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Àííîòàöèÿ. Ðàññìàòðèâàåòñÿ 2 × 2 îïåðàòîðíàÿ ìàòðèöà H. Ïðåäëîæåí àíàëîã èçâåñòíîãî
óðàâíåíèÿ Ôàääååâà äëÿ ñîáñòâåííûõ âåêòîðîâ H è èçó÷åíû íåêîòîðûå åãî âàæíûå ñâîé-
ñòâà, îòíîñÿùèåñÿ ê êîëè÷åñòâó ñîáñòâåííûõ çíà÷åíèé. Â ÷àñòíîñòè, äëÿ H äîêàçàí ïðèíöèï
Áèðìàíà�Øâèíãåðà.
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1. Ââåäåíèå è ïîñòàíîâêà çàäà÷è

Ïóñòü H0, H1 � äâà ãèëüáåðòîâà ïðîñòðàíñòâà, ïðè÷åì dimH0 < ∞ è H := H0 ⊕H1. Â
äàííîé ñòàòüå ìû ðàññìàòðèâàåì îïåðàòîðíóþ ìàòðèöó âèäà

H :=

(
H00 H01

H∗01 H11

)
(1)

â H ñ ýëåìåíòàìè H00 = H∗00 : H0 → H0, H01 : H1 → H0 è H11 : H1 → H1 � ëèíåéíûìè
îãðàíè÷åííûìè îïåðàòîðàìè. Áóäåì ïðåäïîëàãàòü, ÷òî H11 äîïóñêàåò ïðåäñòàâëåíèå

H11 = H0
11 −K, (2)

ãäå H0
11 è K � ëèíåéíûå îãðàíè÷åííûå ñàìîñîïðÿæåííûå îïåðàòîðû, â ÷àñòíîñòè, K ÿâëÿ-

åòñÿ êîìïàêòíûì îïåðàòîðîì, ïðè÷åì K ≥ 0.
Ïðè ýòèõ ïðåäïîëîæåíèÿõ îïåðàòîðíàÿ ìàòðèöà H ÿâëÿåòñÿ îãðàíè÷åííûì è ñàìîñîïðÿ-

æåííûì îïåðàòîðîì â H.
Îäíèì ÷àñòíûì êëàññîì òàêèõ îïåðàòîðíûõ ìàòðèö ÿâëÿåòñÿ îáîáùåííàÿ ìîäåëü Ôðè-

äðèõñà [1]. Äëÿ îïèñàíèÿ ýòîé ìîäåëè ìû ñíà÷àëà îïðåäåëèì äâóõêàíàëüíîå ãèëüáåðòî-
âî ïðîñòðàíñòâî H = H0 ⊕ H1, ñîñòîÿùåå èç îäíîìåðíîãî �ìîëåêóëÿðíîãî� ïðîñòðàíñòâà
H0 = C (êàíàë 1) è �ÿäåðíîãî� ïðîñòðàíñòâà H1 = L2(Td) (êàíàë 2), � ýòî ãèëüáåðòîâî
ïðîñòðàíñòâî êâàäðàòè÷íî èíòåãðèðóåìûõ (êîìïëåêñíûõ) ôóíêöèé, çàäàííûõ íà d-ìåðíîì
òîðå Td. Ýëåìåíòû H ïðåäñòàâèìû êàê âåêòîðû f = (f0, f1), ãäå f0 ∈ H0 è f1 ∈ H1, ïðè
ýòîì f0 � êîìïëåêñíîå ÷èñëî. Ñêàëÿðíîå ïðîèçâåäåíèå

〈f, g〉H := f0g0 + 〈f1, g1〉

Ïîñòóïèëà â ðåäàêöèþ 29.03.2023, ïîñëå äîðàáîòêè 07.05.2023. Ïðèíÿòà ê ïå÷àòè 29.05.2023.
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ëþáûõ äâóõ ýëåìåíòîâ f = (f0, f1), g = (g0, g1) ∈ H çàäàåòñÿ åñòåñòâåííûì îáðàçîì ÷åðåç
ñêàëÿðíûå ïðîèçâåäåíèÿ f0g0 â H0 è

〈f1, g1〉 =

∫
Td

f1(t)g1(t)dt

â H1. Â ðàáîòå [1] áûëè ðàññìîòðåíû êàê ìàòðè÷íûå ýëåìåíòû ñëåäóþùèå îïåðàòîðû:

H00f0 = af0, H01f1 =

∫
Td

v(t)f1(t)dt,

(H11f1)(x) = u(x)f1(x), (Kf1)(x) =

∫
Td

k(x, t)f1(t)dt, (3)

ãäå a ∈ R � ôèêñèðîâàííîå âåùåñòâåííîå ÷èñëî, ôóíêöèè u(·), v(·) è k(·, ·) � âåùåñòâåí-
íîçíà÷íûå íåïðåðûâíûå ôóíêöèè, çàäàííûå íà Td è (Td)2 ñîîòâåòñòâåííî. Ñëåäóåò îòìå-
òèòü, ÷òî ãàìèëüòîíèàí H11, îïðåäåëåííûé ôîðìóëîé (2), íàïîìèíàåò ãàìèëüòîíèàí îäíîé
èçâåñòíîé ìîäåëè Ôðèäðèõñà [2], [3]. Â ðàáîòå [4] ãàìèëüòîíèàí òàêîãî òèïà èçó÷àëñÿ, ÷òî-
áû ÿâíî îáîçíà÷èòü ìåõàíèçì, âåäóùèé ê óâåëè÷åíèþ âåðîÿòíîñòè ñëèÿíèÿ â ñëó÷àå óçêîãî
îêîëîïîðîãîâîãî ÿäåðíîãî ðåçîíàíñà. Â ðàáîòàõ [5]�[9] èçó÷àëèñü ñïåêòðàëüíûå ñâîéñòâà
îáîáùåííîé ìîäåëè Ôðèäðèõñà, à êîëè÷åñòâî ñîáñòâåííûõ çíà÷åíèé ìîäåëè Ôðèäðèõñà èñ-
ñëåäîâàíî â [10], [11].
Â íàñòîÿùåé ñòàòüå ìû ñòðîèì àíàëîã óðàâíåíèÿ Ôàääååâà äëÿ ñîáñòâåííûõ âåêòîðîâ

îïåðàòîðà H, çàäàííîãî ôîðìóëîé (1), è èçó÷àåì íåêîòîðûå åãî âàæíûå ñâîéñòâà, îòíîñÿ-
ùèåñÿ ê êîëè÷åñòâó ñîáñòâåííûõ çíà÷åíèé.

2. Àíàëîã óðàâíåíèÿ Ôàääååâà äëÿ ñîáñòâåííûõ âåêòîðîâ H. Îñíîâíûå
ñâîéñòâà

Ïîñêîëüêó H00, H01 è K ÿâëÿþòñÿ êîìïàêòíûìè îïåðàòîðàìè, ïî òåîðåìå Âåéëÿ [12] äëÿ
ñóùåñòâåííîãî ñïåêòðà σess(H) îïåðàòîðà H èìååì σess(H) = σess(H

0
11).

Ïóñòü Ii � òîæäåñòâåííûé îïåðàòîð íà Hi, i = 0, 1, è R0
11(z) := (H0

11 − zI1)−1, z ∈ ρ(H0
11).

Â íàøåì àíàëèçå äèñêðåòíîãî ñïåêòðà H âàæíóþ ðîëü èãðàåò 2 × 2 áëî÷íàÿ îïåðàòîðíàÿ
ìàòðèöà

T (z) :=

(
T00(z) T01(z)
T10(z) T11(z)

)
: H → H, z ∈ ρ(H0

11), (4)

ãäå ýëåìåíòû Tij(z) : Hj → Hi, i, j = 0, 1, îïðåäåëÿþòñÿ ôîðìóëàìè

T00(z) := (1 + z)I0 −H00 +H01R
0
11(z)H

∗
01,

T01(z) := −H01R
0
11(z)K

1/2,

T10(z) := −K1/2R0
11(z)H

∗
01,

T11(z) := K1/2R0
11(z)K

1/2.

(5)

Â äàëüíåéøåì áóäåì ÷åðåç Pj , j = 0, 1, îáîçíà÷àòü îðòîãîíàëüíûå ïðîåêöèè èç H íà Hj .
Ìíîæåñòâî ρ(H0

11) ∩ R ÿâëÿåòñÿ îòêðûòûì. Ïîýòîìó èìååì ïðåäñòàâëåíèå

ρ(H0
11) ∩ R =

N⋃
k=1

∆k, 1 ≤ N ≤ ∞, (6)

ãäå ∆k � îòêðûòûå ïîïàðíî íå ïåðåñåêàþùèåñÿ èíòåðâàëû â R. Â äàëüíåéøåì áóäåì íà-
çûâàòü èíòåðâàëû ∆k îòêðûòûìè êîìïîíåíòàìè ìíîæåñòâà ρ(H0

11) ∩ R.
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Òåîðåìà 1. Ïóñòü T (z), z ∈ ρ(H0
11), � îïåðàòîðíîçíà÷íàÿ ôóíêöèÿ, çàäàííàÿ ôîðìóëàìè

(4) è (5).
(i) T (·) ÿâëÿåòñÿ ôóíêöèåé Íåâàíëèííû, äîïóñêàþùåé ïðåäñòàâëåíèå

T (z) = C0 + zC1 + L∗(H0
11 − z)−1L, z ∈ ρ(H0

11), (7)

ãäå

C0 :=

(
1−H00 0

0 0

)
= C∗0 , C1 :=

(
I0 0
0 0

)
= P0 ≥ 0

è

L := (H∗01 −K) :
H0

⊕
H1

→ H.

(ii) Ôóíêöèÿ T (·) íåïðåðûâíà è íåïðåðûâíî äèôôåðåíöèðóåìà ïî îïåðàòîðíîé íîðìå.

(iii) Íà êàæäîé îòêðûòîé êîìïîíåíòå ∆k ìíîæåñòâà ρ(H0
11)∩R ôóíêöèÿ T (·) ÿâëÿåòñÿ

íåóáûâàþùåé è óäîâëåòâîðÿåò âêëþ÷åíèþ ker(T ′(x)) ⊆ ker(T (x)), x ∈ ∆k.

Äîêàçàòåëüñòâî. Íåïîñðåäñòâåííîå âû÷èñëåíèå ïîêàçûâàåò, ÷òî T (z) äîïóñêàåò ïðåäñòàâ-
ëåíèå (6). Èç (7) ñðàçó âûòåêàåò, ÷òî T (z) ÿâëÿåòñÿ ôóíêöèåé Íåâàíëèííû.
(ii) Èñïîëüçóÿ ïðåäñòàâëåíèå (6), ëåãêî ïðîâåðÿåòñÿ, ÷òî T (·) íåïðåðûâíà ïî îïåðàòîðíîé

íîðìå. Åñëè z ∈ ρ(H0
11), òî

T ′(z) :=
d

dz
T (z) = C1 + L∗(H0

11 − z)−2L, z ∈ ρ(H0
11). (8)

Çíà÷èò, T ′(·) òàêæå íåïðåðûâíà ïî îïåðàòîðíîé íîðìå.
(iii) Â ÷àñòíîñòè, èç (8) ñëåäóåò T ′(z) ≥ 0 ïðè x ∈ ∆k. Èñïîëüçóÿ ïðåäñòàâëåíèå

T (x′)− T (x) =

∫ x′

x
T ′(t)dt, x′, x ∈ ∆k, x ≤ x′,

ïîëó÷àåì T ′(x) ≥ T (x), îòêóäà T (x) ÿâëÿåòñÿ íåóáûâàþùåé ôóíêöèåé íà èíòåðâàëå ∆k.
Åñëè

T ′(x)

(
φ0
φ1

)
= C1

(
φ0
φ1

)
+ L∗(H0

11 − x)−2L

(
φ0
φ1

)
= 0,

òî

C1

(
φ0
φ1

)
= 0 è L∗(H0

11 − x)−2L

(
φ0
φ1

)
= 0.

Èç ïåðâîãî óñëîâèÿ èìååì φ0 = 0, à èç âòîðîãî �Kφ1 = 0. Îáðàòíîå òàêæå âåðíî. Çíà÷èò,
ker(T ′(x)) = {0}⊕ ker(K). Ëåãêî ïðîâåðèòü, ÷òî ðàâåíñòâî ker(T ′(x)) = {0}⊕ ker(K) âëå÷åò
ker(T ′(x)) ⊆ ker(T (x)), x ∈ ∆k. �

Ñëåäóþùåå óòâåðæäåíèå îïèñûâàåò èçâåñòíûé ïðèíöèï Áèðìàíà�Øâèíãåðà è óñòàíàâ-
ëèâàåò ñâÿçü ìåæäó ñîáñòâåííûìè çíà÷åíèÿìè H è T (z).

Òåîðåìà 2. ×èñëî x0 ∈ R ∩ ρ(H0
11) ÿâëÿåòñÿ ñîáñòâåííûì çíà÷åíèåì îïåðàòîðà H òî-

ãäà è òîëüêî òîãäà, êîãäà 1 ∈ σp(T (x0)). Áîëåå òîãî, ñîáñòâåííûå ÷èñëà x0 è 1 èìåþò

îäèíàêîâóþ êðàòíîñòü.

Äîêàçàòåëüñòâî. Ïóñòü x0 ∈ ρ(H0
11) � ñîáñòâåííîå çíà÷åíèå H ñ ñîîòâåòñòâóþùåé ñîá-

ñòâåííîé ôóíêöèåé φ = (φ0, φ1) ∈ H. Òîãäà φ0 è φ1 óäîâëåòâîðÿþò ñëåäóþùåé ñèñòåìå
óðàâíåíèé:

(H00 − x0I0)φ0 +H01φ1 = 0,
H∗01φ0 + (H0

11 − x0I1)φ1 −Kφ1 = 0.
(9)
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Ïîñêîëüêó x0 ∈ ρ(H0
11), èç âòîðîãî óðàâíåíèÿ ñèñòåìû (9) èìååì

φ1 = R0
11(x0)Kφ1 −R0

11(x0)H
∗
01φ0. (10)

Óìíîæàÿ (10) ñëåâà íà K1/2, ïîëó÷àåì

K1/2φ1 = K1/2R0
11(x0)Kφ1 −K1/2R0

11(x0)H
∗
01φ0.

Ïîëàãàÿ φ̃1 := K1/2φ1, èìååì

φ̃1 = K1/2R0
11(x0)Kφ̃1 −K1/2R0

11(x0)H
∗
01φ0.

Èñïîëüçóÿ φ̃1 := K1/2φ1, ïîëó÷àåì

φ1 = R0
11(x0)K

1/2φ̃1 −R0
11(x0)H

∗
01φ0. (11)

Ïîäñòàâëÿÿ (11) â ïåðâîå óðàâíåíèå ñèñòåìû (9), ìîæåì çàêëþ÷èòü, ÷òî (9) èìååò íåòðè-
âèàëüíîå ðåøåíèå òîãäà è òîëüêî òîãäà, êîãäà ñèñòåìà óðàâíåíèé

(H00 − x0I0 −H01R
0
11(x0)H

∗
01)φ0 +H01R

0
11(x0)K

1/2φ̃1 = 0,

K1/2R0
11(x0)H

∗
01φ0 + (I1 −K1/2R0

11(x0)K
1/2)φ̃1 = 0

èëè ìàòðè÷íîå óðàâíåíèå φ̃−T (x0)φ̃ = 0, φ̃ = (φ0, φ̃1)
⊥ ∈ H, èìååò íåòðèâèàëüíîå ðåøåíèå.

ßñíî, ÷òî ëèíåéíûå ïîäïðîñòðàíñòâà ðåøåíèé (9) è óðàâíåíèÿ φ̃−T (λ)φ̃ = 0 èìåþò îäíó è
òó æå ðàçìåðíîñòü. Ïîýòîìó êðàòíîñòè ñîáñòâåííûõ çíà÷åíèé x0 è 1 îïåðàòîðîâ H è T (x0),
ñîîòâåòñòâåííî, ñîâïàäàþò. �

Çàìå÷àíèå. Îòìåòèì, ÷òî óðàâíåíèå T (x0)φ = φ, ãäå x0 ∈ R ∩ ρ(H0
11), ÿâëÿåòñÿ àíàëîãîì

ñèñòåìû èíòåãðàëüíûõ óðàâíåíèé òèïà Ôàääååâà äëÿ ñîáñòâåííûõ âåêòîðîâ îïåðàòîðà H.

Äëÿ îãðàíè÷åííîãî ñàìîñîïðÿæåííîãî îïåðàòîðà B, äåéñòâóþùåãî â ãèëüáåðòîâîì ïðî-
ñòðàíñòâå H, è äëÿ âåùåñòâåííîãî ÷èñëà λ îáîçíà÷èì ÷åðåç HB(λ) ⊂ H ïîäïðîñòðàíñòâî
âñåõ ýëåìåíòîâ f ∈ H, óäîâëåòâîðÿþùèõ íåðàâåíñòâó (Bf, f)H > λ||f ||2 ïðè 0 6= f ∈ Hλ.
Ïîëîæèì äàëåå [13]

n(λ,B) := sup
HB(λ)

dim(HB(λ)), λ ∈ R.

Òåîðåìà 3. Ïóñòü B � îãðàíè÷åííûé ñàìîñîïðÿæåííûé îïåðàòîð ñî ñïåêòðàëüíîé ìåðîé

EB(·). Òîãäà âåðíû ñëåäóþùèå óòâåðæäåíèÿ.

(i) Äëÿ ëþáîãî λ ∈ R èìååì

n(λ,B) = dim(ranEB((λ,∞))). (12)

Â ÷àñòíîñòè, ôóíêöèÿ n(λ,B) ÿâëÿåòñÿ íåóáûâàþùåé, ò. å. n(λ,B) ≥ n(λ′, B), λ ≤ λ′.
(ii) Ôóíêöèÿ n(·, B) íåïðåðûâíà ñïðàâà, ò. å. lim

µ→λ+0
n(µ,B) = n(λ,B) äëÿ ëþáîãî λ ∈ R.

(iii) Ôóíêöèÿ n(·, B) íåïðåðûâíà â òî÷êå λ ∈ R òîãäà è òîëüêî òîãäà, êîãäà ëèáî

n(λ,B) =∞, ëèáî λ ∈ ρ(B).

Äîêàçàòåëüñòâî. (i) Çàìåòèì, ÷òî âñåãäà âûïîëíÿåòñÿ dim(ranEB((λ,∞))) ≤ n(λ,B), λ ∈
R. Åñëè dim(ranEB((λ,∞))) =∞, òî n(λ,B) =∞, ò. å. n(λ,B) = dim(ranEB((λ,∞))). Ïðåä-
ïîëîæèì, ÷òî dim(ranEB((λ,∞))) <∞. Ïîëîæèì

HEB
(λ) := EB((λ,∞))H è H⊥EB

(λ) := H	HEB
(λ) = EB((−∞, λ])H,

λ ∈ R. Çàìåòèì, ÷òî HEB
(λ)⊕H⊥EB

(λ) = H, λ ∈ R. Áîëåå òîãî,

f ∈ H⊥EB
(λ)⇐⇒ (Bf, f) ≤ (f, f).
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Ïóñòü HB(λ) � ïîäïðîñòðàíñòâî H òàêîå, ÷òî (Bf, f) > λ(f, f) ïðè f ∈ HB(λ). Ïîëî-
æèì h := EB((λ,∞))f è g := f 	 h = EB((−∞, λ])f. Ëåãêî ïðîâåðèòü, ÷òî Jh := g,
h ∈ dom(J) := EB((λ,∞))HB(λ), � êîððåêòíî îïðåäåëåííûé çàìêíóòûé îïåðàòîð, äåéñòâó-
þùèé èçHEB

(λ) âH⊥EB
(λ). Çàìåòèì, ÷òî h = 0 âëå÷åò g = 0, òàê êàê èíà÷å f = 0⊕g ∈ HB(λ)

âëå÷åò (Bf, f) ≤ (f, f), ÷òî ïðîòèâîðå÷èò ïðåäïîëîæåíèþ îòíîñèòåëüíî HB(λ). Ïîñêîëüêó
ãðàôèê îïåðàòîðà J ñîâïàäàåò ñ HB(λ), îïåðàòîð ÿâëÿåòñÿ çàìêíóòûì. Ðàññìîòðèì îïåðà-
òîð

Ĵh :=

(
h
Jh

)
: h 3 EB((λ,∞))HB(λ) ⊆ HEB

(λ)→ HB(λ).

Èç ýòîãî îïðåäåëåíèÿ ìîæíî ëåãêî ïîëó÷èòü, ÷òî ran(Ĵ) = HB(λ). Çíà÷èò, dim(HB(λ)) ≤
dim(HEB

(λ)) ≤ dim(ran(EB((λ,∞)))), îòêóäà n(λ,B) ≤ dim(ran(EB((λ,∞)))). Òîãäà

n(λ,B) = dim(ran(EB((λ,∞)))).

Èç (12) ëåãêî ïîëó÷èòü, ÷òî n(λ,B) ÿâëÿåòñÿ íåâîçðàñòàþùåé ôóíêöèåé.
(ii) Åñëè dim(ran(EB((λ′,∞)))) = ∞ äëÿ íåêîòîðîãî λ′ > λ, òî, î÷åâèäíî, n(λ,B) =

n(µ,B) = ∞ äëÿ µ ∈ (λ, λ′], îòñþäà èìååì íåïðåðûâíîñòü ñïðàâà. Ïðåäïîëîæèì, ÷òî
n(λ,B) =∞ è n(λ′, B) <∞ äëÿ ëþáîãî λ′ > λ. Â ýòîì ñëó÷àå íà èíòåðâàëå (λ,∞) åñòü áåñ-
êîíå÷íî ìíîãî èçîëèðîâàííûõ ñîáñòâåííûõ çíà÷åíèé êîíå÷íîé êðàòíîñòè ñ åäèíñòâåííîé
ïðåäåëüíîé òî÷êîé λ. Ñëåäîâàòåëüíî, lim

µ→λ+0
n(µ,B) =∞, îòêóäà ñíîâà ïîëó÷àåì íåïðåðûâ-

íîñòü ñïðàâà. Íàêîíåö, ïóñòü n(λ,B) < ∞. Â ýòîì ñëó÷àå èíòåðâàë (λ,∞) ñîäåðæèò ëèøü
êîíå÷íîå ÷èñëî ñîáñòâåííûõ çíà÷åíèé êîíå÷íîé êðàòíîñòè. Çíà÷èò, åñëè λ′ äîñòàòî÷íî áëèç-
êî ê λ, òî (λ, λ′) íå ñîäåðæèò íè îäíîãî ñîáñòâåííîãî çíà÷åíèÿ. Îòñþäà n(λ,B) = n(µ,B)
äëÿ µ ∈ (λ, λ′), îòêóäà ñëåäóåò íåïðåðûâíîñòü.
(iii) Îñòàëîñü äîêàçàòü íåïðåðûâíîñòü ñïðàâà. Ïîñêîëüêó ôóíêöèÿ n(·, B) ÿâëÿåòñÿ íåâîç-

ðàñòàþùåé è åå çíà÷åíèÿ öåëûå, ñóùåñòâóåò λ∞(B) ∈ R òàêîå, ÷òî n(λ,B) = ∞ ïðè
λ < λ∞(B). Çíà÷åíèå n(λ∞(B), B) ñàìî ìîæåò áûòü êîíå÷íûì èëè áåñêîíå÷íûì. Åñëè
λ < λ∞(B), òî n(µ,B) =∞ ïðè µ ∈ (λ, λ∞(B)). Îòñþäà ôóíêöèÿ n(·, B) íåïðåðûâíà ñïðà-
âà â òî÷êå λ. Íà èíòåðâàëå (λ∞(B),∞) ñïåêòð B äèñêðåòåí. Åñëè λ ∈ ρ(B)∩ (λ∞(B),∞), òî
ìîæíî ëåãêî ïîêàçàòü, ÷òî n(·, B) � êîíñòàíòà â íåêîòîðîé îêðåñòíîñòè λ, îòêóäà ñëåäóåò
íåïðåðûâíîñòü. Åñëè λ ÿâëÿåòñÿ ñîáñòâåííûì çíà÷åíèåì, òî n(·, B) ïîñòîÿííà íà [λ, µ), ãäå
µ > λ äîñòàòî÷íî ìàëî. Åñëè λ = λ∞(B), òî n(λ,B) ìîæåò áûòü êîíå÷íûì èëè áåñêîíå÷-
íûì. Åñëè n(λ∞(B), B) = ∞, òî λ ÿâëÿåòñÿ ïðåäåëüíîé òî÷êîé äèñêðåòíîãî ñïåêòðà B íà
(λ∞(B), B). Çíà÷èò, n(·, B) íåïðåðûâíà ñïðàâà. Åñëè n(λ∞(B), B) êîíå÷íî, òî n(·, B) ïî-
ñòîÿííà íà [λ∞(B), µ) äëÿ äîñòàòî÷íî ìàëîãî µ > λ∞(B), îòêóäà ñëåäóåò íåïðåðûâíîñòü
ñïðàâà. �

×àñòü ðåçóëüòàòîâ òåîðåìû 3 èçó÷àëàñü äëÿ ìîäåëè Ôðèäðèõñà â [10].
Àâòîðû áëàãîäàðíû ðåöåíçåíòó çà öåííûå êðèòè÷åñêèå çàìå÷àíèÿ.
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Main properties of the Faddeev equation for 2× 2 operator matrices

Abstract. In the present paper we consider a 2× 2 operator matrix H. We construct an analog of
the well-known Faddeev equation for the eigenvectors of H and study some important properties
of this equation, related with the number of eigenvalues. In particular, the Birman�Schwinger
principle for H is proven.
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