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% Gaussian elimination (LU factorization) without pivoting
% for solving linear systems Ax=b

%

A=[123;456;780];b=[102];

n = size(A,1); _ : .
% %

% This is Step 1 of Gaussian Elimination

B e %

for i=2:n % Loop over rows below row 1

mult = A(i,1)/A(1,1); % Subtract this multiple of row 1 from
% row i to make A(i,1)=0.
A(,:) = A(i,:)-mult*A(1,:); % (this line is equivalent to the "for loop:
% for k=1:n, A(i,k) = A(i,k)-mult*A(1,k); end; ")
b(i) = b(i) - mult*b(1);
end
A % display A
%
% : %
% All steps of Gaussian elimination
% %
A=[123;456;780];b=[102];
_ n=size(A1); at
w (for j=1:n-1% % Loop over columns.
for i=j+1mn % Loop over rows below j. :
|- mutt=AxGYAG); % Subtract this multiple of row j from \; 0(2
' % row i to make A(i,j)=0. J at % ’Ffef’ 3

yow () _h‘ag,o‘j

N

fan . A(i,?) = A(i,:) - mult*A(j,:); % This does more work than necessary! WHY?
B = b(i) = b(i) - mult*b(j);
- end
end % the resulting A is an upper triangular matrix
A % display A
% % _
% Summary: LU factorization (without pivotin ™~
o y ( Py g) 3 E7C e m’f"“"@
A=[123;456;780];b=[102]; . _ Le ~
%A=[2110;4331;87956798];b=[2345]; A= ACY v )= muk
n = size(A,1); A € )
for j=1:n-1 % Loop over columns. il
for i=j+1:n % Loop over rows below j. Wi 'H’L
mult = A(i,j)/A(j,j); % Subtract this multiple of row j from
% row i to make A(i,j)=0. 74'((' '-h) - A(l“)J"h)
A(1,j+1:n) = A(i,j+1:n) - mult*A(j,j+1:n); % This works on columns j+1 to n SN
A(i,j) = mult; % A(i,j) = 0 => we use this space to store L(i,j) _ W/{" % A /JL, J " \_)
end
end
% As a result, A stores both matrices L and U: .
A =) dn —> d(n§+)
% find U as
U = triu(A) _
% and L as ._7# F_)oP’_s :Z”q)-l— (Yy,’)
L = A-U + eye(n) - 3 )
% Find solution of Ax = b:
%y = L\b; x = Uly;
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function y=Isolve(L,b);
%
% Given Ax=b and A = LU, solve Ly = b and return y
n = length(b); % length of the vector b
fori=1mn
y(@) =b();
for j = 1:i-1 % solve for each y(i) using previously computed y(j), j = 1,...,i-1
y(® =y() - LA,)*y0);

end
end
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-
= (/ Subtractioes + [ neee O )
J= - ‘ _ :
2
n G “
=D {otal Flops; =2 2 = 2 Z()
=1 ._ L=y
. d.,l =
= gz£¢= 2000 . p*=n =\ n* O(n*)
L=l - . __l



