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Î âîññòàíîâëåíèè äâóìåðíûõ ñèììåò-

ðè÷íûõ m-òåíçîðíûõ ïîëåé ìåòîäîì

ïðèáëèæåííîãî îáðàùåíèÿ

Ïóñòü â åäèíè÷íîì êðóãå ðàñïðåäåëåíî ñèììåòðè÷-
íîå m-òåíçîðíîå ïîëå. Òðåáóåòñÿ âîññòàíîâèòü ýòî
ïîëå ïî èçâåñòíûì çíà÷åíèÿì ëó÷åâûõ ïðåîáðàçîâà-
íèé. Äëÿ ÷èñëåííîãî ðåøåíèÿ ïîñòàâëåííîé çàäà÷è
ïðåäëàãàåòñÿ èñïîëüçîâàòü àëãîðèòì, îñíîâàííûé
íà ìåòîäå ïðèáëèæåííîãî îáðàùåíèÿ õîðîøî ñåáÿ
çàðåêîìåíäîâàâøåì ïðè ðåøåíèè çàäà÷ ñêàëÿðíîé
òîìîãðàôèè [1].
Èäåÿ ìåòîäà ïðèáëèæåííîãî îáðàùåíèÿ äëÿ âîññòà-
íîâëåíèÿ ñêàëÿðíîãî ïîëÿ ñîñòîèò â ñëåäóþùåì.
Ïóñòü òðåáóåòñÿ íàéòè ðåøåíèå (ôóíêöèþ f) îïå-
ðàòîðíîãî óðàâíåíèÿ Af = g, äëÿ îïåðàòîðà

A : H → K.

Äëÿ ýòîãî èñïîëüçóþòñÿ óñðåäíÿþùèå ôóíêöèè ex,
îáëàäàþùèå ñâîéñòâàìè:

〈ex, ex〉H = 1, 〈f, ex〉H ≈ f(x).

Ïóñòü A∗ � äâîéñòâåííûé îïåðàòîð äëÿ A, òîãäà ñó-
ùåñòâóþò ôóíêöèè ψx òàêèå, ÷òî A∗ψx = ex. Òîãäà
èìååì

f(x) ≈ 〈f, ex〉H = 〈f,A∗ψx〉H = 〈Af, ψx〉K = 〈g, ψx〉K .

Òàêèì îáðàçîì ïðèáëèæåííîå ðåøåíèå ñòðîèòñÿ ïó-
òåì ñêàëÿðíîãî ïðîèçâåäåíèÿ èñõîäíûõ äàííûõ g è
ôóíêöèé ψx, êîòîðûå ìîãóò áûòü íàéäåíû äî ïî-
ëó÷åíèÿ òîìîãðàôè÷åñêèõ äàííûõ. Çà÷àñòóþ íàéòè
òî÷íûå âûðàæåíèÿ äëÿ âû÷èñëåíèÿ ψx îêàçûâàåòñÿ
ïðîáëåìàòè÷íî. Â òàêèõ ñëó÷àÿõ çíà÷åíèÿ ψx ìî-
ãóò áûòü íàéäåíû ïðèáëèæåííî ñ èñïîëüçîâàíèåì
ñèíãóëÿðíîãî ðàçëîæåíèÿ îïåðàòîðà A.
Ïðåäëàãàåìûé â ðàáîòå àëãîðèòì ïðèáëèæåííîãî
îáðàùåíèÿ äëÿ âîññòàíîâëåíèÿ ñèììåòðè÷íîãî m-
òåíçîðíîãî ïîëÿ îñíîâàí íà ïîäõîäå, ïîçâîëÿþùåì
ñâîäèòü çàäà÷ó m-òåíçîðíîé òîìîãðàôèè ê m + 1
çàäà÷àì ñêàëÿðíîé òîìîãðàôèè. Àëãîðèòì ÷èñëåí-
íî ðåàëèçîâàí äëÿ m = 1, 2, ïðèâîäÿòñÿ ðåçóëüòàòû
ýêñïåðèìåíòîâ.
Ðàáîòà âûïîëíåíà ïðè ÷àñòè÷íîé ôèíàíñîâîé ïîä-
äåðæêå ÐÔÔÈ (ïðîåêò �14-01-31491-ìîë à).

Ñïèñîê ëèòåðàòóðû

[1] Derevtsov E.Yu., Dietz R., Louis A.K.,

Schuster T. In�uence of refraction to the
accuracy of a solution for the 2D-emission
tomography problem // Journal of Inverse and Ill-
Posed Problems. � 2000. � Vol. 8, No. 2, P. 161�
191.

1


