
Solution of linear systems of equations: Example
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KP 2

{
−αf1 + f4 + αf5 = 0

−αf1 + f3 + αf5 = 0

KP 3

{
−f2 + f6 = 0

−f3 + F1 = 0

KP 4

{
−f4 + f8 = 0

f7 = 0

KP 5

{
−αf5 − f6 + αf9 + f10 = 0

−αf5 − f7 + αf9 + F2 = 0

KP 6

{
−f8 − αf9 + f12 + αf13 = 0

−αf9 + f11 + αf13 = 0

KP 7

{
−f10 + f14 = 0

−f11 + F3 = 0

KP 8

{
−f12 + αf16 = 0

f15 − αf16 = 0

KP 9

{
−αf13 − f14 + f17 = 0

−αf13 − f15 + F4 = 0

KP 10
{
−αf16 − f17 = 0

α = sinπ/4 = cosπ/4
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−α 0 0 1 α 0 0 0 0 0 0 0 0 0 0 0 0
−α 0 1 0 α 0 0 0 0 0 0 0 0 0 0 0 0
0 −1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 −1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 −1 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 −α −1 0 0 α 1 0 0 0 0 0 0 0
0 0 0 0 −α 0 −1 0 α 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 −1 −α 0 0 1 α 0 0 0 0
0 0 0 0 0 0 0 0 −α 0 1 0 α 0 0 0 0
0 0 0 0 0 0 0 0 0 −1 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 −1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 −1 0 0 0 α 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 α −α 0
0 0 0 0 0 0 0 0 0 0 0 0 −α −1 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 −α 0 −1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −α −1
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Naive Gauss elimination

Problem:

A =


a11 a12 a13 · · · a1n b1
a21 a22 a23 · · · a2n b2
a31 a32 a33 · · · a3n b3
...

...
...

an1 an2 an3 · · · ann bn



Algorithm:

for k = 1, 2, · · · , n − 1
for i = k + 1, · · · , n

mik = aik/akk
for j = k + 1, · · · , n

aij ← aij −mikakj
end
bi ← bi −mikbk

end
end

xn = bn/ann
for k = n − 1, · · · , 1

xk = (bk −
∑n

s=k+1 aksxs)/akk
end
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