The process of finding the Fourier series for a function given by numencal values is known as

harmonic analysis.
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1. Find the Fourier series expansion defined in (0, 7°) by means of the table of values given below. Find

the series up to the second harmonic.

t-Sec 0 /6 /3 72 2173 5T/6 T
A -amp 1.98 1.30 1.05 1.30 -0.88 -0.25 1.98
Solution:
N =6
! 2r LR O
21 2 = | 4
Jlx) “_2').. Z'|u,,c¢vu[-"";—rJo Z'Ih.nn{""l}—‘}
. aT"»Z'a,un(nt)oZ'h,.nn(nv)
~ wel nal
‘-‘;”-‘a,unt&u_-uu!.roh,nnr‘h:nnlr- » (1)
X y=f(x) | yeosx | ycos2x | ysinx | ysin2x
1.98 1.98 1.98 0 0
T
"R 1.3 0.65 0.65 1.126 1.126
1
‘g 1.0S 0.525 20.525 0.909 0,909
L
2 1.3 -1.3 1.3 0 0
2T
3 -().88 0.44 0.44 0.762 -0.762
51
7 (.25 0,125 0.125 0217 0.217
)) 4.5 1.12 2.67 3.014 0.328
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ag _2,(}._}’):2,(2\':"
N 6 )
i =2_();ycos \J_z.(I.IZJ=O37‘
\ N L 6
Ly cos 2 2.67
aa—Z'[LyLm ‘\=2‘( j=0.89
= N ) 6 )
X \
= =2.(Eysm X :=2.(3.Ol4 }:1.005
N ), 6
N =~
b»_2‘(2"\5m Zx)_z.( 0'3"8)=—0.l09
= N 6

Substituting all these values in (l) we get

f(x)=0.75+0.373cosx + 0.89cos2x + 1.005sin x — 0.109s1n 2x

2. Find the Fourier series as far as the second harmonic to represent the function given in the following

data.
X 0 1 2 3 B 5
y 9 I8 24 28 26 20
Solutien:
N=6
A=6=1=3
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X 2zx X 2xx
x yv=f(x) | ycos| — V COS ysin| — ysin
3 S 3
0 0 9 9 0 0
1 I8 9 9 15.7 15.6
2 24 12 24 20.9 0
3 28 28 28 0 0
4 26 -13 13 226 226
5 20 10 -10 174 -17.4
> 125 -25 -19 3.4 20.8
s 2
ag = ‘(:)lJ=2*('*5 )_41 66
N 6
nxX
x os | — .
N | i ( 3 ) L
ﬂl = 4L = Z = —-8.33
N 6
2
Xy LOS(-’;X) 19
a, =2% =2‘( ]——6.33
= N 6
xy“"(%) 3.4
by =2* :2*("' )_—1.13
N 6
’ 27X
Z.ysm( ] A
b1=2‘[ = 3 :2'(‘08]:0.009
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Substituting all these values n (l) ., we get

f(x)=20.83-8.33 cos(%) - 6.33co{2%) E l.lBsin(?) +0.009 sin(z%)

3. Find the Fourier Series up to second Harmonic level for the following data:

X 0 T3 2n/3 - 4n/3 S®/3 ®

fix)| 1.0 14 19 1.7 1.5 1.2 1.0
Solution:
N =6
2l =27 = I=x
/11):i_'ﬂ-oZ'a,,c(nl"”:'l¢ih,un‘v"7’\|
- n=l 3 A=l ' ‘
a—’LOZ'U"GOI(nX)Oih.Iln(HI)
— "R | “-l
:%ou,conxou_‘coulx‘h,nn,rob:nnlto = (1)
x y=f(x) | ycosx | ycos2x | ysinx | ysin2x
0 1.0 | | 0 0
n
3 14 0.7 .7 1.2124 1.2124
2z
" 1.9 095 .95 1.6454 -1.6454
T 1.7 -1.7 1.7 0 _ 0
‘T" 15 075 075 1299 1.299
ST” 12 0.6 06 2.0392 | -1.0392
b 3 8.7 -1.1 4.3 05196 A.1732

“smsamne meruree e -~
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_ref{Z¥Y)_ > 8.7]:’90
O \—NL/! -{\6‘ B
a; =2°* S‘:"""]-z°|'é"}:_o.37

£ ank D) {
81:2.{2)4.03-:&':2.: 0'3]:-0.1
3 N ) - &

fYye 5 \
by :2°;——"-‘:”“}:2°(0";% |=0.17
b_‘:2,(.“.‘.)'sin2x“|:2."'~0.l732 .]:-0.06
5 \ N /J 1 6

Substituting all these values in (l) we get

f(x)=145-037cosx —0.1cos2x +0.17smn x —0.06sm 2x
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