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Abstract
We discuss the history of development of matrix algorithms in 

commutative domains, starting from the 1983 year.

O f course, th e  h is to ry  of m a tr ix  a lg o rith m s over co m m u ta tiv e  dom ains 
beg ins in th e  n in e te e n th  cen tury . B u t in  th is  sh o rt review  we will only 
cover th e  la s t th re e  decades. T oday  th is  th e o ry  is a n  in d ep en d en t c h ap te r 
in  m o d ern  co m p u te r a lg eb ra  an d  is ac tive ly  developing.

J . D o n g a rra  a t  h is ta lk  a t  In te rn a tio n a l C ongress IC M S-2016 [1] p u t 
a tta n s io n  on th e  difficult challenges. T h e  ta s k  of m anag ing  ca lcu la tions on 
a  c lu ste r w ith  d is tr ib u te d  m em ory  for a lg o rith m s w ith  sparse  m atrice s  is 
to d a y  one of th e  m ost difficult challenges.

T h e  m ain  ach ievem ent o f m odern  m a tr ix  a lg o rith m s in  co m m u ta tiv e  
dom ain  is th e  h igh  efficiency of ap p lica tio n  in  co m p u tin g  system s w ith  
d is tr ib u te d  m em ory.

You can  see four stages in  th e  developm ent o f m a tr ix  a lg o rith m s in  
co m m u ta tiv e  dom ains. E ach  s tag e  to o k  a b o u t te n  years.

I. A lg o r ith m s  for  s o lu t io n  o f  a s y s t e m  o f  l in e a r  e q u a t io n s  o f  s iz e  
n  in  a n  in te g r a l d o m a in , w h ic h  se r v e d  a s  t h e  b a s is  for  c r e a t in g  
r e c u r s iv e  a lg o r ith m s

( 1 9 8 3 )  F orw ard  an d  backw ard  a lg o rith m  ( ~  n 3) [2].
( 1 9 8 9 )  O ne pass a lgo rithm  ( ~  | n 3) [3], [4].
( 1 9 9 5 )  C om bined  a lgoritm  w ith  u p p e r left block o f size r  ( ~  y ^n3 for 
r  =  § )  [5].
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II . R e c u r s iv e  a lg o r ith m s  for s o lu t io n  o f  a s y s t e m  o f  lin e a r  e q u a ­
t io n s  a n d  for a d jo in t  m a tr ix  c o m p u ta t io n  in  a n  in te g r a l d o m a in  
w ith o u t  p e r m u ta t io n s

( 1 9 9 7 )  R ecursive a lg o rith m  for so lu tion  of a  system  of linea r equa tions [6]. 
(2 0 0 0 )  A djo in t m a tr ix  co m p u ta tio n  (w ith  6 levels) [7].
( 2 0 0 6 )  A djoin t m a tr ix  co m p u ta tio n  a lte rn a tiv e  a lg o rith m  (5 levels) [9].

I I I . M a in  r e c u r s iv e  a lg o r ith m s  for sp a r se  m a tr ic e s

(2 0 0 8 )  C o m p u ta tio n  of ad jo in t an d  inverse m atrices  an d  kernel [10]. 
(2 0 1 0 )  B ru h a t and  LEU  decom positions in  th e  feilds [11].
( 2 0 1 2 )  B ru h a t and  LD U  decom positions in  th e  dom ains [12], [13].
( 2 0 1 5 )  B ru h a t and  LD U  decom positions in  th e  dom ains (a lte rn a tiv e  algo­
rith m ) [14].

IV . N e w  a c h iv e m e n ts

( 2 0 1 3 )  I t  is proved th a t  th e  LEU  a lg o rith m  has th e  com plex ity  0 { n 2r^~ 2) 
for m atrices  of ra n k  r .  [15].
( 2 0 1 7 )  I t  is proved th a t  th e  LEU a lg o rith m  has th e  com plex ity  0 ( n 2s^~ 2) 
for quasiseparab le  m a tr ix , if any  i t ’s su b m a trix  w hich en tire ly  below  or 
above th e  m ain  d iagonal has sm all ran k  s [16].

T h e  block-recursive m a tr ix  a lgo rithm s for sparse  m a tr ix  requ ire  a  spe­
cial app roachs to  m anag ing  paralle l p rogram s. O ne ap p ro ach  to  th e  c lu ste r 
co m p u ta tio n s  m anagem en t is a  schem e w ith  one d isp a tch er. A n o th er a p ­
p roach  is a  schem e w ith  m u ltid isp a tch in g , w hen each involved com pu ting  
m odule has  its  own d isp a tch  th re a d  an d  several p rocessing  th re a d s . I t  was 
developed in  [17] - [20].
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