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if relation 1
statement (s)
elseif relation_2
statement(s)
else
statement(s)
end

if relation
state ment(s)
end

1.8 QO U1 Uswitcl
dz V'Qsmﬁnhcuase Q4] Aeso&y Dm /EdZQaDz&ng DA Qéi @39k U000 dQa
QQUMBR] dz 2o KU DmyJ 0QU Uge&y pj &QuUT :

switch  switch_expression

case value_1

statement(s)

case value_ 2

statement(s)

case value_3

statement(s)

.otherwise

statement(s)

end
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for index = initial value (: step) : final value

statements

end
a9 kUQagy] ofordé K&F oenddéd §39gDDHQQ 3000 aq3EAeys obEly OB
D QU] a3A initial value QUg3g final val ue Q& AuQa
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while relation

statements
end
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gan " amg Xlg g b
Azéa?l A2 B u x=),(9¢, H :l,oz. (1.3)
e: u e u :
é u é u
&y Ay an U X6 a0 b
211 1 430 A25a0a
LJep304Q& DO 343a4KU0DP BAANIPPE DEPHQOQY K A9 &Q§ DZEDZED o

Ix +2Xx, 2% 2,
4x +5x, 06X, %,
X +8%, 9% 5
DADzZ DO 434003 KA DADDm Qa @¥%obipds @@ljaoad 543 aDDA Gas
el 2 3 g Xlé g 2
_é u ., _
A—é4 5 6 QX = .=
& 8 9y X3 d
Uk 0 30 o MATHAB Dze
>> A=[1,2,3;4,5,6;7,8,9];
>> syms x1;
>> syms x3;

>> x=[x1,x2,x3];
>> b=[2,4,5];
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DZ Dze,



&l 2 39582 2 g6 &4 5
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C=A 48 24 5 6y 428 1 8 33 7.
€ 8 9 385 2 {0 @3 11
Uk 0 30 o MATHAB DZ2
>> A=[1,2,3;4,5,6,7,8,9];
>>B=[5,2,2;4 ,8,1;352 [
>> C=A+B;
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6=a(As(8 A ah i Uy Loan 15
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A=% 5 6 BsS8,

& 8 9§ ©6g3

DA Dz,
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>> A=[1,2,3;4,5,6;7,8,9];
>> B=[1,4;5,8;6,3];
>> C=A*B;
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‘ >> rank (A) ; ‘
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>> det (A) ;
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DA Dze,

det(/1 - )A debg 0w =3 F:
Odzg @3 4] 0§ kaD&EIK aEFI23 PRR DL BAAADY] §AYoDh QU]

>> J :$12 v - 110];

>> eig(A) ;
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>> inv(A)
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! 2/£0QUo 0dz DD dz &34 0Q0QyAFH OBzir3IdA QaeDApja Dapjo DH@AEI Dy  k &
Ax=b %%-  AlAx= Alb ¥ x=Alb. (19)

Uk 0 30 o MATHAB DZe

>> x=A \B;

e

>> x = midivide(A,B)
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d? k&4ADZ DHdz 3438300p a3aQQ09KOA DHDDA QADDH] 330
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ax +6x, +7x, 8, 0
aexl 3X2 X31 o) adx +6x, 7% 8, 87
& i - 0 %=9, 1 0% pL1 - - -
2% 5% 2’9/2%?(2:1 g3/24.11/><133,)><1c
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=0 o}
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Odzo 3 4] g k&DZh DDHdz DHzDDA QADDH] &o00ay
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X= g% u1/
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Uk QBQeMADI;ABDZse
ain.m
=[222345467];
=[1;2;3];

X = gausselim(A,b);

gausselim.m

= gausselim(A, b)
routine

function [x, err]
% Gaussian Elimination

err=0;
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% check that input is legal

[n,m] = size(A);

if n~=m
disp( 'Error in gauselim: Matrix must be square.'
err =2, return

end

%set up space for solution vector
x = zeros(size(b));

% form augmented matrix by adding b to last
m = n+1,;
A(:;,m) = b;

% FORWARD ELIMINATION
for k=1n -1
[A, err] = gepivot(A, k);

for i=k+1l:n
mm = A(i,K)/A(Kk,K);
for j=km
A1) = A(i.)) - mm*A(k,j);
end
%  A(i,k:m) = A(i,k:m) - mm*A(k,k:m);
end
A
end

% BACK SUBSTITUTION
if A(n,n)==0
err = 1; disp( ‘Matrix is singular'

~—

)

end

x(n) = A(n,m)/A(n,n);
for i=n -1:-1:11

sum = 0;

for j=i+l:in

sum = sum + A(i,|)*x(j);

end

x(i) = (A(i,m) - sum) / A(i,i);
end

column of A

return

gepivot.m

function [A, err] = gepivot(A, k)
err =0;
[piv,piv_index]=max(abs(A(k:end,k)));

if piv== % trouble -

can't avoid O pivot
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err=1;
elseif piv_index+k -1-~=k % best pivot elsewhere, swap rows
t=A(piv_index+k -1,);
A(piv_index+k - 1,5)=A(K,3);
Ak,:)=t;
end

end

dz QUGo A9] 4&3aBJIoudblth 3 0Pk @au®ed &d3k03009gDh Dmyj Kk
Gauss. dzZ QUGQ AQ] adsz DZIIZQSDDBD g @E@@é@QMZDDé@BPZ@I
a3akggGu Gauss, UDDE ADDz DX QgD A9 DPHo Dazg Dzek &
DAzDDA Q4 DH] o0& &oo0dyg AJaakogodo, aoDm o0& &oeoadg UGop D:
$ga& DB a3 a QuibgiogiayDy O3

gan aj, a, o Xlg g b

u u
Z a 3 7 <
A= Bz g % g D 1B)

e: o u ;e u :

e u € u

&y ap 8, X6 0 b
g 43ako®pbar Gans6U3ey DD a34009KAARANDDD 04 DDmwo &3k

@y 0 0 g xe o b
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x=gh 12
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Uk 0 30 o MATHAB DZe
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g:

main.m

A=[222;34546T7];
b =[1,2;3];
X = gaussjord(A, b)

gaussjord.m

function [x, err] = gaussjord(A, b)
% Gauss - Jordan Routine for solution of single system

err=0;

%set up space for solution vector
x = zeros(size(b));

% check that input is legal

[n,m] = size(A);

if n~=m
disp( 'Error in gauselim: Matrix must be square.'
err =2, return

end

% form augmented matrix by adding b to last column of A
m =n+1; A(:;,m) = b;

% ELIMINATION

for k=1:n
if k<n
[A, err] = gepivot(A, k); % partial pivoting
end
if err~=0
disp( 'Matrix is singular' ); return
end
for i=1ln
if i~=k
mm = A(i,k)/A(k,k);
for j=km

Al]) = Ai,) - mm*A(k,);
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end
end
end
end

x = A(:,m)./diag(A);

212 328 0000 UOB6 Jacobi eUE-Sed® Ou OO URT Gauss
| 9GUQDD] DO M=DPPJAKEAQaABRja0akg3DlgKU] OQUGO A0 Dzzo a DL
D2izo Dzek &DDZEQA D o Gilajo: £DDD o

A=D -L U, (1.B)
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é,all 0 0 9 @, 9 @O "8, o Ay S
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e: : 0 u e . u e . S
é u é u é (
0 0 &, U & @, - 0 g é 0
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= iz
It

N

213 32280000 UO6 Jacobi
& 0& Q303UDzZey[6lga Q0% g EDFee DL @2 0353 Cegatinfd J0Ha ofDEDELU HIg ¢

detD)=a,a,..4, .C (117
0ADz a9 DIZ30 P ee3bHakg3DIIKA DHUQA Dmy] OQ&eGAA)Gdz Jaco
XW=p(L Y)Y B k 072, (118)

A904 03000AlU300Z a39ggKU &KDa QgDx
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xX¥=1-2x? P, xP=1-23024, + xV= 3,
=1 x? ¥, - xP=1-(3 1- - xP=3,
X¥=1-2x2 2P xP=1-2(®-2: xV=1
3 _ x@ -3 (3 (F 3 (14 - 1 ‘o = Lo .
7 x I_VE3 (3 @3- @8 o Lis yxa o ziosbepEgo
1% | Jeay & B 2
Odzo @3 &) 330DzZaagDDyKiu ka&DZh DDHdz /A9 GU DRI EEsIMFAO QYKo &
e o -3
e u e
¢c u %
e; H 1e
Uk 0 30 o MATHAB Dz
main.m
A=[12 -2;111;221];
b =[1;1;1];
X =[1;1;1];
X = Jacobi(A, b, x, 3);
Jacobi.m
function X = Jacobi(A, b, x, m)
D = diag(diag(A))
L = diag(diag(A)) - tril(A)
U = diag(diag(A)) - triu(A)
d = diag(A);
inv(D)
T = inv(D)*(L+V)
sr = max(abs(eig(T)))
disp( 'Jacobi method:' );
if (sr<1l)
iter = 0;
while  (true)
iter = iter + 1;
fprintf( 'Ilteration: %d' Jiter)
prevx = x;
%x = inv(D)*(L+U)*x + inv(D)*b

23



for i=1l:length(A)
sum = 0;
for j= lilength(A)
if (j~=1), sum =sum + A(i,j)*prevx(j); end
end
x(i) = (L/AGD))*[b(i) - sumj;
end
X
if  (nor m(prevx -x)/norm(x))< 0.5*10°( -m), return ; end
end
else
disp( 'ERROR: The Jacobi method is diverging' );
return
end
214 328 0000 URF Se@auss
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Ag k a Al :
detD- L) .0 (120)
0ADz a9 (@30)3¢gap) DB5aoakg3DYKA DHULOA Dmj OQaGAAddz J:
=D -)'u¥ @® L' k 0%E2.., (121)
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main.m

A=[320;021;102]
b=[5; 3; 3];

x = [0;0;0];

x = Jacobi(A, b, x, 2);

x = GaussSeidel(A, b, x, 2);

GaussSeidel.m

function X = GaussSeidel(A, b, x, m)

D= diag(diag(A))

L = diag(diag(A)) - tril(A)
U = diag(diag(A)) - triu(A)
d = diag(A);

D-L

inv(D -L)

T=inv(D -L)*U

sr = max(abs(eig(T)))

disp( 'Gauss Seidel method:' );
if (sr<1l)
iter = 0;

while  (true)

iter = iter + 1;
fprintf( ‘Iteration: %d' Jiter)
prevx = x;
x=inv(D - L)*U*x +inv(D -L)*b
if  (norm(prevx - x)/norm(x))< 0.5*10”\( -m), return ; end
end
else
disp( 'ERROR: The Gauss Seidel method is diverging' );
return
end
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LJa'epzoéQa'e pP] ®o DD A0 DDDHo akaA33GQ0o DA &Qu] A=A 0QUg
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Ar ci kaw p j 1= j 2 j 3= j 4 j 5

X y Y1 Y, Y3 Y, Ys

-0.3 10.6081 -0.207  0.005 -0.004 0.002 0.000
-0.2 10.4016 -0.202  0.001 -0.001 0.002 0.000
-0.1 10.2001 -0.200 0.000 0.001 0.002

0 10.000 -0.200 0.001 0.004

0.1 9.8001 -0.199  0.005
0.2 9.6016 -0.194

0.3 9.4081

Uk 0 30 o MATHAB Dz
main.m
clear;

clc;
close all ;

% Example 1
x =0:0.1:0.9;
y=x"3 -8%"2 -4* -1,

fprintf( ‘Example 1 \n');
fdiff = DifferenceMatrix(x',y',4);

%Example 2
x=-0.3:0.1:0.3;
y=xr - 2*x+10;

fprintf( "\ n\ nExample 2 \n");
fdiff = DifferenceMatrix(x',y',5);
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DifferenceMatrix.m

function diff = DifferenceMatrix(x,y,k)
n = length(x);
m = length(y);

% Compute difference matrix
if (n~=m)
disp( 'The two vectors should be of
return
end

diff(:,1) = y(2:end)

for i=2:k
prev_end = length(y)
diff(1:length(y)

end

-y(l:end -1);

- i+1;
- i,i) = diff(2:prev_end,i

% Print matrix

for i=1l:length(y) -k
for j=1:k
fprintf( '%6.3f ", diff(i,j))
end
fprintf( “\n");
end
ind = 1;
for i=length(y) - k+1 :length(y) -1
for j=1:k -ind
fprintf( '%6.3f ", diff(i,]))
end
ind =ind + 1;
fprintf( “\n");

end

end

equal size.' );

- 1) - diff(1:prev_end

-1,i

-1);
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f (L.5)f (1.875F -3.6250* 0.4082 ,
f (L.875)f (2.25F -0.4082*4.3906<,

. 1.875+ 2.25
DA Digs —————

=2.062¢

K 3%, D&i| 398.6625DA K k @185 C,

34

(3.1)

x<
©x¢
6(
¥
R
o]l
Q:
A ¢
Q-
T
[@NS
©x
(0]
O
o]l
—



5g &38000kgHg
f(L.875)f (2.0625F - 0.4082*1.7737<,
DA g 217 206254 g6g7:

20 &D4 G&DA §

Dz3 Qa Dm G&(g .
Odzo 23 A] g QUGo A0] Dmyj AQ g 0o DZANGGEEDR
X =1.9687:0& QU a g DDd a5P.L£xKDA DUk Qa

K $x-Dg) $159687DR A6k §DAPF €,

main
clear; clc; close all ;
bisection( 'x*3 -7',0, 3, 20, 0.1, true);

bisection.m

function
%

% bisection(f, a, b, N, Tol)
%

% BISECTION

% Bisection Method.

%

[a, b, k]=bisection(f, a, b, N, Tol, verb)

% Input:
% f - function given as a string
% a lower bound
% b upper bound
% N - number of iterations
% Tol - errortolerance
% verb - verbose mode
%
% Output:
% a - lower bound
% b upper bound
% k number of iterations performed
%
% Examples:
% [a, b, k]=bisection( '1/X', -1,1, 1e2, 1le -5, true)
% [a, b, k]=bisection( '1/X', -1,1, 1e2, 1le -5,1)
% [a, b, k ] = bisection( 'abs(log(x)) - 0.2*sin(x)', 1, pi/2)
% [a, b, k]=bisection( 'abs(log(x)) - 0.2*sin(x)', .5, 1, 1e2, 1e
%
if nargin ==
N = 1le4,
Tol=1le -4;

-5)
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verb = false;
elseif  nargin ==
Tol=1le -4;
verb = false;
elseif nargin ==
verb = false;
elseif nargin ~= 6
error( ‘'bisection: invalid input parameterss' );
end

f = inline(f);
%fplot(f,[a b]); grid on; hold on;
it (f(a) *f(b) >=0) || (a >=Db)
error( 'bisection: condition f(a)*f(b)<0 or a<b didn"t apply' );
end

k=1,
x(k)=(@a+b)/2;
if verb==true
% fprintf(’ \na=%d \ nb=%d \ nx(%d) =%d \n',a,b,k, x(k));
fprintf( '%3g %10g %10g %10g %10.4f %10.4 fin' k,a,b,xk), f(x(k)),((b

- a)l2)
end
plot(x(k),f(x(k)), o)
while  ((k <=N) && ((b - a)/2)>=Tol)
if  f(x(k)) ==
error([ 'bisection: condition f(’ numa2str(x(k))
~=0 didn"t apply’ 1;
end
if  (f(x(k)) *f(@)) <0
b = x(k);
else
a = x(k);
end
k=k+1;

x(k)=(a+b)/2;
if verb==true

% fprintf(’ \na=%d \ nb=%d \ nx(%d) =%d \n'a,b,k, x(k));

fprintf( '%3g %10g %10g %10g %10.4f

%210.4f \ n" k,a,b,x(k),f(x(k)),((b - a)l2)
end
%plot(x(k),f(x(k)),'ro’);

end

end

w
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f (2.037)
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clear; clc; close al ;
new_raph( 'x*3 -7','3*x"2" 1.5, 30, 0.01, 0, 3);

new_raph.m

function xcur = new_raph( f, df, x0, N, tol, a, b))

% This routine implements the Newton - Raphson's method of rootfinding.

% The following are the input parameters to the routine :

% f:itis any function involving one independent variable of the form

f( variables ) = 0.

% i.e. all the terms of the function h ave to be transferred to LHS
making RHS as 0.

% df : the derivative of f.

% X0 : initial guess of the root / starting value.

% N : maximum number of iterations needed to be performed.

% tol : allowable deviation / tolerance.

k=1; % iteration counter

X(1) = x0; % some random initialisations
xcur = x(1);

f = inline(f);

df = inline(df);

% fplot(f,[a b]);
grid on;hold on;
fprintf( '%3g %10.4f %10.4f  \n" k, x(K), f(x(k)))
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while (k<=N)
fx=1 (x(k));
dfx = df(x(k));

if (dix==0)

error( 'Derivative has become 0' );
else

k=k+1;

X(K) = x(k -1) - fx/dfx

xcur = Xx(Kk);

plot(x(k),f(x(k)), o)

fprintf( '%3g %10.4f  9%10.4f \ n' |k, x(k), f(x(k)))
end

if (abs(x(k -1)-x(k)) <=tol)
return
end

end

return
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