Common Laplace Transforms Differential Equations X. Du

e Allstems from L[ f (t)]=F(s) = T f (t)e 'dt

e Note: All of these formulas have conditions under which they converge!
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o L[eM]= ia L[e*f(t)]= F(s—a) Exponential s-shift
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e L[cosat]=— > 5 L[sinat] = 26() 5
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o Prove this easily using formulas cosd = sind =
+ Lleoshat] = - L[sinhat] = — f’wz
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o L[t"]= S?;l Proof by induction  L[t']= F(sr:ll)
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2s? s" n
o LIF®]=-F'(s) LI E®O]=(D"FO(s)
o L[f'()]=sF(s)- f(0) L[f"(t)]=s°F(s)—sf(0)— f'(0)
o Proof using integrate by parts
o LITMM)]=5s"F(s)-D s"*f*P(0) Proof by induction
k=1
o L[f(t—-a)H(t—a)]=F(s)e™ t-shift a>0
o [L[f(at)]= i FG) t-scaling Proof using u-substitution
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o« LIFO]=— = ! f (t)e dt
o f(t)isa periodic function with period T. Uses geometric series and convergence.
o L[o(t)]=1 This is among the defining factors of 5(t)
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o [ [f (t)g(t)]z %!I_rllo IF(G)G(S —o)do ¢ must lie in the region of convergence
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o L[(f*g)t)]=F(s)G(s) Convolution

.« L[(H f)(t)]:LU f (x)dx} “Lrs)
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