6.5: Impulse functions
Unit impulse function = Dirac delta function is a
generalized function with the properties
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sin(t) = % cos(t) = eit+267“
sinh(t) et_;_t cosh(t) et*'; :
[sinh(t)]" = [cosh(t)]" =

sinh(0) 60560 =0 cosh(0) 60‘2“30 =1

Define the * product on R? by
(x1,91) * (z2,y2) = (122 — Y1Y2, T1Y2 — Y122)

Note * is
1.) commutative:
(z1,y1) * (22,92) = (P12 — Y1Y2, T1Y2 — Y172) =
(2271 — Yay1, Tay1 — Y2z1) = (T2, Y2) * (z1, Y1)
) associative: (f*xg)*xh = fx*(g*h)
3.) distributive w.r.t +: fx(g1+92) = f*xg1+f*go
4.) (z1,y1) * (0,0) = (0,0)
Note (0,1) % (0,1) = (—1,0)

6.6: The Convolution Integral

Defn: The convolution of f and ¢ is the function
f * g defined by

(fxg)(t fo f(t—s)g ds—fo g(t — s)ds

Note * is

1.) commutative: fxg=gx* f
2.) associative: (f*xg)xh = fx*(g*h)
3.) distributive w.r.t +: fx(g1+9g2) = f*g1+f*go
4) fx0=0xf=0



