Gaussian Elimination Algorithm
with Partial Pivoting and Elimination Separated from Solving, and Column Operation

Forward Elimination Applied to Matrix

Lo T g Gt 16 USSR The outer loop - this eliminates variable k
choose ip, suchthat [A, , [=max{| A, [T =K} Find the largest of the candidate pivots
I A kT Ottt st sssissessisassessossas ssssassissessises if the largest is zero, no possible pivot
warning ('Pivot in Gaussian Elimination is zero')......ccccceveeeeeenne. and maybe get out of here
end
SWap A, WIth A | s swap just the pivot element
FOT J = KHLiN ottt et e et e e e nsenrn e get all of the multipliers
A,k = A,k /A<,k
end
FOT = KA1 oottt ettt e e e s e a b esesrs et an st eanaras loop on the columns
swap A ; With Ay ;A swap just the elements in the jth column
(o] QI o 0 DO OSSOSO loop on the rows — innermost loop
AT AL T ARA e update the i,j element
end
end
end

This results in the upper triangle of the eliminated system in the upper triangle of A, the multipliers in the strict
lower triangle of A, and the swapping information in the ip array.

SOIVING ottt sttt e e e ses et es e s e st snsnae s notice no appearance of b until now

FOPr K= LN ettt e e here is where we apply the swapping and elimination to b
swap b, with bipk ..................................... here is where we need to remember the swapping information
(o] QI o 0 IO OO U USROS loop on the rows

D=0 — A D compare the k-loop to the one above

end

end

x=b

fOr j=nr-1idi e this code switches the | and j loops from before

X; =xj/A“
for i= 1;-1
X =X — ijxj
end
end

and the output is the solution x.



