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) Scilab code: ° © 3 &Result:

1 function[x]=secant(a,b,f) Nunber of iterations=
2 N=100; 7

3 PE=107-4 ans =

A for n=1:1:N ©0.7780904

5 x=a-(a-b)*f(a)/(f(a)-f(b));
6
7
8

if abs(f(x))<=PE then
break;
else asb;
9 b=x;
0 end
11 end
12 disp(n,"Nunber of iteration:
3 endfunction
4 deff('[y]=F(x)', y=x"6+x-1');
5 a=1;
6 b=2;
7 secant(a,b,f)

H
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Scilab code:

]

x
8

function[i]=trapezoidal(a,b,n, f)

h=(b-a)/n;

x=(azh:b);

y=F(x);

m=length(y);

i=y(1)+y(m);

for 3=

i=i+2%y(3);

end

i=(h/2)*i;

return(i);

endfunction

deff(" [y]=F(x)", 'y=exp(x)");
trapezoidal(0,1,4,f)

©

& Result:

ans

1.7272219
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Select Main Category

) Scilab code: ® D)) 32 &Result:
1 function [i] = trapezoidal(a, b, n, f) ©.1326137
2 h=(b-a)/n;

3 x 5

4 y = f(x);

5 m = length(y);

6 i=y(1) + y(m);

7 for j = 2:m-1

8 i=d+2%(3);

9 end|

0 i= (h/2) *i;

1 endfunction

12

13 deff('[y] = f(x)', 'y = 1/(1 + x*2)');
4 result = trapezoidal(0, 1, 4, f);

5 disp(result);

6

7

8
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Scilab code: Lod

;
]
!
]
]
]

OV e NRe

N

8

9
0

1
2
3

function [i] = simpsons13(a, b, n, f)
h=(b-2)/n;

length(y);

y(1) + y(m);

for j = 2:m-1

if(modulo(j,2)==0)
i=1+aty();

else
i=d+290);

end
end
i=(h/3) * i;
endfunction

deff("[y] = f(x)', 'y = 1/(1 + x*2)");
result = simpsons13(e, 1, 4, f);
disp(result);

©

& Result:
0.1315857
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) Scilab code: ® © 32 &Result

1 function [i] = simpsonsi3(a, b, n, ) ans =
2 h=(b-a)/n; 53.863846
3 th:b;

4 Fx);

5 length(y);

6 i=y(1) +y(m);

7 for § = 2:m-1

8 if(modulo(3,2)==0)

9 i=1+a%y();

6 else

11 i=i+2%3);

12 end;

13 end;

14 i= (h/3) *i;

15 return(i);

16 endfunction

17

18 deff('[y] = f(x)', 'y
19 simpsons13(@, 4, 4, f)
20

1

)2
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Scilab code: @

disp('y(@.1) by second order Runge-Kutta method

]

)

)

] .15

> h = f(x, y);

3 h* f(x +h, y + k1);

2 y + (k1 + k2) / 2;

3 disp('y(0.1) by second order Runge-Kutta method
)

@ // Update values for next iteration
1y =yl1;

2x=0.1;

3ki=h=f(x, y);
4k2=h*Ff(x+h, y+kl);
Syl=y+ (ki+k2) /2;

6

7

8

: %0.4f", y1);

: %0.4f", y1);

2.205

y(0.1) by second order Runge-Kutta method: %0.4f
2.421025

y(8.2) by second order Runge-Kutta method: %a.4f
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) Scilab code: @
1 function [i] = simpsons38(a, b, n, f)
2 h=(b-2a)/n;

3 x = a: H

4 y = f(x]

5 m = length(y);

6 i=y(1) + y(m);

7 for § = 2:m-1

8 if(modulo(j-1,3)==0)

5 i=i+2%y(3);

18 else

11 =1+ 3%(3);

12 end

13 end

14 i= (3*h/8) * i;

15 endfunction

16

17
18
19
20
)1
22

deff('[y] = f(x)', 'y = 1/(1+x"2)");
result = simpsons38(e,1 , 4, f);
disp(result);

©

& Result:
©.1208558
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B scilab code: ° o 32 &Result:

1 function [i] = simpsons38(a, b, n, f) 47.284214
2 h=(b-a)/n;

3 x ;

4 y = f(x);

5 m = length(y);

6 i=y(1) + y(m);

7 for 3 = 2:m-1

8 if(modulo(3-1,3.

9 i=1+2%(
10 else

1 1=+ 3%(3);
12 end

13 end

14 = (3%h/8) *i;

15 endfunction

16

17 def('[y] = £(x)', 'y = exp(x)');
18 result = simpsons38(0, 4, 4, f);
19 disp(result);
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B Scilab code: °

deff('y = f(x, y)', 'y =y - x');

h=o.1;
ki =h * f(x, y);

k2 = h * f(x + h/2, y + k1/2);

K3=h=f(x+h/2,y+k2/2);

ka=h*f (x+h,y+k3);

k=(k1+2%k2+2*k3+ka) /6;

yl=y+ (ki+k2) /2;

disp('y(0.1) by fourth order Runge-Kutta method: %0.4f', y1);

// Update values for next iteration
y =yl;

x = 0.1;

Kl =h* f(x, y);

k2 = h * f(x + h/2, y + k1/2);

K3=h*F(x+h/2,y+k2/2);

ka=h*f (x+h,y+k3);

k=(k1+2*k2+2*k3+kd) /6;

yl=y+ (ki+k2) /2;

disp(" y(8.1) by fourth order Runge-Kutta method: %0.4f', y1);

)]

w2
F

& Result:

2.2025
¥(0.1) by fourth order Runge-Kutta method: %0.4f

2.4155062
y(0.1) by fourth order Runge-Kutta method: %0.4f
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deff('y = f(x, y)', 'y =y + x'); 1.105
y=1; y(8.1) by fourth order Runge-Kutta method: %@.4f
x 1.2310125

k1= h * f(x, y);
k2 = h = f(x + h/2, y + k1/2);
k3=h*f(x+h/2,y+k2/2);
. ka=h*f(x+h,y+k3);
' k=(k1+2%k2+2%k3+k4) /6;
yl=y+ (k1 +k2) / 2;
disp('y(@.1) by fourth order Runge-Kutta method: %0.4f', y1);

J
h=0 ¥(8.1) by fourth order Runge-Kutta method: %0.4f

// Update values for next iteration

h* £(x, y);

h* f(x + h/2, y + k1/2);

*£(x+h/2,y+k2/2);

ka=h*f (x+h,y+k3);

k=(k1+2*k2+2*k3+k4) /6;

yl=y+ (kL+k2) /2

disp(' y(0.1) by fourth order Runge-Kutta method: %8.4f', y1);
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Scilab code: e )] 23 &Result

14
deff('y = f(x, y)', 'y =y +x); 1.1075

y=1; y(8.1) by second order Runge-Kutta method: %0.4f
x = e; 1.2342875

h=0.1; ¥(2.1) by second order Runge-Kutta method: ¥0.4f

ki =h* f(x, y);

k2 = h = £((x + h)/2, y + k1);

yl =y + (ki1 + k2) / 2;

disp('y(.1) by second order Runge-Kutta method: %0.47', y1);

) // Update values for next iteration

Ly =yl

) x = 0.1;

k1= h % f(x, y);

k2 = h * f((x + h)/2, y + k1);

yl=y+ (ki +k2) / 2;

| disp(*y(@.1) by second order Runge-Kutta method: %8.4f', y1);
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 Scilab code: @ © 3 &Result

1 deff('y = f(x, y)', 'y =y - x'); 2.2075

)y =2 ¥(0.1) by second order Runge-Kutta method: %0.4f
3 x = 8; 2.4287875

1 h=0.1; y(0.1) by second order Runge-Kutta method: %0.4f
5 k1= h* f(x, y);

5 k2= h * f((x + h)/2, y + k1);

7 yl =y + (k1 +k2) /25

3 disp('y(0.1) by second order Runge-Kutta method: ¥6.4', y1);

]

0 // Update values for next iteration

1y =yl;

2 x = 0.1;

3kl =h*f(x, )5

4 k2 = h* F£((x + h)/2, y + K1);

Syl=y+ (ki+k2) /25

6 disp('y(0.1) by second order Runge-Kutta method: %0.4f', y1);
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3 Scilab code:

es
x =

3;
0.5 * (
e.5;

£(1) = 1;
ft = 1.648721;

et(1)
ea(1)

i=

100;
2

18%(2-n));

while ea(i-1) >= es

end

for

end

(i) = F(i-1) + (x7(i-1)) / factorial(i-1);
(Ft - £(i)) * 100 / ft;
ea(i) = abs((f(i) - f(i-1)) * 100 / f(i));

et(i)

i=i+

3 = 1i-

disp(ea(3), "Approximate relative error (%)=");
disp(et(3), "True relative error (%)=");
);

disp(f(3
disp(3
disp("

1;

1

), "Resul
Term number:

);

(ft - £(1)) * 100 / ft;

ST Miain Lategory.

& Result:

Approximate relative error
100.

True relative error (%)=
39.346924

Result=
1.

Tern number=
1

Approximate relative error
33.333333

True relative error (%)=
9.0203861

Result=
1.5

Tern number=
2:

Approximate relative error
7.6923077

True relative error (%)=
1.4387516

Result=
1.625

Term number=
3.

Approximate relative error
1.2658228

True relative error (%)=
0.1751459

Result=

%)=

(%)=

(%)=

%)=
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Scilab code: e © & Result:

1 deff('y=F(x)", y=x"3-x-1'); Successive approximations \t a\t b\t f(a)\t f(b)\t x1\n
) a=1; 1.1666667

3 - 8.5787637

A - 1.

3 1.1666667

5 disp('Successive approximations \t a\t b\t f(a)\t f(b)\t x1\n'); i;

7 [for i1 \EXF XF % %F %F %f\n
] x1 = b*f(a)/(f(a)-F(b)) + a*F(b)/(f(b)-F(a)); 1.1666667

] if (£(a)*F(x1)) > 0 then 1.

0 b= x1; The solution of the equation after %i iterations is %f
1 else

2 a=x1;

3 end

4 if abs(f(x1)) < d then

5 break

6 end

7 disp('\t¥f %f %F %F %F %f\n’, a, b, f(a), f(b), x1);

& end

9 disp('The solution of the equation after %i iterations is ¥f', ¢, x1);

0

1
2
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[ setect Main Category

) Scilab code: (o]

defF('y=F(x)","
deff("y1=F1(x)", "y

1 =sin(x)-x/2');
2

3 x0=%pi/2;

]

cos(x)-1/2');

7 disp('Successive iterations \t x@\t f(x@)\t f1(x8)\n');
8 while n
9 x2=x8;

@-(f(x0)/f1(x0));

x0=x1;

disp(' \E¥F\EEF\ERF\n' %2, F(x1), F1(x1));

c=ct1;

if abs(f(xe))<d then

break;

end

end

disp('The root of %i iteration is:¥8.4g',c,x0);

2 &Result:

Successive iterations \t x@\t f(x@)\t f1(x@)\n
- 0.9161468
- 8.0907026
1.5707963
\EF\LEF\tAF\n
- 8.8242315
- 8.0045200
2.
A A\t
- ©.8190398
- ©.0000142
1.9009956
\EBASF\ERFAn
1.8955116
3
The root of %i iteration is:%0.4g
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B scilab code: -3 ) & Result:

1 defF('y=F(x)",'y=2%x"3-x-5'); Successive approximations \t a\t b\t f(a)\t f(b)\t x1\n
2 2; 1.7567568

3 3 4.0866286

4 0.6001; 9.

5 c=1; 1.7567568

6 disp(‘Successive approximations \t a\t b\t f(a)\t f(b)\t x1\n'); 2.

7 for i=1.25 \LSF %F %F XF %F %f\n

8 x1 = b*f(a)/(f(a)-f(b)) + a*f(b)/(f(b)-f(a)); 1.7567568

9 if (f(a)*f(x1)) > @ then 1.

10 b= x1; The solution of the equation after %i iterations is ¥f
1 else

12 a=x1;

15 end

14 if abs(f(x1)) < d then

15 break

16 end

17 disp(‘\t%f Xf % %f %f %F\n‘, a, b, f(a), f(b), x1);

18 end

19 disp('The solution of the equation after %i iterations is %f', c, x1);
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Scilab code:

function[x]=secant(a,b, )
N=100;

PE=104-4

for n=1:1:N
x=a-(a-b)*f(a)/(f(a)-f(b));
if abs(f(x))<=PE then

break;

else a=b;

b=x;

end

end

disp(n, "Nunber of iterations=
endfunction

deff('[y]=F(x)', y=x"3-3*x"2-1');

)

secant(a,b,f)

& Result:

Nunl

ans

ber of iterations=

a.

3.1037992
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i= Main Category : Select Main Category

) scilab code: e o 3 &Result:

1 deff('y=F(x)",'y=x*3-x-1'); Successive iterations \t xo\t f(x@)\t f1(x0)\n
2 deff('y1=Ff1(x)', 'y1=3*x"2-1"); 4.605756

3 x0=%pi/ 0.1873232

4 d=0.000: 1.5707963

5 c=0; \ESF\ERF\E%F\n
6 n=1; 4.2771398

7 disp('Successive iterations \t xo\t f(x@)\t f1(x0)\n'); 0.0067163
8 while m 1.3669621
9 Xx2=x0; AtHFALRF\t%F\n
16 x1=x0-(F(x0)/F1(x0)); 4.2646513
11 x0=x1; ©.0000098
12 disp(" \t¥F\ERF\E¥F\n ", x2,F(x1),F1(x1)); 1.3262905
13 c=c+1; \ERFALRF\t%F\n
14 if abs((x0))<d then 1.3247203
15 break; 3.

16 end The root of %i iteration is:%6.4g
17 end

18 disp('The root of %i iteration is:%@.4g',c,x@);

19

20

21

22




