1. Find the Fourier integral for the following functions:
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DEFINITION 14.3.1 Fourier Integral

The Fourier integral of a function f defined on the interval (—o, =) is
given by

flx) = lJ .[A(al cos ax + Bla) sin ax] da, 4

mJo
where Ala) = J f(x) cos axdx (5)
Bla) = J f(x) sin ax dx. (6)

CONVERGENCE OF A FOURIER INTEGRAL Sufficient conditions under which
a Fourner integral converges to f(x) are similar to, but slightly more restrictive than,
the conditions for a Fourier series.

THEOREM 14.3.1 Conditions for Convergence

Let f and [’ be piecewise continuous on every finite interval and let f be
absolutely integrable on (—2, ). Then the Fourier integral of fon the interval
converges to f(x) at a point of continuity. At a point of discontinuity the Fourier
integral will converge to the average

flx+) + f(x—)
" .

where f(x+ ) and f(x—) denote the limit of f at x from the right and from the left,
respectively.




a):

5. From formula (3) in the text,
o0
Ala) = /o e"* cosazdz.

Recall Z{coskt} = s/(s% + k?). If we set s = | and k = a we obtain

1
Ala) = 355

Now
B(a)-/oae"sinazdz.

Recall £{sinkt} = k/(s® + k2). If we set s = 1 and k = & we obtain
o

Ba)= e
Hence 1 + ol
cosaz + asinazx
f(z) = - ,/:O 1 +a dez.
@ @

b) Find the Fourier cosine of the functions:

i) f(z) =e"cosz, z >0, ii)g(z)=ze 2,

z, |z|<~«

i) h(a:)={ 0, |z|>7°
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The LaPlace Transform

The Laplace Transform of a function, f(t), is defined as;

The Inverse Laplace Transform is defined by

o +jw

L'[F(s)I=f(® 2% fF (s)e“ds

o - joo
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bii):
5. For the cosine integral,
Ala) = f:e"z"msafz dz.

But we know

d s (8% ~ k?)
Ptcoskt} = e T = TR0z

If we set s = 2 and k = a we obtain
4 —a?
Al =5

Hence
(4 — a®)cosax

;()—-jn TE dor.

For the sine integral,
oo
B(a) = j; re~ % sinaz dz.

From Problem 12, we know
- 1 {t sin kt} *ik—ﬁf

If we set s = 2 and k = a we obtain
4o

B(a) = m

Hence
Bf“* asmar
4-4--:.':E 5




4. Use Fourier integral to show that

/sinxksinzwz{ gsinz, 0<z<w

-A 0, Z>T
F cos Az
cos g
= —e F -
/——_51+Ad'\ 2e . 220
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- 3. a) -Using\the Fourier sine integral to show that

X sinzAd)\ = 0 £

o0
/l—cosw)\, -g, O<z<T
0
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f(x)=1 in(0,pi), 0 in(pi,infinity)extended as an odd function on R




