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7.5 THE DIRAC DELTA FUNCTION
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(b) behavior of §, as a — 0
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y' —=3y=46(—-2), y0)=0

Yy +y=08(t—1), y0)=2

1.

2.

.y ' +y=06(t—2m), y0)=0,y(0)=1
4. y' + 16y = 6(t — 2m), y(0)=0,y'(0)=0

THEOREM 7.4.3 Transform of a Periodic Function

If f(1) is piecewise continuous on [0, =), of exponential order, and periodic with
period 7, then

| T
LU0} = - [(' Y (1) dt.

e

THEOREM 7.4.2 Convolution Theorem

If f(r) and g(r) are piecewise continuous on [0, =) and of exponential
order, then

Lif* gt = L0y Lig(n)} = F(5)G(s).

THEOREM 7.4.1 Derivatives of Transforms

IfF(s) = £{f(H}yandn=1,2,3,...,then

) od
Lif(0)} = (— 1) — F(s).
ds

THEOREM 7.3.2 Second Translation Theorem

IfF(s) = £{f(1) anda 0, then
LUt — a) U — a)y = e “F(s).

THEOREM 7.3.1 First Translation Theorem

If £{f(1)} = F(s) and a is any real number, then

£1e™ f(1)) F(s a).

THEOREM 7.2.2 Transform of a Derivative

Iff, f',....f" " are continuous on [0, *) and are of exponential order and if
£"(r) is piecewise continuous on [0, =), then

LU0} = s"F(s) — s"7'f(0) — " 2f"(0) — - - - — f7(0),
where F(s) = L{f(n}.
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