8.2 The Inverse Laplace Transform

@ Recall the definition of the Laplace transform:
F(s) = 2(f) = / et F(t)tdt.
0
@ Since .Z is an injective (1-1) operator, we can also an inverse

Laplace transform
f=<2"1(F).

(Linear Property) Let c1, ¢, , ¢, be constants. Then

LY aFi+aF+---+cFp)
=aZ Y R)+al Y R)+ - +aZ (F).




@ How to write Partial Fractions for improper rational
functions, i.e.,

P(s) .

——= with deg(P) < .

oy with deg(P) < deg(Q)
(1) If Q(s)=(a1s+ b1)(azs+ b2)---(ans+ bp) with deg (Q) = n,
then there exist constants Ay, As,---, A, such that

P(S) A1 A2 An

Q) (as+b1)  (mstb) T Gastbr)

Note that Q(s) does not have repeated factors and no factor is
constant multiple of another.

(2) Suppose that Q(s) = (ais+ b1)(azs+ b2)---(ans+ by) but
some of the factors are repeated r times. For example, if a;s+ by is
repeated r times, then we can use

M P A
(a1s+b1) (a15+b1)2 (a1s+b1)""




(3) Suppose that Q contains irreducible quadratic factors, none of
which is repeated. Then there exist constants A;, A,---, A, and
Bi, B>,---, B, such that

P(S) Ais+ B Ars+ B> Aps+ B,

ceeb .
Q(s) (a1s?+bis+c1) (as?+brs+ ) (ans?+ bps+cp)

(4) Suppose that @ contains some repeated irreducible quadratic
factors. For example, if (a,,s2+b,,s+c,,) is repeated r times, then
we can use
Ais+ B Azs+ By A,s+ B,
2 T 2 r
(ans®+ bps+cp) (an52 4 bps + ¢,) (ans?+ bps+cn)




