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Chapter 1

Solution of equation and curve
fitting

Scilab code Exa 1.1 finding the roots of quadratic equations

clear

clc

x=poly ([0], 'x7);

p=2*(x"3)+x"2-13*x+6

disp(”the roots of above equation are 7)
roots (p)

Scilab code Exa 1.2 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x7);

p=3*(x"3) -4*%(x"2)+x+88

disp(”the roots of above equation are 7)
roots (p)
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Scilab code Exa 1.3 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x7);

p=x"3-7*(x"2) +36

disp(”the roots of above equation are 7)
roots (p)

Scilab code Exa 1.6 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x7);

p=x"4-2%(x"3) -21%x(x"2) +22*xx+40

disp("the roots of above equation are 7)
roots (p)

Scilab code Exa 1.7 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x");
p=2*(x"4) -15%(x"3) +35%x(x~2) -30*x+8
disp(”the roots of above equation are 7)
roots (p)
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Scilab code Exa 1.11 forming an equation with known roots

clear

clc

x=poly ([0], 'x7);

x1=poly ([0], 'x17);

x2=poly ([0], 'x27);

x3=poly ([0], 'x37);

p=x"3-3%(x"2) +1

disp(”the roots of above equation are 7)

roots (p)

disp(”let )

x1=0.6527036

x2=-0.5320889

x3=2.8793852

disp(”so the equation whose roots are cube of the
roots of above equation is (x—x17"3)x*(x—x2"3)*(x—
x3°3)=0 = ")

pl=(x-x1"3) *(x-x2"3) *(x-x373)

Scilab code Exa 1.12 forming an equation under restricted conditions

clear

clc

x=poly ([0], 'x7);
x1=poly ([0], 'x17);
x2=poly ([0], 'x27);
x3=poly ([0], 'x37);
x4=poly ([0], 'x47);
x5=poly ([0], 'x57);
x6=poly ([0], 'x6);
p=x"3-6%(x"2) +5*xx+8
disp(”the roots of above equation are )
roots (p)

disp(”let 7)
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x1=-0.7784571

x2=2.2891685

x3=4.4892886

disp(” now, since we want equation whose sum of
roots is 0O.sum of roots of above equation is 6,so
we will decrease”)

disp(”value of each root by 2 i.e. x4=x1-2 ")

x4=x1-2

disp (" xH=x2-2")

xb=x2-2

disp ("x6=x3-2")

x6=x3-2

disp(”hence ,the required equation is (x—x4)x*(x—x5)*(
x—x6)=0 —>")

pl=(x-x4)*(x-x5)*(x-x6)

Scilab code Exa 1.13 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x7);

p=6*(x"5) -41*%(x"4)+97*(x"3) -97*(x"2) +41*x-6
disp(”the roots of above equation are 7)
roots (p)

Scilab code Exa 1.14 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x7);

p=6*(x"6) -25*%(x"5) +31*(x"4) -31*%(x"2) +25*%x-6
disp(”"the roots of above equation are 7)
roots (p)
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Scilab code Exa 1.15 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x7);

p=x"3-3*%(x"2)+12*x+16

disp("the roots of above equation are 7)
roots (p)

Scilab code Exa 1.16 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x7);

p=28*(x"3) -9*(x"2) +1

disp(”the roots of above equation are 7)
roots (p)

Scilab code Exa 1.17 finding the roots of equation containing one variable

clear

clc

x=poly ([0], 'x7);

p=x"3+x"2-16%x+20

disp(”the roots of above equation are 7)
roots (p)
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Scilab code Exa 1.18 Finding the roots of equation containing one vari-
able

clear

clc

x=poly ([0], 'x7);

p=x"3-3%(x"2)+3

disp("the roots of above equation are 7)
roots (p)

Scilab code Exa 1.19 Finding the roots of equation containing one vari-

able

clear

clc

x=poly ([0], 'x7);

p=x"4-12%(x"3) +41%(x"2) -18*%x-72
disp(”the roots of above equation are 7)
roots (p)

Scilab code Exa 1.20 Finding the roots of equation containing one vari-
able

clear

clc

x=poly ([0], 'x7);

p=x"4-2%(x"3) -5*%(x"2) +10*x-3

disp(”the roots of above equation are )
roots (p)
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Scilab code Exa 1.21 Finding the roots of equation containing one vari-
able

clear

clc

x=poly ([0], 'x7);

P=x"4-8%(x"2) -24%x+7

disp("the roots of above equation are 7)
roots (p)

Scilab code Exa 1.22 Finding the roots of equation containing one vari-

able

clear

clc

x=poly ([0], 'x7);

p=x"4-6%(x"3) -3%(x"2) +22%x-6

disp(”the roots of above equation are 7)
roots (p)

Scilab code Exa 1.23 Finding the solution of equation by drawing graphs

clear

clc

xset (’window ' ,1)

xtitle ("My Graph”,”X axis”,”Y axis”)
x=linspace(1,3,30)

y1=3-x

y2=%e " (x-1)

plot(x,y1l,”70-")

plot(x,y2,”+")

legend ("3—x","%e " (x—1)")
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My Graph

Figure 1.1: Finding the solution of equation by drawing graphs

disp("from the graph,it is clear that the point of
intersection is nearly x=1.43 7)

Scilab code Exa 1.24 Finding the solution of equation by drawing graphs

clear

clc

xset ("window ' ,2)

xtitle ("My Graph”,”X axis”,”Y axis”)

x=linspace (1,3,30)

yl=x

y2=sin(x)+%pi/2

plot(x,yl,”70-")

plot(x,y2,”+")

legend ("x”,” sin (x)+%pi/27)

disp(”from the graph,it is clear that the point of
intersection is nearly x=2.3 7)
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Figure 1.2: Finding the solution of equation by drawing graphs

Scilab code Exa 1.25 Finding the solution of equation by drawing graphs

clear

clc

xset ("window ’ ,3)

xtitle ("My Graph” ,”X axis”,”Y axis”)

x=linspace (0,3,30)

yl=-sec(x)

y2=cosh (x)

plot(x,yl,”70=")

plot(x,y2,"+")

legend ("—sec(x)”,” cosh(x)”)

disp (" from the graph,it is clear that the point of
intersection is nearly x=2.3 7)
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Chapter 2

Determinants and Matrices

Scilab code Exa 2.1 Calculating Determinant

clc

syms a
syms h

syms g;
syms b

syms f

syms cC;

A=[a h g;h b f;g f c]
det (A)

Scilab code Exa 2.2 Calculating Determinant

clear

clc

a=[0 1 2 3;1 0 3 0;2 30 1;3 0 1 2]
disp(”determinant of a is 7)

det (a)
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Scilab code Exa 2.3 Calculating Determinant

clc

syms a;

syms b,

syms c;

A=[a a2 a“3-1;b b"2 b"3-1;¢c c~2 c¢c~3-1]
det (A)

Scilab code Exa 2.4 Calculating Determinant

clear

clc

a=[21 17 7 10;24 22 6 10;6 8 2 3;6 7 1 2]
disp(”determinant of a is 7)

det (a)

Scilab code Exa 5.8 Partial derivative of given function

clc

syms X y

u=x"y

a=diff (u,y)

b=diff (a,x)

c=diff (b,x)

d=diff (u,x)
e=diff(d,y)
f=diff (e, x)
disp(’clearly ,c=f")
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Scilab code Exa 2.16 product of two matrices

clear

clc

A=[0 1 2;1 2 3;2 3 4]
B=[1 -2;-1 0;2 -1]
disp ("AB= ")

AxB

disp ("BA= ")

BxA

Scilab code Exa 2.17 Product of two matrices

clear

clc

A=[1 3 0;-1 2 1;0 0 2]

B=[2 3 4;1 2 3;-1 1 2]

disp ("AB= ")

A*B

disp("BA= ")

BxA

disp(”clearly AB is not equal to BA”)

Scilab code Exa 2.18 Product and inverse of matrices

clear

clc

A=[3 2 2;1 3 1;5 3 4]
C=[3 4 2;1 6 1;5 6 4]
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disp ("AB=C —>B=inv (A)*C")
B=inv (A) *C

Scilab code Exa 2.19 Solving equation of matrices

clear

clc

A=[1 3 2;2 0 -1;1 2 3]
I=eye(3,3)

disp (A 3—4xA"2—3A+111=")
A~3-4%A¥A-3%A+11%1

Scilab code Exa 2.20 Nth power of a given matrix

clc

A=[11 -25;4 -9]

n=input (’Enter the value of n 7);
disp (’calculating A°n ’7);

A'n

Scilab code Exa 2.23 Inverse of matrix

clear

clc

A=[1 1 3;1 3 -3;-2 -4 -4]
disp(”inverse of A is 7)
inv (A)
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Scilab code Exa 2.24.1 Rank of a matrix

clear

clc

A=[1 2 3;1 4 2;2 6 5]
disp ("Rank of A is 7)
rank (A)

Scilab code Exa 2.24.2 Rank of a matrix

clear

clc

A=[0 1 -3 -1;1 0 1 1;3 1 0 2;1 1 -2 0]
disp ("Rank of A is 7)

rank (A)

Scilab code Exa 2.25 Inverse of matrix

clear

clc

A=[1 1 3;1 3 -3;-2 -4 -4]
disp("inverse of A is 7)
inv (A)

Scilab code Exa 2.26 eigen values vectors rank of matrix

clear

clc

A=[2 3 -1 -1;1 -1 -2 -4;3 1 3 -2;6 3 0 -7]
[R Pl=spec(A)
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disp("rank of A”)
rank (A)

Scilab code Exa 2.28 Inverse of a matrix

clear

clc

A=[1 1 1;4 3 -1;3 5 3]
disp(”inverse of A =")
inv (A)

Scilab code Exa 2.31 Solving equation using matrices

clear

clc

disp(”the equations can be re written as AX=B where
X=[x1;x2;x3;x4] and 7)

A=1 -1 1 1;1 1 -1 1;1 1 1 -1;1 1 1 1]

B=[2;-4;4;0]

disp(”determinant of A=")

det (A)

disp("inverse of A =")

inv (A)

disp ("X=")

inv (A) *B

Scilab code Exa 2.32 Solving equation using matrices

clear
clc
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disp(”the equations can be re written as AX=B where
X=[x;y;z] and 7)
A=[5 3 7;3 26 2;7 2 10]

B=[4;9;5]
disp(”determinant of A=")
det (A)

disp(” Since det(A)=0,hence,this system of equation
will have infinite solutions..hence,the system is
consistent”)

Scilab code Exa 2.34.1 predicting nature of equation using rank of matrix

clc

A=[1 2 3;3 4 4;7 10 12]

disp(’rank of A is’)

p=rank (A)

if p==3 then
disp(’equations have only a trivial solution:x=y=z

=0")

else
disp(’equations have infinite no. of solutions.’)
end

Scilab code Exa 2.34.2 predicting nature of equation using rank of matrix

clc
A=[4 2 1 3;6 3 4 7;2 1 0 1]
disp(’rank of A is’)
p=rank (A)
if p==4 then
disp(’equations have only a trivial solution:x=y=z
=0")

else
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disp(’equations have infinite no. of solutions.’)
end

Scilab code Exa 2.38 Inverse of a matrix

clear;

clc;

disp(”the given equations can be written as Y=AX
where 7)

A=[2 1 1;1 1 2;1 0 -2]

disp(”determinant of A is”)

det (A)

disp(”since ,its non—singular ,hence transformation is

regular )
disp(”inverse of A is 7)
inv (A)

Scilab code Exa 2.39 Transpose and product of matrices

clear

clc

A=[-2/3 1/3 2/3;2/3 2/3 1/3;1/3 -2/3 2/3]
disp(”A transpose is equal to 7)

A?

disp ("Ax(transpose of A)=")

AxA”

disp(”hence ,A is orthogonal 7)

Scilab code Exa 2.42 eigen values and vectors of given matrix
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clear

clc

A=[5 4;1 2]

disp(”let R represents the matrix of transformation
and P represents a diagonal matrix whose values
are the eigen values of A.then 7)

[R Pl=spec(A)

disp ("R is normalised.let U represents unnormalised
version of r 7)

U(C:,1)=R(:,1)*sqrt (17);

U(C:,2)=R(:,2)*sqrt(2)

disp("two eigen vectors are the two columns of U”)

Scilab code Exa 2.43 eigen values and vectors of given matrix

clear

clc

A=[1 1 3;1 5 1;3 1 1]

disp(”let R represents the matrix of transformation
and P represents a diagonal matrix whose values
are the eigen values of A.then 7)

[R P]=spec(A)

disp(”R is normalised.let U represents unnormalised
version of r 7)

U(C:,1)=R(:,1)*sqrt(2);

U(:,2)=R(:,2)*xsqrt (3);

U(:,3)=R(:,3)*sqrt (6)

disp(”three eigen vectors are the three columns of U

77)

Scilab code Exa 2.44 eigen values and vectors of given matrix
clear
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clc

A=[3 1 4;0 2 6;0 0 5]

disp(”let R represents the matrix of transformation
and P represents a diagonal matrix whose values
are the eigen values of A.then 7)

[R Pl=spec(A)

disp ("R 1is normalised.let U represents unnormalised
version of r 7)

U(C:,1)=R(:,1)*xsqrt (1) ;

U(C:,2)=R(:,2)*sqrt(2);

U(C:,3)=R(:,3)*sqrt (14)

disp(”three eigen vectors are the three columns of U

77)

Scilab code Exa 2.45 eigen values and characteristic equation

clear

clc

x=poly ([0], 'x’)

A=[1 4;2 3]

I=eye(2,2)

disp(”eigen values of A are 7)
spec (A)

disp(”let 7)

a=-1;

b=5;

disp(”hence ,the characteristic equation is (x—a)(x—b
) ™)

p=(x-a)*(x-b)

disp ("A"2—4xA-5x1=")

A~2-4%xA-5%1I

disp("inverse of A= ")

inv (A)
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Scilab code Exa 2.46 cigen values and characteristic equation

clear

clc

x=poly ([0], 'x")

A=[1 1 3;1 3 -3;-2 -4 -4]

disp("eigen values of A are 7)

spec (A)

disp(”let )

a=4.2568381;

b=0.4032794;

c=-4.6601175;

disp(”hence ,the characteristic equation is (x—a)(x—b
) (x=¢) )

p=(x-a)*(x-b)*(x-c)

disp("inverse of A= ")

inv (A)

Scilab code Exa 2.47 eigen values and characteristic equation

clear

clc

x=poly ([0], 'x7)

A=[2 1 1;0 1 0;1 1 2]
I=eye (3,3)
disp(7eigen values of A are 7)
spec (A)

disp(”let )

a=1;

b=1;

c=3;
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disp (”hence ,the characteristic equation is (x—a)(x—b
) (x=¢) ™)

p=(x-a)*(x-b)*(x-c)

disp ("TA"8—5*xA"T+T7+A"6—3%xA"5+A"4—-5+xA"34+8xA"2-2xA4+] =7
)

A"8-5%A"7+7*A"6-3xA"5+A"4-5xA"3+8%xA"2-2xA+1I

Scilab code Exa 2.48 eigen values and vectors of given matrix

clear

clc

A=[-1 2 -2;1 2 1;-1 -1 0]

disp(”R is matrix of transformation and D is a
diagonal matrix 7)

[R D]l=spec(A)

Scilab code Exa 2.49 eigen values and vectors of given matrix

clear

clc

A=[1 1 3;1 5 1;3 1 1]

disp(”R is matrix of transformation and D is a
diagonal matrix 7)

[R D]=spec(A)

disp ("R is normalised ,let P denotes unnormalised
version of R.Then ”)

P(:,1)=R(:,1)*xsqrt(2);

P(:,2)=R(:,2)*xsqrt(3);

P(:,3)=R(:,3)*sqrt(6)

disp ("A4=")

A~4
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Scilab code Exa 2.50 eigen values and vectors of given matrix

clear

clc

disp (7 3%x " 245%y 2+43%2 2—2xyxz2+2%z%xxX—2%xX%xy ")

disp ("The matrix of the given quadratic form is 7)

A=[3 -1 1;-1 5 -1;1 -1 3]

disp(”let R represents the matrix of transformation
and P represents a diagonal matrix whose values
are the eigen values of A.then 7)

[R Pl=spec(A)

disp(”so,canonical form is 2%x 243%xy 246%xz"2")

Scilab code Exa 2.51 eigen values and vectors of given matrix

clear

clc

disp (7 2xx1%x242xx1%x3 —2%xx2%x3 7)

disp ("The matrix of the given quadratic form is 7)

A=[0 1 1;1 0 -1;1 -1 0]

disp(”let R represents the matrix of transformation
and P represents a diagonal matrix whose values
are the eigen values of A.then 7)

[R Pl=spec(A)

disp(”so,canonical form is —2xx"2+y " 24+2z727)

Scilab code Exa 2.52 Hermitian matrix

clear

37



O 3 O O i W N

w N

© 00 J O Ut

10
11

0 3 O U =~ W N

clc

A=[2+%1i 3 -1+43%%i;-5 %i 4-2%%i]

disp ("Ax=")

A)

disp ("AAx=")

AxA”

disp(”clearly ;AAx is hermitian matrix 7)

Scilab code Exa 2.53 tranpose and inverse of complex matrix

clear

clc

A=[(1/2) *(1+%i) (1/2) *(-1+%i); (1/2) *(1+%i) (1/2)*(1-
%hid]

disp ("Ax=")

A,

disp ("AAx=")

AxA°

disp (TAxA=")

A’ xA

disp("inverse of A is 7)

inv (A)

Scilab code Exa 2.54 Unitary matrix

clear

clc

A=[0 1+2%%i;-1+2*%i 0]
I=eye(2,2)

disp("I-A= ")

I-A

disp("inverse of (I4+A)= ")
inv (I+A)
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disp (" ((I-A) (inverse (I4A)) ) *((I-A) (inverse (I4+A)))=")

(((I-A)*(inv(I+A))) ) *((I-A)*(inv(I+A)))

disp(” ((I-A) (inverse (I4A))) ((I-A) (inverse (I4+A)) )*=")

((I-A)*(inv (I+A))) *(((I-A)*(inv(I+A)))’)
disp(”clearly ,the product is an identity matrix.

hence , it

is a unitary matrix”)
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Chapter 4

Differentiation and
Applications

Scilab code Exa 4.4.1 finding nth derivative

//ques4d .1

//clear

//cd SCI

Jjed (7.7

[/ed (7..7)

//exec symbolic.sce

clc

disp(’ we have to find yn for F=cosxcos2xcos3x ’);
syms x

F=cos(x)*cos (2*x)*cos (3*x) ;

n=input ("Enter the order of differentiation 7);
disp (’calculating yn ’);

yn=diff (F,x,n)

disp ( 'the expression for yn is ’);

disp (yn);
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Scilab code Exa 4.5 finding nth derivative

//quesd .1
//clear

//cd SCI

Jjed (7..7)

/fed (7.7)

//exec symbolic.sce

clc

disp(’ we have to find yn for F=cosxcos2xcos3x
syms X

F=x/((x-1) *(2*x+3));

n=input ("Enter the order of differentiation
disp(’calculating yn ’);

yn=diff (F,x,n)

disp ( 'the expression for ymn is ');

disp (yn);

7);

77)_
)

Scilab code Exa 4.6 finding nth derivative

//quesd .1
//clear

//cd SCI

Jfed (7..7)

Jjed (7..7)

//exec symbolic.sce

clc

disp(’ we have to find yn for F=cosxcos2xcos3x
syms x a

F=x/(x"2+a"2);

n=input ("Enter the order of differentiation
disp(’calculating yn ’);

yn=diff (F,x,n)

disp ( the expression for yn is ’);

disp (yn);

41
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Scilab code Exa 4.7 finding nth derivative

//ques4d .1
//clear

//cd SCI

Jjed (7.7

[led (7..7)

//exec symbolic.sce

clc

disp(’ we have to find yn for F=cosxcos2xcos3x ’);
syms X a

F=%e~(x)*(2*%x+3) ~3;

//n=input ("Enter the order of differentiation : 7);
disp(’calculating yn ’);

yn=diff (F,x,n)

disp(’the expression for yn is ’);

disp(yn);

Scilab code Exa 4.8 proving the given differential equation

//ques4d .1
//clear

//cd SCI

/fed (7.

[/ed (7..7)

//exec symbolic.sce

clc

disp(’ y=(sin"—1)x) —sign inverse x ’);

syms x

y=(asin(x)) ~2;

disp(’we have to prove (1-x"2)y(n+2)—(2n+1)xy(n+1)-n
“2yn )
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//n=input ("Enter the order of differentiation 7);

disp(’calculating yn for
for n=1:4

F=(1-x"2)*diff (y,x,n+2) -(2*n+1) *xxdiff (y,x,n+1) -(n

"2+a"2)*diff (y,x,n);
disp(n);

various

disp(’the expression for yn is

disp(F);
disp ("Which is equal to

end
disp (’Hence proved’);

0 );

values

7);

of n’);

Scilab code Exa 4.9 proving the given differential equation

//quesd .1
//clear
//cd SCI
[/ed (7..7)
[/ed (7..7)

//exec symbolic.sce
clc

disp(’ y=e (a(sin"—1)x)) —sign inverse x

syms x a
y=%e "~ (a*(asin(x)));

disp(’we have to prove (1-x"2)y(n+2)—(2n+1)xy(n+1)—(

n"2+a’2)yn ) ;

7);

//n=input (’Enter the order of differentiation 7);

disp(’calculating yn for
for n=1:4

//yn=diff (F ,x,n)

F=(1-x"2)*diff (y,x,n+2) -(2*n+1) *x*xdiff (y,x,n+1) -(n

"2+a”2)*xdiff(y,x,n);

various
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disp(n);

disp(’the expression for yn is ’);
disp(F);

disp ("Which is equal to 0 7);

end
disp (’Hence proved’);

Scilab code Exa 4.10 proving the given differential equation

clc

500y (1fm)ry (1w =2x )
disp(’ OR y " (2/m)—2xy (1/m)+1 )
disp('OR y=[x+(x"2— 1)}Hn and y=[x—(x"2-1)]"m ");

syms x m

disp('For y=[x+(x"2-1)]"m ");

y=(x+(x"2-1))"m

disp(’we have to prove (x"2—1)y(n+2)+(2n+1)xy(n+1)-+(
n"2—m"2)yn ) ;

//n=input ('Enter the order of differentiation 7);

disp(’calculating yn for various values of n’);

for n=1:4

//yn=diff (F x,n)

F=(x"2-1)*diff (y,x,n+2) +(2*n+1) *xxdiff (y,x,n+1) +(n
"2-m~2)*diff(y,x,n);

disp(n);

disp(’the expression for yn is ’);

disp(F);

disp ("Which is equal to 0 ’);

end
disp(’For y=[x—(x"2-1)]"m ");
y=(x-(x"2-1))"m
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disp(’we have to prove (x"2—1)y(n+2)+(2n+1)xy(n+1)+(
n"2-m"2)yn ') ;

//n=input (’Enter the order of differentiation 7);

disp(’calculating yn for various values of n’);

for n=1:4

//yn=diff (F x,n)

F=(x"2-1)*diff (y,x,n+2) +(2*n+1) *x*xdiff (y,x,n+1)+(n
"2-m~2)*diff(y,x,n);

disp(n);

disp(’the expression for yn is ’);

disp (F);

disp ("Which is equal to 0 7);

end
disp (’Hence proved’);

Scilab code Exa 4.11 verify roles theorem

clc

disp(’for roles theorem F9x) should be
differentiable in (a,b) and f(a)=f(b)’);

disp(’ Here f(x)=sin(x)/e"x’);

disp(’7);

syms X

y=sin(x)/%he"x;

yl=diff (y,x);

disp(y1l);

disp(’putting this to zero we get tan(x)=1 ie x=pi/4
’);

disp(’value pi/2 lies b/w 0 and pi. Hence roles
theorem is verified ’);
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Scilab code Exa 4.16 expansion using maclaurins series

//quesl6
disp(’Maclaurins series ’);

disp("f(x)=f(0)+xf1(0)+x"2/2!%f2(0)4+x"3/3!%£3(0)

syms x a
//function y=f(a)
y=tan(a);
//endfunction
n=input ("enter the number of expression in series
)
a=1;
t=eval(y);
a=0;
for i=2:n
yl=diff(y, 'a’,i-1);
t=t+x~(i-1)*eval(yl)/factorial(i-1);
end
disp (t)

Scilab code Exa 4.17 expanding function as fourier series of sine term

//quesl6
disp(’Maclaurins series ’);

disp("f(x)=f(0)+xfl1(0)+x"2/2!%£2(0)4+x"3/3!%£3(0)
syms x a

y=%he (sin(a));

n=input (’enter the number of expression in seris

7);
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a=0;
t=eval (y);
a=0;
for i=2:n
yl=diff(y,’a’,i-1);
t=t+x"(i-1)*eval(yl)/factorial(i-1);
end
disp(t)

Scilab code Exa 4.18 expansion using maclaurins series

//quesl18
disp(’Maclaurins series’);

disp("f(x)=f(0)+xfl1(0)+x"2/2!%£2(0)4+x"3/3!%£3(0)
+ .. ")
syms x a

y=log(1+(sin(a))~2);
n=input (’enter the number of differentiation
involved in maclaurins series : 7);
a=0;
t=eval(y);
a=0;
for i=2:n
yl=diff(y, 'a’,i-1);
t=t+x~(i-1)*eval(yl)/factorial(i-1);
end
disp (t)

Scilab code Exa 4.19 expansion using maclaurins series

//quesl9
disp(’Maclaurins series ’);
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y=%e" (a*xasin(b));
n=input (’enter the number of expression in seris
7);
b=0;
t=eval(y);

for i=2:n
yl=diff(y, 'b’,i-1);
t=t+x~(i-1)*eval(yl)/factorial (i-1);
end
disp (t)

Scilab code Exa 4.20 expansion using taylors series

//ques20
disp(’Advantage of scilab is that we can calculate

logl.1 directly without using Taylor series’);
disp(’ Use of taylor series are given in subsequent
examples ’) ;
y=log(1.1);
disp(’log (1.1)= ");
disp(log(1.1));

Scilab code Exa 4.21 taylor series

//ques21
disp(’Taylor series’);
disp(’'f(x+h)=f(x)+hfl(x)+h"2/2!%f2(x)+h"3/3!% {3 (x)
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disp(’To finf the taylor expansion of tan—1(x+h)’)
syms x h

y=atan(x);
n=input (’enter the number of expression in seris

7);
t=y;

for i=2:n
yl=diff(y, 'x’,i-1);
t=t+h~(i-1)*(yl)/factorial (i-1);
end
disp(t)

Scilab code Exa 4.22 evaluating limit

//ques22

disp(’Here we need to find find the limit of f(x) at
x=0")

syms X

y=(x*%e " x-log (1+x))/x"2;

//disp ("The limit at x=0 is : 7);

//1=limit (y,x,0) ;

//disp (1)

f=1;

while f==

yn=x*%e " x-log (1+x) ;

yd=x"2;

ynl=diff (yn, 'x’,1);
ydi=diff (yd, 'x’,1);
x=0;

a=eval (ynl);

b=eval (ydl) ;

if a==b then
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Scilab code Exa 4.32 tangent to curve

//ques 32

disp(’Equation of tangent’);
syms X a y;
f=(a~(2/3)-x"(2/3))"(3/2);
s=diff (f,x);

Yi=s*x(-x)+y;

X1=-y/s*x;

g=x-(Y1-s*x(X1-%x));

disp(’Equation is g=0 where g is’);
disp(g);

Scilab code Exa 4.34 finding equation of normal

//ques34

disp(’Equation of tangent’);
syms Xx a t y

xo=a*x(cos (t)+t*xsin(t));
yo=a*(sin(t)-t*xcos(t));
s=diff(xo,t)/diff (yo,t);
y=yo+s*(x-xo0) ;
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disp(’y=");
disp (y);

Scilab code Exa 4.35 finding angle of intersection of curve

//ques35h

disp(”"The two given curves
(0,0) and (4,4)7);

which intersects at
disp (" for (4.,4));
x=4;
syms X
yl=x"2/4;
y2=2xx"(1/2);
ml=diff (yl,x,1);
m2=diff (y2,x,1);
x=4;
ml=eval (ml) ;
m2=eval (m2) ;

are x =4y and y 2=4x

disp ("Angle between them is(radians) :—7);
t=atan ((ml-m2) /(1+ml*m2) ) ;

disp (t);

Scilab code Exa 4.37 prove given tangent statement

//ques37

syms a t

x=ax(cos (t)+log(tan(t/2)));

y=a*xsin(t);
s=diff(x,t,1)/diff(y,t,
disp(’length of tangent
1=y*(1+s)~(0.5);

disp (1) ;

1)
’);
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disp(’checking for

f=1
t=0;

k=eval (1l);

for i=1:
t=1;

10

if (eval (1) "=k)

£f=0;
end
end
if (f==1)

its

dependency on t7)

disp("verified and equal to a”);
disp(’subtangent ’);

n=y/s;

disp(m);

Scilab code Exa 4.39 finding angle of intersection of curve

//ques39

clc

disp(’Angle of intersection’);

disp(’point of

sint

is t=pi/4

7);

disp(’tanu=dQ/dr*r’);

syms Q ;

r1=2xsin(Q) ;

r2=sin(Q)+cos (Q);

u=atan(r1*diff (r2 ,Q ,1)) 5

Q=%pi/4;

u=eval (u);
disp(’The angle at point of

is
disp(u);

7);
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Scilab code Exa 4.41 finding pedal equation of parabola

//ques4l
clc

disp (’tanu=dQ/drx*r’);

syms Q a;
r=2%a/(1-cos(Q));

u=atan(r/diff(r2,Q,1));
u=eval (u);

p=r*sin(u);

syms r;

Q=acos (1-2*xa/r);

//cos (Q)=1-2%a/r;
p=eval(p);
disp(p);

Scilab code Exa 4.43 finding radius of curvature of cycloid

//ques43

syms a t

x=a*(t+sin(t));
y=ax(1l-cos(t));
s2=diff(y,t,2)/diff(x,t,2);
si=diff(y,t,1)/diff(x,t,1);

r=(1+s172) " (3/2) /s2;
disp(’'The radius of curvature is : 7);
disp(r);
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Scilab code Exa 4.46 radius of curvature of cardoid

//ques46

disp(’radius of curvature’);

syms a t

r=ax(1l-cos(t));

ri=diff(r,t,1);
1=(r"2+r1°2)°(3/2)/(r"2+2*xr1°"2-r*rl) ;
syms r;

t=acos(1-r/a);

l=eval(l);

disp (1) ;

disp ("Which is proportional to r"0.57);

Scilab code Exa 4.47 cordinates of centre of curvature

//qusdT7
disp(’The centre of curvature’);

syms X a y
y=2*x(a*x)~0.5;

yl=diff (y,x,1);

y2=diff(y,x,2);

xx=x-yl*(1+yl)~2/y2;

yy=y+(1+y1~2)/y2;

disp(’the coordinates x,y are resp :’);

disp(xx);
disp (yy);
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Scilab code Exa 4.48 proof statement cycloid

//ques48

disp(’centre of curvature of given cycloid 7);

syms a t
x=ax(t-sin(t));
y=ax(1l-cos(t));
yl=diff(y,t,1);
y2=diff(y,t,2);
xx=x-yl*(1+yl)~2/y2;
yy=y+(1+y1~2)/y2;

disp(’the coordinates x,y are resp :');
disp(xx);
disp (yy);

disp (’which another parametric equation of cycloid

)

Scilab code Exa 4.52 maxima and minima

//error

//quesb2

disp(’To find the maxima and minima of given
function put f1(x)=0");

syms X

//x=poly (0,"x");

f=3%xx"4-2%x"3-6%x"2+6*xx+1;

k=diff (f,x);

x=poly (0, 'x7);

k=eval (k) ;

Scilab code Exa 4.61 finding the asymptotes of curve
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//ques 61
clc

disp(’to find the assymptote of given curve ’);

syms X y

f=x"2%xy " 2-x"2xy-x*xy " 2+x+y+1;

//a=degrees (f x);
fl=coeffs(f,x,2);
disp(’assymptotes
where f1 is
disp(factor (£1));
f2=coeffs(f,y,2);
disp(’assymptotes
=0 and f2 is
disp(factor (£f2));

parallel to x—xis

27

parallel to y—axis

)

18

1s

given by f1=0

given by {2
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Chapter 5

Partial Differentiation And Its
Applications

Scilab code Exa 5.5 Partial derivative of given function

clc

syms X y z
v=(x"2+y~2+z"2) " (-1/2)
a=diff(v,x,2)
b=diff(v,y,2)
c=diff(v,z,2)

a+b+c

Scilab code Exa 5.14 Partial derivative of given function

clc

syms X y
u=asin((x+y)/(x~0.5+y~0.5))
a=diff (u,x)

b=diff (u,y)

c=diff(a,x)

o7
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d=diff (b,y)

e=diff (b, x)

X*a+y*b

(1/2)*tan(u)

(x72) xc+2xx*xy*e+(y~2) *d
(-sin(u)*cos (2*xu) )/ (4*x(cos (u)) ~3)

Scilab code Exa 5.25.1 Partial derivative of given function

clc

syms r 1
x=r*cos (1)
y=r*sin (1)
a=diff (x,r)
b=diff (x,1)
c=diff(y,r)
d=diff (y,1)
A=[a b;c d]
det (A)

Scilab code Exa 5.25.2 Partial derivative of given function

clc

syms r 1 z
x=r*cos (1)
y=r*sin (1)
m=z
a=diff(x,r)
b=diff (x,1)
c=diff(x,z)
d=diff (y,r)
e=diff(y,1)
f=diff (y,z)
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g=diff(m,r)

h=diff (m,1)

i=diff (m,z)

A=[a b c;d e f;g h 1i]
det (A)

Scilab code Exa 5.25.3 Partial derivative of given function

clc

syms r 1 m
x=r*cos(l)*sin (m)
y=r*sin(l)*sin (m)
z=r*cos (m)

a=diff (x,r)
b=diff (x,m)
c=diff(x,1)
d=diff (y,r)
e=diff (y,m)
f=diff(y,1)
g=diff(z,r)
h=diff (z,m)
i=diff(z,1)

A=[a b c;d e f;g h 1i]
det (A)

Scilab code Exa 5.26 Partial derivative of given function

clc

syms x1 x2 x3
y1=(x2%*x3) /x1
y2=(x3*x1)/x2
y3=(x1%x2)/x3
a=diff (y1,x1)
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b=diff (y1,x2)

c=diff (y1,x3)

d=diff (y2,x1)

e=diff (y2,x2)

f=diff (y2,x3)

g=diff (y3,x1)

h=diff (y3,x2)

i=diff (y3,x3)

A=[a b c;d e f;g h 1i]
det (A)

Scilab code Exa 5.30 Partial derivative of given function

clc
syms X y

u=x*(1-y~2)"0.5+y*x(1-x72)70.5

v=asin(x)+asin(y)
a=diff (u,x)
b=diff (u,y)
c=diff (v,x)
d=diff (v,y)

A=[a b; c d ]

det (A)
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Chapter 6

Integration and its Applications

Scilab code Exa 6.1.1 indefinite integral

//quesl

disp(’Indefinite integral’);
syms X

f=integ ((sin(x))"4,x);

disp (£f);

Scilab code Exa 6.1.2 indefinite integral

//quesl

disp(’Indefinite integral’);
syms X

f=integ ((cos(x))"7,x);
disp(£f);

Scilab code Exa 6.2.1 definite integral

61



CO N O U i W N = QU = W N =

0 J O T =~ W N

//quesl
disp(’definite integral ’);
syms X
f=integ((cos(x))"6,x,0,%pi/2);
disp(float (f));

Scilab code Exa 6.2.2 Definite Integration of a function

//no output

//quesl

clc

disp(’definite integral ’);
syms x a
g=x"7/(a"2-x"2) "1/2
f=integ(g,x,0,a);
disp(float (f));

Scilab code Exa 4.2.3 definite integral

//error no output

//ques4

clc

disp(’definite integral ’);
syms x a
g=x"3*%(2*xa*x-x"2) " (1/2);
f=integ(g,x,0,2%a);

disp (£f);

Scilab code Exa 6.2.3 definite integral
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//no output

//quesl

clc

disp(’definite integral ’);
syms X a n
g=1/(a"2+x"2) "n;
f=integ(g,x,0,%inf) ;

disp (f);

Scilab code Exa 6.4.1 definite integral

// ques4
clc

disp(’definite integral ’);
syms X
g=(sin(6*x)) "3*x(cos (3*x))"7;
f=integ(g,x,0,%pi/6);
disp(float(£f));

Scilab code Exa 4.4.2 definite integral

//ques4
clc

disp(’definite integral ’);
syms X
g=x"4x(1-x"2)"(3/2);
f=integ(g,x,0,1);
disp(float (f));

Scilab code Exa 6.5 definite integral
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//error no internal error
//quesbh

clc

disp(’definite integral ’);

Syms X m n

n=input ("Enter n :7);

m=input ("Enter m : ’);
g=(cos(x)) "m*cos (n*x) ;
f=integ(g,x,0,%pi/2);
disp(float (£f));
g2=(cos(x)) " (m-1)*cos((n-1)*x) ;
f2=m/(m+n)*integ(g2,x,0,%pi/2);
disp(float (£f2));

disp(’Equal ") ;

Scilab code Exa 6.6.1 reducing indefinite integral to simpler form

//ques6
clc

disp(’definite integral ’);
syms x a

n=input ("Enter n :7);
g=exp (a*xx)*(sin(x)) “n;

f=integ(g,x);
disp (f);

Scilab code Exa 6.7.1 Indefinite Integration of a function

clc
syms X
disp(integ(tan(x)~5,x))
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Scilab code Exa 6.8 Getting the manual input of a variable and integra-

tion

clc

n=input ('Enter the value of n 7);
p=integrate (' (tan(x)) " (n-1)’, ’x’,0,%pi/4)
g=integrate(’(tan(x)) (n+1)’,’x’,0,%pi/4)
disp ('n(p+q)=")

disp(n*(p+q))

Scilab code Exa 6.9.1 Definite Integration of a function

clear
clc
integrate(’sec(x)"4’,’x’,0,%pi/4)

Scilab code Exa 6.9.2 Definite Integration of a function

clear
clc
integrate(’1/sin(x) 37, x ,%pi/3,%pi/2)

Scilab code Exa 6.10 definite integral

//qu