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function [Q,R] = ModifiedGS (A
[m,n] = size(A);
Q = zeros(m,n);
R = zeros(n,n);
for j=1:n
vj = A(:,3)7
R(j,J) = norm(A(:,3));
Q(:,3)=A(:,3) / R(3,3):
for i=1:j-1
R(i,J) = Q(:,1)"*v]j;
vi = vj - R(i,j)*Q(:,
end
end
end
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\function [Q,R, iterations] = IteratedGS (A)
tol = 10"-15;
s = size(A);
[Q,R] = ClassialGS(A);
iterations = 1;
while norm(Q'*Q-eye(s), 'fro') < tol
[Q2,R2] = ClassialGS(Q);
Q = 02;
R = R2 * R;
iterations = iterations + 1;
end

end
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ros (k-1, m-k+1);zeros(m-k+1, k-1), Hk];
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function [L,U] = LUDecomp (A)
[m,n] = size(A);

U =A;

L = eye(size(A));

for k = 1:m-1
for j=k+l:m

L(3,k) = U(3,k)/U(k,k);
end
end

en dl
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1 function R = Cholesky (A)
2

8 [m,n] = size(A);

1= R = zeros(n,n);

-

6— for i = 1:n
7

8— R(i,i) = sqrt(A(i,i) - R(1:i-1,i)"

9
1= for j = i+l:n
1Ll

12— R(i,j) = (A(i,3) - R(1:i-1,1)"

s

* A(l:i-1,3i));

* R(1:i-1,3)) / R(i,1);
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il

12— R(i,j) = (A(i,j) - R(1:i-1,i)' * R(1
115}

14— end

1L end

16— end

:i-1,3)) / R(i,1);
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function x = forwardbackward(A, b)

x|: 6|/M, < 5/3 [L,U, P] = lu(A);
] [m,n] = size(A);

—- - o é. 'S - L _J b P*b;
X= 61."‘/7.’“'/“1.2' 6_./ - &t -
I y = zeros(n,1);

y(1) =b(1) / L(1,1);
NG S/3
- for i lm
‘?q y(i) = (b(i) - L(i,1:i-1)*y(1:i-1)) / L(i,i):
end

MATL AB l\'a_c x‘:‘z’er’o‘s(‘n,l)i |

x(n) = y(n) / U(n,n);

for i = n-1: - 1 :1 from (n-1) t

. x(i) = (y(i) - (U(i,i+l:end)*x(i+l:end))) / U(i,i);
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function Ainv = inverse (A)

Linv =
Uinv =

Linv(l,1

Linv (2,
Linv (1,

Uinv (1,
Uinv (2,
Uinv (2,

Ainv =
end

size (A)
LUDecomp (A) ;

zeros(n,n) ;

zeros(n,n);

1)
2)
1)

1/L(1,1);
1/L(2,2);
1/(L(1,1)-L(2,2));

1/U0(1,1);
1/0(2,2);
1/(U(1,1)-U(2,2)]);

Uinv*Linv;
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MATLAB 5. 551115123125 783e=1"7
T Mathb, p=2 $:53

Cmi= -jou

€ an 2 02U
120

Fege i Jo

1+53 -1b
and €,..0= 2 =222+l0

>> factorial (200)
ans =

Inf
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MATLAB ex. of
bed system.

>> norm(forwardbackward (hilb (200),ones (200))-hilb(200) \ones (200))
Warning: Matrix is close to singular or badly scaled. Results may be inaccurate. RCOND 9.018146e-22.

ans =

7.892734119635136e+06

1 % Tests for computational notebook. All MATLAB examples for the code above is here
2 A=1[1,2,3;4,5,6;7,8,9]1;
3
A= ClassialGS (A)
5= ClassialGS (hilb(3))
6
7= ModifiedGS (A)
8— ModifiedGS (hilb(3))
9
fiL(0)i=] IteratedGS (A)
ILIL= IteratedGS (hilb(3))
12
1L3)= apply HH(A)
14— apply HH(hilb(3))
15
6 LUDecomp (A)
L7/ LUDecomp (hilb (3))
18
19
20— H =[5, i; -i, 5];
P21l 1= Cholesky (H)
22 Cholesky (H) '
23
24 = b = [5;6;7];
251 leastsquares (A, b)
26/ forwardbackward (A, b)
27
28/ Cc=1[1,2;3,4:
28= inverse (C)
30
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