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Given a function f(x) defined for x > 0, the Laplace transform of
fis ~
LLFY(s) = / &St (1) dt
0

Operational properties of the Laplace transform
linearity Z{af + bg}(s) = aZ{f}(s) + bZ{g}(s)
differentiation Z{f'}(s) = —f(0) + sZ{f}(s)
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The Laplace transform turns statements about derivatives into
statements about multiplication!

solving PDE with the Laplace transform

@ If the unknown function is u(x,y), apply the Laplace
transform to get U(x,s).

@ Get an ODE for U(x,s) in x with parameter s.

@ Solve for U(x,s).

Q Try to think of some u(x,y) with Z{u(x,y)} = U(x,s).
Ay, there's the rub!
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Fourier series (again)

If f is defined on (—o00, ), then for each (—p, p) we have the
Fourier series:
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f(t)dt—
T
=+ EZ [A <n7r> cos <MX> + B <n7r> sin (mxﬂ T
it p p p p P
p
x f(t)dtf
27 J_p p

+ % Z [A (ap) cos (apx) + B () sin (anx)] (an+1 — an)
n=1

The second term is a left-hand sum! As p — co. . .
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Definition

The Fourier integral of a function f(x) defined on (—o0, 00) is:

1

- /OOO (A(a) cos(ax) 4+ B(a)sin(ax)) da

where
Ala) = / (1) cos(at)dt
B(a) = /oo f(t)sin(at)dt

A(w) is even.

B(a) is odd.
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If f and f' are piecewise continuous on every interval [—p, p] and
[ |f(t)|dt converges, then the Fourier integral converges to

e f(x) if f is continuous at x.

o L (lime_,+ f(t) +lim,_ . f(t)) if f is not continuous at x.

MATH 241 Transform Methods Itextbook sections 15.2, 15.3



Theorem

If f is odd then its Fourier integral is

2

™

/oo (B(a) sin(ax)) da
0

where
B(a) = /Ooo f(t)sin(at)dt

If f is even then its Fourier integral is

2

™

/O ~ (Aa) cos(ax)) da

where
Ala) = /0 " £(t) cos(at)dt
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Definition
The complex Fourier integral for f is

1 > —iax

27T/—oo C(a)e™"da
where -

Cla) = / F(t)etdt

— 00

The Fourier integral coefficients are related by:

C(a) = Ala) + iB(a)
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partial cosine integrals for xe™*
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