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SOME ASYNCHRONOUS ITERATIVE PROCEDURES FOR FIXED
POINT SYSTEMS RESOLUTION

loan DEITAC, Horea OROS, Simona DETTAC

Abstract. O, M Bewlet introduced ssyvochroopeus methods for multiprocessors m
11]. T this paper we present some similated asynchronous parallel variancs of classionl
iterntive mellinds for fized point svstems reeolution and some paralle] procedures based
of algorithm MIARF 5. The programs presented in 1is paper for solving the fboel point
syatem of nonlinesr algebrioe equations of |7] is bused on the theoretical rosults ohtmnes]
lre the first auther in [2), |3, [4]. 5
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1. Procedure MIARFE for parallel virtual machine

In |3 che frst antler presents & parallel asynchronous method for systems of monlinear
algebraic equeations rosolutinms.

In this paper in Tebel 1 and Tahel 2 we propose 8 varient for Paralle] Viecual Machine
PV ALY, master sieee mndel,

Tuhle 1. Parallel ssynchronouws algorithm MIATUF: Procedure for slave
procli] :

Frocedure praa[i]
J4 procli] ;= slave processor With number i
A oxold = pld wector of sslution approximation
A4 wactusl = ariual vector of selutish approrimation
£ wmaw o= new vactor of the scolution approxi=ation
/4 master-F := maater paocassors I:sup-ur'.l'ial‘:ll" of prn:-_gram}
begin
receive xold from master-F; xactusl = fixeld)
if (ali]l <= =[i] & xactualli] <= B[i]) then xnew[i] := ractuallil
glse xnewli] := ali] + (oli] - alill = rad;
erulif; :
semid xoewli] to zaster-P; walt meszage from master-F;
e

il



Tabile 2. Parallel asynchronons algorithm MTATREF: Procedare for mastarT*

Procedure MIARF
#f £ 1= approximation error
ff winit := ipitial wector of the snlution approximation
begin

select xinit; wxold := ximit;

for » = 1 to 1 do in parallel asynchronous

semd Imew to prec[i]:
parbegin procil;
parend; {asynchronous b

recelve xmaw!i] fromn procli]: ¥p1d[i] ;= zneu[i]
I [l — old]|_ < ¢ & feview — Slznew)| | =«
then
¥eol = xpew, stop ewery proc[il;
else
zald (= xmew;
send xold to avery freedim-task elave;
endelse;
endif;
erulfor;
primt xmew
endd MIAARF.

2. Some programs in C+ 4 for solving the fixed point sistem of RCMTS)

To Tuble 3 we present the fixed point syscem of nonlinear algebraic equarions of |7
with matrix of contractiona | presented in Table 4

In Teble 5 we present the numerical selution of syaten (1) by [7]-

T Tauble & we present a program in C'for ssmple siwcensive BRproE RO,

Tn Table 7 we present s program o O for chanths s Seidal VLI,

In Tahle § we present 'a Serin] Program in © fur MIABF @mualition.

Ly Toalile: U wee present comparative cesnlte for FI, P2 and 1"3 prosrams.

Table 3. System (1) hy [RCMTS]

rr=T10x) = e+ ¥4 24 20 (1]
wg = falr) =(eos(z; + 'y + 0y Sy — By ) )68 121
Too= fj\]_:_J] = Diwcos)e 2+ rq /3 -2, :I.'-:i,-":i:l 4 /5 i3
#g= i) = D2esinf2+ 25) + 0.2 + coaiz; + 3y) x5/ (4]
mr o= falz) = [exp(—27) 4+ expl -T2 [5]
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h]

=l = fr <ot R ey

Ty = feln) = B -y} 4+ b [T
T = falr) = (os(r; g+ 254 rnlliG (8]
= falx] (802 ~ g o o + 24 1)5 N
T10 7= Al = (expl -13] + expl{ —z5)] /2 ~ 11 L1

Table 4. 4 comtraction mateix K associnted to Lhe apearator of the system
(1) by ROMTS]
u.r!mu"ﬁ;e;-im " 0,05000 ]_erju i, mﬂu G0 [0.0000 T o000 T 1_f:r|nuJ_r| oion |
TN NG TS |:!J._u!|:|_|_ 15 nm” G000 | 0.1620 | a0 5 r-tul|
|:| 02500 | 000G | 10,1870 | ba0nn 1, J:lw 0.2000 ' 02000 7 00000 00000 | 014060 |
0,200 | 15000 |45 0.2000 | 0,1670 | @b i muu‘l_n 00| 5006 | 5,01 |
L L4288 | 00000 | 0000 | 00000 0,000 ) 00K 0000 | o4268 | B0005 T 0,000
01390 10,1400 100017 | 00000 nLu:ﬂn i mu:un 00000 | 013 11390 | T80 ] d.am
08570 | i.0m0 DO000 | 0,0000 | D .000s 00000 | 0000 ] 1 o0 T ST 0,05
|_'n_zunu- D000 | 01,5000 n:unm 0600 | 02000 | 0oy mnnu"_uwuu 1N uﬂ
10000 ]_u"ﬁ |jlll'l" 0200 42000 | 0,000 ] 0.0000 0,200 f_|_ 2.0000 u-ui_|
00008 | 5,000 || 04240 IR T 0, C1000 00008 T EERE |, ponn | nani]
Table 5, 5. The he solution nf E}'Et-E:rrl {1} by [I{.F'MTE]

. 'Jc-’J'"-fQ"J
0TAGeE |

[T = 88437 _ D.13%741 EN
I_a'.5| =i 0 EBA004700 | 1| . 0523507573
J_L = 0 "IQL"'I"’“'bd B = o3 342456047

B 102247 | €8]

X '-|| 5' 1 TEETH _l_:n'l |.|:|I

IabI_!'i. Pmﬂr.um Pi
JiPTapram in O+ + fur & Ample surcessive appragmal it

/1 inelude ioatroam.h, icamanip.h, math |y

long, dovble ey = 1 (e 2

lomg double {Inng double )

{:rerm-n (e 1)) /4 o x| 2] fA

J .-'I'nu.1-:'|.|e-u i3, i, ﬂ{l are dafingd sirpil lar]r

bl Bt long lill’.l.b]l.-" =1, lomg douikle *2!, int nr)

{ bocl ret = true: int i;

for(i = 0; i < ne; 4oy i)

iff fﬁ.r:qlll.'q'l [i] - ;l.'_'ﬁ[]]_:l eps 14

ret = falae; brealr, |

| return ot

I

i

voill main{ |

{ long douhle x| |27 =0}, =2/10) =10} unsigned i, contor - i

Fa i



long double (*pf 1 long doulsle I =

{F1. £2, £3. f4, &3, . {7, 1%, 0, F10};

dof eontor 4

forfi=0;i< 10; i+4) x1i| = x2il;

For{i = 0y i = 10 ; i++ ) 2i] = pflilxl )

} whileMinishixl, =2, 10171

£ print che values in tahel «2 and COnenT

k

Table 7. Program P2

#/ Program in O+ + for simulation asynehronoiis weriani of P1
¢ P s equivalent. of chaotic Gasz-Seidil wariant

long doubily eps = 1. U

¢ definitions of I, £, w110, finish and iper are the same a8 i P1
woidl shuffle] unsigned tak|), int 1}

F% shute he clements of tals Tl

i

vioie] mgin)

{ long dowbie x1[10] = {0},%2{10] ={0}, w310 ={0):
unsigned i, contor == (b

long double (*pf]] 3 long double {r =

{r1, £2, £3, 4, 15, 5, f7, 8, @, 10k

unsignedd tab] = {0, 1, 2, 3, 4, 5.6, T, 5. R

r:,'l:l!r SOkt -4

shuifledtnh, 10);

for(i=0; 1 < 10; i 44 x1[i]=x2[i;

for{i=l; i < 10; 443

«2tabli]] = pflzabi]])ixd);

xdieablil] = x2ftabli’; |

} while{'finish(x1, 2, 10)];

Jf print the walues in 1abol %2

aned contor

J

Table 8, Program P3

{{f Berial program in C++ for simulation MIAR F}
Tomg double cpd = | (et

Fong dauhli mtervale|[|2] = {{epa, 1.2}, leps, L2}, {eps, 1.2}, {eps, [.2],
[epa, 1.2], {eps, 1.2}, fepe, 1.2}, {eps, 0.2}, {epa, 0.2}, {eps, 1.2}};
long double f1{long doubbe xf], int i

{long double ret = ((x[0] | x[1]) /4 + x[2] /2

il {ret = intervalefi][0] &d ret « intervale 3| 1))
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redurn get)
else roturn intervale]i| [0 —
fimtervale i [1] - intervade(i] [0 *{lone douhle)rand{ ) RAND MAX;

/¢ Functions £2, £3, [0 are defined analogously

v rr|.1.i|'.l:':-

{ long duuble w1]100] '{r.:'}: 21 ={D}, J-.:"ri].[]l {0k
unsigned nreomp = staenf(x1) aizeoffxL[0]], i, contar = (0
bng double [*pf[]){long double ], imt)e

{f1, f2, 13, B4, f5, 16, 7. £, 0, 10}

unsigned tah] = {0,1, 2, 8,4, 5, 6. 7, 8. 9

dof eontor++;

alvatei teb, ar_oomp);

for{i=fk i<'nr | vomps =+

x1|i]=ac2il;

for(i=U; ixnr_comps; i+

x2[rabfi]l = pikabli]]{xs, i);

:{ij_l.:s'::l[i]: = 1"2|t-ll.'|:-|_i']:-,

1

I

} while(Mfinishix1, 22, nr_comp));

Jfprint the values in tabel x2 and contor L

‘Table 9. The numerical results obtained by P1, P2 and P3

[ Wectorinl steps | Program PL, 19 | program P3, 12-14 | Progzam P4, 14-10
T ~(RDBT2LGETE] 00872 16ET4] D.ATHIGETEL |
12| 0. 1323155804 0. 1323158804 {0, 1323156805
[ DLALARTATROE LEAGGT TR 0.G466 TH TR
x[4] 15221144436 0 52211444355 05221144438 |
28] 0 545407 i1 B AA0TEOL 11994540 TRDE
% R i 45331 2084 (13153312687 0 14551 2658
BT (.9344921 511 0O H0Y 7.5344921307
%[5 DO4THLSETTE DO5TELHETTE 0.06TI4ERTTE
x4 0. 1951 526805 0. 1951 5 26845 013411 E26800
I 17351431907 1. 7334951902 075641002
Come hosion:

The resmlis in Table O ennfirm the theoretical snticipations: The asynchronous
iterative procedures inerensed the speed of he iterative processes amdd reduced
the time of execution.
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