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THE SYMMETRY OF FINITE-D1FFERENCE EQUATIONS
-V.A.Dorodniti,vn. Keldysh I n s t i t u t e  o f  Appl ied Mathematics

Acad. o f  Sci.  USSR

Attempts o f  adap ta t i on  o f  t h e  group a n a l i s i s  o f  d i f f e r e n t i a l
equations t o  f i n i t e - d i f f e r e n c e  equat ions were  f a i l u r e d  because o f
nonlocal n a t u r e  o f  f i n i t e - d i f f e r e n c e  ope ra to r s .  T h e r e f o r e  some
authors a p p l i e d  p r e l i m i n a r y  l o c a l i s a t i o n  r e p l a c i n g  t h e
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The f i r s t  s t e p s  t o w a r d s  t h e  g r o u p  a n a l  is is  o f  t h e
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The formal  t ransformat ions groups i n  t h e  space o f  d i f f e r e n t i a l
and mesh var iables a re  considered. I t  i s  shown t h a t  t h e  conservation
of t h e  d i f f e r e n c e  d e r i v a t i v e s  s e n c e  t e n d s  nesessa ra l y  t o  t h e
Lie-Backlund groups. One o f  them -  the  Taylor  group i s  used obta in ing
the formulas o f  transformations o f  mesh variables. The c r i t e r i o n  o f
invariance a n d  u n i f o r m  conservat ion  o f  t h e  d i f f e r e n c e  mesh i s
stated. T h e  c r i t e r i o n  o f  i nva r i ance  f o r  d i f f e r e n c e  equat ions  i s
applied f o r  ob ta in ing  t h e  f i n i t e - d i f f e r e n c e  equations a l l o u r i n g  t h e
group isomorf ic  t o  the  natura l  d i f f e r e n t i a l  model group.

The group isomor f ic  t o  t he  Tay lor  group i s  constructed b y  means
of formal  Newton ser ies .  T h i s  group i s  app l ied  f o r  f a c t o r i z a t i o n  o f
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for some c l asses  o f  g r o u p  t ransformat ions i s  ob ta ined ,  a n d  t h e
conservation c r i t e r i o n  o f  invar iance equations i s  se t t l ed .
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