Laplace Transforms & transforms of basic functions

Laplace Transforms:
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The operator islinear. That is:

L{f.(t)+ f,(t) = L{f. () + L{ £, (t)
Laf (£} = aL{f (1)

Assume the contribution from the infinite-limit is zero.
Some common transforms:
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Thus:
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Thus, from this result, can see that:

L{coswt} = {Re{e'wt }} = RelLie™ }}

And  L{snwt}=———

To invert, if we cannot do by inspection, use the inversion integral :
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Where ¢ is chosen to the right of all singularities of f(p)e”.

c.f. Jordan’s Lemma.
Thus, only get contributions to integral from singularities & their residues
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We can use Laplace transforms to solve differential equations:
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s aly © y(0)=1

Take LT of whole thing, remembering that it is linear:
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Or:
py(p)- y(0)+y(p)= p-1+2 making use of initial conditions
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y(p)= (p+2)(p+1) p+1 p+2
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Which can be inverted by inspection:

y(t)=2e" - e?
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