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Abstract: We consider polynomial quantization on para-Hermitian symmetric spaces G/H with the pseudo-
orthogonal group G = SO0(p, q). We express the Berezin transform in terms of Laplacians, compute its
eigenvalues and determine its asymtotics.
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Ê ÂÎÏÐÎÑÓ Î ÐÀÑØÈÐÅÍÈÈ ÍÅÊÎÒÎÐÛÕ ÈÃÐÎÂÛÕ ÇÀÄÀ× Â ÊËÀÑÑÅ
ÊÎÍÅ×ÍÎ-ÀÄÄÈÒÈÂÍÛÕ ÌÅÐ

c© À.Ã. ×åíöîâ, Þ.Â. Øàïàðü

Êëþ÷åâûå ñëîâà: êîíå÷íî-àääèòèâíàÿ ìåðà; ìàêñèìèí; ñëàáàÿ àáñîëþòíàÿ íåïðåðûâíîñòü.
Àííîòàöèÿ: Ðàññìàòðèâàåòñÿ ðàñøèðåíèå íåóñòîé÷èâîé èãðîâîé çàäà÷è â êëàññå êîíå÷íî-àääèòèâíûõ

ìåð.

Ïóñòü (I1,L1) è (I2,L2) � ïàðà èçìåðèìûõ ïðîñòðàíñòâ ñ ïîëóàëãåáðàìè ìíîæåñòâ, I1 6= ∅ è
I2 6= ∅, η1 è η2 � íåîòðèöàòåëüíûå âåùåñòâåííîçíà÷íûå (â/ç) êîíå÷íî-àääèòèâíûå (ê.-à.) ìåðû
íà L1 è L2 ñîîòâåòñòâåííî. Ôèêñèðóåì íàòóðàëüíûå ÷èñëà k, l, p, q;

(αi)i∈1,k : 1, k → B(I1,L1), (βj)j∈1,l : 1, l → B(I2,L2),
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(γi)i∈1,p : 1, p → B(I1,L1), (ωj)j∈1,q : 1, q → B(I2,L2),

ãäå B(I1,L1) è B(I2,L2) � áàíàõîâû ïðîñòðàíñòâà ÿðóñíûõ [1, �2.7] â/ç ôóíêöèé íà I1 è I2

ñîîòâåòñòâåííî (ñì. òàêæå [2, ãë. IV]). Ïóñòü U è V � íåïóñòûå ïîäìíîæåñòâà (ï/ì) B(I1,L1) è
B(I2,L2) ñîîòâåòñòâåííî, Y è Z � íåïóñòûå êîìïàêòû â Rp è â Rq ñîîòâåòñòâåííî. Ðàññìàòðèâàåì
îãðàíè÷åíèÿ 


∫

I1

γiudη1




i∈1,p

∈ Y,




∫

I2

ωjvdη2




j∈1,q

∈ Z (1)

íà âûáîð u ∈ U è v ∈ V (èíòåãðàëû ïîíèìàþòñÿ â ñìûñëå [1, ãë. 3]). ×åðåç U (÷åðåç V) îáîçíà÷àåì
ìíîæåñòâî Y -äîïóñòèìûõ (Z-äîïóñòèìûõ) ¾óïðàâëåíèé¿ u ∈ U (v ∈ V ); ñì. (1). Ïóñòü




∫

I1

|u|dη1 6 cU ∀u ∈ U


 &




∫

I2

|v|dη2 6 cV ∀v ∈ V


 ,

ãäå cU è cV � ïîëîæèòåëüíûå êîíñòàíòû. Ôèêñèðóåì íåïðåðûâíóþ â/ç ôóíêöèþ f0 íà Rk × Rl;
îïðåäåëÿåì Φ â âèäå

(u, v) 7→ f0







∫

I1

αiudη1




i∈1,k

,




∫

I2

βjvdη2




j∈1,l


 : U × V → R.

Åñëè ζ ∈]0,∞[, òî ÷åðåç O
(p)
ζ [Y ] (÷åðåç O

(q)
ζ [Z]) îáîçíà÷àåì îòêðûòóþ ζ-îêðåñòíîñòü êîìïàêòà Y

(êîìïàêòà Z) â ñìûñëå íîðìû, îïðåäåëÿåìîé êàê íàèáîëüøèé ìîäóëü êîìïîíåíò ñîîòâåòñòâóþ-
ùåãî âåêòîðà;

U∂ [ζ] ,





u ∈ U |



∫

I1

γiudη1




i∈1,p

∈ O
(p)
ζ [Y ]





, V∂ [ζ] ,





v ∈ V |



∫

I2

ωjvdη2




j∈1,q

∈ O
(q)
ζ [Z]





.

Ââåäåì ñëåäóþùèå ïðàâèëà ïîãðóæåíèÿ U è V â ïðîñòðàíñòâà A(L1) è A(L2) âñåõ â/ç ê.-à.
ìåð îãðàíè÷åííîé âàðèàöèè íà L1 è L2 (ñì.[1, �3.7], [3, ñ. 69]):

u 7→ u ∗ η1 : U → A(L1), v 7→ v ∗ η2 : V → A(L2),

ãäå óïðàâëåíèÿì èç U è V ñîïîñòàâëÿþòñÿ íåîïðåäåëåííûå èíòåãðàëû îòíîñèòåëüíî η1 è η2

ñîîòâåòñòâåííî. ×åðåç Ũ (÷åðåç Ṽ ) îáîçíà÷àåì ∗ - ñëàáîå (ñì. [3, (3.4.13)]) çàìûêàíèå ìíîæåñòâà
{u ∗ η1 : u ∈ U} (ìíîæåñòâà {v ∗ η2 : v ∈ V });

Ũ∂ ,





µ ∈ Ũ |



∫

I1

γidµ




i∈1,p

∈ Y





, Ṽ∂ ,





ν ∈ Ṽ |



∫

I2

ωjdν




j∈1,q

∈ Z





.

Ñïðàâåäëèâû ñëåäóþùèå ñâîéñòâà ýêâèâàëåíòíîñòè:

(Ũ∂ 6= ∅) ⇔ (U∂ [ε] 6= ∅ ∀ε ∈]0,∞[); (Ṽ∂ 6= ∅) ⇔ (V∂ [δ] 6= ∅ ∀δ ∈]0,∞[). (2)

Ïîëàãàåì â äàëüíåéøåì Ũ∂ 6= ∅ è Ṽ∂ 6= ∅. Ïóñòü (ñì. (2))

V(ε, δ) , sup
v∈V∂ [δ]

inf
u∈U∂ [ε]

Φ(u, v) ∀ε ∈]0,∞[ ∀δ ∈]0,∞[;
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V , max
ν∈eV∂

min
µ∈eU∂

f0







∫

I1

αidµ




i∈1,k

,




∫

I2

βjdν




j∈1,l


 .

∀æ ∈]0,∞[ ∃ζ ∈]0,∞[: |V(ε, δ)− V| < æ ∀ε ∈]0, ζ[ ∀δ ∈]0, ζ[.
Ïóñòü ìíîæåñòâî {u∗η1 : u ∈ U} âñþäó ïëîòíî â Ũ â òîïîëîãèè τ0(L1) [3, (4.2.9)] è {v ∗η2 : v ∈

∈ V } âñþäó ïëîòíî â Ṽ â òîïîëîãèè τ0(L2), à êàæäàÿ èç ôóíêöèé γi, i ∈ 1, p è ωj , j ∈ 1, l ÿâëÿåòñÿ
ñòóïåí÷àòîé [1, �2.7] â ñìûñëå (I1,L1) è (I2,L2) ñîîòâåòñòâåííî. Òîãäà ìíîæåñòâî {u ∗ η1 : u ∈ U}
âñþäó ïëîòíî â Ũ∂ (ìíîæåñòâî {v ∗ η2 : v ∈ V} âñþäó ïëîòíî â Ṽ∂) ïðè îñíàùåíèè A(L1) è A(L2)
∗-ñëàáûìè òîïîëîãèÿìè [3, (3.4.13)]; U 6= ∅, V 6= ∅.
Ñïðàâåäëèâî ðàâåíñòâî: V = sup

v∈V
inf
u∈U

Φ(u, v).

Èç òåîðåì 1, 2 èìååì óñòîé÷èâîñòü ïî ìàêñèìèíó: ∀ζ ∈]0,∞[ ∃θζ ∈]0,∞[:

|V(ε, δ)− sup
v∈V

inf
u∈U

Φ(u, v)| < ζ ∀ε ∈]0, θζ [ ∀δ ∈]0, θζ [.
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Abstract: The extension of an unstable game problem in the class of �nitely additivi measures is considered.
Keywords: �nitely additive measure; maximin; weak absolute continuity.
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