)du

3. Convolution and correlation
Given f(u) and g(u) function,

“u> 1,0<u<1
f(u):{e u>0 and g(u):{ u

0, otherwise 0, otherwise

f(u)

g(u)

A

@) Find (1) g*f (2) fxg (10%)
() Find (1) gof (2) fog (10%)




(8 g*f =] gu)f(t-u)du
t<0

T g(u)f(t—u)du =0

0<t<1

[ o ft-uydu =] e du =1-¢"

t>1

Tg(u)f(t—u)du =jole‘“‘“)du =e'(e-1)

0 , 1t<0
= h(t)=g*f =3 1-e' , 0<t<1
e'(e-1) , t>1

(b) fg= | f()g(t-u)du

t<0

T f(ug(t—u)du =0

0<t<1

]O f(u)g(t—u)du :I;e’“du =1-¢™

t>1

0

[ fgt-u)du =[ e“du =e(e-1)

—00

0 , 1t<0
= h(t)=f*xg=3 1-e*' , 0<t<1
e'(e-1) , t>1

0
0

\

(') -1 t



0

(c) gof =j f(u)g(t+u)du

—0

t<-1

T gu)f(t+u)du =0

-1<t<0

[of+u)du =[ ey =1-¢*

t>0

[gft-u)du =[e“du =e*@-e")

0 , t<-1
=c(t)=gof =< 1-e't | -1<t<0
e'l-e?) , t>0

(d) fog= ]9 f(u)g(t+u)du

t<0

T f(u)g(t+u)du =J‘_1t_te‘“du =e'(l-e™)

—00

0<t<1

[ fgt+uydu =[ e du =1-¢"

t>1

T f(ug(t+u)du =0

e'l-e?) , t<0
=c(t)=fog={ 1-e* |, 0<t<1
0 , t>1

c(7)
A

v

0
c(t)
A
o 1
c(?)

—t 0 1 >
c(7)
‘i\‘-n-.._.________.-__
[

0 —~t 1-¢
e(?)
—t ! 1—t¢
0
e(1)
-t  1-t]
0



