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Âñòóï

Íåõàé G � äîâiëüíà îáëàñòü êîìïëåêñíî¨ ïëîùèíè i H(G) � ïðîñòið óñiõ àíàëiòè÷íèõ

â G ôóíêöié. Íåõàé G1, G2 � äîâiëüíi îáëàñòi êîìïëåêñíî¨ ïëîùèíè. Ëiíiéíèé îïåðàòîð

A : H(G1) −→ H(G2) íàçèâà¹òüñÿ ìóëüòèïëiêàòèâíèì, ÿêùî

A(fg) = A(f)A(g)

äëÿ âñiõ ôóíêöié f, g ç ïðîñòîðó H(G1).

Â [1] Í.Ð. Íàíäàêóìàð îïèñàâ âñi ìóëüòèïëiêàòèâíi îïåðàòîðè A ó âèïàäêó G1 = G2,

à â [2] âií ðîçâ'ÿçàâ öþ çàäà÷ó äëÿ äîâiëüíèõ îáëàñòåé G1, G2. Â ìîíîãðàôi¨ [3] îïèñàíi

ìóëüòèïëiêàòèâíi ôóíêöiîíàëè â ðiçíèõ ïðîñòîðàõ àíàëiòè÷íèõ ôóíêöié. Óçàãàëüíþ-

þ÷è ïîíÿòòÿ ìóëüòèïëiêàòèâíèõ ôóíêöiîíàëiâ, â [4] îïèñàíî âñi òðiéêè ëiíiéíèõ ôóí-

êöiîíàëiâ L,M,N íà ïðîñòîði H(G), äëÿ ÿêèõ âèêîíó¹òüñÿ ðiâíiñòü

L(fg) =M(f)N(g)

ïðè f, g ∈ H(G). Ïîäàëüøi äîñëiäæåííÿ ðiçíèõ ìîäèôiêàöié ìóëüòèïëiêàòèâíèõ îïåðà-

òîðiâ çäiéñíþâàëèñÿ â ðîáîòàõ [5], [6].
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Ìåòîþ äàíî¨ ðîáîòè ¹ îïèñ óñiõ íàáîðiâ ëiíiéíèõ îïåðàòîðiâ A,Bj, j = 1, n, ÿêi äiþòü

ç ïðîñòîðó H(G1) â H(G2) i äëÿ äîâiëüíèõ ôóíêöié fj ∈ H(G1), j = 1, n, çàäîâîëüíÿþòü

ðiâíiñòü

A

(
n∏
j=1

fj

)
=

n∏
j=1

Bj(fj).

1 Äîïîìiæíi òâåðäæåííÿ

Íåõàé G1 òà G2 � äîâiëüíi îáëàñòi êîìïëåêñíî¨ ïëîùèíè i φ � äîâiëüíà ôiêñîâàíà

ôóíêöiÿ ç ïðîñòîðó H(G2). Îïèøåìî ñïî÷àòêó âñi ëiíiéíi îïåðàòîðè A : H(G1) −→
H(G2), ÿêi çàäîâîëüíÿþòü ñïiââiäíîøåííÿ

φ(z)(A(fg))(z) = (Af)(z)(Ag)(z) (1)

äëÿ äîâiëüíèõ ôóíêöié f òà g ç ïðîñòîðó H(G1) ïðè z ∈ G2. ßêùî φ(z) ≡ 0 â G2, òî

ç (1) âèïëèâà¹, ùî A = 0. ßêùî æ φ(z) ≡ 1, òî ðîçâ'ÿçêè âiäïîâiäíîãî ðiâíÿííÿ (1)

¹ ìóëüòèïëiêàòèâíèìè îïåðàòîðàìè ç ïðîñòîðó H(G1) ó H(G2). Âñi íåíóëüîâi ìóëüòè-

ïëiêàòèâíi îïåðàòîðè A : H(G1) −→ H(G2) îïèñóþòüñÿ ôîðìóëîþ (Af)(z) = f(ψ(z)),

äå ψ � äîâiëüíà ôóíêöiÿ ç ïðîñòîðó H(G2), äëÿ ÿêî¨ âèêîíó¹òüñÿ óìîâà: ψ(G2) ⊆ G1

[2]. ßêùî φ(z) ̸= 0 ïðè z ∈ G2, òî ïîêëàâøè â (1) (Af)(z) = φ(z)(Bf)(z), z ∈ G2,

îäåðæèìî, ùî B ¹ ìóëüòèïëiêàòèâíèì îïåðàòîðîì ç H(G1) â H(G2). Òàêèì ÷èíîì, â

öüîìó âèïàäêó çàãàëüíèé ðîçâ'ÿçîê ðiâíÿííÿ (1) â êëàñi íåíóëüîâèõ ëiíiéíèõ îïåðàòîðiâ

A : H(G1) → H(G2) äà¹òüñÿ ôîðìóëîþ

(Af)(z) = φ(z)f(ψ(z)), (2)

äå ψ ∈ H(G2), ïðè÷îìó ψ(G2) ⊆ G1. Öå òâåðäæåííÿ áóäå ïðàâèëüíèì i äëÿ äîâiëüíî¨

ôóíêöi¨ φ ç ïðîñòîðó H(G2), ÿêà òîòîæíî íå äîðiâíþ¹ íóëåâi.

Ëåìà 1. Íåõàé G1, G2 � äîâiëüíi îáëàñòi êîìïëåêñíî¨ ïëîùèíè, φ ∈ H(G2), ïðè÷îìó

φ(z) ̸≡ 0 â G2. Äëÿ òîãî, ùîá íåíóëüîâèé ëiíiéíèé îïåðàòîð A : H(G1) −→ H(G2)

çàäîâîëüíÿâ ñïiââiäíîøåííÿ (1) äëÿ äîâiëüíèõ ôóíêöié f òà g ç ïðîñòîðó H(G1) ïðè

z ∈ G2, íåîáõiäíî i äîñòàòíüî, ùîá îïåðàòîð A çîáðàæàâñÿ ó âèãëÿäi (2), äå ψ � äåÿêà

ôóíêöiÿ ç ïðîñòîðó H(G2), ïðè÷îìó ψ(G2) ⊆ G1.

Äîâåäåííÿ. Íåîáõiäíiñòü. Íåõàé íåíóëüîâèé ëiíiéíèé îïåðàòîð A : H(G1) −→
H(G2) çàäîâîëüíÿ¹ ñïiââiäíîøåííÿ (1). Ïîçíà÷èìî ak = Aek, äå ek(z) = zk, k = 0, 1 . . ..

Òîäi ak ∈ H(G2), k = 0, 1, . . .. Ïîêëàäàþ÷è â (1) f = g = 1, îäåðæèìî, ùî a0(z)(a0(z)−
φ(z)) = 0 ïðè z ∈ G2. Çâiäñè âèïëèâà¹, ùî a0(z) ≡ 0 â G2, àáî a0(z) = φ(z) ïðè

z ∈ G2. ßêùî á a0(z) ≡ 0 â G2, òî ç (1) ïðè g = 1 ìè îäåðæàëè á, ùî A = 0, à öå

íåìîæëèâî. Òàêèì ÷èíîì, a0(z) = φ(z) ïðè z ∈ G2. Ïîçíà÷èìî S = {z ∈ G2 : φ(z) =

0}. ßêùî S = ∅, òî, ÿê âiäçíà÷àëîñÿ âèùå, îïåðàòîð A çîáðàæà¹òüñÿ ôîðìóëîþ (2)

äëÿ äåÿêî¨ ôóíêöi¨ ψ ∈ H(G2), äëÿ ÿêî¨ âèêîíó¹òüñÿ óìîâà ψ(G2) ⊆ G1. Òîìó íàäàëi

ââàæàòèìåìî, ùî S ̸= ∅. ßêùî z ∈ S, òî ç (1) îäåðæó¹ìî, ùî (Af)(z) = 0 äëÿ äîâiëüíî¨

ôóíêöi¨ f ∈ H(G1). Íåõàé òåïåð z ∈ G2 \ S. Ïîçíà÷èìî Lz(f) = (Af)(z). Òîäi Lz ¹

ëiíiéíèì ôóíêöiîíàëîì íà ïðîñòîði H(G1), ïðè÷îìó Lz ̸= 0, îñêiëüêè Lz(1) = φ(z) ̸=
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0. Ç (1) âèïëèâà¹, ùî ôóíêöiîíàë 1
φ(z)

Lz ¹ ìóëüòèïëiêàòèâíèì. Âèêîðèñòîâóþ÷è îïèñ

ìóëüòèïëiêàòèâíèõ ôóíêöiîíàëiâ íà ïðîñòîði H(G1) [3], îäåðæó¹ìî, ùî 1
φ(z)

Lz(f) =

f(z1), äå z1 � äåÿêà òî÷êà ç îáëàñòi G1. Ïðè f = e1 çâiäñè îäåðæó¹ìî, ùî z1 = a1(z)
φ(z)

.

Òàêèì ÷èíîì, ïðè z ∈ G2 \ S ìè ìà¹ìî, ùî a1(z)
φ(z)

∈ G1 i Lz(f) = φ(z)f
(
a1(z)
φ(z)

)
. Òîìó

îäåðæó¹ìî, ùî äëÿ äîâiëüíî¨ ôóíêöi¨ f ∈ H(G1)

(Af)(z) =

{
0, ïðè z ∈ S,

φ(z)f
(
a1(z)
φ(z)

)
, z ∈ G2 \ S.

(3)

Ïîçíà÷èìî ψ(z) = a1(z)
φ(z)

ïðè z ∈ G2 \ S. Ôóíêöiÿ ψ(z) ¹ àíàëiòè÷íîþ íà ìíîæèíi G2 \ S,
ïðè÷îìó ψ(G2\S) ⊆ G1. Ïîêàæåìî, ùî êîæíà òî÷êà ç ìíîæèíè S ¹ óñóâíîþ îñîáëèâîþ

òî÷êîþ äëÿ ôóíêöi¨ ψ(z). Ïðè f = e1 ç (3) îäåðæó¹ìî, ùî ôóíêöiÿ

(Ae1)(z) =

{
0, ÿêùî z ∈ S,

a1(z), ÿêùî z ∈ G2 \ S

íàëåæèòü äî ïðîñòîðó H(G2). Òîìó a1(z) = 0 ïðè z ∈ S. Âiçüìåìî äîâiëüíó òî÷êó

z0 ∈ S. Íåõàé öÿ òî÷êà ¹ n-êðàòíèì íóëåì äëÿ ôóíêöi¨ a1(z) i m � êðàòíèì íóëåì äëÿ

ôóíêöi¨ φ(z). Òîäi a1(z) = (z − z0)
nã1(z), φ(z) = (z − z0)

mφ̃(z) ïðè z ∈ G2, äå ã1 òà φ̃

íàëåæàòü ïðîñòîðó H(G2), ïðè÷îìó ã1(z0) ̸= 0 i φ̃(z0) ̸= 0. Ïîêàæåìî, ùî n ≥ m. Ç (3)

äëÿ f = ek îäåðæèìî, ùî

(Aek)(z) =

{
0, ïðè z ∈ S,

(z − z0)
k(n−m)+m (ã1(z))k

(φ̃(z))k−1 , z ∈ G2 \ S.

Îñêiëüêè ôóíêöi¨ Aek íàëåæàòü ïðîñòîðó H(G2) ïðè k = 1, 2, . . ., òî, çîêðåìà, âîíè ¹

àíàëiòè÷íèìè â òî÷öi z = z0. Òîìó äëÿ äîâiëüíîãî íàòóðàëüíîãî k âèêîíó¹òüñÿ íåðiâ-

íiñòü k(n −m) +m ≥ 0. Îòæå, n ≥ m. Òîäi òî÷êà z0 ¹ óñóâíîþ îñîáëèâîþ òî÷êîþ äëÿ

ôóíêöi¨ ψ(z) = a1(z)
φ(z)

. Çíà÷èòü âñi òî÷êè ìíîæèíè S ¹ óñóâíèìè îñîáëèâèìè òî÷êàìè äëÿ

ôóíêöi¨ ψ, i, îòæå, ψ ∈ H(G2), ïðè÷îìó ψ(G2\S) ⊆ G1. Ïîêàæåìî òåïåð, ùî ψ(S) ⊆ G1.

Äîâåäåííÿ öüîãî âêëþ÷åííÿ ïðîâåäåìî ìåòîäîì âiä ñóïðîòèâíîãî. Íåõàé iñíó¹ òî÷êà

z0 ∈ S, äëÿ ÿêî¨ òî÷êà w0 = ψ(z0) ̸∈ G1. Ïðèïóñòèìî, ùî òî÷êà z0 ¹ m-êðàòíèì íó-

ëåì äëÿ ôóíêöi¨ φ(z). Âiçüìåìî äîâiëüíå íàòóðàëüíå l òàêèì, ùîá l > m. Òîäi ôóíêöiÿ

h(z) = 1
(z−w0)l

íàëåæèòü ïðîñòîðó H(G1). Íåõàé η = Ah. Òîäi η ∈ H(G2) i çà ôîðìóëîþ

(3) ìà¹ìî, ùî

η(z) =

{
0, ÿêùî z ∈ S,

φ(z) 1
(ψ(z)−w0)l

, ÿêùî z ∈ G2 \ S.

Ç öi¹¨ ðiâíîñòi çà âèáîðîì ÷èñëà l âèïëèâà¹, ùî ôóíêöiÿ η(z) íå ¹ àíàëiòè÷íîþ â òî÷öi

z = z0. Îäåðæàëè ñóïåðå÷íiñòü. Òàêèì ÷èíîì ψ(S) ⊆ G1 i, îòæå, ψ(G2) ⊆ G1. Íåîáõi-

äíiñòü óìîâ ëåìè äîâåäåíî.

Äîñòàòíiñòü óìîâ ëåìè ¹ î÷åâèäíîþ.
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2 Îñíîâíi ðåçóëüòàòè

Òåîðåìà 1. Íåõàé G1 i G2 � äîâiëüíi îáëàñòi êîìïëåêñíî¨ ïëîùèíè, φ, φ1 ∈ H(G2),

ïðè÷îìó êîæíà ç öèõ ôóíêöié âiäìiííà âiä òîòîæíîãî íóëÿ. Äëÿ òîãî, ùîá iñíóâàâ

íåíóëüîâèé ëiíiéíèé îïåðàòîð A : H(G1) −→ H(G2), äëÿ ÿêîãî âèêîíó¹òüñÿ ðiâíiñòü

φ(z)(A(fg))(z) = φ1(z)(Af)(z)(Ag)(z) (4)

ïðè f, g ∈ H(G1) òà z ∈ G2 íåîáõiäíî i äîñòàòíüî, ùîá êîæåí íóëü ôóíêöi¨ φ1(z) ç

îáëàñòi G2 áóâ òàêîæ íóëåì äëÿ ôóíêöi¨ φ(z), ïðè÷îìó êðàòíiñòü áóäü-ÿêîãî íóëÿ äëÿ

φ1(z) â G2 áóëà íå áiëüøîþ, íiæ êðàòíiñòü öüîãî íóëÿ äëÿ φ(z). Ïðè âèêîíàííi öi¹¨

óìîâè çàãàëüíèé ðîçâ'ÿçîê îïåðàòîðíîãî ñïiââiäíîøåííÿ (4) äà¹òüñÿ ôîðìóëîþ

(Af)(z) = χ(z)f(ψ(z)), (5)

äå ψ ∈ H(G2), ïðè÷îìó ψ(G2) ⊆ G1, à χ(z) � àíàëiòè÷íå ïðîäîâæåííÿ ôóíêöi¨
φ(z)
φ1(z)

íà

îáëàñòü G2.

Äîâåäåííÿ. ßêùî φ1(z) ̸= 0 ïðè z ∈ G2, òî ïðàâèëüíiñòü òâåðäæåííÿ òåîðåìè

âèïëèâà¹ ç ëåìè 1. Íåõàé òåïåð P = {z ∈ G2 : φ1(z) = 0}, ïðè÷îìó P ̸= ∅ i íåíóëüîâèé

ëiíiéíèé îïåðàòîð A : H(G1) −→ H(G2) çàäîâîëüíÿ¹ ñïiââiäíîøåííÿ (4). ×åðåç A1 ïî-

çíà÷èìî îïåðàòîð, ÿêèé äi¹ çà ïðàâèëîì (A1f)(z) = φ1(z)(Af)(z). Òîäi A1 � íåíóëüîâèé

ëiíiéíèé îïåðàòîð, ùî äi¹ ç ïðîñòîðó H(G1) â H(G2), äëÿ ÿêîãî âèêîíó¹òüñÿ ðiâíiñòü

φ(z)(A1(fg))(z) = (A1f)(z)(A1g)(z) ïðè f, g ∈ H(G1) òà z ∈ G2. Çà ëåìîþ 1 iñíó¹ àíà-

ëiòè÷íà â G2 ôóíêöiÿ ψ, äëÿ ÿêî¨ ψ(G2) ⊆ G1 i (A1f)(z) = φ(z)f(ψ(z)) äëÿ äîâiëüíî¨

ôóíêöi¨ f ∈ H(G1) ïðè z ∈ G2. Òàêèì ÷èíîì, φ1(z)(Af)(z) = φ(z)f(ψ(z)) äëÿ äîâiëüíî¨

ôóíêöi¨ f ∈ H(G1) ïðè z ∈ G2. Ïðè f = e0 çâiäñè îòðèìó¹ìî, ùî φ1(z)χ(z) = φ(z), äå

χ = Ae0. Ç öi¹¨ ðiâíîñòi îäåðæó¹ìî, ùî êîæíà òî÷êà ç ìíîæèíè P ¹ íóëåì ôóíêöi¨ φ(z),

ïðè÷îìó êðàòíiñòü áóäü-ÿêîãî íóëÿ äëÿ φ1(z) â G2 ¹ íå áiëüøîþ, íiæ êðàòíiñòü öüîãî

íóëÿ äëÿ φ(z).

Îñêiëüêè φ(z)
φ1(z)

= χ(z) ïðè z ∈ G2 \P , òî ôóíêöiÿ φ(z)
φ1(z)

àíàëiòè÷íî ïðîäîâæó¹òüñÿ íà

G2. Îòæå, îïåðàòîð A çîáðàæà¹òüñÿ ôîðìóëîþ (5). Íàâïàêè, ïðè âèêîíàííi óìîâ òåî-

ðåìè, ôîðìóëîþ (5) âèçíà÷à¹òüñÿ íåíóëüîâèé ëiíiéíèé îïåðàòîð A : H(G1) −→ H(G2),

ÿêèé çàäîâîëüíÿ¹ ðiâíiñòü (4). Òåîðåìó 1 äîâåäåíî.

Çàçíà÷èìî, ùî â ðîáîòàõ [6], [7] äîñëiäæóâàëèñÿ ðîçâ'ÿçêè ðiçíèõ ìîäèôiêàöié îïå-

ðàòîðíîãî ðiâíÿííÿ Ðóáåëà, ùî ìiñòÿòü îïåðàòîðè ìíîæåííÿ íà àíàëiòè÷íi ôóíêöi¨.

Íåõàé äàëi n � äîâiëüíå ôiêñîâàíå íàòóðàëüíå ÷èñëî, n ≥ 2, à G1 i G2 � äîâiëüíi

îáëàñòi â C. Îïèøåìî óñi ëiíiéíi îïåðàòîðè A,Bi, i = 1, n, n ∈ N, ÿêi äiþòü ç ïðîñòîðó

H(G1) â H(G2) i äëÿ äîâiëüíèõ fi ∈ H(G1), i = 1, n, çàäîâîëüíÿþòü ñïiââiäíîøåííÿ

A(f1f2 . . . fn) = B1(f1)B2(f2) . . . Bn(fn). (6)

Â ìíîæèíi ëiíiéíèõ îïåðàòîðiâ, ùî äiþòü ç H(G1) â H(G2) i îäèí ç îïåðàòîðiâ A,

Bj, j = 1, n, ¹ íóëüîâèì, óñi ðîçâ'ÿçêè ðiâíÿííÿ (6) îïèñóþòüñÿ ôîðìóëîþ A = Bk = 0,

k = 1, n, Bj, j = 1, n, j ̸= k, � äîâiëüíi ëiíiéíi îïåðàòîðè, ùî äiþòü ç H(G1) â H(G2).

Çàëèøà¹òüñÿ îïèñàòè âñi íåíóëüîâi ðîçâ'ÿçêè ðiâíÿííÿ (6).
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Òåîðåìà 2. Íåõàé G1, G2 � äîâiëüíi îáëàñòi êîìïëåêñíî¨ ïëîùèíè i n � ôiêñîâàíå

íàòóðàëüíå ÷èñëî, n ≥ 2. Äëÿ òîãî, ùîá íåíóëüîâi ëiíiéíi îïåðàòîðè A,Bj : H(G1) −→
H(G2), j = 1, n, çàäîâîëüíÿëè ðiâíiñòü (6) äëÿ äîâiëüíèõ ôóíêöié fj ∈ H(G1), j = 1, n,

íåîáõiäíî i äîñòàòíüî, ùîá öi îïåðàòîðè çîáðàæàëèñÿ ôîðìóëàìè

A(f) = b1b2 . . . bn(f ◦ ψ),

Bj(f) = bj(f ◦ ψ), j = 1, n, (7)

äå ψ, bj, j = 1, n, � äåÿêi ôóíêöi¨ ç ïðîñòîðó H(G2), ïðè÷îìó ψ(G2) ⊆ G1, à ôóíêöi¨ bj,

j = 1, n ¹ íåíóëüîâèìè.

Äîâåäåííÿ. Íåîáõiäíiñòü. Íåõàé íåíóëüîâi ëiíiéíi îïåðàòîðè A,B1, B2, . . . , Bn :

H(G1) −→ H(G2) çàäîâîëüíÿþòü ðiâíiñòü (6). Çàôiêñó¹ìî äîâiëüíå j, j = 1, n. Ïîêëà-

äàþ÷è â (6) f1 = . . . = fj−1 = fj+1 = . . . = fn = 1, îäåðæèìî, ùî

A(fj) = ajBj(fj), (8)

äå aj = B1(1) . . . Bj−1(1)Bj+1(1) . . . Bn(1), j = 1, n. Ç (8) âèïëèâà¹, ùî

A(f1)A(f2) . . . A(fn) = aB1(f1)B2(f2) . . . Bn(fn),

äå a = a1a2 . . . an. Çâiäñè, âèêîðèñòîâóþ÷è (6), îäåðæèìî, ùî

A(f1)A(f2) . . . A(fn) = aA (f1f2 . . . fn) , (9)

fj ∈ H(G1), j = 1, n. Ïîêëàäàþ÷è â (9) f3 = . . . = fn = 1, îäåðæèìî

ãA(f1)A(f2) = aA(f1f2), (10)

äå ã = (A1)n−2. Îñêiëüêè A ̸= 0 i çàäîâîëüíÿ¹ ðiâíiñòü (10), òî çà òåîðåìîþ 1 îäåðæó¹ìî,

ùî êîæåí íóëü ôóíêöi¨ a ç îáëàñòi G2 ¹ òàêîæ íóëåì ôóíêöi¨ ã, ïðè÷îìó êðàòíiñòü

öüîãî íóëÿ äëÿ ôóíêöi¨ ã áiëüøà àáî ðiâíà éîãî êðàòíîñòi äëÿ ôóíêöi¨ a. Çà òåîðåìîþ

1 îäåðæó¹ìî, ùî

Af = χ(f ◦ ψ), (11)

äå χ � àíàëiòè÷íå ïðîäîâæåííÿ ôóíêöi¨ ã
a
â îáëàñòü G2 i ψ ∈ H(G2), ïðè÷îìó ψ(G2) ⊆

G1.

Ïiäñòàâëÿþ÷è (11) â (8), îäåðæèìî, ùî

χ(fj ◦ ψ) = ajBjfj, (12)

j = 1, n. Ïîêëàäàþ÷è ó (12) fj = 1, îäåðæèìî, ùî χ = ajBj(1). Çâiäñè âèïëèâà¹, ùî âñi

îñîáëèâi òî÷êè ôóíêöi¨ χ
aj

¹ óñóâíèìè. Íåõàé bj ¹ àíàëiòè÷íèì ïðîäîâæåííÿì ôóíêöi¨
χ
aj

â îáëàñòü G2, j = 1, n. Òîäi ç (12) âèïëèâà¹, ùî

Bjf = bj(f ◦ ψ), j = 1, n. (13)

Ïîêëàäàþ÷è â (6) f1 = f2 = . . . = fn = 1 ç óðàõóâàííÿì (11) i (13) îäåðæó¹ìî, ùî

χ = b1b2 . . . bn. Òàêèì ÷èíîì, îïåðàòîðè A òà Bj, j = 1, n çîáðàæàþòüñÿ ôîðìóëàìè (7).

Íåîáõiäíiñòü óìîâ òåîðåìè 2 äîâåäåíî, à ¨õ äîñòàòíiñòü ¹ î÷åâèäíîþ.
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Linchuk Yu.S. On some generalizations of multiplicative operators on the space H(G), Bukovi-

nian Math. Journal. 7, 1 (2019), 56�61.

Let G be an arbitrary domain of the complex plane. Denote by H(G) the space of all

analytic functions in G. Let G1, G2 be arbitrary domains of the complex plane. A linear

operator A : H(G1) −→ H(G2) is called multiplicative operator if A(fg) = A(f)A(g) for any

f, g ∈ H(G1). In this paper we study solutions of operator equations which are modi�cations of

the multiplicative equation and contain operators of multiplication by analytic functions. We

investigate conditions for the existence of nonzero linear operators A : H(G1) −→ H(G2) such

that φ(z)(A(fg))(z) = φ1(z)(Af)(z)(Ag)(z), where f, g ∈ H(G1), z ∈ G2, φ, φ1 are arbitrary

�xed functions of H(G2) that is not identically equal to zero in G2. In case that there exist

nontrivial solutions we describe all solutions the above equation in the class of of linear operators

A : H(G1) −→ H(G2). We describe all ordered sets of linear operators which act from one space

of analytic functions in an arbitrary domain of the complex plane into other analogous space

and satisfy generalized multiplicative operator relation for an arbitrary �nite natural number of

multipliers. We obtain the description of all linear operators A,Bj : H(G1) −→ H(G2) such that

A

(
n∏

j=1

fj

)
=

n∏
j=1

Bj(fj) for all fj ∈ H(G1), j = 1, n. To solve the above mentioned operator

equations we use the method of reduction these equations to the respective equations in the

class of linear functionals on the space H(G1) and extension theorems for analytic functions.


