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Even and Odd Function

If f{x) = f{-x), is called even function.

IT f{-x) = -fi(x), is called odd function.
Fourier series of Even and Odd Function

If fix) is even when { x°, x*, x®... cosx, sin"x,| f(x)|.

If fix) is odd when { x, x%, x°......., sinx.
(i) If fix) is even then
b,=0
(ii) Iffix)is odd then
ap = a, =0.
Example 1

Find Fourier series of the function
fix) = x, for (-I11<x=< I1).
Solution

Since f(-x) = -x = -f{x), .. the function is odd.

ap = a, =0.
, 0 . .
b,=— [ fix)sinnxdx= b,=— [ xsinnxdx ==
11 11 Il
I I
I
_ i [ —xcusnx_—sinn_r]
I n n? 0
_ 2 —Ilcosnll
I1 L " ]
=—£ cosnll
L
-2
n
Then the series becomes:
=&
fix)= % b,sinnx
=l
> SN nx
fix)=-2 % -D" (—— )
n=l n
f(x)= 2 ( sinx - S|r|22_r + 51n33x o )

Example 2
Find Fourier series of the function

1
flx)=

i 0=x<I1.

24f I1=x=< 211.
Solution
1 a1 1 I 1 201
A= —— de = — dx + — d
TS £ fix) dx 2u£ fpodx + o5 £ f(x) dx

X sin nx dx

= .|
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LT ax o+ LT 2a
211 0 ll_I
211
zu <l ﬁ no dx
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1 21
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n=— | f : dx =—
4= o _|' (%) cos nx dx 0

=, ]

f{x) cos nx dx +ﬁ J' f{x) cos nx dx
i1

It 1

1 1
=—J' cos nx dx +— _[ 2 cos nx dx .
| Il
i I
1 sinnx SInAx 211
= +=2
T lo n
m
1
o _|' X cos nx dx,
0
i sin nx —Ccosnx_q2n
= _[x — > ]]{I =
I1 b no
a, =10

3 an
b, =L | sinnx dx + L _[ 2 sin nx dx
Il I1

0 n
=% —CI}SHI]S_Fﬁ Z—CDSHI ﬁl]-[‘i
n i
1 cosnl'l—l]=(—l]”—l
I n nll
N Gt
! nll =~
a,=3/2,a,=0.b _22 b,=0b _ -2
0 s Hp 1] I_I‘. 1 3 3]_[,.
2 sin 3x sin 5x
X 32- —[ sy + - + Foians .
f(x) s - < ]

Half-Range Series

If we want find Fourier series on interval (0< x<I1), does not on all
interval (-11< x< 1), then we can find the Fourier series by :-

1- Fourier Cosine series or f{x) an even function as:-
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f(x)= ay + a,cosx + a,c0s2x +..........T a, cos nx.
2- Fourier Sine series or f{x) an odd function as:-
flx)= by sinx + by sin2x+................+ b, sinnx

Such that

Find cosine Half-range series for the function defined as
fix)=x, for0<x<11.

Solution
Use the rule to find a, and a,

1 U 11 1 U
ap=— | fix)dx=—| xdx =— x) dx
0 n{ (x) n£ ni f(x)
I'T
a4]=ﬁx2]nn = E
2 1 21
an=—J f(x) cos nxdx = —_[ X cos nx dx,
IT5 IT
2 sin nx —COSNnx
= —[x - 7 ]]:}1
n n
~ 2(cosnll-1)
In”

0 ifneven.

if n odd
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cos3x N Ccos5x
3 5

: f{x)=E i[m:-:;:-: +
- 2 11
Example 4

Find sine Half-range series for the function defined as
fix)=x, for0<x<II.

Solution
Use the rule to find b,
2 I 2
b.,=—j fix)sinnxdx= b,=— 2z
[Tl Il

|

X sin nx dx

o ey

1
J' xsinnx dx =
0

—_

Il
- 2 [ —xcosnx_—sinn_r]]
I1

H " ]

2 —Ilcosnll
11[' " ]

2
=—— gosnll
n

=2

Then the series becomes:

fix)= Z b, sin nx

=1

=23 (D"

n=l

Sinny
)

sin2x sin 3x _Sin 4x )
3 4 T

fix)= 2 ( sinx -




