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Tensor calculations formulas in General Relativity with spinor �elds use algebra with
noncommutative factors. But Di�erential Geomery package of Maple system of computer
algebra use only commutative algebra in formula transformations and simpli�cations.

There are two ways to solve this problem. The �rst - conversion to symbolical matrix
representations of noncommutative terms in initial formulas, then formulas transformation
by substitutions given by the user and general ones for simpli�cation the formulas, and
return source terms in resultants formulas.

The second - assign real matrix values to symbolical matrix representations, then exe-
cuting all usual calculations, resolve the received result in corresponding matrix basis and
replace in it all basic matrixes with their symbolical representation.

The implementation is the library of the procedures which produce speci�ed transforma-
tions.
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Ôîðìóëû òåíçîðíûõ âû÷èñëåíèé â ÎÒÎ ñî ñïèíîðíûìè ïîëÿìè îòëè÷àþòñÿ
èñïîëüçîâàíèåì â êîýôôèöèåíòàõ íåêîììóòàòèâíîé àëãåáðû. Èìåííî òàê âèäÿòñÿ êàê
èñõîäíûå, òàê è ðåçóëüòèðóþùèå ôîðìóëû. Îäíàêî ïàêåò Di�erential Geomery â ñèñòåìå
Maple âìåñòå ñ îáùèìè ñðåäñòâàìè ïðåîáðàçîâàíèé ôîðìóë, â ÷àñòíîñòè - óïðîùåíèÿ
(simplify), èñïîëüçóåò êîììóòàòèâíóþ àëãåáðó.

Åñòü äâà ðåøåíèÿ ïðîáëåìû. Ïåðâîå - ïåðåõîä ê ñèìâîëè÷åñêèì ìàòðè÷íûì
ïðåäñòàâëåíèÿì íåêîììóòèðóþùèõ ÷ëåíîâ â èñõîäíûõ ôîðìóëàõ, çàòåì
ïðåîáðàçîâàíèåì ôîðìóë ïîäñòàíîâêàìè, çàäàííûìè ïîëüçîâàòåëåì è îáùèìè,
íåîáõîäèìûìè ïðè óïðîùåíèè ôîðìóë, è îáðàòíûé ïåðåõîä â ðåçóëüòèðóþùèõ
ôîðìóëàõ.

Âòîðîå - ïðèäàòü ñèìâîëè÷åñêèì ìàòðè÷íûì ïðåäñòàâëåíèÿì ðåàëüíûå çíà÷åíèÿ,
âûïîëíèòü âñå îáû÷íûå âû÷èñëåíèÿ, ðàçëîæèòü â ñîîòâåòñòâóþùåì ìàòðè÷íîì áàçèñå
ïîëó÷åííûé ðåçóëüòàò è çàìåíèòü â íåì áàçèñíûå ìàòðèöû íà èõ ñèìâîëüíîå
ïðåäñòàâëåíèå.

Ðåàëèçàöèåé ÿâëÿåòñÿ áèáëèîòåêà ïðîöåäóð, âûïîëíÿþùèõ óêàçàííûå
ïðåîáðàçîâàíèÿ.

1


