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Ïðåäëàãàåòñÿ ìåòîä ïîñòðîåíèÿ ïðåäñòàâëåíèÿ ðàçðåøàþùåé ïîëóãðóïïû äëÿ óðàâ-
íåíèÿ Øð¼äèíãåðà â âèäå ôîðìóëû Ôåéíìàíà äëÿ ñëó÷àÿ, êîãäà òàêîå ïðåäñòàâëåíèå
èçâåñòíî äëÿ óðàâíåíèÿ òåïëîïðîâîäíîñòè è ñîñòîèò èç ñàìîñîïðÿæ¼ííûõ îïåðàòîðîâ.

Ïóñòü H � êîìïëåêñíîå ãèëüáåðòîâî ïðîñòðàíñòâî ôóíêöèé. Ïóñòü D � åãî äîñòà-
òî÷íî áîëüøîå áåñêîíå÷íîìåðíîå ïîäïðîñòðàíñòâî. Ïóñòü D � çàìûêàíèå D â H � òî
ïðîñòðàíñòâî, â êîòîðîì èùóòñÿ ðåøåíèÿ óðàâíåíèé. Ïóñòü L : D → H � ëèíåéíûé
äèôôåðåíöèàëüíûé îïåðàòîð âòîðîãî ïîðÿäêà, è óðàâíåíèå òåïëîïðîâîäíîñòè çàïèñû-
âàåòñÿ â âèäå u′t = Lu, à óðàâíåíèå Øð¼äèíãåðà â âèäå u′t = iLu.

Ïóñòü ñåìåéñòâî ëèíåéíûõ íåïðåðûâíûõ îïåðàòîðîâ St : H → H óäîâëåòâîðÿåò
1. St(D) ⊆ D;
2. S0 = id;
3. d

dt
(Stu)|t=0 = Lu äëÿ êàæäîé u ∈ D;

4. ‖(St − id)2u‖ = O(t2) äëÿ êàæäîé u ∈ D;
5. ‖St‖ ≤ 1 ïðè âñåõ t ≥ 0;
6. St - ñàìîñîïðÿæåííûé îïåðàòîð ïðè êàæäîì t ≥ 0;
7. Îïåðàòîð (L,D) äîïóñêàåò çàìûêàíèå â H è ÿâëÿåòñÿ ãåíåðàòîðîì ñèëüíî íåïðå-

ðûâíîé ïîëóãðóïïû.

Òîãäà îïåðàòîð Gt = exp[i(St − id)] óäîâëåòâîðÿåò
1'. Gt(D) ⊆ D;
2'. G0 = id;
3'. d

dt
Gt|t=0 = iL íà D;

4'. ‖Gt‖ ≤ 1 ïðè âñåõ t ≥ 0.

Ïðè ýòîì 1' ñëåäóåò èç 1, 2' èç 2, 3' èç 3-5, à 4' � èç 5-6. Ê ñåìåéñòâó Gt äëÿ ïî-
ñòðîåíèÿ ôîðìóë Ôåéíìàíà ìîæíî ïðèìåíÿòü òåîðåìó ×åðíîâà, åñëè äîïîëíèòåëüíî
ïîòðåáîâàòü, ÷òî

5'. Îïåðàòîð (iL,D) äîïóñêàåò çàìûêàíèå â H è ÿâëÿåòñÿ ãåíåðàòîðîì ñèëüíî íåïðå-
ðûâíîé ïîëóãðóïïû.

Åñëè îïåðàòîðû St íå ñàìîñîïðÿæ¼ííûå, òî ìîæíî ïîïðîáîâàòü ïðîâåñòè ïîäîáíóþ
ïðîöåäóðó ñ îïåðàòîðàìè (St +S∗t )/2 èëè StS

∗
t , êîòîðûå óæå áóäóò ñàìîñîïðÿæ¼ííûìè.
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