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'Definition: A functlon f(x) is said to be even if

f(-x)=f(x).

e.g. x*,cosx are even function

Graphically, an even function is symmetrical
about y-axis.
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Important result

* 1) For even function, g(x), _[_LLg(x)dx =2 joLg(x)dx

+ (2) For odd function, h(x), j_LLh(x)dx -0
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% When function is even: o

When f(x) is an even function then f(x)sinxisan =
odd function. -

Thus an = —f f(x)dx = —f f(x)dx -
1 p1 by
a0=— J, f(x)dx -

an =% [ f(x) cosnx dx =;2['fgtf(X) cosnxdx |
1 om , -
bn =— f_ﬂf(x) sinnx dx =0 -

Therefore f(x)=— + Y. i N COSTHX -



Odd function
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decomposed into the sum of an even function, and
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an odd function. a

o
AAVAMANY
AMARAAY
AANAAANY

AN
AAAVAAANY

that is f(x)= “‘)*2” (%) (""zf ) _f(x)+fa(x)
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Where fi1(x) is even function and f2(x)is odd function. o
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(b) Find the Fourier Series for f (x) = x sin x,

AN . SR, =2
i-3 3-8 §5.7 -~ a -
Solution : Here f (x) is an even function.
. b,=0
Let = + 5 COS nx
== = -
- “ o
. ag -,—t-If(.t)dt =-,-‘;-T.rsinxdt
O o
2
= = [(x)(—cosx) — (1)(—sin £ )
*>
= =gr = 2
T
e % 2 %
a,, —;gf(.t)g‘(ﬁs nx dx = = £ x sin x cos rnx dx
. "y .
=:—tz0)\{snn(n«»l).t—sxn(n—l)x}d.t
=%§(1){_C051n *ll)_: _cos(n—l).t}_(l) sin(n +1)x sin (n
T | r - rn— 1 (nn + 1) (n:
_ 2l _J =1y 1y
T Lri s = }
=(—1)y-1J_ i _'(—l)""
( > { n+l-’n—l} ';;7——7]—' n = 1
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(b) Express f (x) = x cos x as a Fourier Series in (- =x, n).
Solution : Here f (x) is an odd function.
S ag=a, =0

<
>3

£TEELETECTETTESETS

Let f(x) = f:‘ b, sin nx

e g %Z[(.\')sinn\'dx =% (j’: X COs x sin nx dx
=% j x{sin(n+ 1)x+sin(n—-1)x} dx
o
- _cos(n+Dx cos(n—Dx) [ sin(rn+Dx sin(n-1)x)]"
K [(.r){ n+ 1 n—1 } “)1 (n+1)3 (n—1)2 }o:

924594 dge
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=L —(_I)HOI-(_l)c--l » l l

n[n{ n o+ n—1 }] =_(—lrl[n+l+n—-|]

2n (—1)y !
e |

(1(((<14((‘1((1<4)<(<<1<§1(1(‘€(1(( <<
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15555558

Forn =1
-5 =
b, = - J x sin x cos x dx
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e F(x) = x + x? is neither
even nor odd



-REMEMBER THIS
SECTION IS APPLICABLE
ONLY WHEN f(x) IS
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