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Linear algebra — in particular, the solution of linear systems of
equations — lies at the heart of most calculations in scientific

ting. 1
computing — Dongarra & Eijkhout

& ].J. Dongarra and V. Eijkhout, Numerical linear algebra algorithms and software, JCAM, 123 (2000), 489514
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L1832 U LU

np=1:n %RHTFiERERIES
2. fork=1ton—1do

3: [Gmax, {] = MaXp<i<n |aix] % 3EF)ETT, Hii | TR FEIXrET
4: if [ # k then

5: for ) = 1tondo

6 tmp = aig, ary = aygag = tmp % AW KT EHE
7: end for

8: tmp = p(k), p(k) = p(l), p(1) = tmp % B HFE R E

9: end if

10: for: =k +1ton do

11: air. = air/arr % VWE L 5 k5

12: end for

13: for: =k + 1ton do

14: for)=k+1tondo

15: aij = ajj —aijpxap; % BHFAL+L:nk+1:n)

16: end for

17: end for

18: end for
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1: 2col =0

2. forj =0ton —2do

3: if myid = 7 mod p then

4 find [ : |ajicol| = max{|a; icot], ¢t = 7,7+ 1,...,n—1}

5 if a; icor = O then kill all processes % A is singular and return

6: if [ # j then swap a; jcor and ag ;cor

7: Qi icol = Qijicol/Cjicolst =7+ 1,...,n—1

8: fij—1 = Qijcot, 0t =7+ 1,...,m—1

9: send(l, myid + 1 mod p) and send(f, myid +1 mod p)

10: icol = 1col + 1

11: else

12: recv(l, myid — 1 mod p) and recv(f, myid — 1 mod p) % J &1 Fl f
13: if myid+1 # j mod pthensend(l, myid+1 mod p) and send(f, myid+1 mod p)
14: end if

15: if [ # j then swap A; . and A;

16: for k = icol tom — 1 do

17: aik = @ik — fi—j—105t=7+1,...,n—1

18: end for

19: end for
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‘7/— :
'fT%—/f k=0
2. if myid = 0 then
3: ui:bi,i:O,l,...,n—l

4: v, =0,1=0,1,...,p—2

5: else

6: u;=0,2=0,1,...,n—1

7: end if

8: for i = myid ton — 1 with stepsize pdo % Bl i = myid :p:n—1

9: if 7 > 0 then recv(v,7 — 1 mod p)

10: T = (’w,., + ’Uo)/lik
11: Vj = Vj4+1 —i—u@-_|_j+1 —l?;_|_j_|_1?kl'k,j = Olp—?)
12: Up—2 = Uijgp—1 — litp—1 KTk

13: send(v,72 4+ 1 mod p)

14: uj =uj — ljprp, j=1+p,...,n—1
15: k=k+1
16: end for
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Py

k=0, u=bv=0,i=0
Fo = uo/loo = bo/loo = xo
vg = Uy — lioTo = by — oo

v = Uz — lagTo = ba — I2020

send(v, P;)

Uj :Uj *lj(].’}:'[) = bj. *lj[).’L'U
j=34,....n—1

recv(v, Pp)
o = (ug + o)/l

= (b1 — liowo) /111 = 11
v = vy + ug — laodo

= by — laowo — l2171

k=k+1=1
t=i+p=3
recv(v, Ps)

Z1 = (us + UU)/f:ﬂ
= (b — lz00 — l3120
= —l32w2)/l33 = w3
vo = v+ ug — lnd

= by — lgoxo — lapwa — lygx3

v = uz — lzofo = —la1 71
send(v, Py) recv(v, Pp)
U; = U; — lj[]i“o = —ljlfﬂl .CE(} = (’U{) + ’UU)/lQU

j=4,5,...,n—1

= (by — lagzg — l2121) /122 = 72
vg = v1 + ug — 30T

= _lSIml - l32~r2

?J1:U,5*l~41§)1 k=k+1=1
:b5—l50.’1}0—i54$4 z:Z—I—p:4
send(v, P;) recv(v, Pp)

vy = ug — lyoTo = —lyomo
send(v, Fy)
Uj = Uj — lj[)i‘(] = —ljgxg

j=56,...n—1
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