MATH4564 - Laplace Transform- An Abstract No2- Konaté

For a second order ordinary differential equation, the work starts with the

formulas: £{y"(t)}(s) = s*Y (s) — sy(0) — ¢'(0); L{y'(t)}(s) = sY(s) — y(0)
Procedure

1— Take the Laplace Transform (L.T.) of the given equation

2— Construct Y(s) in the form of a rational function (a quotient of 2

polynomials):
Y(s) = %, where d°P > d°Q

3— Find y(¢) in taking the Inverse Laplace Transform (I.L.T.) of Y'(s) which

you express as a sum of partial fractions. This step depends on the form
of Q(s).
3.1— Q(s) has only single real roots. For example, assume @(s) has only

three single roots a;, a, and as then:

_ P(s) . :
Y(s) = 5= a)(s — a2)(5 — ) and determine the coefficients A;, A and
AQ + AB

Az such that: Y(s) = ¢ élal T5—a; T 5—as

3.2— Q(s) contains an irreducible quadratic factor of the form (s* + a?)
or ((s—a)+b?).

Assume Q(z) = (s — ay)(s* + a?) ((s —ag)? + 622) then its expression as
partial fractions will be:

A As+ B |, As(s —a9) + By
Q<8)_5_a1+52+a2 (5 —ag)? +by”

3.3— (Q(s) contains repeated factors.

Assume Q(z) = (s — a1)*(s* + a*)? ((s —ag)? + b22)3. Then it may be ex-
pressed as follows:
_ AH A12 A13 AlS + Bl AQS + BQ
O = 5= ool  GoaP () (st
Api(s — a;) + 3221 Aga(s —ag) + Bzg Ags(s — az) + Bzg.
(S - CLQ) + b2 ((S — a2)2 -+ b22) ((8 — CZ2)2 + b22)

A38 + Bg
(s> + a®)?

+ -




