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Chapter 1

Vectors and spatial vectors

Scilab code Exa 1.1 Vectors

/] PG—2

clc;

close;

clear;

//(b)

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

B=[4;2;4];

C=-linsolve(A,B);// linsolve is used for solution of
linear equation

disp(’(b) ")}

disp(’'(x—y,x+y,z—-1)=(4,2,3)");

disp(C, [x;y;z]=");

Scilab code Exa 1.2 Vectors Operations

// PG-3
// Scilab Version— 6.0.1
// Operating System— Window 7
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clc;

close;

clear;

//(a)

u=[2,4,-5];

v=[1,-6,9];

A=u+v;

B=7x*u;

C=-v;

D=3*%xu-5%v;

disp(’(a)’);

disp(u, 'u=");

disp(v, 'v=");

disp (A, "u+v=");

disp(’value u+4v is incorrect in book correct value
is utv=(3,-2,4)");

disp (B, Tu=");

disp(C, '=v=");

disp(D, "3u—5v=");

/] (b)

disp(’(b) )}

disp(’zero vector 0=(0,0,...,0) u=(al,a2,... ,an)’);

disp('u+0=u’);

//(¢)

u=[2;3;-47;

v=[3;-1;-2];

A=2xu-3%*v;

disp(’(c)’);

disp(u, 'u=");

disp (v, 'v=");

disp (A, '2u—3v=");

// value u+v is incorrect in book correct value is
u+v=(3,—-2,4) (in part 1.2.a)

Scilab code Exa 1.3 Vectors Operations

10
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//PG—4

clc;

close;

clear;

//(a)
u=[1,-2,3];
v=[4,5,-1];
w=[2,7,4];
A=uxv’;
B=ux*xw’;
C=v*w’,;
disp(’(a)’)
disp(u, 'u=");
disp(v, 'v=");
disp(w, 'w=");
disp(A, 'u.v’);
disp(B, 'u.w’);
disp(’u and w are orthogonal’);
disp(C, 'v.w’);
// (b)
u=[2;3;-4]1;
v=[3;-1;-2];
A=u’*v;

disp (’ )
disp(’(b) ")
disp(u, 'u=");
disp (v, 'v=");
disp(A,’'u.v’);

Scilab code Exa 1.4 Vectors Operations

/ /PG—5
clc;

close;
clear;

11
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//(a)

u=[1,-2,-4,5,3];

A=uxu’;

B=sqrt (A);

disp(’(a)’);

disp(u, 'u=");

disp(A,’ |[|ul||"2=");

disp (B, ||u||=sqrt (55)=");

//(b)

v=[1,-3,4,2];

w=[1/2,-1/6,5/6,1/6];

A=sqrt (vxv’);

B=sqrt (wxw’) ;

// In this code we obtain
root values

C=v/A;

disp (v, 'v=");

disp(w, 'w=");

disp(A,’'v.v=");

disp (B, 'w.w=");

disp(C, ’v/[|v]]|=");

values in decimal of squer

Scilab code Exa 1.5 Vectors Operations

/ /PG—6
clc;
close;
clear;
//(a)
u=[1,-2,3];
v=[2,4,5];
A=ux*xu’;
B=sqrt (A);
C=vx*xv’;
D=sqrt (C);

12
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E=(u*v’)/(B%*D);
F=(uxv’)*v/(C);
disp(’(a)’);
disp(u, 'u=");
disp(A,’ |[|u||"2="
disp(B, ' ||ul||=sqr
disp(v, ’'v=");
disp(C, ||v]|"2="
disp (D, ||v||=sqr
disp(E, 'cos(thita
disp(F, 'prpj(u,v)

// In this code we obtain values in decimal of squer

root values

) ;
t(14)=");
)
t(45)=");
)=");

7);

Scilab code Exa 1.6 Vectors Operations

/ /PG—8

clc;

close;

clear;

/] (a)

// 2x—by+T7z=4
P=[1,1,1];
Q=[5,4,2];
v=Q-P;
u=[2,-5,71;
A=ux*xv’;
disp(’(a)’);
disp(A, ’'u.v u is
//(b)
p=[1,3,-4,2];
u=[4,-2,5,6];
k=ux*xp’;

orthogonal to v’);

J/A=["x1","x27,'x37, x4 | xu’;

disp(’(b)");

13
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disp(k, 'k=");

disp(k, "4x1—2x245x3+6x4=") ;

//(¢)

P=[1,2,3,-4];

u=[5,6,-7,8];

Q=P+u;

/] x1=5t+4+1,x2=6t+2,x3=—Tt+3,x4=8t —4
//L(t)=[x1,x2,x3,x4] where t=1
disp(’(c)’);

disp(Q, 'Q=");

Scilab code Exa 1.7 Vector Tangent

//PG—9

// Scilab Version— 6.0.1

// Operating System— Window 7
clc;

close;

clear;

t=poly ([0], 't ")

F=["sin (t)”,” cos(t)”,”t"1;
V=["cos(t)”,”—sin(t)”,”171;

// sin "2(t)+cos " 2(t)=1;

A=1+1;
//T=V/A;
disp (F, "F(
disp (V, "V(
disp (A, |\
disp('V(t)
sqri (2)]7);

t)=
t):
V(t)H 2="
/|] (t )|\—[cost/sqrt(2),—sint/sqrt(2),1/

Scilab code Exa 1.8 Operation on Vectors

14
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// PG—=9

clc;

close;

clear;

// u=3i+45j—2k

/] v=4i—-8j+T7k
u=[3,5,-21;
v=[4,-8,7];
A=u+v;
disp(’(a)’);
disp (A, "u+v=");
disp(’7i—3j+5k’);
B=3*%xu-2*v;
disp(’(b)");

disp (B, "3u—2v=");
disp(’i+431j—20k ") ;
C=ux*v’,;
disp(’(c)’);
disp(C, 'u.v=");
D=sqrt (u*xu’);
disp(’(d) );

disp (D, ||ul|l=");

// Answer of 3u—2v is wrong in book correct answer

is 3u—2v=i+31j—20k

Scilab code Exa 1.9 Cross Product

/] PG—10

// Scilab Version— 6.0.1

// Operating System— Window 7
clc;

close();

clear;

/] (a) u=4i+3j+6k, v=2i+5]j—3k

15
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A=[4,3,6;2,5,-3];

u=[4,3,6];

v=[2,5,-3];

B=cross (u,v);

disp(’(a)’);

disp (A);

disp (B, "uXv=");

icomp=B(1,1);

jcomp=B(1,2);

kcomp=B(1,3);

disp (kcomp, 'component of k cap of uXv’, jcomp,’
component of j cap of uXv’,icomp, 'component of i
cap of uXv’);

u=[2,-1,5];

v=[3,7,6];

A=[2,-1,5;3,7,6];

B=cross (u,v);

disp(’(b) ")}

disp(A);

disp (B, '"uXv=");

Scilab code Exa 1.10 Operations on Complex Numbers

//PG—12

clc;

close;

clear;

z=2+3%1;

w=b-2%%1;

A=z+w;

B=zx*xw;

C=conj(z);

D=w/z;

E=sqrt(real(z) "2+imag(z) "2);
F=sqrt(real(w) "2+imag(w) "2) ;

16
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disp(z, 'z=");
disp(w, 'w=");
disp(A, "z4+w=");
disp (B, 'zw=");
disp(C, "zbar=");
disp(D, 'w/z=");
disp(E, " |z|=");
disp(F,  |w|=");

// In this code we obtain decimal values of

root values

square

Scilab code Exa 1.11 Operations on Complex Vectors

//PG—13

clc;

close;

clear;

u=[2+3*%i ,4-%1,3];
v=[3-2%%i,5%%i,4-6%%i];
A=u+v;
B=(5-2%7%1i)*u;
disp(u, 'u=");
disp (v, 'v=");
disp (A, "u+v=");
disp (B, ’(5—2i)u=")

Scilab code Exa 1.12 Operations on Complex Vectors

//PG—13

clc;

close;

clear;
u=[2+3*%i,4-%i,3+5%%i];

17
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v=[3-4%%i,5%%i,4-2*%%i];
A=u*v’;

B=ux*xu’;

C=sqrt (B);

D=conj (A)

disp(u, 'u=");
disp (v, 'v=");
disp (A, 'uv=");
disp(B, "uu=");
disp(C, ' |ul=");
disp(D, ' (u.v)bar=");

18
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Chapter 2

Algebra of Matrices

Scilab code Exa 2.1 Matrices

/] PG—28

clc;

close;

clear;

//(a)

A=[1,-4,5;0,3,-2];
B=(A(1,:));

C=A(2,:);

D=AC(:,1);

E=AC(:,2);

F=AC(:,3);

disp(’(a)’);

disp(A, ’'A=");

disp(C, "and ’,B, "Rows are —’);
disp(F,E,D, "Columns are —’);
//(b)

O=zeros (2,4);

disp(’(b)");

disp (0,2 cross 4 zero matrix is’);

//(c)
//X+y:3, x—y=1, 2z+t=7, z—t=5;

19
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A=[1,1,0,0;1,-1,0,0;0,0,2,1;0,0,1,-1];

B=[3;1;7;5];

C=-linsolve(A,B);// linsolve

linear equation

disp(’(c)’)
disp(C, " [x; y; 27;

t]

7);

18

used for

solution of

Scilab code Exa 2.2 Operations on Matrices

// PG—29

clc;

close;

clear;
A=[1,-2,3;0,4,5];
B=[4,6,8;1,-3,-7];
C=A+B;

D=3%A;

E=2*%xA-3%B,;
disp (A, ’A=");
disp(B, 'B=");
disp(C, "A+B=");
disp (D, '3A=");
disp(E, '2A-3B=");

Scilab code Exa 2.4 Multiplication of Matrices

// PG—=30
clc;

close;
clear;

/] (a)
A=[7,-4,5];
B=[3;2;-11;

20
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C=Ax%xB;

disp(A, 'A=");
disp(B, 'B=");
disp(C, "AxB=");
/] (b)
D=[6,-1,8,3];
E=[4;-9;-2;5];
F=DxE;

disp(D, 'D=");
disp(E, 'E=");
disp (F, 'DxE=");

Scilab code Exa 2.5 Multiplication of Matrices

// PG-31

// Scilab Version—
// Operating System-—
clc;

close;
clear;

/] (a)
disp(’(a)’)
A=[1,3;2,-1];
B=[2,0,-4;5,-2,6];
C=Ax%xB;
disp (A, ’A=");
disp(B, 'B=");
disp (C, "AxB=");

// (b)
disp(’(b) ")
A=[1,2;3,4];
B=[5,6;0,-2];
F=A%*B;

G=Bx*A;
disp (A, 'A=");

6.0.1
Window 7

21
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disp(B, 'B=");
disp(F, 'AB=");
disp (G, 'BA=");

disp (’AB!=BA means AB not equal to BA’);

Scilab code Exa 2.6 Operations

/] PG—32
// Scilab Version— 6.0.1

// Operating System— Window 7

clc;

close;

clear;
A=[1,2,3;-4,-4,-4;5,6,7];
B=[2,-5,1;0,3,-2;1,2,-4];
C=A+B;

D=2x%A;

E=A"’;

F=A%xB;

G=Bx*A;

disp (A, 'A=");

disp(B, 'B=");

disp(C, "A+B=");

disp(D, '2A=");

disp(E, 'A"T=");
disp (F, 'AB=");
disp (G, 'BA=");

on Matrices

Scilab code Exa 2.7 Trace of Matrices

/] PG-33
clc;
close;

22
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clear;

A=[1,-4,71; // diagonal of A
B=[2,3,-4]; // diagonal of B
C=sum(A); // trace of A=tr(A)
D=sum(B); // trace of B=tr(B)
E=C+D; // tr(A4+B)=tr (A)+tr (B)
F=2*xC; // tr(2A)=2tr(a)
G=5+0-35; //tr (AB)
H=27-24-33; //tr (BA)

disp(A, "diagonal of A=7);

disp (B, "diagonal of B=");
disp(C, "trace of A=tr(A)=");
disp (D, "trace of B=tr(B)=");
disp(E, "tr (A+B)=tr (A)+tr (B)=");
disp(F, "tr (2A)=2tr (a)=");
disp(G, "tr (AB)=");
disp(H, "tr (BA)=");

disp(’'tr (AB)=tr (BA) ") ;

Scilab code Exa 2.8 Identity Matrix

// PG—33

clc;

close;

clear;

I=eye(3,3);

A=5%x1"’;

disp(I, ’identity matrix=");
disp (A, '5I=");

Scilab code Exa 2.9 Operations on Matrices

// PG-34
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clc;

close;

clear;
A=[1,2;3,-4];
B=AxA;

C=B*A;

F=2*xA"2-3%xA+5*xeye (2,2) ;
G=A"2+3%xA-10*xeye (2,2);

disp (A, ’A’);

disp (B, ’A"2=");
disp(C, ’A"3=")
disp(F, 'F(A)’);
disp (G, 'g(A) ")

Scilab code Exa 2.10 Multiplication of Matrices

/ /PG-34

clc;

close;

clear;
A=[2,5;1,3];
B=[3,-5;-1,2];
C=A%*B;

D=Bx*A;
disp(A,’A");
disp (B, 'B’);
disp(C, 'AB’);
disp (D, 'BA’);
disp(’A and B are

inverses

7);

Scilab code Exa 2.11 Inverse of Matrix

//PG—35
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clc;
close;
clear;
A=[2,3;4,5];
B=[1,3;2,6];
F=det (A);
G=det (B) ;
disp (A, 'A=");
disp(B, 'B=");
if (F==0)
disp(’inverse
else

C=inv (A);

not possible 7);

disp(C, "inverse of A is’)

end
if (G==0)

disp(’inverse of B is

else
D=det (B) ;

disp(D, "inverse of B is’);

end

Scilab code Exa 2.12 Operations on Matrices

/] PG—37
clc;
close;
clear;

A=[2,-3,5;
B=[0,3,-4

c=[1,0,0;0,
)

disp (A, A=
disp (B, 'B=’
disp(C, 'C="’
if (A==4")

3,6,7;5,7,-8]1;
3,0,5;4,-5,0];
0,11;

>

3

) ;
)
) .

I

25

not possible ’);



12
13
14
15
16

17
18
19
20
21
22
23

24
25
26
27
28
29
30

31

© 00 N O U b W N

disp(’A"T=A Thus A is symmetric’);
elseif (A’==-4)
disp(’A"T=—A Thus A is skew symmetric’);
else
disp(’A is neither symmetric nor skew symmetric’
)
end
if (B==B’)
disp(’'B"T=B Thus B is symmetric’);
elseif (B’==-B)
disp(’'B"T=-B Thus B is skew symmetric’);
else
disp(’B is neither symmetric nor skew symmetric’
)
end
if (C==C’)
disp(’C"T=C Thus C is symmetric’);
elseif (C’==-C)
disp(’C"T=—C Thus C is skew symmetric’);
else
disp(’C is neither symmetric nor skew symmetric’
)

end

Scilab code Exa 2.13 Operations on Matrices

/] PG-37

clc;

close;

clear;
A=[1/9,8/9,-4/9;4/9,-4/9,-7/9;8/9,1/9,4/9];
B=AxA"’;

disp (A, ’A=");

disp (B, AAT=I=");

disp(’Thus A"T=A"—-1 A is orthogonal ');
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Scilab code Exa 2.14 Operations on Matrices

/] PG—38

clc;

close;

clear;

A=[6,-3;3,6];

B=AxA’;

C=(A’)*A;

disp (A, ’A=");

disp (B, "Ax( Transpose of A)=");
disp(C, ’(Transpose of A)xA’);
disp("A(A"T)=(A"T)A’);

Scilab code Exa 2.15 Operations on Complex Matrix

// PG—38

clc;

close;

clear;

A=[2+8*%1i,5-3*%1i ,4-7T*%1i;6x%1,1-4*x%i,3+2*x%i];
B=A"’;

disp (A, 'A=");

disp(B, ’A"H");

Scilab code Exa 2.16 Operations on Complex Matrix

// PG—39

clc;
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close;

clear;

A=[3,1-2%%1i ,4+7*%1;1+2*%i,-4,-2%%i;4-7*%1i,2*%1i,5];

B=(1/2)*[1,-%i,-1+%i;%1i,1,1+%i;1+%i,-1+%1i,0];

C=[2+3*%1i,1;%i,1+2%%1i];

D=B*B’;

E=CxC’;

F=C’*C;

disp (A, 'A=");

disp(B, 'B=");

disp(C, ’C=");

disp(’the diagonal elements of A are real and
symmetric elements of A are conjugate so A is
Hermitian ) ;

disp(D, ’(B"H)B=I=")

disp(’(B"H)B=I Thus B'H=B"—1 means B is unitary ’);

disp(E, 'CC"H=");

disp(F, C'H.C=");

disp(’CC"H=C"H.C complex matrix C is normal’);

Scilab code Exa 2.17 Diagonal Matrices

/] PG—41
clc;
close;

0,6,0;0,7,8,9];

disp (A, A=
disp(’A is upper triangular’);
disp(B, 'B=");
disp(’B is lower triangular ’);
disp(C, 'C=");

28



14 disp(’C is diagonal’);

15 disp(D, 'D=");

16 disp(’D is neither upper triangular nor lower
triangular ’) ;
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Chapter 3

Systems of Linear Equations

Scilab code Exa 3.1 Solution of Linear Equations

/] PG-58
// Scilab Version— 6.0.1

// Operating System— Window 7
clc;
close;
clear;
x=5;
y=2;
z=1;
A=x+2%y-3*z;
if A==6 then
disp(’u=(5,2,1) is a solution of the equation’);

else

/| x+2%xy —3%2=06

disp(’u=(5,2,1) is not a solution of the
equation ’);

/| x+2%xy —3%2=06
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disp('w=(1,2,3) 1is
else
disp(’w=(1,2,3) is
equation ’) ;
end

a solution of the equation’);

not a solution of the

Scilab code Exa 3.2 Solution of Linear Equations

/] PG—58

clc;

close;

clear;

//(a)

/] u=(-8,6,1,1)
x1=-8;

x2=6;

x3=1;

x4=1;
A=x1+x2+4%xx3+3%x4;
B=2*x1+3*x2+x3-2%xx4;
C=x1+2%xx2-5xx3+4%xx4;
disp(’(a)’);
disp(A, 'A=");
disp (B, 'B=");
disp(C, 'C=")
if (A==5 & B==1

else
disp(’u=(-8,6,1,1)
equations ') ;
end
//(b)
/] v=(—-10,5,1,2)
x1=-10;

1s

a solution of above

not a solution of above
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x2=5;
x3=1;
x4=2;
D=x1+x2+4*xx3+3%xx4;
E=2*%xx1+3*%xx2+x3-2%xx4;
F=x1+2*%xx2-5%xx3+4%*x4;
disp(’(b) ");
disp (D, 'A=");
disp(E, 'B=");
disp(F, 'C=")
if (D==5 & E==1 & F==3)
disp(’v=(-10,5,1,2)
equations ') ;
else
disp(’v=(-10,5,1,2)
equations ) ;
end

1S

18

a solution of above

not a solution of above

Scilab code Exa 3.3 Solution of Linear Equations

// PG—60

clc;

close;

clear;

/] u=(—-8,6,1,1)
x1=-8;

x2=6;

x3=1;

x4=1;
A=x1+x2+4*xx3+3%xx4;
B=2xx1+3*x2+x3-2%x4;
C=x1+2*%xx2-5*xx3+4%*x4,;
L=3xA-2%xB+4x*C;
disp(A, 'Ll=");
disp(B, 'L2=");
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disp(C, 'L3=");
disp(L, 'L=");
if (L==25)

disp(’u=(-8,6,1,1) is also a solution of L’);

else

disp(’u=(-8,6,1,1) is not a solution of L’);

end

Scilab code Exa 3.4 Solution of Linear Equations

/ /PG—62

clc;

close;

clear;

//(a)

/] 4x—1=x+6;

/] y=4x—1,y=x+6
A=[-4,1;-1,1];

B=[-1;6];

C=inv (A) *B;

x=C(1,:);

disp(’(a)——> 4x—1=x+6")
disp(x, 'x=");

//(b)

/] 2x—b—x=x+3;

/] y=2x—5—x,y=x+3
A=[-1,1;-1,1];

B=[-5;3];

//C=inv (A) xB;

//x=C(1,:);
disp(’(b)——— > 2x—5—x=x+3")
disp(’The equation has no solution ’);
//(c)

/] 4+x—3=2x+1-x;

/] y=4+x—3,y=2x+1—x
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A=[-1,1;-1,1];
B=[1;1];
//C=inv (A) «B;
[/x=C(1,:);

disp(’(c¢)—> 44+x—3=2x+1-x")
disp(’The equation has no solution ’);

Scilab code Exa 3.5 Solution of Linear Equations

//PG—63
clc;
close;
clear;

// 2x—3y=-8,3x+4y=b

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

B=[-8;5];

C=-linsolve(A,B);// linsolve is used for solution of
linear equation

disp(C, '[x; y]");

Scilab code Exa 3.6 Solution of Linear systems

/] PG—64

clc;

close;

clear;

//(a)

//x—=3y=4, —2x+6y=h

A=[1,-3;-2,6];

B=[4;5];

C=-linsolve(A,B);// linsolve is used for solution of

linear equation

disp(C, ' [x; v]

system have no solution ’);
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Scilab code Exa 3.7 Solution of Linear systems

// PG—69
clc;
close;
clear;

//(a)

//x4+2y—3z=1, 2x+by—8z=4,3x+8y—132z=7

A=[1,2,-3;2,5,-8;3,8,-13];
B=[1;4;7];

C=-linsolve(A,B);// linsolve is used for

linear equation
disp(C, ' [x; y; z]=");

solution

of

Scilab code Exa 3.8 Solution of Linear systems

/] PG—T0

// Scilab Version— 6.0.1

// Operating System— Window 7
clc;

close;

clear;

//Ll= x1+3%x2—2%x3+5xx4 —4;

/] L2=2xx1+8%xx2—x3+9%x4 —9;
/] L3=3%x1+5xx2—12xx3+17%x4-7
//7(1)Replace L2 by—2L1+ L 2

Replace L3 by —3L1+ L 3

/] x143%x2—2%x3+5xx4 —4=0);
/] 2%xx12%x2+3*%x3—x4 —1=0;

/] —4xx2—6xx3+2%x4+5=0
A=[1,3,-2,5;0,2,3,-1;0,-4,-6,2];
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B=[4;1;-5];
c=[1,3,-2,5,4;0,2,3,-1,1;0,-4,-6,2,-51; // A/B
R1=C(1,:);

R2=C(2,:);

R3=C(3,:);

D=[R1;R2;R3+2%R2];

disp (A);

disp (B);

disp(C);

disp (D) ;

disp(”0 equal to —3 is not possible .So this system
do not have solution”)

disp(’the system have no solution because there are
3 equations with four wvariables’);

// Scilab function for this example is not possible
because there are 3 equations with four wvariables

Scilab code Exa 3.9 Echelon Matrix

/] PG-T1
clc;
close;
clear;

A

=[0,2,3,4,5,9,0,7;,0,0,0,3,4,1,2,5;0,0,0,0,0,5,7,2;0,0,0,0,0,0,8,6

a=A(1,2);
b=A(2,4);
c=A(3,6);
d=A(4,7)
disp (A, ’A=");
disp(a, "aljl=");
disp (b, a2j2=");
disp(c, "a3dj3=");
disp(d, "a4j4=");
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disp(’where j1=2,j2=4,j3=6,j4=7 Here r=87);

Scilab code Exa 3.10 Echelon Matrix

//PG—71
clc;
close;
clear;
A

=[2,3,2,0,4,5,-6;0,0,0,1,-3,2,0;0,0,0,0,0,6,2;0,0,0,0,0,0,0];

B=[1,2,3;0,0,1;0,
c=[0,1,3,0,0,4;0
disp (A, ’A=");
disp(’A is in row canonical form’);
disp (B, 'B=");

disp(’B is not in row canonical form’);
disp(C, 'C=");

disp(’C is not in row canonical form’);

0,0];
0,0,1,0,-3;0,0,0,0,1,2];

3

Scilab code Exa 3.11 Different Forms of Matrix

/] PG—T4
clc;

close;

clear;

/] (a)
A=[1,2,-3,1,2;2,4,-4,6,10;3,6,-6,9,13];
R1=A(1,:);

R2=A(2,:);

R3=A(3,:);
B=[R1;R2-2*R1;R3-3*R1];
R1=B(1,:);
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R2=B(2,:);

R3=B(3,:);
C=[R1;R2;R3-(3/2)*R2];
disp(A, 'A=");

disp(’(a)’);

disp(B, 'B=");

disp(C, "echelon form of A=7);
//(b)

B=rref ([A]);

disp(’(b)");

disp(B, 'canonical form of A=’);

Scilab code Exa 3.12 Solution of Linear systems

/] PG=T75

// Scilab Version— 6.0.1

// Operating System— Window 7

clc;

close;

clear;

//(a)

/] x14+x2—-2x3+4x4=5, 2x1+2x2—-3x34+x4=3, 3x1+3x2—-4x3-2
x4=1

M=({1,1,-2,4,5;2,2,-3,1,3;3,3,-4,-2,1];

N=rref (M) ;

disp(’(a)’);

disp(M, 'M=");

disp (N);

disp(’x1 and x3 are the pivot variables and x2 and
x4 are the free wvariabbles’);

//(b)

/] x14+x2—-2x3+3x4=4, 2x1+3x2+3x3—x4=3, 5x1+7x2+4x3+x4
=5

M={1,1,-2,3,4;2,3,3,-1,3;5,7,4,1,5];

R1=M(1,:);
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R2=M(2,:);

R3=M(3,:);
N=[R1;R2-2%xR1;R3-5*R1];
R2=N(2,:);

R3=N(3,:);

P=[R1;R2;R3-2%R2]

disp(’(b) ")}

disp (M, 'M=");

disp(N, " 7 7);

disp(P, 7 ");

disp(’the system has no solution’);
//(c)

[/ x+2y+z=3; 2x+by—z=—4, 3x—2y—z=5
M=[1,2,1,3;2,5,-1,-4;3,-2,-1,5];
N=rref (M) ;
A=[1,2,1;2,5,-1;3,-2,-1]
B=[3;-4;5];

C=inv (A) *B;

x=C(1,:);

y=C(2,:);

z=C(3,:);

disp(’(c)’);

disp (M, 'M=");

disp(N);

disp(x, 'x=");

disp(y, 'y=");

disp(z, 'z=");

Scilab code Exa 3.13 Solution of Linear Equations

/] PG—TT
clc;
close;
clear;
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/] x142x2—-4x3+7x4=4, 3x1—-5x2+6x3—-8x4=8, 4x1—-3x2—-2x3

+6x4=11
A=[1,2,-4,7;3,-5,6,-8;4,
X=["x17;"x2";"x37;"x4"1;
B=[4;8;11];
/ /AX=B
x1=3;
x2=1;
x3=2;
x4=1,;
A=x1+2*%xx2-4*%x3+7*x4;
B=3%xx1-5*%x2+6*xx3-8*xx4;
C=4%xx1-3*%x2-2*%xx3+6*xx4,;
if (A==4 & B==8 & C==11)

disp(’u=[3,1,2,1] is a solution of the system’);

else
disp('u=[3,1,2,1] is
system ') ;
end

-3,

not a solution of the

-2,61;

Scilab code Exa 3.14 Solution of Linear Equations

//PG—78
clc;
close;
clear;

//x+2y+3z=1, x+3y+6z=3, 2x+6y+13z=H

A=[1,2,3;1,3,6;2,6,13];
B=[1;3;5];

C=inv (A);
D=Cx*B;

x=D(1,:);
y=D(2,:);
z=D(3,:);

disp (A, 'A=");
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disp(B, 'B=");

disp(C, 'A"—1=");
disp(x,
disp (y,
disp(z, 'z=");

Scilab code Exa 3.15 Solution of Linear Equations

/ /PG—80

clc;

close;

clear;

/] (a)

v=[4;9;19];

ul=[1,-2,3];

u2=[3,-7,10];

ud=[2,1,9];

/] x4+3y+2z=4 | —2x—Ty+z=9 , 3x+10y+9z=19
A=[1,3,2;-2,-7,1;3,10,9];
B=inv (A) *v;

x=B(1,:);

y=B(2,:);

z=B(3,:);

disp(’'(a)’);

disp(x, 'x=");

disp(y, 'y=");

disp(z, 'z=");

disp (’v=4ul—2u2+43u3’);

// (b)

/] x+2y+z=2 | 2x+3y+3z=3 , —3x—4y—bz=-5H
disp(’(b)");

disp(’The system has no solution’);
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Scilab code Exa 3.16 Orthogonal Vectors

// PG—80

clc;

close;

clear;
ul=[1,1,1];
u2=[1,-3,2];
ud=[5,-1,-4]1;
A=ulxu2’;
B=u2*u3’;
C=ul*u3’;

disp(A, ’'ul.u2=");
disp(B, 'u2.u3=");
disp(C, 'ul.u3=");

disp(’vectors are pairwise orthogonal’)

Scilab code Exa 3.17 Solution of Linear Equations

/] PG-82
// Scilab Version— 6.0.1

// Operating System— Window 7

clc;
close;
clear;

//(a)

/] xty—z=0, 2x=3y+z=0, x—4y+2z=0 => x+y-z=0, —5y+3z

=0
z=5; // set z=)
/] xty=5;
/] Bxy=15;
A=[1,1;0,5]7;
B=[5;15];
C=inv (A) *B;
x=C(1,:);
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y=C(2,:);

u=[x,y,z];

disp(’(a)’);

disp(x, 'x=");

disp(y, 'y=");

disp(z, 'z=");

disp(’is a particular solution
nonzero solution u= ’);

//(b)

/] xt+y—z=0, 2x+4y—z=0, 3x+2y+2z=0

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

B=[0;0;0];

C=inv (A) *B;

x=C(1,:);

y=C(2,:);

z=C(3,:);

disp(’(b) ");

disp(’The system has only one solution’);

disp(x, 'x=");

disp(y, 'y=");

disp(z, 'z=");

//(c)

/] x142x2-3x3+4x4=0, 2x1-3x2+5x3—-7x4=0, 5x1+6x2—-9x3
+8x4=0

disp(’(c)’);

disp(’The system has a nonzero solution because
there are four unknowns but only three equations

7);

Y

,u, The system has a

Scilab code Exa 3.18 Solution of Linear Equations

// PG—82
clc;
close;
clear;
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// x142x2-3x3+2x4—4x5=0, 2x1+4x2—-5x3+x4—6x5=0, bHxl
+10x2 —13x34+4x4 —-16x5=0 => x142x2—-3x3+2x4—-4x5=0, x3
—3x4+4+2x5=0

x1=-2;

x2=1;

x3=0;

x4=0;

x5=0;

A=x1+2*xx2-3*xx3+2xx4-4%x5;

B=x3-3*xx4+2%xx5;

if (A==0 & B==0)

disp(’ul=[-2,1,0,0,0] is the solution of the
system ') ;

end

x1=7;

x2=0;

x3=3;

x4=1;

x5=0;

A=x1+2*xx2-3*xx3+2%xx4-4%x5;

B=x3-3%xx4+2%xx5;

if (A==0 & B==0)

disp(’u2=[7,0,3,1,0] is the solution of the
system ’) ;

end

x1=-2;

x2=0;

x3=-2;

x4=0;

x5=1;

A=x1+2%xx2-3%xx3+2%xx4-4%x5;

B=x3-3*%xx4+2%*x5;

if (A==0 & B==0)

disp(’u3=[-2,0,—-2,0,1] is the solution of the
system ’) ;

end
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Scilab code Exa 3.19 Row interchange and replace

/ /PG—84
clc;

close;
clear;
E=eye(3,3);
R1=E(1,:);
R2=E(2,:);
R3=E(3,:);

E1=[R1;R3;R2];
E2=[R1;-6*xR2;R3];
E3=[R1;R2;-4*R1+R3];
disp(E, 'E=");
disp (E1, 'E1=");
disp(E2, 'E2=");
disp (E3, 'E3=");

Scilab code Exa 3.20 Inverse of Matrix

// PG—85

clc;

close;

clear;
A=[1,0,2;2,-1,3;4,1,8];
B=inv (A) ;

disp (A, 'A=");
disp(B, 'A"—1");
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Scilab code Exa 3.21 Column interchange and replace

//PG—86
clc;

close;
clear;
F=eye (3,3);
Ci=F(:,1);
C2=F(:,2);
C3=F(:,3);

F1=[C3,C2,C1];
F2=[C1,C2,-2%C3];
F3=[C1,C2,-3%xC2+C3];
disp(F, 'F=");
disp(F1, 'F1=");
disp (F2, 'F2=");
disp (F3, 'F3=");

Scilab code Exa 3.22 Triangular Form of Matrix

//PG—88

clc;

close;

clear;
A=[1,2,-3;-3,-4,13;2,1,-5];
R1=AC(1,:);

R2=A(2,:);

R3=A(3,:);
M=[R1;3%R1+R2;-2*R1+R3];
R1=M(1,:);

R2=M(2,:);

R3=M(3,:);
U=[R1;R2;(3/2) *R2+R3];
L=Axinv (U) ;

disp (A, 'A=");
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disp(M, 'M=");
disp (U, 'U=");
disp(L, 'L=");
disp (’A=LU");

// we obtain —2.220D—16 at row—2 column-—3 of

L which is near to zero

Matrix

Scilab code Exa 3.23 Solution of Linear Equations

// PG—89

// Scilab Version— 6.0.1

// Operating System— Window 7
clc;

close;

clear;

[/ x+2y+z=kl, 2x+3y+3z=k2, —3x+10y+2z=k3
A=[1,2,1;2,3,3;-3,10,2];
B=["kl1”;7k2”;"k371;
disp (A, 'A=");

disp(B, 'B=");
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Chapter 4

Vector Spaces

Scilab code Exa 4.1 Linear combination of Vectors

//PG—115

clc;

close;

clear;
v=[3,7,-4];
ul=[1,2,3];
u2=[2,3,7]1;
u3=[3,5,6]1;
x=poly ([0], 'x7);
y=poly ([0], 'y ’);
z=poly ([0], 'z")
//[3;7; —4]=xxul’+y*u2’+z*u3’

/] x+2y+3z=3, 2x+3y+5z=7, 3x+Ty+6z=—4
A=[1,2,3;2,3,5;3,7,6]1;

B=[3;7;-4];

C=inv (A) *B;

x=C(1,:);

y=C(2,:);

z=C(3,:);

disp(x, 'x=");

disp(y, 'y=");

’

3
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disp(z, 'z=");

Scilab code Exa 4.2 Solution of Linear Equations

//PG—115

clc;

close;

clear;

t=poly ([0], 't ");

v=3*%t " 2+5*%xt-5;

pl=t~2+2xt+1;

P2=2kt 245kt +4;

p2=t"2+3*xt+6;

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

y=poly ([0], 'y ') ;

z=poly ([0], z")

// (1)

/] 3%t 245xt—b=x*(t 242xt +1)+y* (2%t 245kt +4)+z*(t
A2%—3*t-¥6)

/] x+2y+z=3 , 2x+5y+3z=5 |, x+4y+6z=-—>H

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

J

)

V=[3;5;-5];
B=inv (A) *V;
x=B(1,:);
y=B(2,:);
z=B(3,:);
disp(’(1)7);

disp(x, 'x=");

disp(y, 'y=");

disp(z, 'z=");

disp ('v=3pl+p2—-2p37);

/] (2)

// set t=0 in (1) to obtain x+4y+6z=—5
// set t=1 in (1) to obtain 4x+11y+10z=3
// set t=—1 in (1) to obtain y+4z=-7
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disp(’(2) ");
disp(x, 'x=");
disp(y, 'y=");
disp(z, 'z=");
disp ('v=3pl+p2—2p37);

Scilab code Exa 4.3 Linear combination of Vectors

//PG—116

clc;

close;

clear;

// (&)
el=[1,0,0];
e2=[0,1,0];
e3=[0,0,1];
v=5%el-6*%xe2+2%xe3;
disp(’(a)’);
disp(v, 'v=");
//(b)
wi=[1,1,1];
w2=[1,1,0];
w3=[1,0,0];
v=2*%wl-8xw2+11*xyw3;
disp(’(b)");
disp (v, 'v=");
//(c)
utl=[1,2,3];
u2=[1,3,5];
u3=[1,5,9];
disp(’(c¢)’);

disp(’cannot obtian v=[2,7,8] by ul,u2 ,u3.
Accordingly ul,u2 ,u3 do not span R"37);
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Scilab code Exa 4.5 Linear combination of Matrices

//PG—117

clc;

close;

clear;

E11=[1,0;0,0];
E12=[0,1;0,0];
E21=[0,0;1,0];
E22=[0,0;0,171;
A=5xE11-6*xE12+7*E21+8*E22;
disp (A, 'A=");

Scilab code Exa 4.9 Linear combination of Vectors

//PG—121

clc;

close;

clear;
ul=[1,2,-1,3]1;
u2=[2,4,1,-21;
u3=[3,6,3,-7];
wi=[1,2,-4,11];
w2=[2,4,-5,14];
// (b)
A=[ul;u2;u3]l;
B=[wl;w2];
C=rref (A);
D=rref (B);
disp(A, ’'A=");
disp(C, 'Row canonical form of A’);
disp (B, 'B=")
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disp(D, '"Row canonical form of B’);

Scilab code Exa 4.10 Dependency of Vectors

//PG—122

clc;

close;

clear;

// (&)

u=[1,1,0];

v=[1,3,2];

w=[4,9,5];
A=3*%xu+5*xv-2%w;
disp(’(a)’);

disp (A, "3xu+dxv—2%w=") ;
//(b)

u=[1,2,3];

v=[2,5,7];

w=[1,3,5];

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

y=poly ([0], 'y ’);

z=poly ([0], z");
//=xxu'+y*v'+zxw’ =[0,0,0]
/] x4+2y4+3z=0, 2x+5y+3z=0, 3x+7y+5z=0
A=[1,2,3;2,5,3;3,7,5];
B=[0;0;0];

C=1inv (A) *B;

x=C(1,:);

y=C(2,:);

z=C(3,:);

disp(’(b) ")

disp(x, 'x=");

disp(y, 'y=");

disp(z, ’'z=");
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Scilab code Exa 4.11 Dependency of Vectors

//PG—126

clc;

close;

clear;

//(a)

u=[1,1,1,1]1;

v=[0,1,1,17;

w=[0,0,1,1];

x=[0,0,0,1];

disp(’(a)’);

disp(’Thus, the vectors are linearly independent ,
and, because dim R"4=4, the four vectors form a
basis of R"47);

//(c)

u=[257,-132,58];

v=[43,0,-17];

w=[521,-317,94];

x=[328,-512,-731];

disp(’(c)’);

disp(’the four vectors must be linearly dependent,
because they come from the three—dimensional
vector space R"37)

Scilab code Exa 4.13 Vectors

//P(}—128

clc;

close;

clear;
ul=[1,2,1,3,2];
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u2=[1,3,3,5,3];
u3=[3,8,7,13,8];
ud=[1,4,6,9,7];
ub=[5,13,13,25,19];
M=[ul’,u2’,u3’,ud’,ub’];
A

=[1,1,3,1,5;0,1,2,2,3;0,0,0,1,2;0,0,0,0,0;0,0,0,0,0]

disp(M, 'M’);
disp (A, "echelon form of M7);

Scilab code Exa 4.16 Solution of Linear Equations

//PG—131

clc;

close;

clear;

t=poly ([0], "t ");
v=2%t "2-5%xt+9;
pl=t+1;

p2=t-1;
p2=t~2-2%t+1;
x=poly ([0], 'x7);
y=poly ([0], 'y ’);
z=poly ([0], z")
/) (1)

[/ 2%t 2=5xt4+9=x*(t+1)+y*(t —1)+zx(t"2-2xt+1)
/] x+y—2z=—5 | x—y+z=9 | z=2
A=[1,1,-2;1,-1,1;0,0,1];

Vv=[-5;9;2];

B=inv (A) *V;

x=B(1,:);

y=B(2,:);

z=B(3,:);

disp(x, 'x=");

Y

)
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disp(y, 'y=");
disp(z, 'z=");
disp ('v=3pl—4p2+2p3 ) ;
disp(’'[v]=[3,—-4,2]");

Scilab code Exa 4.17 Solution of Linear systems

//PG—131
clc;
close;
clear;
v=[5,3,4];
utl=[1,-1,0];
u2=[1,1,0]1;
u3=[0,1,1];
x=poly ([0],
y=poly ([0],
z=poly ([0],

)
)
)

7);
)
7);

N <K

//[5;3;4]=x*ul’+y*u2’+z*u3’

/] x+y=5, —x+y+z=3,2=4
A=[1,1,0;-1,1,1;0,0,17;
B=[5;3;4];

C=inv (A) *B;

x=C(1,:);

y=C(2,:);

z=C(3,:);

disp(x, 'x=");

disp(y, 'y=");

disp(z, 'z=");

Scilab code Exa 4.18 Dependency of Matrices

//PG—133
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// Scilab Version— 6.0.1

// Operating System— Window 7

clc;

close;

clear;
ul=[1,2,-3];
u2=[4,0,1]1;
u3=[1,3,-4];
ud=[6,5,4];
ub=[3,8,-11];
u6=[16,10,9];
A=[ul;u2];
B=[u3;u4];
C=[ub;u6b];
D=[ul,u2];
E=[u3,u4];
F=[ub5,u6];
M=[D;E;F];
R1=M(1,:);
R2=M(2,:);
R3=M(3,:);
N=[R1;R2-R1;R3-3%R1];
R2=N(2,:);
R3=N(3,:);
P=[R1;R2;R3-2%R2]
disp (A, A=");
disp(B, 'B=");
disp(C, 'C=");
disp (M, 'M=");
disp (N, 7 7);
disp (P, "echelon form of M’)
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Chapter 5

Linear Mapping

Scilab code Exa 5.1 Functions

//PG—165

clc;

close;

clear;

// (a)

x=-3;

f=x%*x;

disp(’(a)’);
disp(f, ' f(=3)=");
£f=9;

x=sqrt (f);//x=f"—1(9)
disp(-x,’and’,x, 'x=");

Scilab code Exa 5.2 Derivative and Integral

//PC}—165
clc;
close;
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clear;

/] (a)

t=poly ([0], "t ");
p=3*t"2-5%xt+2;
d=6*t-5;
disp(’(a)’)
disp(p, 'p(t)=");
disp(d, 'D(p)=");
// (b)
J=integrate ('3xt " 2-5xt+27,'t",0,1);
disp(’(b) ")}

disp(J, J(p)=1/2=");

Scilab code Exa 5.3 Graphs of Function

/ /PG—166

// Scilab Version— 6.0.1
// Operating System— Window 7
clc;

close;

clear;

x=-3:.02:3;

f=2"x;

g=x"3-Xx;

h=x"2;

figure

title('f(x)=2"x");

xlabel ("x”7);
ylabel (" f(x)”);
plot(x,f);

figure
title('g(x)=x"3—-x");
xlabel ("x7);

ylabel ("g(x)”);
plot(x,g);

58



© 00 J O Ut i W N+~

NN NN = = = = = s e
W N R O © 00O Ui W0 N = O

figure
title('h(x)=x"2");
xlabel ("x");
ylabel ("h(x)");
plot(x,h);

Scilab code Exa 5.9 Linear Mapping

//PG—1T71

clc;

close;

clear;

//(a)

J/F(x,y,2,t)=(x—y+z+t ,2x—2y+3z+4t ,3x—3y+4z+5t )
x=1;

y=0;

z=0;

t=0;

Fl=[x-y+z+t ,2*%x-2xy+3*z+4%t ,3xx-3*y+4*xz+5xt];
disp(’(a)’)

disp(F1,’F(1,0,0,0)=");

[ o .

N < X
Il
OO, O n 0

-

F2=[x-y+z+t ,2*%x-2xy+3*z+4*t ,3xx-3*y+4*z+5xt];
disp(F2,’F(1,0,0,0)=");

x=0;

y=0;
z=1;
t=0;
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F3=[x-y+z+t ,2*%x-2xy+3*z+4*t ,3xx-3*%y+4*z+5xt];
disp(F3,’F(1,0,0,0)=");
x=0;
y=0;
z=0;
t=1;
Fa=[x-y+z+t ,2%x-2%y+3*%z+4*t ,3*%x-3*xy+4*xz+5*xt];
disp(F4,’F(1,0,0,0)=");
M=[F1;F2;F3;F4];
A=[1,2,3;0,1,1;0,0,0;0,0,0];
B=rank (M) ;
disp(M, 'M=");
disp (A, "echelon form of A’);
disp (B, 'Rank of F=")
//(b)
J/F(x,y,2,t)=(x—y+z+t ,2x—2y+3z+4t ,3x—3y+4z+5t)

=(0,0,0)
x=-1;
y=1;
z=0;
t=0;
A=x-y+z+t;
B=2*x-2*y+3*z+4x*t
C=3*x-3*xy+4*xz+5x*xt;
disp(’(b)");
if (A==0 & B==0 & C==0)

disp(’(—=1,1,0,0) is a solution of the system’);
else
disp(’(—1,1,0,0) is not a solution of the system

)
end
x=1;
y=0;
z=-2;
t=1;
A=x-y+z+t;

B=2%x-2xy+3*z+4xt
C=3*x-3*xy+4*xz+5*xt;
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if (A==0 & B
disp ('’ (
else
disp(’(1,0,2,1) is
)

=l

end

a solution of the system’);

not a solution of the system’

Scilab code Exa 5.11 Linear Mapping

//PG—174

// Scilab Version— 6.
// Operating System—
clc;

close;

clear;

[/F(x,y,2)=(0,x,y)

0.1
Window 7

© 00 J O U i W N

—
)

//(F+1)(a,b,c)=(0,a,b)+(a,b,c)=(a,a+b,b+c)

// F 3(a,b,c)=F"2(0,a,b)=F(0,0,a)=(0,0,0)

disp(’Thus, F"3=0,the zero mapping in A(V). This
means F is a zero of the polynomial p(t)=t"3")

© 00 J O U i W N

—
)

Scilab code Exa 5.13 Linear Operator

//PG—175

clc;

close;

clear;

// (&)
[/F(x,y)=(2x+y,3x+2y) ,
//2x+y=0, 3x+2y=0
A=[2,1;3,2];

B=[0;0];

C=1inv (A) *B

F(x,y)=(0,0)
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x=C(1,:);

y=C(2,:);
disp(’(a)’);
disp(x, 'x=");
disp(y, 'y=");
//(b)

[/F(x,y)=(2x+y,3x+2y) ,
//2x+y=s, 3x+2y=t
//x=2s—t , y=—3s+42t
disp(’(b)");

disp('F"—1(s,t)=(2s—t,—3s+2t) or F —1(x,y)=(2x—y,—3x

+2y) ) ;

F(x,y)

(s, t)
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Chapter 6

Linear Mappings and Matrices

Scilab code Exa 6.1 Linear Operator

//PG—196

clc;

close;

clear;
//F(x,y)=(2x+3y,4x-5y)
//(a)

ul=[1;2];

u2=[2;5];

S=[ul,u2];

// (1)

J/F(ul)=F([1;2])=[8;—6]=xx%[1;2]+y=*[2;5], x+2y=8, 2x

+5y=—6
A=[1,2;2,5];
B=[8;-6]
C=1inv (A) *B
x=C(1,:);
y=C(2,:);
disp(’(a)’);
disp(x, 'x=");
disp(y, 'y=");
disp ('F(ul)=5b2ul—22u2’);
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//(2)

[/F(u2)=F ([2;5]) =[19; -17]=x=[1;2]+y=[2;5], x+2y=19,
2x4+by=—17

A=[1,2;2,5];

B=[19;-17]

C=inv (A)*B

x=C(1,:);

y=C(2,:);

disp(x, 'x=");

disp(y, 'y=");

disp ('F(u2)=129ul—-55u2’);

Fs=[52,129;-22,-55];

disp(Fs, "Fs=");

//(P)

el=[1,0];

e2=[0,1];

S=[el,e2];

Fl1=2*xel+4xe2; // F1=F(1,0)

F2=3xel-5%xe2; // F2=F(0,1)

A=[F1’,F2°];

disp(’(b)");

disp(F1, 'F(el)=F(1,0)="); // In book value of F(el)
=(2,2) which is wrong correct is F(el)=(2,4)

disp (F2, 'F(e2)=F(0,1)=");

disp (A, ’ [F]E=")

Scilab code Exa 6.2 Compute Matrix

//PG—196

// Scilab Version— 6.0.1

// Operating System— Window 7
clc;

clear all;

close;

t=poly ([0], "t 7);
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hp_sint=poly ([0], "sin ') ;
hp_cost=poly ([0], 'exp’);
hp_exp3t=poly ([0], "exp’);

M=[0,%p_cost ,0;-%p_sint ,0,0;0,0,3*%p_exp3t];

A=horner (M, 1) ;
disp (A, ’D=");

disp(”

=[0,1,0;-1,0,0;0,0,3]

value of D is wrong in book correct value
D=[0,1,0;-1,0,0;0,0,3]");
// value of D is wrong in book correct value is D

1S

Scilab code Exa 6.3 Find the Matrix

//F(x,y)=(2x+3y,4x—5y)

//PG—197
clc;
close;
clear;
ul=[1;-2]
u2=[2; -5]
S=[ul,u2]

/[ la;bl=xx[1; =2]+y*[2; =5], x+2y=a, —2x—5y=b
// x=ba+2b, y=—2a—b
F1=8%ul-6*u2;

b
b

I

F2=11*%ul-11*%u2;
A=[8,11;-6,-11];

disp (F1,
disp (F2,
disp(A,’]

Y
Y

F(
F(
F]

ul)
u2)
s=")

=F
=F

(
(

1
2

,—2)=");
,—5)=");

/] F1=F(1,—-2)
/] F2=F(2,—5)

Scilab code Exa 6.4 Linear Operator

/ /PG—198
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clc;

close;

clear;
//F(x,y)=(2x+3y,4x-5y)
ul=[1;-2];

u2=[2;-51;

S=[ul,u2];

v=[5,-7]1;

Fi=[-11,55];
[vl=[11,-3]1";
[F1]1=[55,-33]";
A=[8,11;-6,-111*[v];
disp(F1, 'F(v)=");

disp ([F1],  [F(v)]=");
aisp(a, ' [F][v]=[F(v)]=");

Scilab code Exa 6.5 Vectors and systems

//PG—200

clc;

close;

clear;

ul=[1;2];

u2=[3;5];

S=[ul,u2];
wi=[1;-1]1;
w2=[1;-2];
Si=[wl,w2]; // S1=S’
// (&)

/] [1;=1]=xx*[1;2]+y*[3;5], x+3y=1, 2x+by=—1
A=[1,,3;2,5];
B=[1;-11;

C=1inv (A) *B

x=C(1,:);

y=C(2,:);
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disp(’(a)’);
disp(x, 'x=");
disp(y, 'y=");

// vl=—8ul+43u2, v2=—1lul+4u2

P=[-8,-11;3,4];
disp (P, 'P=");

//(b)

// ul=4v1-3v2, u2=11v1—8u2

Q=[4,11;-3,-8];
D=inv (P);
disp(’(b)");
disp(Q, 'Q=");
disp(D, 'P"—1=Q=");

Scilab code Exa 6.6 Operations on vectors

/ /PG—200

clc;

close;

clear;
el=[1,0,0];
e2=[0,1,0];
e3=[0,0,11;
ul=[1,0,1];
u2=[2,1,2];
u3=[1,2,2];
E=[el,e2,e3];
S=[ul,u2,u3];
//(a)

ul=el+e3;
u2=2*xel+e2+2%xe2;
ud=el+2*xe2+2*e3;
P=[1,2,1;0,1,2;1,2,2];
disp(’(a)’);
disp(P, 'P=");
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//(b)

el=-2%ul+2*xu2-u3;
e2=-2*xul+u?2;
e3=3%ul-2*u2+ul;

Q=0-2,-2,3;2,1,-2;-1,0,1];

M=[P,eye(3,3)];
A=[eye(3,3),Q];
B=inv (P)
disp(’(b)");

disp(Q, 'Q=");

disp (B, P —1=Q=") ;
disp (M, 'M=");
disp(A, [, P —1]=");

Scilab code Exa 6.7 Vectors and systems

/ /PG—202

// Scilab Version— 6.

// Operating System—
clc;

close;

clear;
el=[1,0,0];
e2=[0,1,0];
e3=[0,0,11;
ul=[1,0,11;
u2=[2,1,2];
ud=[1,2,2];
E=[el,e2,e3];
S=[ul,u2,u3];

//(a)

/] [1:3;5]=xx[1;0;1]+y*[2;1;2]+2z%[1;2;2] , x+2y+z=1,

y+2z=3, x+2y+2z=>5
P=[1,2,1;0,1,2;1,2,2];
B=[1;3;5];

0.1
Window 7
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C=inv (P) *B
x=C(1,:);
y=C(2,:);
z=C(3,:);
v=7*ul-5xu2+4*xu3;
disp(’(a)’);
disp(x, 'x=");
disp(y, 'y=");
disp(z, ’'z=");
disp(C, ' [v]s=");
// Thus again
v=7*ul-5*xu2+4*xu3;

//(b)

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

Al=11%ul-9%u2+6*u3; // Al=A(ul)=(-1,3,5)
A2=21%ul-14*u2+8*u3; // A2=A(u2)=(1,2,9)
A3=17*ul-8*u2+2xu3; // A3=A(u3)=(3,—4,5)

B=[11,21,17;-9,-14,-8;6,8,2];
M=inv (P) *A*P;
disp(A, 'A=");
disp (B, 'B=");

disp(’In book equation of A(ul)=11xul—-5%u2+6xu3 is

wrong. correct is A(ul)=11xul—9xu2+6+«u3. So B

will change according to the correct equation So

correct values of matrix B is B
—=[11,21,17;—-9,—14,-8:6,8,2] ")

disp(M, 'B=P"—1.A.P=");

disp(’ correct values of matrix B is B
—=[11,21,17;-9,—14,-8;6,8,2] ")

// In book equation of A(ul)=11xul—-5xu2+6xu3d is
wrong. correct is A(ul)=11%ul—9%xu2+6+«u3. So B
will change according to the correct equation

// So correct values of matrix B is B
—=[11,21,17;-9,—14,-8:6,8,2]
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Scilab code Exa 6.8 Linear Operator

/ /PG—204

clc;

close;

clear;

el=[1,0];

e2=[0,1];

ul=[1,2];

u2=[2,5];

E=[el,e2];

S=[ul,u2];

//F(x,y)=(2x+3y,4x-5y)
A=[2,3;4,-5];

// using matrix A

C=det (A);

E=diag(A);

G=sum (E) ;

B=[52,129;-22,-55];

// using matrix B

D=det (B) ;

F=diag(B);

H=sum (F) ;

disp (A, 'A=");

disp(’using matrix A’);
disp(C,’ (i) det(A)=Determinant of F=");
disp(G, ’(ii) Trace of F=tr(A)=");
disp (B, 'B=");

disp(’using matrix B’);

disp(D, (i) det(B)=Determinant of F=");
disp(H,’(ii) Trace of F=tr(B)=");
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Chapter 7

Inner Product Spaces
Orthogonality

Scilab code Exa 7.1 Linear combination of Vectors

//PG—227

// Scilab Version— 6.0.1

// Operating System— Window 7

clc;

close;

clear;

/] <3ul—4u2,2v1—-5v2+6v3>=6<ul ,vl>—15<ul , v2>+18<ul ,v3
>—8<u2 ,vl>420<u2 ,v2>-24<u2 ,v3>

// <2u—5v,4du+6v>=8<u,u>+12<u,v>—20<v,u>—30<v,v>=8<u,
u>—8<v,u>—-30<v,v>

/] <u,v>=<v, u>

// Scilab function can not be used because the
quation is a derivative type

Scilab code Exa 7.2 Operations on vectors
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/] PG—228

clc;

close;

clear;

u=[1,3,-4,2];
v=[4,-2,2,1];
w=[5,-1,-2,6];

/] (a)

A=3*%u-2%*v,

B=ux*xw’;

C=v*w’,;

D=Ax*xw’

E=3xB-2*C;

disp(’(a)’);

disp (D, "<3u—2v,w>=");
disp (E, "3<u,w>—2<v,w>=") ;
disp ('<3u—2v,w>=3<u,w>—2<v,w>") ;
// (b)

F=sqrt (uxu’) ;

G=sqrt (vxv’);

H=u/F;

I=v/G;

disp(’(b) ")}

disp(F,  ||u]|=sqrt (30)=");

disp (G, " [[v[|=");

disp(H, 'u/[|ul[|=");

disp (I, v /[[v[[=");

// in this code we obtain values

in decimal

Scilab code Exa 7.3 Integration

// PG—-228
clc;
close;
clear;
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t=poly ([0], t7);

£=3%t-5; // f=f(t)
g=t"2; // g=g(t)

/] (a)

/] E(t)g(t)=3t"3-5t"2
x0=0;

x1=1;

X=integrate (’3xt"3—5xt"2’,7t’,x0,x1);
disp(’(a)’);

disp (X, Integration of f(t)g(t) =11/12=")

// (b)

[/ E]]72=9t"2-30t+25

//1gll"2=t"4
Y=integrate(’'9xt " 2—-30%t+25", 't " ,x0,x1);
Z=integrate ('t "47,’t ,x0,x1);

A=sqrt (Y);

B=sqrt(Z);

disp(’(b) ")}

disp(Y, 'Integration of ||f]| 2 =");
disp(Z, ’Integration of |lgl|] 2 =1/56=");
disp(A,’ || f||=sqrt(13)= 7);

aisp (8, ||al|=sart (1/5)=");

Scilab code Exa 7.5 Operations on vectors

// PG—230

clc;

close;

clear;

/] (a)
u=[2,3,5];
v=[1,-4,3];
A=ux*xv’;
B=sqrt (uxu’) ;
C=sqrt (vxv’);
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11  D=A/(B*C);

12 disp(’(a)’)

13 disp(A, '<u,v>=");

14 disp (B, ||ul|=");

15 disp(C, ||v]|=");

16 disp(D, 'cos(thita)=");

17 disp(’Thita is an acute angle, because cos(thita) is
positive ’)

18 // (b)

19 t=poly ([0], "t7);

20 f£=3xt-5; // f=f(t)

21 g=t"2; // g=g(t)

22 /) f(t)g(t)=3t"3-5t"2

23 x0=0;

24 x1=1;

25 X=integrate(’3xt " 3—5xt"27,t7,x0,x1);

26 disp(’(b)’);

27 disp (X, 'Integration of f(t)g(t) =11/12=");
28 //||f]|"2=9t"2-30t+25

20 //[lgll"2=t"4

30 Y=integrate(’9xt "2—-30xt+25",7t ,x0,x1);

31 Z=integrate(’t"47’,’t ,x0,x1);

32 A=sqrt(Y);

33 B=sqrt(Z);

34 disp(A,’ || f||=sqrt(13)=");

35 disp(B, ' ||g|l=sqrt(1/5)=");

36 C=X/(A%B);

37 disp(C, ’cos(thita)=");

38 disp(’Thita is an obtuse angle, because cos(thita)
is negative ’)

Scilab code Exa 7.6 Operations on vectors and Integration

1 // PG—231
2 clc;
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close;

clear;

/] (a)

u=[1,1,1]1;

v=[1,2,-3];

w=[1,-4,3]

A=uxv’;

B=u*w’;

C=vx*w’;

disp(’(a)’);

disp (A, '<u,v>=");

disp (B, '<u,w>=");

disp(C, '<v,w>=");
disp(’Thus, u orthogonal to v and w, but v and w

are not orthogonal’);

// (b)
X=integrate(’'sin(t)*cos(t)
disp(’'(b) ");

disp (X, 'Integration of sin(t)cos(t) =");
disp(’Thus, sint and cost are orthogonal function

in the vector space C[—pi,pi]’);

Y

) ’t,:_%pi’%pi);

Scilab code Exa 7.7 Find Nonzero Vector

//PG—231
clc;

close;

clear;

ul=[1,2,1]1;
u2=[2,5,4];

/] x+2y+z=0 , 2x+5y+4z=0
z=1 // set

/] x+2y=—1 , 2x+by=—4
A=[1,2;2,5];
v=[-1;-4];
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B=inv (A) xv;
x=B(1,:);
y=B(2,:);
w=[x,y,z];
wli=w/sqrt (wxw’);
disp(x, 'x=");
disp(y, ’y=");
disp(z, 'z=");
disp(w, 'w=");

disp(wl, ’w(unit vector)=w/||w||=");
// In this code we obtain decimal values of

vector

unit

Scilab code Exa 7.8 Solution of Linear Equation

/ /PG—232

clc;

close;

clear;
ui=[1,3,-4];

/] x+3y—4z=0

// (1)

y=1;z=0; // set
x=-3
wi=[x,y,z];
disp (7 (1) 7);
disp(wl, 'wl=");
/7(2)

y=0;z=1; // set
x=4

wi=[x,y,z];
disp (7 (2) ") ;
disp(wl, 'wl=");

then

then
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Scilab code Exa 7.9 Orthogonal Vectors

//PG—233

clc;

close;

clear;

/] (a)

el=[1,0,0];
e2=[0,1,0];
e3=[0,0,1];
E={el,e2,e3};
Al=elx*xe2’;
A2=elx*xe3’;
A3=e2%e3’;
Ad=elx*xel’;
AS5=e2%e2’;
A6=e3%e3’;

disp (A1, '<el ,e2>=");
disp (A2, '<el ,e3>=");
disp (A3, '<e2,e3>=");
disp (A4, '<el ,el>=");
disp (A5, '<e2 ,e2>=");
disp (A6, '<e3 ,e3>=");
disp(’'<el ,e2>=<el ,e3>=<e2 ,e3>=0") ;
disp(’'<el ,el>=<e2 ,e2>=<e3 ,e3>=1");

/] (b)
/| <f ,g>=integration of fxg in interval —pi to pi
/] {1,cost ,cos2t ,cos3t ,...,sint ,sin2t ,sin3t ,...}

These are orthogonal sets

Scilab code Exa 7.10 Operations on vectors
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/ /PG—236

clc;

close;

clear;
vi=[1,1,1,1];
v2=[1,2,4,5];
v3=[1,-3,-4,-2];
wl=vl1l;
w2=v2-(12/4) .*wl;
w3=10*%(v3+(8/4) .*xw1+(7/10) .*xw2) ;
A=wlxwl’;
B=w2*xw2’;
C=w3*xw3’;
ul=wi1l/sqrt (A);
u2=w2/sqrt (B);
u3=w3/sqrt (C);
disp(wl, 'wl=");
disp(w2, 'w2=");
disp (w3, ’'w3=");

disp(A,’ ||wl]|"2="
disp (B, ||w2]|" ZZ:W
disp(C, ||w3]|| 2="

disp(ul, 'ul=");
disp(u2, 'u2=");
disp(u3, 'u3d=");
// In this code we obtain values in decimal

Scilab code Exa 7.12 Orthogonal Matrix

/ /PG—233
clc;
close;
clear;

/] (a)

P=[1/sqrt(3) ,1/sqrt(3) ,1/sqrt(3);0,1/sqrt(2) ,1/sqrt
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(2);2/sqrt(6) ,-1/sqrt(6) ,-1/sqrt (6)1;

disp(’(a)’);

disp(P, 'P=");

disp(’The rows of P are orthogonal to each other and
are unit vectors. Thus P is an orthogonal matrix
)

// (b)

P=[’cos(thita)’, sin(thita)’; ’—sin(thita)’, cos(
thita)’]l;

disp(’(b)");

disp (P, 'P=");

disp(’P is an orthogonal matrix’);

Scilab code Exa 7.13 Determinant of Matrices

//PG—238
// Scilab Version— 6.0.1
// Operating System— Window 7
clc;
close;
clear;
A=[1,3;3,4];
B=[1,-2;-2,-3];
C=[1,-2;-2,5];
D=det (A) ;
E=det (B) ;
F=det (C);
disp(A, 'A=");
disp (B, 'B=");
disp(C, 'C=");
if D>0 then
disp(’is positive’,D, 'Determinant of A=’);
elseif D<O
disp(’is negative’,D, ’Determinant of A=’);
else
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disp(’is zero’,D, Determinant of A=");

end
if E>0 then

disp(’is positive ,E,

elseif E<O

disp(’is negative ,E, ’Determinant of B=7");

else

disp(’is zero’ ,E, Determinant of B=");

end
if F>0 then

disp(’is positive ,F, ’Determinant of C=7);

elseif F<O

disp(’is negative ,F, ’Determinant of C=7);

else

disp(’is zero ' ,F, Determinant of C=");

end

"Determinant of B=7);

Scilab code Exa 7.14 Operations on vectors

/] PG—238

clc;

close;

clear;

ul=[1,1,0];
u2=[1,2,3];
u3=[1,3,5];
Al=ulx*ul’;
B=ul*u2’;
C=ul*u3’;
D=u2%*u2’;
E=u2%*u3’;
F=u3*u3’;
A=[A1,B,C;B,D,E;C,E,F];
disp (A1, '<ul ,ul>=");
disp (B, '<ul ,u2>=");
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disp (C, '<ul ,u3>=");
disp(D, '<u2,u2>=");
disp (E, '<u2,u3>=");
disp (F, '<u3d,u3>=");

disp(A, 'A=");

Scilab code Exa 7.17 Operations on vectors

//PG—233
clc;

close;
clear;
u=[1,-5,3];
v=[4,2,-3];
/] (a)
Al=-min (u);
A2=max (v) ;

disp (A1, |
disp (A2, 7|
/] (b)
A3=1+5+3;
A4=4+2+3;

disp('(a)");
|
|

disp (A3, 7|
disp (A4, |

/] (¢)

disp(’(b)");
il
|

3
ul|
v

AS5=sqrt (u*xu’);
A6=sqrt (v*xv’) ;

disp (A5, " ||
N

A7=-min (A) ;

infinite=");
infinite=");

’);
’);

’);
’);
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A8=3+7+6;

A9=sqrt (AxA’) ;

disp(’(d)");

disp (A7, ’d(infinite) (u,v)=");

disp (A8, 'dl(u,v)=");

disp (A9, ’d2(u,v)=");

// In this code we obtain decimal values of square
root
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Chapter 8

Determinants

Scilab code Exa 8.1 Determinants

/] PG—264

// Scilab Version— 6.0.1

// Operating System— Window 7

clc;

close;

clear;

//(a)

A=det (27) ;

B=det (-7);

C=A"’;

D=B’;

disp(’(a)’)

disp(A, "determinant of 277);

disp(C, "transpose matrix form of determinant of 27
is ) ;

disp(B, "determinant of —77);

disp(D, "transpose matrix form of determinant of —7
is’);

disp(’det (t—3}=t—-3");

disp(”transpose matrix form of determinant of t—3 is
t—=3")
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//(b)

A=det ([5,3;4,6]1);
B=det ([3,2;-5,71);
C=A";

D=B’;

disp(’(b) ")

disp (A, |5 3;4 6|=");

disp(C, "transpose matrix form of |5 3;4 6]

disp (B, ’|3,2;—=5,7|=");
disp (D, 'transpose matrix form of [3,2;

_5,7]

is’);

is’);

Scilab code Exa 8.2 Determinant of Matrices

// PG—265

clc;

close;

clear;
//4x—=3y=15,2x+5y=1
A=[4,-3;2,5];
Nx=[15,-3;1,5];
Ny=[4,15;2,1];
D=det (A) ;

B=det (Nx) ;
C=det (Ny);
disp(A, ’'A=");

disp (D, determinant of A’);

disp (Nx, 'Nx=");

disp(B, "determinant of Nx’);

disp (Ny, 'Ny=");

disp(C, "determinant of Ny’);

disp(B/D, 'x=");
disp(C/D, 'y=");
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Scilab code Exa 8.3 Determinant of Matrices

// PG—266

clc;

close;

clear;
A=[2,1,1;0,5,-2;1,-3,4];
B=[3,2,1;-4,5,-1;2,-3,4];
C=det (A);

D=det (B) ;

disp (A, 'A=");

disp(B, 'B=");

disp(C, "determinant of A=7);
disp(D, 'determinant of B=");

Scilab code Exa 8.4 Determinant of Matrix

// PG—266

clc;

close;

clear;
A=[1,2,3;4,-2,3;0,5,-11;
B=det (A) ;

disp (A, 'A=")
disp (B, "determinant of A=7);

Scilab code Exa 8.5 Factorial

// PG—267

clc;

close;

clear;
A=factorial (2);
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B=factorial (3);
disp(A, "factorial of 27);
disp(B, "factorial of 37);

Scilab code Exa 8.7 Determinants

//PG—268

// Scilab Version— 6.0.1

// Operating System— Window 7

clc;

close;

clear;

/] (a)

/] A=all;

// det(A)=all

// (b)

// A=[all  al2;a2l ,a22];

// det(A)=alla22—al2a2l

/] (c)

// A=lall  al2 al3;a2l,a22,a23;a31,a32,a33];

// det(A)=alla22a33+al2a23a31+al3a2la32—al3a22a31—
al2a2la33d—alla23a32

Scilab code Exa 8.8 Minors and Cofactors

//PG—Q?O

clc;

close;

clear;
A=[1,2,3;4,5,6;7,8,9];
/] (a)

M23=det ([1,2;7,8]);
A23=-M23;
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disp (A, ’A=");
disp(’(a)’);

disp (M23, " |M23|=");
disp (A23, A23=");
// (b)

M31=det ([2,3;5,6]);
A31=M31
disp(’(b) ");

disp (M31,’ |M31l|=");
disp (A31, A31=");

0 3 O O = Wi

Scilab code Exa 8.9 Determinant of Matrix

/] PG—271

clc;

close;

clear;
A=[5,4,2,1;2,3,1,-2;-5,-7,-3,9;1,-2,-1,4];
B=det (A) ;

disp(A, ’A=");

disp (B, "determinant of A=’);

© 00 J O Ut i W N

Scilab code Exa 8.10 Cofactors

//PG—271

clc;

close;

clear;
A=[2,3,-4;0,-4,2;1,-1,5];
Al1=det ([-4,2;-1,5]);
A12=-det ([0,2;1,5]);
A13=det ([0,-4;1,-1]1);
A21=-det ([3,-4;-1,5]);
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A22=det ([2,-4;1,5]);
A23=-det ([2,3;1,-11);
A31=det ([3,-4;-4,2]);
A32=-det ([2,-4;0,2]);
A33=det ([2,3;0,-4]1);
disp (A, ’A=");

disp (A11, All=");
disp(A12, A12=");
disp (A13, ’Al13=");
disp (A21, A21=");
disp (A22,7A22=");
disp (A23, A23=");
disp (A31, "A31=");
disp (A32, "A32=");
disp (A33, "A33=");

Scilab code Exa 8.11 Inverse of Matrix

/] PG—2T72

clc;

close;

clear;
A=[2,3,-4;0,-4,2;1,-1,5];
B=det (A) ;

C=inv (A);

disp (A, 'A=");

disp (B, 'Determinant of A=’);
disp(C, ’A"—1=");

// In this code we obtain decimal values

Scilab code Exa 8.12 Solution of Linear systems

/] PG—273
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clc;

close;

clear;

/] x+y+z=5,x—2y—-3z=—1, 2x+y—z=3
A=[1,1,1;1,-2,-3;2,1,-1];
D=det (A) ;
B=[5,1,1;-1,-2,-3;3,1,-11;
M=[1,5,1;1,-1,-3;2,3,-1];
N=[1,1,5;1,-2,-1;2,1,3];
Nx=det (B);

Ny=det (M) ;

Nz=det (N) ;

x=Nx/D;

y=Ny/D;

z=Nz/D;

u=[x,y,z]

disp (D, 'D=");

disp(Nx, 'Nx=");
disp (Ny, 'Ny=");

disp(Nz, 'Nz=");

disp(x, 'x=");

disp(y, 'y=");

disp(z, 'z=");

disp(u, "That is, the vector u=’);

Scilab code Exa 8.13 Minors

//PG—273

// Scilab Version— 6.0.1

// Operating System— Window 7
clc;

close;

clear;

/] A=[aij]

I=[1,2,4];
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J=[2,3,5];

K=[3,5];

L=[1,4];

A=I+7J;

B=sum (A) ;

disp(I,’I1=");

disp(J,’J=");

disp (K, 'Ides=");

disp(L, "Jdes=");

disp(’is odd,—|M| is the signed minor and —|Mdes| is
the signed complementary minor’,B, I4+J=");

// minor |M| and complementary minor |M’|

/] IM|=]A(1;]J)|=det ([al2,al3,alb;a22,a23, a25;a42  a43
,ad5])

/] IM|=]A(17;J")|=det ([a31,a34;ab1,ab4])

Scilab code Exa 8.14 Principal Minors

//PG—2T74

// Scilab Version— 6.0.1
// Operating System— Window 7
clc;

close;

clear;
A=[1,2,-1;3,5,4;-3,1,-2];
/] (a)

B=diag (A);

Cl=sum(B) ;

disp(’(a)’);

disp(C1l, 'Cl=tr (A)=");
//(b)

Al1=det ([1,2;3,5]);
A22=det ([1,-1;-3,-2]);
A33=det ([5,4;1,-2]);
C2=A11+A22+A33;
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disp(’(b) )}

disp (A11, All1=");

disp (A22, 7A22=");

disp(’In this book wrong value
=—5");

disp (A33, "A33=");

disp (C2, 'C2=A114+A22+A33=") ;

disp(’In this book wrong value
=—20");

/] (c)

C3=det (A);

disp(’(c)’);

disp(C3, 'C3=");

// In this book wrong value of

// In this book wrong value of

of A22 correct

of C2. Correct

C2. Correct is
A22 correct 1is

is A22

is C2

C2=-20
A22=-5

Scilab code Exa 8.15 Determinant of Matrix

// PG-274
clc;
close;
clear;

M

=[2,3,4,7,8;,-1,5,3,2,1;0,0,2,1,5;0,0,3,-1,4;0,0,5,2,6];

A=det (M) ;
disp (M, M=) ;
disp(A,’ |M|=");

Scilab code Exa 8.16 Determinant of Matrix

/] PG—275
//Scilab Version— 6.0.1
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// Operating System-—

clc;

close;

clear;
ul=[1,1,0];
u2=[1,1,1];
u3=[0,2,3];
A=[ul;u2;u3];
B=det (A) ;

C=abs (B);
disp(C, 'V(s)=");

Window 7

Scilab code Exa 8.17 Determinant

/ /PG—275
clc;
close;
clear;

/] f(x,y,2)=(2x—dy+z ,x-2y+3z ,5x+y—2)

A=[2,_4’1;1’_2’3;5’1,_1];

B=det (A) ;
disp(A, ’A=");
disp (B, "det (F)=]A]|

7);
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Chapter 9

Diagonalization Eigenvalues
and Eigenvectors

Scilab code Exa 9.1 Operations on Matrix

/] PG—293

clc;

close;

clear;
A=[1,2;3,4];
B=AxA;

/] £(t)=2t"2-3t+5, g(t)=t"2-5t—2
I=eye(2,2);
f=2%xB-3%xA+5x*1;
g=B-5*%A-2x*1I;
disp (A, ’A=");
disp(B, 'A"2=");
disp(f, 'F(A)=");
disp(g, 'g(A)=");

Scilab code Exa 9.2 Characteristic Polynomial
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/] PG—294

clc;

close;

clear;

A=[1,3;4,5];

B=AxA;

// delta(t)=t"2—-6t—7
I=eye(2,2);
C=B-6%xA-7x%1;
disp (A, A=");
disp(C, *delta (A)=");

Scilab code Exa 9.3 Characteristic Polynomial

// PG—295

clc;

close;

clear;

/] (a)
A=[5,3;2,10];
D=diag(A);

S=sum (D) ;

E=det (4);
disp(’(a)’);
disp(A, 'A=");
disp (S, "tr(A)=");
disp(E, "det (A)=");
t=poly ([0], 't ");
F=t~"2-S*t+E;

disp (F, "delta(t)=")
/] (b)
B=[7,-1;6,2];
D=diag(B);

S=sum (D) ;

E=det (B);
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disp(’(b) )}
disp(B, 'B=");
disp(S, tr (B)=");
disp(E, "det (B)=");
t=poly ([0], t’);
F=t"2-S*t+E;
disp(F, *delta(t)=")
/] (c¢)
C=[5,-2;4,-4];
D=diag(C);

S=sum (D) ;

E=det (C) ;
disp(’'(c)’);
disp(C, 'C=");

disp (8, "tr (C)=");
disp(E, 'det (C)=");
t=poly ([0], 't ");
F=t~"2-S*xt+E;

disp (F, "delta(t)=")

© 00 J O U i W N
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Scilab code Exa 9.4 Characteristic Polynomial

//P(}—295

clc;

close;

clear;
A=[1,1,2;0,3,2;1,
Al1=det ([3,2;3,9]
A22=det ([1,2;1,9]);
A33=det ([1,1;0,3]);
Bl=diag(A);

B=sum (B1) ;
C=A11+A22+A33;
D=det (A);

t=poly ([0], "t 7);

3,91;
)

I
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E=t~"3-B*t~"2+C*t-D
disp (A, 'A=");

disp (B, "tr (A)=");

disp (C, "A11+A224+A33=");
disp (D, |Al=");

disp(E, "delta(t)=");

Scilab code Exa 9.5 Operations on Matrices

/] PG—297

clc;

close;

clear;

A=[3,1;2,2];
vi=[1;-2];
v2=[1;1];

Bl=Ax*xv1;

C=A*v2;

P=[v1,v2];

E=inv (P);
D=[1,0;0,4]; // D=ExAxP
G=P*xDxE;

H=A"4;
disp (A, 'A=");
disp(vl, 'vl=");
disp(v2, 'v2=");
disp(B1, "Avl=vl=");
disp(C, "Av2=4v2=");
disp (P, 'P=");
disp(E, 'P"—=1=");
disp (D, 'D=");

disp (G, 'PDP —1=A=");
disp(H, 'A™4=");
t=poly ([0], "t ");
f=t"3-5%t"2+3%t+6;
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disp(f, f(t)=");
t=1;
f=t"3-5xt"2+3%xt+6;

J=1;

disp(J, f(4)=");

t=D;
f=t"3-5%t"2+3*t+6xeye (2,2);
K=f;

L=PxK*E;

B=P*sqrt (D) *E;
disp(L, f(A)=");
disp(B, 'B=");

Scilab code Exa 9.6 Diagonalizable algorithm

// PG—300

// Scilab Version-—
// Operating System—
clc;

close;

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

/) (1)

B=diag (A);
C=sum(B) ;

E=det (A);

t=poly ([0], 't 7);
f=t"2-Cxt+E;
disp(’ (1))
disp (A, 'A=");
disp(C, "tr (A)=");

6.0.1
Window 7

97



17

18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37

38
39
40
41
42
43
44
45
46
47
48
49
50

disp(’Value of tr(A) is wrong in this book correct
value is tr(A)=3");
disp(E, " |Al=");
disp(f, 'delta(t)=");
/] (2)
lam=spec (A);
laml=lam(1,:);
lam2=1lam(2,:);
disp(’(2)")
disp(laml, 'laml=");
disp(lam2, 'lam2=");
/] (3)
/7 (i)
M=A-lamlx*eye(2,2);
/] MX=0 , [—1,2;3,—6][x;y]=[0;0] , —x+2y=0 , 3x—6y=0
= —x+2y=0
vi=[2,1] // is a nonzero solution
disp(’(3) ");
disp(’(i)");
disp(M, 'M=");
/) (ii)
M=A-lam2*eye (2,2);
/] MX=0 , [6,2;3,1][x;y]=[0;0] , 6x+2y=0 , 3x+y=0
= 3x+y=0
v2=[-1,3] // is a nonzero solution
disp (7 (ii)");
disp (M, 'M=");
/7 (4)
P=[v1’,v2°’];
Q=inv (P);
// D=QxAxP;
D=[5,0;0,-2]
disp(’(4));
disp (P, 'P=");
disp(Q, 'P"—1=");
disp (D, 'D=");
// Value of tr(A) is wrong in this book correct
value is tr(A)=3
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Scilab code Exa 9.7 Characteristic Polynomial

/] PG—=300
clc;
close;
clear;
B=[5,-1;1,3];
/(1)
A=diag(B);
C=sum (A) ;
E=det (B) ;
t=poly ([0], t’);
f=t"2-C*t+E;
disp (B, 'B=");
disp(C, "tr (B)=
disp(E, " |B|=");
disp(f, 'delta(t)=");
lam=spec (B);
laml=lam(1,:);
lam2=1lam(2,:);
disp(laml, 'laml=");
disp(lam2, 'lam2=");
M=B-laml*eye(2,2);
// MX=0 , [1’_1;17_1][}(;}7]:[0;0] , x—y=0
x—y=0
v=[1,1] // it and it’s multiples are only
eigenvectors of B
disp(’ v=[1,1] and its multiples are only
eigenvectors of B7)

")

, x—y=0 =>

Scilab code Exa 9.8 Characteristic Polynomial
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//PG—301

clc;

close;

clear;
A=[3,-5;2,-3];
Bl=diag(A);
B=sum (B1) ;

C=det (A);

t=poly ([0], t’);
D=t "2-B*t+C;
disp(D, "delta(t)=");
/] (a)

disp(’(a)’);

disp(’delta(t) has no real roots. Thus A has no

eigenvalues and no eigenvectors’);
//(b)
E=(t-%i)*(t+%1i);
F=[%1,0;0,-%il;
disp(’(b)");
disp(F, 'P"—1AP=");

Scilab code Exa 9.9 Orthogonal Matrix

// PG—301

clc;

close;

clear;
A=[2,-2;-2,5];
B=diag (A);

C=sum (B) ;

E=det (A);

t=poly ([0], t’);
f=t"2-C*xt+E;
disp (A, 'A=");
disp(C, "tr (A)=");
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disp(E, " |Al=");
disp(f, 'delta(t)=");
lam=spec (A);
laml=1lam(2, :);
lam2=1lam(1,:);
disp(laml, 'laml=");
disp(lam2, 'lam2=") ;

// (a) , for lam=6
M=A-laml*eye (2,2);

y=0 => 2x+4y=0
ul=[1,-2] // is a nonzero solution
disp(’(a)’);
disp(M, 'M=");
disp(ul, 'ul=");
// (b) for lam=2
M=A-lam2*eye (2,2);
/] MX=0 , [1,-2;—-2,4][x;y]=[0;0] , x—2y=0 , —2x+4y
=0 => x—2y=0
u2=[2,1] // is a nonzero solution
disp(’(b) )}
disp (M, 'M=");
disp(u2, 'u2=");
vi=ul/sqrt (ul*ul’);
v2=u2/sqrt (u2*u2’);
P=[vl’,v2°];
Q=inv (P);
// D=QxAxP;
D=[6,0;0,1]
disp (P, 'P=");
disp(Q, P —1=");
disp(D, 'D=");
// in this code we obtain decimal values

Scilab code Exa 9.10 Solution of quadratic Equations
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//PG—303

clc;

close;

clear;

/] q(x,y)=2x"2—4xy+5y 2
A=[2,-2;-2,5];

x=poly ([0], 'x7);
y=poly ([0], 'y ’);
t=poly ([0], "t 7);
s=poly ([0], s ");

X=[’X7; 7y7];
B=[6,0;0,1];

P=[1/sqrt(5) ,2/sqrt(5) ;-2/sqrt (5) ,1/sqrt (5)];
/] x=(1/sqrt (5))*s+(2/sqrt (5) )=t
/] y=(=2/sqrt (5) )xs+(1/sqrt (5) ) xt

disp (A, ’A=");
disp (B, P —1AP=P"TAP=") ;
disp (P, 'P=");

disp(’x=(1/sqrt (5
disp (y=(—2/sqrt (

) )xs+(2/sqrt (
5))xs+(1/sqrt

Scilab code Exa 9.11 Minimal Polynomial

// PG—303

clc;

close;

clear;
A=[2,2,-5;3,7,-15;1,2,-4];
B=diag (A);

C=sum (B) ;

D=2-3+8; // A114+A22+A33=2—-3+8
E=det (A);

t=poly ([0], 't ");

f=t"3-C*t "2+D*t-E;
disp (A, 'A=");
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disp(C, tr (A)=");
disp(E, " |Al=");
disp(f, 'delta(t)=");

F=(A-eye(3,3))*(A-3*eye(3,3));

disp(F, F(A)=")

Scilab code Exa 9.13 Characteristic Polynomial

/] PG—305
clc;
close;
clear;

M=[9,-1,5,7;8,3,2,-4;0,0,3,6;0,0,-1,8];

A=[9,-1,8,3];
B=[3,6;-1,8]
N=diag(A);

C=sum(N) ;

E=det (A) ;

t=poly ([0], "t 7);
fA=t"2-C*xt+E;
disp (A, ’A=");
disp(C, "tr (A)=");
disp(E, " |Al=");

disp (fA, "deltaA (t)=");
N=diag(B);

C=sum(N) ;

E=det (B) ;

t=poly ([0], 't ");
fB=t"2-C*xt+E;

disp(B, 'B=");
disp(C, "tr (B)=");
disp(E,’|B|=");

disp (£fB, 'deltaB (t)=");
fM=fA*xfB,;

disp (fM, "deltaM (t)=")
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Scilab code Exa 9.14 Characteristic Polynomial

/ /PG—306
clc;
close;
clear;

M

=[2,5,0,0,0;0,2,0,0,0;0,0,4,2,0;0,0,3,5,0;0,0,0,0,7];

A1=[2,5;0,2];
A2=[4,2;3,5];
A3=[7];

t=poly ([0], 't ");
B1=(t-2) "2;
B2=(t-2) x(t-7) ;
B3=(t-7);
B=B1*xB2*B3;
disp(M, M=) ;
disp (A1, "Al=");
disp (A2, "A2=");
disp (A3, "A3=");
disp(Bl,’nﬂ( )—’)

disp(B2, 2(t)=
disp (B3, 'm3(t)=")
disp (B, ’delta(t) ( 2)"3(t

—7)"2=");
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Chapter 10

Canonical Forms

Scilab code Exa 10.3 Minimal Polynomial

//PC}—328

clc;

close;

clear;

/] A3=I

t=poly ([0], 't ");

f=t"3-1;

m=t " 2+t+1;

disp(f, f(t)=");

disp(f, 'm(t)="," 0or ,m, 'm(t)=");

Scilab code Exa 10.5 Characteristic and Minimal Polynomials

//P(}—329

clc;

close;

clear;

t=poly ([0], 't ’);
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f=((t-2)"4)*(t-5) "3;
m=((t-2)"2)*x(t-5) "3;
//A=diag ([2,1;0 2] [2,1;
//B=diag ([2,1;0,2] ,[2] ,[2 ],[5
disp (f, delta(t)=");
disp(m, 'm(t)=");
disp(’diag([2,1;0,2],[2,1;0,2],[5,1,0;0,5,1;0,0,5])
or diag([2,1;0,2],[2],[2],[5,1,0;0,5,1;0,0,5])");

Scilab code Exa 10.6 Linear Operator

//PG—331

clc;

close;

clear;

t=poly ([0], "t );

m=(t " 4-4%xt " 3+6*%t"2-4%t-7) *(t-3) "2;

/] (a) diag[C((t 4—4xt 3+6%t"2—4xt—7)) ,C((t—3)"2),C
((t—=3)"2)]

// (b)) diag [C((t 4—4xt "3+6xt"2—4xt—-7)) ,C((t—3)"2),C
((t=3)),C((t=3))]

//(a) diag
(
b
(

[0,0,0,7;1,0,0,4;0,1,0,—6;0,0,1,4],[0,—-9;1,6],[0,

//(b) diag

-9;1,6])

[0,0,0,7;1,0,0,4;0,1,0,—6:0,0,1,4],[0,—9:1.,6],[3],[3])

disp(m, 'm(t)=");

disp(’(a)’);

disp(’diag
(f0,0,0,7;1,0,0,4;0,1,0,-6;0,0,1,4],[0,—-9;1,6],[0
")

disp(’(b) ");

disp(’diag

([0,0,0,7;1,0,0,4;0,1,0,-6;0,0,1,4],[0,—=9;1,6],[3],[3])
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Chapter 11

Linear Functionals and the

Dual Space

Scilab code Exa 11.3 Dual Basis

// PG—350
clc;
close;
clear;
vi=[2,1];
v2=[3,1]
//
//
//
//
//

A=[2,1;3,17;
B1=[1;0];
B2=[0;1];
Cl=inv (A) *B1;
C2=1inv (A) *B2;
a=C1(1,:);
b=C1(2,:);

fil (v2)=
f12( 2)=
1) 2a+b 1
,1)=2c+d=0

) ax+by , fi2( y)
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=cx+dy

, fil(v2
, fi2(v2

)=
)=

fi1(3,1)
fi2(3,1)

=3a+b=0
=3c+d



19
20
21
22
23
24
25
26
27
28
29
30

c=C2(1,:);

d=C2(2,:);

disp(a,

disp (b, 'b=");

disp(c, 'c=");

disp(d, 'd=");

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

y=poly ([0], 'y ’);

/)il (x,y)=axx+bx*y;

/] fi2 (x,y)=c*x+dx*y;
disp(’'fil (x,y)=x+3y");
disp(’'fi2 (x,y)=x—2y’);
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Chapter 12

Bilinear Quadratic and
Hermitian Forms

Scilab code Exa 12.2 Diagonal Matrix

/] PG—362

clc;

close;

clear;
A=[1,2,-3;2,5,-4;-3,-4,8];
M=[A,eye(3,3)];

R1=M(1,:);
R2=M(2,:);
R3=M(3,:);

N=[R1;-2*R1+R2;3*R1+R3];
disp (M, 'M=");
disp (N, 'N=");

C1=NC(:,1);
C2=N(:,2);
C3=N(:,3);
C4=N(:,4);
C5=N(:,5);
C6=N(:,6);

L=[C1,-2*xC1+C2,3*%C1+C3,C4,C5,C6];
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23
24
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26
27
28
29
30
31
32
33
34
35
36
37
38

disp (L, ’L=");
R1=L(1,:);
R2=L(2,:);
R3=L(3,:);
K=[R1;R2;-2%xR2+R3];
disp (K, 'K=");
Ci1=K(:,1);
C2=K(:,2);
C3=K(:,3);
C4=K(:,4);
C5=K(:,5);
C6=K(:,6);

Q=[C1,C2,-2%xC2+C3,C4,C5,C61];

disp(Q, 'Q=");
P=[1,-2,7;0,1,-2;0,0,1]
disp (P, 'P=");
//D=inv (P) *AxP
D=[1,0,0;0,1,0;0,0,-5];
disp (D, 'D=")
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Chapter 13

Linear Operators on Inner
Product Spaces

Scilab code Exa 13.1 Linear Operator

//PG=3T77

// Scilab Version— 6.0.1

// Operating System— Window 7

clc;

close;

clear;

/] (a)

disp(’(a)’);

disp ('<Au,v>=((Au) "T)v=(u"T) (A "T)v=<u,(A"T)v>");

/] (b)

disp(’(b) )}

disp ('<Bu,v>=((Bu) "T)vbar=(u"T) (B "T)vbar=((u"T) (Bx))
bar (vbar)=<u,(Bx*x)v>");

Scilab code Exa 13.3 Operations on Complex Matrix
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/] PG—383

clc;

close;

clear;
A=[1,1;%1,3+2*%i];
B=A"’;

C=AxB;

disp (A, 'A=");
disp (B, 'Ax=");

disp (C, AAx=(Ax)A=") ;
disp(’Thus A is the normal’);

Scilab code Exa 13.4 Diagonal Matrices

//PG—384

clc;

close;

clear;
A=[2,0,0,0;0,3,0,0;0,0,3,0;0,0,0,5];
Et=[(1,0,0,0;0,0,0,0;0,0,0,0;0,0,0,0];
E2=[0,0,0,0;0,1,0,0;0,0,1,0;0,0,0,0];
E3=[0,0,0,0;0,0,0,0;0,0,0,0;0,0,0,11;
/] (i)

A=2*xE1+3*xE2+5%E3;

// (i)

I=E1+E2+E3;

// (iii) Ei"2=Ei

// (iv) EiEj=0 for i not equal to j
disp (A, 'A=");

disp (I, I=E14+E2+E3=");

113



	
	Vectors and spatial vectors
	Algebra of Matrices
	Systems of Linear Equations
	Vector Spaces
	Linear Mapping
	Linear Mappings and Matrices
	Inner Product Spaces Orthogonality
	Determinants
	Diagonalization Eigenvalues and Eigenvectors
	Canonical Forms
	Linear Functionals and the Dual Space
	Bilinear Quadratic and Hermitian Forms
	Linear Operators on Inner Product Spaces

