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Ñòðóêòóðà àëãåáðû

1. Ïåðåñòàíîâî÷íûå ñîîòíîøåíèÿ. R-ìàòðèöû GL(m|n) òèïà.

2. Õàðàêòåðèñòè÷åñêàÿ ïîäàëãåáðà.

3. Òîæäåñòâî Ãàìèëüòîíà-Êýëè.

4. Áèëèíåéíûå ñîîòíîøåíèÿ íà ñèììåòðè÷åñêèå ôóíêöèè Øó-

ðà.

5. Ñïåêòð êâàíòîâîé ìàòðèöû è ñïåêòðàëüíàÿ ïàðàìåòðèçàöèÿ

õàðàêòåðèñòè÷åñêîé ïîäàëãåáðû.

Òåîðèÿ êîíå÷íîìåðíûõ ïðåäñòàâëåíèé

1. Ñòðóêòóðà áèàëãåáðû: òâèñòîâàííîå êîóìíîæåíèå.

2. Êâàçèòåíçîðíàÿ êàòåãîðèÿ êîíå÷íîìåðíûõ ìîäóëåé.

(a) Îáúåêòû è ìîðôèçìû. Ìîðôèçì ïåðåñòàíîâêè.

(b) Ýêâèâàðèàíòíûå ïðåäñòàâëåíèÿ.

(c) Ôóíäàìåíòàëüíîå âåêòîðíîå è �ïðèñîåäèíåííîå� ïðåäñòàâ-

ëåíèÿ

3. Õàðàêòåðû öåíòðàëüíûõ ýëåìåíòîâ.

Êâàíòîâûå ìíîãîîáðàçèÿ è íåêîììóòàòèâíàÿ

äèôôåðåíöèàëüíàÿ ãåîìåòðèÿ

1. Êâàíòîâàíèå îðáèò êîïðèñîåäèíåííîãî äåéñòâèÿ ëèíåéíîé

ãðóïïû.

2. Êâàíòîâàíèå âåêòîðíûõ ïîëåé. Èíâàðèàíòíûå âåêòîðíûå ïî-

ëÿ

3. Êâàíòîâûå äèôôåðåíöèàëüíûå îïåðàòîðû.
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Àëãåáðà óðàâíåíèÿ îòðàæåíèé
Ïîðîæäàåòñÿ N 2 ãåíåðàòîðàìè lij (N = m + n) ñ ïåðåñòàíî-

âî÷íûìè ñîîòíîøåíèÿìè:

R(L⊗ I)R(L⊗ I) = (L⊗ I)R(L⊗ I)R

Â êîìïàêòíûõ ìàòðè÷íûõ îáîçíà÷åíèÿõ:

R12L1R12L1 = L1R12L1R12

ãäå N 2 × N 2 ìàòðèöà �ñòðóêòóðíûõ êîíñòàíò� R îòíîñèòñÿ ê

GL(m|n) òèïó.

Ýòî îçíà÷àåò:

•
R12R23R12 = R23R12R23

•
(q −R)(q−1 + R) = 0,

÷èñëî q íå ÿâëÿåòñÿ êîðíåì èç åäèíèöû.

•
ρR((n + 1)m+1) = 0.

Âàæíîå ñëåäñòâèå. Åñëè ïîñòðîèòü q-êîñîñèììåòðè÷åñêóþ àë-

ãåáðó ïðîñòðàíñòâà V , dimV = N

Λ−(V ) := T (V )/〈(Im(q−1 + R)〉,

òî åå ðÿä Ãèëüáåðòà-Ïóàíêàðå

P−(t) :=
∑
k≥0

tk dim Λk
−(V ) ,

åñòü ðàöèîíàëüíàÿ ôóíêöèÿ

P−(t) =
N(t)

D(t)
=

1 + a1 t + ... + am t
m

1− b1 t + ... + (−1)n bn tn
=

∏m
i=1(1 + xit)∏n
j=1(1− yjt)
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Õàðàêòåðèñòè÷åñêàÿ ïîäàëãåáðà

• Ïîðîæäàåòñÿ R-ñëåäàìè ñòåïåíåé ìàòðèöû ãåíåðàòîðîâ

pk(L) = TrR(Lk)

• Ëèíåéíûé áàçèñ îáðàçóþò êâàíòîâûå ôóíêöèè Øóðà

λ ` k ⇒ sλ(L) = TrR(L1 . . . LkρR(λ))

Ïðàâèëî óìíîæåíèÿ � êëàññè÷åñêîå ïðàâèëî Ëèòòëâóäà-Ðè-

÷àðäñîíà

sλsµ =
∑
ν

cνλµsν

Ôàêòîðèçîâàííîå òîæäåñòâî Ãàìèëüòîíà-Êýëè

( m∑
k=0

(−q)k L(m−k)s
[m|n]k(L)

)( n∑
r=0

q−r L(n−r)s[m|n]r(L)
)
≡ 0
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Ýëåìåíòû òåîðèè ïðåäñòàâëåíèé

• Ôóíäàìåíòàëüíîå ïðåäñòàâëåíèå â ïðîñòðàíñòâå V

ρV (lji ) . xk = Bj
kxi.

• Äóàëüíîå ïðåäñòàâëåíèå â ïðîñòðàíñòâå V ∗

ρ∗V (lji ) . x
k = −xrR kj

ri

• �Ïðèñîåäèíåííîå� ïðåäñòàâëåíèå

ρV⊗V ∗(L1) . L2 = L1R12 −R12L1
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