King Fahd University of Petroleum and Minerals

Department of Mathematical Sciences
Dr. A. Lyaghfouri
MATH 301/Term 062/Hw#17(12.3)/

4. Let f be the function defined by f(z) = 2* — 4x.
f is defined everywhere. Moreover we have for all x

f=a) = (<2 = 4(-2) = ~a® + 4o = ~f (z).

Hence f is an odd function.

O
6. Let f be the function defined by f(x) = e* —e™".
f is defined everywhere. Moreover we have for all x
fl—z)=e®—e (8 =@ _ ¥ = (&% — %) = —f(x).
Hence f is an odd function.
O

14. Let f be the function defined by f(z) =z for —7 < x <.
Clearly f is an odd function. Therefore the Fourier series of f on the interval [—7, 7]

is the sine series given by
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Taking into account (1) and (2), it follows that the Fourier series of f on the interval
[—7, ] is given by

n+1

sin(nzx).

16. Let f be the function defined by f(z) = z|z| for —1 <z < 1.
Clearly f is an odd function. Therefore the Fourier series of f on the interval [—1, 1]
is the sine series given by

Z b,, sin (n_7r$)
n=1
or .
Z b, sin(nmx (1)
=1
where

_ % /D ) sin( ) dz = 2 /0 2 sin(nma)d. (2)

Integration by parts twice, we get
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We deduce from (2) and (3) that
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Taking into account (1) and (4), it follows that the Fourier sine series of f on the
interval [—1, 1] is given by

+ = ) sin(nmz).

26. Let f be the function defined by

0, if 0<z<i
— ’ - 2
f@) {Lif%gxgl
We would like to find the half-range cosine and sine expansions of f on the interval
[0, 1].
i.  The half-range cosine expansion of f on the interval [0, 1] is the Fourier series of
the even extension f of f to the interval [—1, 1] defined by

1, if —-1<z<-—%
i : 1 1
fle)=4 0, if —5<z<j

1, if ;<z <1



So the half-range cosine expansion of f on the interval [0, 1] is given by
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For a,,, we have
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Taking into account (1), (2) and (3), it follows that the half-range cosine expansion of
f on the interval [0, 1] is given by

1« 2 1 =2 (—1)F!
5 nz:l s sin ( mr ) cos(nmz) = 5 + kz:; ;(QK—)) cos((2k + 1)mx).

ii. The half-range sine expansion of f on the interval [0, 1] is the Fourier series of the
odd extension f of f to the interval [—1, 1] defined by

—-1, if —-1<z<-—3
I : 1 1
fle)=4 0, if —5<w<j;

1, if <z <l



So the half-range sine expansion of f on the interval [0, 1] is given by

Z b,, sin (?x)
n=1
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n=1
where
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where we have used the formula cos(a) — cos(b) = —2sin <“T+b> sin (“T_b>

Taking into account (4) and (5), it follows that the half-range sine expansion of f on



the interval [0, 1] is given by
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38. Let f be the function defined by f(z) =2 —x for 0 <z < 2.
We would like to expand f in a Fourier series on the interval [0, 2].
The Fourier series expansion of f on the interval [0,2] is obtained from the Fourier

series of the function f* defined on the interval [—2, 2] by

oy f24+x)=—x, if —-2<2<0
f(x){f(z):2—x, if 0<ax<2.

The Fourier series of f* on the interval [—1, 1] is given by
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Integrating by parts, we obtain
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Using (3) and (4), we get
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Taking into account (1), (2), (3) and (6), it follows that the Fourier series of f* on the
interval [—1, 1] is given by
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1+ Z — sin(nmz).
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The Fourier series of f on the interval [0, 2] is given by
1+iisin(mm‘) if 0<z<1
= nm -

1+ Z — sin(nm(z —2)) =1+ Z %sin(nmc) if 1<xz<2.
n=1 =1

Hence the Fourier series of f on the interval [0, 2] is given by

= 2
1+ Z — sin(nmz).
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