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1. || Pounier Seues of a square woave
Poiod = 2mMs
- Peak - to- peak value = Qv
Average value = Ov
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Experiment - 5

Code:

Z Editor - C:\Users\18BIS0043\Documents\MATLAB\ES.m

_'|' ES.m :‘-:m

1= cle

2= clear all

== close all

4 - syms cl c2 xm

<= Co = input ('Enter the coefficients [a,b,c]: '):
6 — f = input ('Enter the RHS function f(x): ')’
7= a = Co(l);

8 - b = Co(2):

9 — c = Co(3):

)= aux = a*m"2 + b*m + c;

il )= m = solve (aux):;

12 = D = b"2 - 4%a¥*c;

13

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

S osmox| +
13

14 - if (D>0)

15 $ Roots are real and different
16 - vl = exp(m(1l) *x);

il |= y2 = exp(m(2) *x)

18 - elseif (D==0)

19 $ Roots are real and equal

201 = vl = exp(m(1l) *x);

21 - y2 = exp(m(1l) *x);

2216 else

23 $ Roots are imaginary

24 — alpha = real(m(1)):

25| (= beta = imag(m(l)):

26 — vl = exp(alpha*x) *cos (beta*x);
20 = y2 = exp(alpha*x) *sin (beta*x):;

28 - end




29

30 - yc = cl*yl + c2*y2; 3CF
sill= fx = f/a;
D21 = W= yl*diff(y2,x) - y2*diff(vl,x):
33 = u = int (-y2*fx/W,x);
sril= v = int (y1*£fx/W,x):;
shij= vp = yi*u + y2*v; 3$PI
36 — Y_g = yc+yp:
== ch = input ('Enter "1" if initial conditions, else "2": ');
38
38
39 = if (ch==1)
40 - cn = input ('Enter the initial conditions [x0,y(x),Dy(x)]: '):
41 - dy g = diff(y_g):
42 - eql = (subs(y_g,x,cn(1l))-cn(2)):
43 - eq2 = (subs(dy_g,x,cn(l))-cn(3)):
44 - [cl c2] = solve(eql,eq2):
45 — y = simplify(subs(y_g)):
46 — disp('The Complete solution is: ');
47 = disp(y):
48 — ezplot(y, [cn(l),cn(1)+2])):;
49 - grid on;
50 - else
51 — y = simplify(y g):
2] = disp('The General solution is: ');
S3|= disp(vy):
54 - end
55
Answer - 2:

Command Window

New to MATLAB? See resources for Getting Started.

Enter the coefficients [a,b,c]: [1 0 1)

Enter the RHS function f(x): sec(x)*tan(x)

Enter "1" if initial conditions, else "2": 2

The General solution is:

(log(tan(x)”~2 + 1)*sin(x))/2 - sin(x) + cl*cos(x)

fx >>

- c2*sin(x) + xX*cos(x)




Answer - I:

Command Window

Enter the coefficients [a,b,c]: [1 0 -4]

Enter the RHS function f(x): exp(2*x):

Enter "1" if initial conditions, else "2": 1

Enter the initial conditions [x0,y(x),Dy(x)]: [0 O 1]
The Complete solution is:

(exp (-2*xX) * (3*exp (4*Xx) + 4*x*exp(4*x) - 3))/16

fx >>

File Edit View Insert Tools Desktop Window Help

DEde | R RKOVL LS |08 ad

(exp(-2 x) (3 exp(4 x) + 4 x exp(4 x) - 3))/16
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Experiment - 6

Code — Laplace transform with example:

IZ Editor - C:\Users\18BIS0043\Documents\MATLAB\E6.m

‘|' E6.m W|

= clear all

= cle

syms t

= f = input ('Enter the function of t: ');
= F laplace(f);

= disp(['L{f(t)} = ',char(F)]):

a\u-.waH|
|

Command Window

New to MATLAB? See resources for Getting Started.

Enter the function of t: sin(t)
L{f(t)} = 1/(s"2 + 1)
fx >>

Code — Inverse Laplace transform with example:

‘Z Editor - C:\Users\18BIS0043\Documents\MATLAB\E6_2.m

E6m | E62m x| + |

= clear al

= clc

syms s

= f = input ('Enter the function of s: '):;
= F = ilaplace(f):

= disp(['L"-1{F(s)} = ',char(F)]):

oo W N
|

Command Window

New to MATLAB? See resources for Getting Started.

Enter the function of s: 6/(8"3+2%3"2-3-2)
L*=1{F(s)} = 2%exp(-2*t) - 3*exp(-t) + exp(t)

fx >>




Answer — 1:

@ Editor - C:\Users\18BIS0043\Documents\MATLAB\E6.m

[ Esm | + |

= clear all

= clc

= syms t

= f = input ('Enter the function of t: ');
= F laplace (f);

= disp(['L{f(t)} = ',char(F)]):

O\(n-h(»NH'

Command Window

New to MATLAB? See resources for Getting Started.

Enter the function of t: (t"2)*(heaviside(t)-heaviside(t-2)) + (t-1)*(heaviside(t-2)-heaviside(t-3)) + 7*heaviside(t-3)
L{f(t)} = (T*exp(-3*s))/s - (4*exp(-2*s))/s - (4*exp(-2*s))/s"2 - (2*exp(-2%8))/s"3 + 2/3"3 - (exp(-3*s)*(2*3 - exp(s) - s*exp(s) + 1))/s"2

fe o>

Solution written in notebook also...

Answer — 2:

@ Editor - C:\Users\18BIS0043\Documents\MATLAB\E6_2.m
E6m x| E62m x| + |

= clear all

= clc

syms s

= F = input ('Enter the function of s: '):;
= £ ilaplace(F):

- disp(['L"-1{F(=s)} = ',char(f)]):

O U W N
|

Command Window

New to MATLAB? See resources for Getting Started.

Enter the function of s: exp(-s)
L*~1{F(s)} = dirac(t - 1)
x>




Answer — 3:

‘Z Editor - C:\Users\18BIS0043\Documents\MATLAB\E6_3.m
[ E6m x| E62m x| E63m x| + |

1= clear all
2= clc
3 - syms s t y(t) Y
4= dy(t) = diff(y(c),1):
D= d2y(t) = diff(y(tc),2):
6 — F = input ('Enter the coefficients in the form [a,b,c]: '):
7= A =F(1);
g - B =F(2);
= C = F(3):
10
= non = input('Enter the Non-homogenous part f£(x): ');
2= eql = A*d2y(t) + B*dy(t) + C*y(t) - non;
13 - LT = laplace(eql,t,s);
1= Initial = input('Enter the initial condition in the form [y(0),Dy(0)]: ');
151= y0 = Initial(l):;
16 - dy0 = Initial(2):;
18 - LT = subs (LT, {'laplace(y(t),t,s)','v(0)','D(y) (0)"'},{Y,v0,dy0}):
19 - final eq = collect(LT,Y):
20 — Y = simplify(solve(final eq,Y)):
20 = yt = simplify(ilaplace(Y,s,t)):
22 = disp('The solution of the differential equation y(t) = ');
23] = disp(yt):
24 - ezplot (yt, [v0,v0+2]);

29 = grid on;




1/0O:

Command Window

New to MATLAB? See resources for Getting Started.

Enter the coefficients in the form [a,b,c]: [1 2 5]

Enter the Non-homogenous part f(x): exp(-t)*sin(t)

Enter the initial condition in the form ([y(0),Dy(0)]: [0 1]
The solution of the differential equation y(t) =
(exp(-t)*(sin(2*t) + sin(t)))/3

fx >>

Graph:
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