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Listing 1: data2equation.m

1 function [T,A,b] = data2equation(L,V)

2 S M 0 S M AR RO BEAR O KA o

3 % L——1level:J/K +}; [a] i FUIR RE, 2+ndE B

4 %V vertical: W B Jy [ i B BE L m 20 [

5 n = size(L,2);m = size(V,1);

6 T = zeros(m+2,n+2); ST: 4@ ML iE a2 7n 2

7 A = zeros (mxn,mxn);b = zeros (mxn,1l);

8 SR ABOMME pow A At (Ax=bx By K M AR BE)

9 T(l,:) = [NaN,L(1,:),NaN]; T(m+2,:) = [NaN,L(2,:),NaN];
10 T(2:m+1,1) = V(:,1); T(2:m+1,n+2) = V(:,2);

-
-

—
N

SPUAS TR A 9 7 A

13 A(1,1) = 4; A(1,2) = -1; A(l,n+l) = -1;b(1) = L(1,1)+V(1,1); S/ 1A
14 A(n,n) = 4; A(n,n-1) = -1; A(n,2+n) = -1; b(n) = L(1,n)+V(1,2); >4 I fH
15 A((m-1)*n+l, (m-1)*n+l) = 4; A((m-1)~*n+l, (m-2)+n+l) = -1;

16 A((m-1)*n+l, (m=1)*n+2) = -1; b((m-1)*n+l) = L(2,1)+V(m,1); %/ [l
17 A(m*n,mxn) = 4; A(m*n, (m—-1)+*n) = -1; A(mxn,mxn-1) = -1;

18 b(mxn) = L(2,n)+V(m sH T

19

20 SPY G B R

21 SWEH M

22 if m>2

23 for 1 = 1: (m-2)

24 A(i*n+l,i*n+l) = 4; A(i*n+l, (i-1)+*n+l) = -1;

A(i*n+1l, (i+1)*n+1) = -1; A(i*n+l,i*n+2) = -1; b(i*n+l) = V(i+1,1);%/ 4

N}
w
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26 A((i+1)*n, (i+1l)*n) = 4; A((i+1)*n,i*n) = —-1; A((i+1l)*n, (1i+2)*n) -1;
27 A((i+1)#*n, (i+1)*n-1) = -1; b((i+l)*n) = V(i+1,2); 44|
28 end
29 end
30 3K fill
31 1if n>2
32 for 1 = 2:(n-1)
33 A(i,i) = 4; A(i,i-1) = -1; A(i,i+1) = -1;
34 A(i,n+i) = -1; b(i) = L(1,1);% 4T
35 A((m-1)*n+i, (m-1)*n+i) = 4; A((m-1)+*n+i, (m-1)+*n+i-1) = -1;
36 A((m-1)*n+i, (m—1)*n+i+l) = -1; A((m-1)*n+i, (m-2)*n+i) = -1;
37 b((m-1) xn+i)=L(2,1i); % 1T
38 end
39 end
40
4 SR
42 if (m>2) & (n>2)
43 for i = 1:(m-2)
44 for j = 2:(n-1)
45 A(nxi+j,nxi+j) = 4; A(n*i+j,nxi+j-1) = -1;
46 A(nxi+j,nxi+j+1) = -1; A(n*xi+j,nx(i-1)+3) = -1;
47 A(nxi+j,nx (i+1)+3) = -1;
48 end
49 end
50 end
Listing 2: LU_ Factorization.m
1 clear
2 % L = [100,90,80;60,50,40];
3 % V= 1[90,70;,80,60;70,501;
4 L = [linspace(120,71,50);linspace(69,44.5,50)1;
5 V = [linspace(114.6,75.4,50);linspace(74,44.6,50)]1";
6 [T,A,b] = data2equation(L,V);
7
8 tic;
9 SHLMGLUS M A=LU, LA N =M, vh L =A% K.
10 sH P, LXfMmLITE L.
11 n=size(A);n=n(l);L=eye (n);U=zeros(n);
12 U(1,1)=A(1,1)/L(1,1);
13 if L(1,1)#U(1,1)==0
14 disp('Factorization impossible')
15 return
16 end
17 U(1,2:n)=A(1,2:n)/L(1,1);
18 L(2:n,1)=A(2:n,1)/U(1,1);
19 for i=2:n-1
20 U(i,i)=(A(i,i)-L(i,1:i-1)*U(1:4i-1,1))/L(i,1);
21 if L(i,1)+*U(i,i)==0
22 disp('Factorization impossible')
23 return
24 end
25 U(i,i+1l:n) = (A(i,i+1l:n)-L(i,1:1-1)*U(l:1i-1,i+1:n))/L(i,1);
26 L(i+l:n,i) = (A(i+l:n,i)-L(i+l:n,1:i-1)*U(1:1-1,1))/U(i,1i);
27 end
28 U(n,n) = (A(n,n)-L(n,1:n-1)*U(1l:n-1,n))/L(n,n);
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29
30 % [ HLUx=b
31 % 1., Kz, fiHLz=b
32 z = zeros(n,1);
33 z(1l) = b(l);
34 for i = 2:n
35 z(i) = b(i) - L(i,l:i-1)*z(1l:1i-1);
36 end
37 % 2, Rx, HiBux=z
38 x = zeros(n,1l);
39 x(n) = z(n)/U(n,n);
40 for i = 1:n-1
41 x(n-i) = (z(n-i) - U(n-i,n-i+l:n)*x(n-i+1l:n))/U(n-i,n-1);
42 end
43 toc;
44
a5 sz R I R
46 Tx = reshape (roundn(x,-2),size(T,2)-2,size(T,1)-2)";
47 T(2:(size(Tx,1)+1),2: (size(Tx,2)+1)) = Tx;
Listing 3: Jacobi_1.m
1 clear
2 % L = [100,90,80;60,50,40];
3 %V = [90,70;80,60;70,50];
4 L = [linspace(120,71,50);linspace(69,44.5,50)];
5 V = [linspace(114.6,75.4,50);linspace(74,44.6,50)]1";
6 % L = [linspace(120,71,100);1linspace(69,44.5,100)1];
7 % V = [linspace(114.6,75.4,100);1linspace(74,44.6,100)]1";
8 [T,A,b] = data2equation(L,V); %/ J5 4 &4 4= A Fib
9
10 tic;
1 sA_0: A MEAN R EIC R, AUH XA T & BT A
12 n=size(A,1l); A_0 = {};
13 for i = 1l:n
14 a = find(A(i,:)#£0); a(find(a==1i)) = [];
15 A_O{end+1l} = a;
16 end
17 % JacobiJj ¥
18 der=10"-10; x0=zeros(n,1l)+1; x=zeros(n,1l);
19 k=1; N=100000;
20 while max (abs(x-x0)) > der
21 x0=x;
22 for i=1:n
23 % [ 5 B 33l R
24 x(1) = (b(1)-A(1,A_0{1i})*x0(A_0{i}))/A(i,1);
25 end
26 ST N A T A BV OR W Bl i BE O 3R
27 if k>N
28 disp('Maximum number of iterations exceeded')$ It I 5 ¥E 1] fE A U &
29 break
30 end
31 k=k+1;
32 end
33 toc;
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35 Szl R R
36 Tx = reshape (roundn(x,-2),size(T,2)-2,size(T,1)-2)";
37 T(2:(size(Tx,1)+1),2:(size(Tx,2)+1)) = Tx;
Listing 4: Jacobi_2.m
1 clear
2 % L = [100,90,80;60,50,40];
3 %V = [90,70;80,60;70,50];
4 L = [linspace(120,71,50);linspace(69,44.5,50)];
5 V = [linspace(114.6,75.4,50);linspace(74,44.6,50)]1";
6 % L = [linspace(120,71,100);1linspace(69,44.5,100)1];
7 % V = [linspace(114.6,75.4,100);1linspace(74,44.6,100)1";
8 [T,A,b] = data2equation(L,V); %/ J5 4 %4 4= iiaFib
9
10 tic;
11 %A 0: EMAEATRAEZIT R, N AT U R #ETE R
12 n=size(A,1); A_0 = {};
13 for i = 1l:n
14 a = find(A(i,:)#£0); a(find(a==1i)) = [];
15 A_O{end+1l} = a;
16 end
17 % JacobiJy ¥
18 der=10"-10; x0=zeros(n,1l)+1; x=zeros(n,1l);
19 k=1; N=100000;
20 while max (abs(x-x0)) > der
21 x0=x;
22 for i=1:n
23 xi=b(1);
24 for j = A_0{i}
25 xi = xi - A(i,3)*x0(3);
26 end
27 x(i)=xi/A(i,1);
28 end
29 ST A A Tl e B TR O I SI0E AL 06 B
30 if k>N
31 disp ('Maximum number of iterations exceeded')$ It I B V& 0] fE A U &
32 break
33 end
34 k=k+1;
35 end
36 toc;
37
38 S22 AR R
39 Tx = reshape (roundn (x,-2),size(T,2)-2,size(T,1)-2)";
40 T(2:(size(Tx,1)+1),2:(size(Tx,2)+1)) = Tx;
Listing 5: GS_and_SOR_1.m
1 clear
2 % L = [100,90,80;60,50,40];
3 % V= 1[90,70;80,60;70,501;
4 L = [linspace(120,71,50);linspace(69,44.5,50)];
5 V = [linspace(114.6,75.4,50);linspace(74,44.6,50)1";
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% Gauss—Seidel Method & SOR method

4 WF*: MATLAB #)5 11
6 % L = [linspace(120,71,100);1linspace(69,44.5,100)1];
7 % V = [linspace(114.6,75.4,100);linspace(74,44.6,100)1"';
8 [T,A,b] = data2equation(L,V); /] Jil 4 & dks E siafio
9
10 tic;
11 %A 0: A FEARWAEZICE, (UE N JEZ o0 R AT %R
12 n=size(A,1); A_0 = {};
13 for 1 = 1:n
14 a = find(A(i,:)#0); a(find(a==1)) = [];
15 A_O{end+l} = a;
16 end
17 % Gauss-Seidel Method & SOR method
18 % PEEE VRN, FEXNS L E (2547 H264T) MR — Ay R i A EL AT
19 w=1.8; %$SOR method
20 der=107-10; x0=zeros(n,1l)+1l; x=zeros(n,l);
21  k=1; N=100000;
22 while max (abs(x-x0)) > der
23 x0=x;x_d = x0;
24 for i=l:n
25 % ) o AL 3
26 $x (1) = (b(i1)-A(L,A_0{1i})*x_d(A_0{i}))/A(i,1);%G-SH ¥
27 (i) = wx(b(i)-A(i,A_0{i})*x_d(A_0{i}))/A(i, 1)+ (1-w)*x0(i);%SORJS ik
28 x_d(i) = x(1);
29 end
30 ST TR P92 T S R R IS0 AL A 3
31 if k>N
32 disp ('Maximum number of iterations exceeded')$ I I} B V5 0] fE A W 84
33 break
34 end
35 k=k+1;
36 end
37 toc;
38
39 S22l AR R
40 Tx = reshape (roundn(x,-2),size(T,2)-2,size(T,1)-2)";
41 T(2:(size(Tx,1)+1),2: (size(Tx,2)+1)) = Tx;
Listing 6: GS_and_SOR_2.m
1 clear
2 % L = [100,90,80;60,50,40];
3 % V= 1[90,70;80,60;70,501;
4 L = [linspace(120,71,50);linspace(69,44.5,50)];
5 V = [linspace(114.6,75.4,50);linspace(74,44.6,50)1";
6 % L = [linspace(120,71,100);1linspace(69,44.5,100)1];
7 % V = [linspace(114.6,75.4,100);linspace(74,44.6,100)1";
8 [T,A,b] = datalequation(L,V); %M I hf &4 £ lARIb
9
10 tic;
1 %A 0 EMHEAPAEZTIT R, XN ESITREATER
12 n=size(A,1l); A_0 = {};
13 for i = 1:n
14 a = find(A(i,:)#0); a(find(a==1)) = [];
15 A_O{end+1l} = a;
16 end
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47

M%: MATLAB # 5

S ORISR N, TEXE R AL (3247 83347 ) YEREHL Y — A Oy v 95 A BRI,

w=1.8; %$SOR method
der=10"-10; x0=zeros(n,1)+1; x=zeros(n,1l);
k=1; N=100000;
while max (abs (x-x0)) > der
x0=x;
for i=l:n
xi=b (i) ;
for j = A_0{1i}
if j < i
xi = xi - A(i,J)*x(3);
elseif j > 1
xi = xi - A(i,3)*x0(3);
end
end
$x (i)=xi/A(i,i); %Gauss-Seidel J &
x(1)=wxxi/A(i,1)+(1-w)*x0(i); % SOR Jj ik

end
SRS T A B TR O W S0 A 06 S
if k>N

disp ('Maximum number of iterations exceeded')
break
end
k=k+1;
end

toc;

2 il i R R
Tx = reshape (roundn(x,-2),size(T,2)-2,size(T,1)-2)";

T(2:(size(Tx,1)+1),2: (size(Tx,2)+1)) = Tx;
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