f(x) of peuvod R defined on the interval
(x,2+20) is given by, sine and wsine tems.

I clasermate

1 L D

| \ Date . :

| ‘\/.\J Coce 1B C

} N T TT———=
e Expuiment -3 —
fa

| Fowiet Sexies:  FS of a paiodic functon (16/2/1)

4@ v %%+ Z (ancos ("™A) + by sin (")) *

Fousier coefficients -

a = N J“mﬁfi) dx
a4 R
= Lo ‘4’&) cos (")
bo = b o [T D) s ("™A)

~ MATLAB  Syntax:

. 8yms vaul :  Declaring vatiable 1

_disp (%) :  Print statement

int (expx vat,a,b) :  Evaluates integral of 'expd’

vith tespect to vau fom a’ 4o b

___ezplot (Func, [xmin, xmax]) :  Plots func’ ove

domairi  (xmin,xmax).

* _ No. of sepetitions of the loop =

. No.of haimonics . tequited

« _Fox o fowien seves, (a,cosxtbsinx) is e

fitst/ fundamental houmonic  and  (@.c088x+ b, Sin ax)

is _the seondary haumonic and o on...
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Experiment - 3: Fourier Series

(A Editor - C:\Users\18BIS0043\Documents\MATLAB\E3_1.m
L Bam x| 4]

b= clear all; clc
7= syms x
<= = input{‘L(x)s )2
4 - a = input('Lower limit "a": ');
Jl= b = input('Upper limit "b": '):;
6 — m = input('No. of Harmonics: '):;
= L = (b-a)/2;
8 — a0 = (1/L)*int(f,a,b):
9 - Fx = a0/2;
10 - [Jfor n=1:m
T = figure;
121 = an(n) = (1/L)*int(f*cos(n*pi*x/L),a,b):
= bn(n) = (1/L)*int (f*sin(n*pi*x/L),a,b)’
14 - Fx1l = Fx + an(n)*cos(n*pi*x/L) + bn(n)*sin(n*pi*x/L):
151 = Fx = vpa(Fx1,4):;
16 - ezplot (Fx, [a,b]):
17 - hold on
18 - ezplot (£, [a,b]):
19 - grid on;
20 — title(['Fourier series with ', num2str(n),' harmonics']):;
21 = legend ('Fourier series', 'Function plot'):;
221 = hold off
23] = -end
24 — disp(['Fourier series with ', num2str(n),' harmonic is: ']):
25 — disp (char (Fx)):
Command Window

£(x): x-x"2

Lower limit "a": -pi

Upper limit "b": pi

No. of Harmonics: 3

Fourier series with 3 harmonic is:

0.4444*cos(3.0*x) - 1.0%*sin(2.0*x) - 1.0*cos(2.0*x) + 0.6667*sin(3.0*x) + 4.0*cos(x) + 2.0*sin(x) - 3.29
fr 5
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Haumonic analysr's / (30/8/1a)

Whenevet — the fable  values aie given, foudier Seties

obtained using havmonic _analysis as shown

Qa
_fx): “%2 + a,0s8, + b,sinB, + a,0s36, + b,cosal, ...

0= _m‘/L

Fowtiet toefficients

atal

0o = @xVaL | fedx = &x Mean of f(x) in («, 24al)
__— 28

an= &x'/a Jum-f(x)cos("“%)dx
= & Mean of F(x)os("™A) in (%, 4+2L)

&FRC
b= ax/al L £(X)sin[PT) da

- axMean of FONsIN(PTA) 1 (x, #+aL)
/

Given m data points, betwoeen 81 ox &I

Qo = 2 EF(D Qn = 4 __:‘2?4'(7(;) cos nb;
o m
6= ™ , e 1,8, by = )4,5,/10(1;) sinnb;
/ i
[

Vpa — voiiable preasion arithmetic

Compute Hie faust 4 haumonics  of the founier Sewes

given by % 0 I & 3 4 5

- 34&\576&

— Scaeenshot 1-7/

-
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Experiment - 4: Harmonic Analysis

@ Editor - C:\Users\18BIS0043\Documents\MATLAB\T1.m

S mm o x [+

= cle

21 = clear all

S = syms t

= X = input ('Enter the equally spaced values of x: ');
Si|= vy = input ('Enter the values of y = £(x): ');

6 — m = input ('Enter the number of harmonics required: ')
= n = length(x):

8 - a=x(1);

9 — b = x(n);

10 - h=x(2)-x(1):

R = 1 = (b-a+h)/2;

12 - theta = pi*x/1;

13 = a0 = (2/n)*sum(y):

14 - Fx = a0/2;

1= x1 = linspace(a,b,100);

17 - [Hfor i=1:m

i = figure

19 - an = (2/n)*sum(y.*cos(i*theta)):

20 - bn = (2/n)*sum(y.*sin(i*theta)):

23 = Fx = Fx + an*cos(i*pi*t/l) + bn*sin(i*pi*t/l) ;

oo = Fx = vpa(Fx,4):

28| = Fxl = subs(Fx,t,x1):;

24 - plot (x1,Fx1);

251 = hold on

26 — plot(x,Vy):

S = title(['Fourier Series with ', num2str(i),' harmonic'])
281 = legend ('Fourier Series', 'Function plot'):;

29 - grid on;

30 - hold off;

shll= “end

D21 = disp(strcat('Fourier Series with',num2str (i), 'harmonics is:

Command Window

Enter the equally spaced values of x: [0:5]
Enter the values of vy = £(x): [4 8 15 7 6 2]
Enter the number of harmonics required: 4

',char (Fx))):
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