Solving systems of linear equations

* Given a n*n matrix A and a n*1 vector b, it is required to solve Ax=b, for
an unknown n*1 vector x. For n=4,

ay1Xy + ayX; T a13%5 + 414X = by,
(31X + d33X3 + Gy3X3 + G34%4 = by,
31Xy + A32Xy + A33X3 + A34X4 = by,

Ag1Xy + A4pX; + 843%3 + A4aXs = by

An SIMD Algorithm- t(n)= O(n”) where 2<x<2.5




procedure SIMD GAUSS JORDAN (4, b, x)

Step1l: forj=1tondo
for i = 1 to n do in parallel
for k =j to n + 1 do in parallel
if (i # )
then a;, « a; — (a;;/a;;)ay
end if
end for

end for

end for.
Step2: for i =1 to n do in parallel

Xi = iy /Gy
end for. [J
ZI] -+ Xa = 3&
Xq -+ hl = 4,

Example-

Afterliteration-
ay, = ayy, — (az,/aay, =1 — (%}2 = (,
a3 = Qy; — (ay1/a,)a; =2 — (Jﬂl = ‘}i

dy3 = a3 — (ay¢/ay )a;3 =4 —(3)3 = 3.

e After2iterations-



g =y = (0faiyy = 1= (U%l%) =
By = by = (A agaliyy = 3 - “/%)(%) ;

n

Ans- X1 = 2/3, Xy = 5/3



