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Experiment: 1

Solution of linear equation for
under determined and over
determined cases

Scilab code Solution 1.1 Experiment 1

//Operating system: Windows 8

//SCILAB Ver: 5.5.2

//Expriment No. 1

//Objective: Solution of linear equation for wunder
determined and over determined cases

// For example to enter a linear equation is given
as

// x + 4y = 18

// 2x +3y =16

//Enter the no of row of matrix A: 2

//Enter the no of column of matrix A: 2

10
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//Enter the element no (1,1):1
//Enter the element no (1,2):
//Enter the element no (2,1):
//Enter the element no (2,2):



-

Enter the no of row of matrix A: 2
Enter the no of column of matrix A: 2
Enter the element no (1,1):

1

Enter the element no (1,2):

g

Enter the element no (2,1):

e

Enter the element no (Z2,2):

3

Enter the no of row of matrix B:

m ka
[

Enter the no of column of matrix
Enter the element no (1,1):

18

Enter the element no (2,1):

1l

outputl (pinv)

{5 ]

output2 (%)

{8 ]

Figure 1.1: Experiment 1
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//Enter
//Enter
//Enter
//Enter

clc
clear

i=1:m
for j=1:n

mprintf (" Enter the

A(i,j)=input ("7)
end
end

i=1:m
for j=1:n

for

mprintf (" Enter the

B(i,j)=input(””)

end
end
C = pinv (A)*B
disp(C,” outputl
Cl = A\B
disp(C1,” output2
//C2 = inv (A)x*B

(pinv)”)

(\)7™)

//disp (C2,” output3 (inv)”)

input (” Enter the no of
input (" Enter the no of

input (" Enter the no of
input (" Enter the no of

no of row of matrix B: 2

no of column of matrix B: 1
element no (1,1): 18
element no (2,1): 16

row of matrix A: 7)
column of matrix A: 7)

element no (%d,%d):”,i,j)

row of matrix B: 7)
column of matrix B: 7)

element no (%d,%d):”,1i,3)




Experiment: 2

Determination of Eigen Value
& Eigen Vectors

Scilab code Solution 2.2 Experiment 2

//Operating system: Windows 8

I
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//SCILAB Ver: 5.5.2
//Expriment No. 2

//Objective:

Vectors

//or example to enter a matrix is

[/A =1

6

// 45

//Enter
//Enter
//Enter
//Enter
//Enter
//Enter
clc
clear

m = input(”Enter the no of row of matrix A:

the
the
the
the
the
the

Determination of Eigen value & Eigen

no of row of matrix A:
no of column of matrix A:

element
element
element
element

no

1
6
4
5

2

given as

2

77)



nter the no of row of matrix A: 2
nter the no of column of matrix A:
nter the element no (1,1):
1
Enter the element no (1,2):
4
[Enter the element no (2,1):
4
Enter the element no (2,2):
o
Eigenvalues=
— 0.8506508 0.5257311
0.5257311 0.8506508
Eigenvectors
- 1.472136 0.
0. T.4T72136

Figure 2.1: Experiment 2
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n = input(”Enter the no of column of matrix A: 7)
for i=1:m
for j=1:n
mprintf (" Enter the element no (%d,%d):”,i,j)
A(i,j)=input(””)
end
end
[eVal eVect]=spec(A)
disp(eVal,” Eigenvalues :7)
disp(eVect,” Eigenvectors :7)
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Experiment: 3

Determination of roots of a

polynomial

Scilab code Solution 3.3 Experiment 3

//Operating system: Windows 8

//SCILAB Ver:
//Expriment No. 3

//Solver required:
//Objective:

/]y =

//
//Enter

//Enter
//Enter
//Enter
//Enter
//Enter
//Enter

clc

the
the
the
the
the
the
the

5.5.2

Stixbox: Version 2.3-—1
Determination of roots of a polynomial
// For example to find the roots of a polymomials

x5 + 4x°3 — 9x +5

Degree of polymomial: 5

coeff
coeff
coeff
coeff
coeff
coeff

of
of
of
of
of
of

x " 5: 1
x"4: 0
x"3: 4
x"2: 0
x"1: —9
x 0: 5

11



~cilab 5.5 2 Console

Enter the Degree of polyvmomial: S
Enter the coeff of x"5:

Enter the coeff of x™4:

Enter the coeff of x™3:

Enter the coeff of x™2:

Enter the coeff of x"1:

Enter the coeff of x"0:

Polymomial

3 5
5 - 9x 4+ 4 4+ =

Eoots of polvnomial

0612282 + 2.372449421
0612282 — 2.372449421
3352725

. 7788645 + 0.10%04641
. 7788645 — 0.105%049641

|
o T e I S i R o

Figure 3.1: Experiment 3
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clear
m = input (" Enter the Degree of polymomial: 7)
j=0
for i=m+1:-1:1
mprintf (" Enter the coeff of x " %d:”,i-1)
A(1,i)=input (")
j=j+1
Ax(1,3j)=A(1,1)

P = poly(A,”x”,”7coeff”)

R = roots (Ax)

disp(P,” Polymomial”)

disp(R,” Roots of polynomial”)

13
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Experiment: 4

Determination of polynomial
using method for least square
curve fitting

Scilab code Solution 4.4 Experiment 4

//Operating system: Windows 8

//SCILAB Ver: 5.5.2

//Expriment No. 4

//Solver required: Stixbox: Version 2.3—1

//Objective: Determination of polynomial using
method for least square curve fitting

//Try to fit the equation x°6 + 2x°5 + x"3 —x +3 in
to the Two degree polynomial

© 00

10

//Enter the Degree of polymomial: 6
//Enter the coeff of x"6: 1
//Enter the coeff of x"5: 2
//Enter the coeff of x"4: 0
//Enter the coeff of x"3: 1

14
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B Graphic window number 0
File Tools Edit 7
B|RQD Y @
Grap

aphic wincow number 0

7 117PM
%D BB o,

Figure 4.1: Experiment 4

//Enter the coeff of x"2: 0

//Enter the coeff of x"1: —1

//Enter the coeff of x"0: 3

//Enter the Degree of polymomial in which you want

to fit: 2

clear

clc

m = input (”Enter the Degree of polymomial: 7)

=0

for i=m+1:-1:1
mprintf (" Enter the coeff of x"%d:”,i-1)
A(1,i)=input (")

j=3+1
Ax(1,j)=A(1,1)
end
nx = input (” Enter the Degree of polymomial in which
you want to fit: 7)

P = poly(A,”x”,7coeff”)
x =1:.1:2.5
yl = polyval (Ax,x)

15



Enter

Enter
1
Enter
2
Enter
0
Enter
1
Enter
0
Enter
-1
Enter
3
Enter

the

the

the

the

the

the

the

Degree of polymomial: &
coeff of =x"6:

coeff of =x™5:

coeff of =x74:

coeff of =™3:

coeff of =x"2:

coeff of =x"1:

coeff of =x"~0:

Degree of polymomial in which you want to fit: 2

Polvnomical Enter

3 3 a

I - X+ X+ 2x +x

Polynomical after L5Q fitting

2

479.43919 - T739.57735x + 287.681331x

Figure 4.2: Experiment 4
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n = polyfit(x,yl,nx)

y2 = polyval(n,x)

P2 = poly(n(nx+1:-1:1),"x",7 coeff”)
plot(x,yl, =’ ,x,y2, 4+r ")

title(’Least square curve fitting ')
xlabel ('Input (X))

ylabel ('Output (Y)’)
set(gca(),”grid” ,[1 1])

disp(P,” Polynomical Enter”)

disp(P2,” Polynomical after LSQ fitting”)

17
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Experiment: 5

Determination of Polynomial
fit, Analyzing Residuals,
exponential fit & error bounds
from the given data

Scilab code Solution 5.5 Experiment 5

//Operating system: Windows 8

////SCILAB Ver: 5.5.2

//Experiment No. 5

//Solver required: Stixbox: Version 2.3-—1

//Objective: Determination of Polynomial fit ,
Analyzing Residuals , exponential fit & error
bounds form the given data

//census is the given input data of year and

population for the experiment no 5
//Output provides three figure .....

18



Figure 5.1: Experiment 5

Figure 5.2: Experiment 5
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//figure (1) for Polynomial fit and Analyzing

Residuals

//figure (2) for exponential fit and Analyzing

Residuals
//and figure (3) for error bounds

clc
clear all
census=[1901 238396327;

1911 252093390;
1921 251321213;
1931 278977238
1941 318660580;
1951 361088090;
1961 439234771 ;
1971 548159652
1981 683329097;
1991 846421039;
2001 1028737436;
2011 1210854977]
year = census (:,1);

pop = census(:,2)./1000000;

//Normalisation of data
syear = (year-mean(year))./stdev(year);

//Fit the data in 1 deg polynomial
Al = polyfit(syear,pop,1);
P=polyval (Al,syear);

figure (1)

subplot(2,2,1)

plot (year,pop, '— ' ,year,P, '+7)
title(’Polyfit of data’)

xlabel (’'Year’)

ylabel ('population (in millions) )
set (gca(),”grid” ,[1 1])

20
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55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
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82

//Analyzing Residuals

resl = pop-P;

subplot (2,2,2)

plot (year,resl, 'rx’)
title(’res of data’)
xlabel(’Year’)

ylabel ('res(in millions) ")
set(gca(),”grid” ,[1 1])
subplot (2,2,4)

//Fit the data in 4 deg polynomial
A2 = polyfit(syear,pop,4);
Pl=polyval (A2, syear);

subplot (2,2,3)

plot (year,pop, —’,year,P1,’'+47)
title(’Polyfit of data’)

xlabel ('Year’)

ylabel (’population (in millions)’)
set(gca(),”grid” ,[1 1])

//Analyzing Residuals

res2 = pop-P1;

subplot(2,2,4)

plot (year ,res2, 'rx’)

title(’res of data’)

xlabel (’Year’)

ylabel ('res (in millions) ")
set(gca(),”grid”,[1 1]1) //for grid on

//Exponential Fit 1 degree polynomial
figure (2)

subplot(2,2,1)

logl = polyfit(syear,loglO(pop) ,1);
logrl = 10. polyval(logl,syear);
plot2d1 (7" oll” ,year,[logrl popl)
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87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

title (’Plot of Exp Fit’)
ylabel (' Population (in millions) )
xlabel ('Year’)
set(gca(),”grid” ,[1 1])

//Analyzing the residuals
logrl = polyval(logl,syear);
resl = loglO(pop)-logrl;
subplot (2,2,2)

plot (year,resl, 'rx’)

title(’Plot of Residuals’)
ylabel (’Residuals(in millions)”)
xlabel ('Year ')

set(gca(),”grid” ,[1 1])

//Exponential Fit 4 degree polynomial
logl = polyfit(syear,loglO(pop) ,4);
logrl = 10. polyval(logl,syear);
subplot (2,2,3)

title(’Plot of Exp Fit’)
plot2d1 (" oll” ,year,[logrl popl)
ylabel (’Population (in millions) ")
xlabel (’Year ')

set (gca(),”grid” ,[1 1])

//Analyzing the residuals

logrl = polyval(logl,syear);
resl = loglO(pop)-logrl;

subplot (2,2,4)

plot (year,resl, 'rx’)

title(’Plot of Residuals’)
ylabel (' Residuals(in millions) )
xlabel (’Year’)

set (gca(),”grid” ,[1 1])

// %Error Bound

22
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122 figure (3)

123 [p2,s2] = polyfit(syear,pop,2);

124 [pop2,del2] = polyval(p2,syear,s2);

125 plot (year,pop, '+’ ,year ,pop2, —’,year ,pop2+2*del2, "x*:
' ,year ,pop2-2%*del2,’r: ")

126 ylabel (’Population(in millions) )

127 xlabel (’Year ')

128 set(gca(),”grid”,[1 11)

23
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Experiment: 6

Solution of differential equation
using 4th order Runga-Kutta
method

Scilab code Solution 6.6 Experiment 6

//Operating system: Windows 8

////SCILAB Ver: 5.5.2

//Expriment No. 6

//Objective: Solution of differntial equation using
4th order R-K method

// To find the solution of differntial eq dy/dx or
vl

// Define the equation yl in function ”dequation” (x
—v)/(x+y)

clc

clear

function yl1 = dequation(x,y)
yl = (x-y)/(x+y)

24
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Figure 6.1: Experiment 6

endfunction

x(1)=0;

y(1)=1;

h=0.1;

a=0;

b=5;

n = round((b-a)/h)

for i=1:n

xn = x(1i)

yn= y(i)

k1 = h*dequation(xn,yn)

k2 = h*dequation(xn +h/2,yn +k1/2)
k3 = h*dequation(xn +h/2, yn +k2/2 )
k4 = hxdequation(xn + h, yn +k3)

y(i+1) = yn + (1/6)*(k1 + 2*xk2 + 2*xk3 + k4)
x(i+1)=xn+h;
end

25
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plot(x,y, '—7)

title ('R—K method )
xlabel (’input (X))
ylabel (’Output (Y) )
set (gca(),”grid” ,[1 1])
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Experiment: 7

Solution of differential equation
using revised Euler method

Scilab code Solution 7.7 Experiment 7

//Operating system: Windows 8

////SCILAB Ver: 5.5.2

//Expriment No. 7

//Objective: Solution of differntial equation using
revised FEuler method

// To find the solution of differntial eq dy/dx or
y1
// Define the equation yl in function ”dequation” (x

—y) /(x+y)
clc

clear
function y1 = dequation(x,y)
yl = (x-y)/(x+y)

endfunction

x(1)=0;
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Figure 7.1: Experiment 7

round ((b-a) /h)

or i=1:n
y(i+1)=y(i)+h*dequation(x(i),y(i));
x(i+1)=x(1i)+h;

end

plot(x,y, —")
title(’Euler method’)
xlabel (Pinput (X))
ylabel (’Output (Y) )
set(gca(),”grid” ,[1 1])

28



O T W N~

10
11
12
13
14
15
16
17

Experiment: 8

Solution of difference equation

Scilab code Solution 8.8 Experiment 8

//Operating system: Windows 8

////SCILAB Ver: 5.5.2

//Experiment No. 8

//Objective: Solution of difference equation

//In this programme differnece equation has been
solved by using filter command

// x in the input vector, a and b discribed the
filter and y is the filtered data

//

clear all

x=[1 2 3 4 5];

a = 1;

[(1/4 1/4 1/4 1/4 1/41];

t =1:1length(x);

y = filter(b,a,x);

plot(t,x, — ,t,y, — ")

title(’Solution of difference equation’)

xlabel ('input (X))

o
I
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@ Graphic window number 0
File Tools Edit 7
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Solution of differance squation

£ 1:10PM
&0 @B g,

Figure 8.1: Experiment 8

18 ylabel ('Output (Y) )
19 set(gca(),”grid”,[1 1])

30
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Experiment: 9

Determination of time response
of an R-L-C circuit

Scilab code Solution 9.9 Experiment 9

//Operating system: Windows 8

////SCILAB Ver: 5.5.2

//Experiment No. 9

//Objective: Determination of time response of an R
L-C circuit

clc

clear all

path = get_absolute_file_path(’ Experiment9.sce’)

chdir (path)

xcos ("Experiment9.xcos ’)

This code can be downloaded from the website wwww.scilab.in
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Figure 9.1: Experiment 9
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