Laplace transforms in Mathematica

Write the ODE as an equation, and the initial conditions as a set of substitution rules:
myOoDE = y' ' [t] + 2y’ [t] + 15y[t] =t Exp[-t]
15yt + 2y (M) +y'(H) =e 't
IC={y[0]1-0, y' [0]~1}
¥ -0,y (0 -1}
Take Laplace transforms of both sides of the equation, and substitute the initial conditionsinto the equation.

|t ODE = Lapl aceTransform[nyCDE, t, s] /. IC
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Thisequationwill beeasiertoread if wewrite Y(s) for
L{y®)}(s) , whichwe cando using asubstitutionrule:
egnForY = |t ODE /. LaplaceTransform[y[t], t, s] - Y[s]
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Thisisan algebraic equation for Y(s) which we can solve
YSoln[s_] =Y[s] /. Sol ve[egnForY, Y[s]I[[1]]
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We' ve now computed the Laplace transform of the solution. Take its inverse Laplace transform to get the
solution:

ySol n[t _] = InverseLapl aceTransform[YSol n[s], s, t]
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Check the solution
ODECheck = myODE /. y »ySoln
13@“sin(\/ﬁt 4
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Z(E e (182 COS(\/ 14 t) + 14) - @ e (14t +13+4 14 sin(\/ 14 t))] =e't

Ful | Si npl i fy [ODECheck]

True
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| CCheck = {ySoln[0] == y[0], ySoln’ [0] ==y’ [0]} /. IC

{True, True}



