
ÀÍÎÒÀÖIß

Àëü-Çiðäæàâi Ôàðàõ Äæàâàä Ãàëi Àëãåáðè àíàëiòè÷íèõ ôóíêöié

íà áàíàõîâèõ ïðîñòîðàõ, ÿêi ¹ iíâàðiàíòíèìè âiäíîñíî äi¨ îïåðàòîðíèõ

íàïiâãðóï. � Êâàëiôiêàöiéíà íàóêîâà ïðàöÿ íà ïðàâàõ ðóêîïèñó.

Äèñåðòàöiÿ íà çäîáóòòÿ íàóêîâîãî ñòóïåíÿ äîêòîðà ôiëîñîôi¨ çà

ñïåöiàëüíiñòþ 111 � Ìàòåìàòèêà. � ÄÂÍÇ �Ïðèêàðïàòñüêèé íàöiîíàëü-

íèé óíiâåðñèòåò iìåíi Âàñèëÿ Ñòåôàíèêà�, Iâàíî-Ôðàíêiâñüê, 2020.

Àíàëiòè÷íi âiäîáðàæåííÿ íà íåñêií÷åííîâèìiðíèõ áàíàõîâèõ ïðî-

ñòîðàõ ¹ íåâiä'¹ìíîþ ÷àñòèíîþ ñó÷àñíîãî ôóíêöiîíàëüíîãî àíàëiçó.

Îñòàííiì ÷àñîì çðiñ iíòåðåñ äî äîñëiäæåííÿ äi¨ îïåðàòîðíèõ ãðóï òà íà-

ïiâãðóï ó ïðîñòîðàõ àíàëiòè÷íèõ ôóíêöié íåñêií÷åííîâèìiðíîãî áàíàõî-

âîãî ïðîñòîðó X. Ïðè öüîìó âèíèêà¹ ïèòàííÿ ïðî iíâàðiàíòíi ïiäïðîñòî-

ðè àíàëiòè÷íèõ ôóíêöié íà X, ¨õ àëãåáðà¨÷íi òà òîïîëîãi÷íi ñòðóêòóðè.

Ó áàãàòüîõ âèïàäêàõ òàêi ïiäïðîñòîðè ¹ àëãåáðàìè âiäíîñíî ïîòî÷êîâèõ

îïåðàöié äîäàâàííÿ òà ìíîæåííÿ, à ¨õ ñïåêòð (ìíîæèíà ìàêñèìàëüíèõ

iäåàëiâ) ìiñòèòü âàæëèâó iíôîðìàöiþ ïðî äiþ äàíî¨ íàïiâãðóïè îïåðàòî-

ðiâ íà ïðîñòîði X.

Àëãåáðè àíàëiòè÷íèõ ôóíêöié íà áàíàõîâèõ ïðîñòîðàõ òà ¨õ ñïå-

êòðè äîñëiäæóâàëèñü â ðîáîòàõ Ë. Íàõáiíà, Ò. Ãàìåëiíà, Ò. Êîðíà, Á.

Êîóëà, Äæ. Ìóõiêè. Ïiçíiøå, Ð. Àðîí, Á. Êîóë òà Ò. Ãàìåëií ðîçãëÿíóëè

àëãåáðó Hb(X) àíàëiòè÷íèõ ôóíêöié îáìåæåíîãî òèïó íà êîìïëåêñíîìó

áàíàõîâîìó ïðîñòîði X i çàïðîïîíóâàëè äîñëiäæóâàòè ñïåêòð òàêî¨ àëãå-

áðè çà äîïîìîãîþ òàê çâàíîãî ïðîäîâæåííÿ Àðîíà-Áåðíåðà àíàëiòè÷íèõ

ôóíêöié îáìåæåíîãî òèïó ó äðóãèé ñïðÿæåíèé ïðîñòið X∗∗ äî ïðîñòîðó

X. Öåé ïiäõiä áóëî çàñòîñîâàíî ó áàãàòüîõ ïðàöÿõ. Çîêðåìà, Ð. Àðîí, Ï.

Ãàëiíäî, Ä. Ãàðñià i Ì. Ìàåñòðå îïèñàëè ñòðóêòóðè àíàëiòè÷íîãî ìíî-

ãîâèäó íàä X∗∗ íà ñïåêòði àëãåáðè Hb(X). Ó ðîáîòàõ À.Â. Çàãîðîäíþêà
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áóëî óçàãàëüíåíî öåé ìåòîä i âèêîðèñòàíî ïðîäîâæåííÿ Àðîíà-Áåðíåðà

äëÿ ïîëiíîìiâ íà òîïîëîãi÷íèõ òåíçîðíèõ äîáóòêàõ.

Ñèìåòðè÷íi ïîëiíîìè íà áàíàõîâîìó ïðîñòîði äîñëiäæóâàëèñü â ðî-

áîòàõ À.Ñ. Íåìèðîâñüêîãî, Ñ.Ì. Ñåìåíîâà, Ì. Ãîíçàëåñà, Ð. Ãîíçàëî, Õ.

Õàðàìiëëî, Ð. Àëåíêàðà, Ð. Àðîíà, Ï. Ãàëiíäî, À. Çàãîðîäíþêà, Ì. Ìà-

åñòðå, Ä. Ãàðñiÿ, Ï. Õà¹êà, I. ×åðíåãè, Ò. Âàñèëèøèíà, Â. Êðàâöiâ òà

iíøèõ. Âñòàíîâëåíî, ùî ñïåêòð àëãåáðè ñèìåòðè÷íèõ àíàëiòè÷íèõ ôóí-

êöié îáìåæåíîãî òèïó íà äåÿêîìó áàíàõîâîìó ïðîñòîði ñóòò¹âî çàëåæèòü

ÿê âiä âèáîðó ïðîñòîðó òàê i âiä âèáîðó ãðóïè àáî íàïiâãðóïè ñèìåòði¨.

Íàïðèêëàä, ÿê ïîêàçàíî ó ðîáîòi Ï. Ãàëiíäî, Ò. Âàñèëèøèíà i À. Çàãîðî-

äíþêà, ó âèïàäêó, êîëèX = L∞[0, 1], i ãðóïà ñèìåòði¨ ñêëàäà¹òüñÿ ç ãðóïè

âèìiðíèõ àâòîìîðôiçìiâ âiäðiçêà [0, 1], ñïåêòð àëãåáðè ñèìåòðè÷íèõ àíà-

ëiòè÷íèõ ôóíêöié îáìåæåíîãî òèïó ïîâíiñòþ îïèñó¹òüñÿ ôóíêöiîíàëàìè

çíà÷åíü â òî÷êàõ ïðîñòîðó X. Ïðîòå, ÿê ïîêàçàíî ó ðîáîòàõ I. ×åðíåãè,

Ï. Ãàëiíäî òà À. Çàãîðîäíþêà, ó âèïàäêó, êîëè X = `p, 1 ≤ p < ∞, i

ãðóïà G ¹ ãðóïîþ ïåðåñòàíîâîê áàçèñíèõ âåêòîðiâ, ñïåêòð àëãåáðè ñèìå-

òðè÷íèõ àíàëiòè÷íèõ ôóíêöié îáìåæåíîãî òèïó ¹ øèðøèì, íiæ ìíîæè-

íà ôóíêöiîíàëiâ çíà÷åíü â òî÷êàõ. Ó öüîìó âèïàäêó, íà ñïåêòði iñíóþòü

ïðèðîäíi àëãåáðà¨÷íi îïåðàöi¨, ÿêi óòâîðþþòü ñòðóêòóðó êîìóòàòèâíîãî

íàïiâêiëüöÿ ç îäèíèöåþ.

Ó ïåðøîìó ðîçäiëi çäiéñíåíî îãëÿä ëiòåðàòóðè çà òåìîþ äèñåðòà-

öiéíî¨ ðîáîòè òà ïîäàíî îñíîâíi ðåçóëüòàòè äèñåðòàöi¨.

Ó äðóãîìó ðîçäiëi íàâåäåíî îñíîâíi îçíà÷åííÿ òà ñôîðìóëüîâàíî

âiäîìi ðåçóëüòàòè, ÿêi âèêîðèñòîâóþòüñÿ â îñíîâíèõ ðîçäiëàõ äèñåðòàöié-

íî¨ ðîáîòè. Çîêðåìà, íàâåäåíî îçíà÷åííÿ ïîëiíîìiàëüíîãî âiäîáðàæåííÿ

òà àíàëiòè÷íî¨ ôóíêöi¨ íà áàíàõîâîìó ïðîñòîði, ñôîðìóëüîâàíî îñíîâíi

âëàñòèâîñòi öèõ îá'¹êòiâ (ïîëÿðèçàöiéíà ôîðìóëà, ëîêàëüíà îáìåæåíiñòü,

ðàäióñ çáiæíîñòi àíàëiòè÷íî¨ ôóíêöi¨ òà ií.) Òàêîæ, íàâåäåíî îçíà÷åííÿ i
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îïèñàíî îñíîâíi âëàñòèâîñòi ñèìåòðè÷íèõ ïîëiíîìiâ òà àíàëiòè÷íèõ ôóí-

êöié íà ïðîñòîði àáñîëþòíî çáiæíèõ ïîñëiäîâíîñòåé. Êðiì òîãî, ó äðóãî-

ìó ðîçäiëi íàâåäåíî îçíà÷åííÿ i âëàñòèâîñòi àëãåáðè Ôðåøå òà ¨¨ ñïåêòðó

(ìíîæèíè êîìïëåêñíèõ ãîìîìîðôiçìiâ).

Ó ïiäðîçäiëi 3.1 îòðèìàíî äîâåäåíî, ùî ñïåêòð àëãåáðè íàðiçíî ñè-

ìåòðè÷íèõ àíàëiòè÷íèõ ôóíêöié îáìåæåíîãî òèïó ìîæíà ïîäàòè ó âèãëÿ-

äi äåêàðòîâîãî ñòåïåíÿ ñïåêòðà àëãåáðè ñèìåòðè÷íèõ àíàëiòè÷íèõ ôóí-

êöié. Öå äàëî ìîæëèâiñòü ïðîäîâæèòè îïåðàöi¨ �•� òà ��� íà ñïåêòð àë-

ãåáðè íàðiçíî ñèìåòðè÷íèõ àíàëiòè÷íèõ ôóíêöié òà îïèñàòè ¨õ âëàñòèâî-

ñòi. Òàêîæ, ïîáóäîâàíî çîáðàæåííÿ ñïåêòðó ó âèãëÿäi ìóëüòèïëiêàòèâíî¨

ïiäãðóïè â ïðîñòîði àíàëiòè÷íèõ ôóíêöié åêñïîíåíöiàëüíîãî òèïó âiä áà-

ãàòüîõ êîìïëåêñíèõ çìiííèõ.

Ó ïiäðîçäiëi 3.2 äîñëiäæåíî àëãåáðó íàðiçíî ñèìåòðè÷íèõ àíàëiòè-

÷íèõ ôóíêöié îáìåæåíîãî òèïó Hbss(`
(X)
1 ) íà òîïîëîãi÷íié ïðÿìié ñóìi

`
(X)
1 áàíàõîâèõ ïðîñòîðiâ, àñîöiéîâàíié ç äåÿêèì áàíàõîâèì ïðîñòîðîì

X. Ó öüîìó âèïàäêó, ñïåêòð âêàçàíîú àëãåáðè ìà¹ äîñèòü ñêëàäíó ñòðó-

êòóðó. Çîêðåìà, ó ïiäðîçäiëi 3.2 ïîêàçàíî, ùî iñíó¹ ñþð'¹êòèâíèé içîìîð-

ôiçì òàêî¨ àëãåáðè â àëãåáðó Hb(X) öiëèõ ôóíêöié îáìåæåíîãî òèïó íà

äåÿêîìó áàíàõîâîìó ïðîñòîði X. Ç öüîãî ôàêòó çðîáëåíî âèñíîâîê ïðî

òå, ùî ñïåêòð àëãåáðè Hbss(`
(X)
1 ) ìiñòèòü ñïåêòð àëãåáðè Hb(X), çîêðåìà,

ïîòî÷êîâó êîïiþ äðóãîãî ñïðÿæåíîãî ïðîñòîðó X∗∗ äî ïðîñòîðó X.

Ó ÷åòâåðòîìó ðîçäiëi ðîçãëÿíóòî àëãåáðó Hsup
b àíàëiòè÷íèõ ôóí-

êöié îáìåæåíîãî òèïó, ïîðîäæåíèõ ñóïåðñèìåòðè÷íèìè ïîëiíîìàìè íà

`1(Z0), äå Z0 = Z \ {0}. Ó ïiäðîçâiëi 4.1 îïèñàíî äåÿêi àëãåáðà¨÷íi áà-

çèñè ïiäàëãåáðè ñóïåðñèìåòðè÷íèõ ïîëiíîìiâ i âiäïîâiäíi òâiðíi ôóíêöi¨.

Òàêèé îïèñ âàæëèâèé äëÿ âèâ÷åííÿ ñïåêòðó (ñóêóïíîñòi êîìïëåêñíîçíà-

÷íèõ ãîìîìîðôiçìiâ) Hsup
b . Çîêðåìà, ïîêîçàíî, ùî êîæåí êîìïëåêñíîçíà-

÷íèõ ãîìîìîðôiçì çíà÷åííÿ â òî÷öi ìîæå áóòè ïðåäñòàâëåíèé ÿê ñïiââiä-



4

íîøåííÿ äâîõ öiëèõ ôóíêöié åêñïîíåíöiàëüíîãî òèïó. Òàêîæ ïîáóäóâà-

íî ïðèêëàä êîìïëåêñíîçíà÷íîãî ãîìîìîðôiçìó, ÿêèé íå ¹ ôóíêöiîíàëîì

çíà÷åííÿ i òî÷öi. Ó äèñåðòàöi¨ ïîêàçàíî, ùî ñïåêòð àëãåáðè Hbs(`1) ìîæå

áóòè íåïåðåðâíî âêëàäåíèé â ñïåêòð àëãåáðè Hsup
b . Ïðîòå, öå âêëàäåííÿ

íå ¹ ñþð'¹êòèâíèì.

Ðåçóëüòàòè ïiäðîçäiëó 4.2 ïîêàçóþòü, ùî ñïåêòð Hsup
b äîïóñêà¹ àë-

ãåáðà¨÷íó ñòðóêòóðó êîìóòàòèâíîãî êiëüöÿ (ÿêå íå ¹ ëiíiéíèì ïðîñòîðîì)

âiäíîñíî îïåðàöié �•� òà ���, ÿêi ãðàþòü ðîëi äîäàâàííÿ òà ìíîæåííÿ íà

ïiäìíîæèíiM⊂M sup
b . Âèêîðèñòîâóþ÷è öi îïåðàöi¨ òà `1-íîðìó, ââåäåíî

ïðèðîäíó ìåòðèêó ρ íà M i äîâåäåíî, ùî (M, ρ) � ïîâíèé ìåòðè÷íèé

(íå ñåïàðàáåëüíèé) ïðîñòið.

Ó ïiäðîçäiëi 4.3 ïîøèðåíî îïåðàöiþ �•� äî êîìóòàòèâíî¨ îïåðàöi¨

çãîðòêè íà ìíîæèíi õàðàêòåðiâM sup
b . Êðiì òîãî, ïîáóäîâàíî ãàóñäîðôîâó

òîïîëîãiþ íàM sup
b âiäíîñíî ÿêî¨ âêàçàíà îïåðàöiÿ çãîðòêè ¹ íåïåðåðâíîþ.

Ó ïiäðîçäiëi 4.4 äîñëiäæåíî óìîâè îáîðîòíîñòi åëåìåíòiâ êiëüöÿM,

ãîìîìîðôiçìè çM â ñåáå òà ïîáóäîâàíî íåòðèâiàëüíi ïðèêëàäè ïiäêiëåöü

âM.

Àëãåáðà¨÷íà ñòðóêòóðà M äóæå áëèçüêà äî ñòðóêòóðè áàíàõîâî¨

àëãåáðè, àëå M íå ¹ áàíàõîâîþ àëãåáðîþ, îñêiëüêè âîíà íå ¹ ëiíiéíèì

ïðîñòîðîì. Îòæå, âèíèêà¹ ïðèðîäíå çàïèòàííÿ: ÿêi âëàñòèâîñòi áàíàõî-

âèõ àëãåáð ìîæíà ïîøèðèòè íà êiëüöå M? Íàïðèêëàä, ìè ìîæåìî ïî-

áà÷èòè, ùî ÿêùî åëåìåíò ¹ áëèçüêèì äî îäèíèöi, òî âií ¹ îáîðîòíèì.

Àëå ìè íå çíà¹ìî: ÷è M ìiñòèòü ðîçðèâíi êîìïëåêñíîçíà÷íi ãîìîìîìð-

ôiçìè? Òàêîæ íàìè áóëî äîñëiæåíî ãîìîìîìðôiçìè M, éîãî ïiäêiëüöÿ,

òà îïåðàòîðè íàM.

Ó ïiäðîçäiëi 4.5 äîñëiäæåíî àäèòèâíi îïåðàòîðè íà M, íàâåäåíî

ïðèêëàäè. Îòæå, îòðèìàíi ðåçóëüòàòè ìîæóòü áóòè öiêàâèìè ÿê äëÿ òåî-

ði¨ êîìóòàòèâíèõ òîïîëîãi÷íèõ àáãåáð, òàê i äëÿ àëãåáð àíàëiòè÷íèõ ôóí-



5

êöié íà áàíàõîâèõ ïðîñòîðàõ. Ñåðåä àäèòèâíèõ îïåðàòîðiâ âèáðàíî òàêi,

ùî, äîäàòêîâî, çáåðiãàþòü îïåðàöiþ ìíîæåííÿ íà êîíñòàíòó. Öi âiäîáðà-

æåííÿ, â äèñåðòàöi¨, íàçâàíî ëiíiéíèìè îïåðàòîðàìè (çàóâàæèìî, M íå

¹ ëiíiéíèì ïðîñòîðîì). Òàêîæ, ïîâíiñòþ îïèñàíî ëiíiéíi îïåðàòîðè íà

M ÿê îïåðàòîðè ìíîæåííÿ íà äåÿêèé åëåìåíò ç `1(Z0) òà äîñëiäæåíî ¨õ

âëàñòèâîñòi.

Ó ï'ÿòîìó ðîçäiëi óçàãàëüíîíî äåÿêi ðåçóëüòàòè, îòðèìàíi ó ÷åòâåð-

òîìó ðîçäiëi äëÿ ïðîñòîðó Λω
1 ÿêèé ìîæíà ïîäàòè ó âèãëÿäi çâàæåíî¨ ñóìè

ïðîñòîðiâ `1(Z0).

Ó ïiäðîçäiëi 5.1, òàêîæ, äîñëiäæåíî íàïiâãðóïó ñèìåòié S1/n âiäíî-

ñíî ÿêî¨ âñi ôóíêöi¨ ç àëãåáðè H
1/n
bs ¹ iíâàðiàíòíèìè. Ïðîòå, ìè íå çíà¹ìî,

÷è êîæåí S1/n-iíâàðiàíòíèé ïîëiíîì íàëåæèòü àëãåáði H
1/n
bs .

Ó ïiäðîçäiëi 5.2 äîñëiäæåíî ëiíiéíi îïåðàòîðè, ãîìîìîðôiçìè òà íà-

ïiâíîðìè àëãåáðè M1/N . Çîêðåìà, îïèñàíî îäèí êëàñ ëiíiéíèõ îïåðàòî-

ðiâ, ïîðîäæåíèõ ôóíêöiÿìè ç òàê çâàíîãî êëàñó Ω. Êðiì òîãî, ïîêàçàíî,

ùî íàM1/N iñíó¹ ïðèðîäíà ñòðóêòóðà ëîêàëüíî îïóêëîãî ìåòðèçîâíîãî

ïðîñòîðó.

Êëþ÷îâi ñëîâà: íåëiíiéíèé ôóíêöiîíàëüíèé àíàëiç, ïîëiíîìè íà íå-

ñêií÷åííîâèìiðíèõ ïðîñòîðàõ, àíàëiòè÷íi ôóíêöi¨ íà áàíàõîâîìó ïðî-

ñòîði, ñïåêòð àëãåáð àíàëiòè÷íèõ ôóíêöié, ñèìåòðè÷íi àíàëiòè÷íi

ôóíêöi¨, îïåðàòîðè íà áàíàõîâèõ ïðîñòîðàõ.

ABSTRACT

Al-Zirjawi Farah Jawad Gali Algebras of analytic functions on Banach

spaces, which are invariant with respect operator semigroups. � Qualifying

scienti�c work as a manuscript.
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Analytic mappings on in�nite-dimensional Banach spaces is an

important part of contemporary functional analysis. The interest to actions of

operator groups and semi-groups in spaces of analytic functions on an in�nite-

dimensional Banach space X increases during last years. The reasonable

question here is about invariant subspaces of analytic functions on X and

their algebraic and topological structures. In many cases such subspaces may

have the structure of algebra with pointwise addition and multiplication and

their spectra (sets of maximal ideals) has an important information about

action of the given operator semi-group on X.

Algebras of analytic functions on Banach spaces and their spectra were

invistigated by L. Nachbin, T. Gamelin, T. Corn, B. Cole, J. Mujica. Later,

R. Aron, B. Cole and T, Gamelin considered the algebra Hb(X) of analytic

functions of bounded type on a complex Banach space X and proposed to

investigate the spectrum of a such algebra with using so-called the Aron-

Berner extension of analytic functions of bounded type to the second dual

space X∗∗ to X. This approach was used later by many authors. In particular,

R. Aron, P. Galindo, D. Garc�a and M. Maestre described the structures of

analytic manifold over X∗∗ on the spectrum of Hb(X). This method was

generalized in works of A.V. Zagorodnyuk and the Aron-Berner extension

was used for polynomials on topological tensor products.

Symmetric polynomials on a Banach space were investigated by A. Ni-

merovski, S. Semenov, M. Gonzalez, R. Gonzalo, J, Jaramillo, R. Alencar,

R. Aron, P. Galindo, A. Zagorodnyuk, M. Maestre, D. Garc�a, P. Hajek,

I. Chernega, T. Vasylyshyn, v. Kravtsiv and others. It is known that the

spectrum of the algebra of symmetric analytic functions of bounded type on
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a Banach space is depending on the space and on the group or semi-group

of symmetry. For example, P.Galindo, T. Vasylyshyn and A. Zagorodnyuk

proved that if X = L∞[0, 1], and the group of symmetry consists of

measurable automorphisms of the interval [0, 1], then the spectrum of the

algebra of symmetric analytic functions of bounded type can be completely

described by point evaluation functionals at points of X. On the other hand,

I. Chernega, P. Galindo and A. Zagorodnyuk show that if X = `p, 1 ≤ p <∞,

and the group G is the group of all permutations of basis vectors, then the

spectrum of the algebra of symmetric analytic functions of bounded type

is larger than the set of point evaluation functionals. In this case, there are

natural algebraic operation on the spectrum which form a unital commutative

semi-ring structure.

In the �rst section there is a survey of the related literature, and

formulated principal results of the dissertation investigation.

In Section 2 there are some basic de�nitions and preliminary results

which are used in next sections. In particular, the concepts of polynomial

mappings and analytic functions on a Banach space are considered and are

indicated basic properties of these objects as the Polarization formula, local

boundedness, the radius of the convergence of an analytic function, others.

Also, de�nitions and basic properties of symmetric polynomials and analytic

functions on the space of absolutely summing sequences are given. In addition,

the second section contains de�nitions and properties of the Fr�echet algebra

and its spectrum (the set of complex homomorphisms).

In Subsection 3.1 it i proved that the spectrum of the algebra of

separately symmetric analytic functions of bounded type can be represented

as a Cartesian degree of the spectrum of the algebra of symmetric analytic

functions. It allows us to extend the operations �•� and ��� to the spectrum of

the algebra of separately symmetric analytic functions of bounded type and
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describe their properties. In addition, some representation of the spectrum

by analytic functions of exponential type of several variables is constructed.

In Subsection 3.2 algebras of separately symmetric analytic functions

of bounded type Hbss(`
(X)
1 ) on the topological direct sum `

(X)
1 of Banach

spaces `1 which is associated with a Banach space X are investigated. In this

case, the spectra of such algebras may have a very complicated structure.In

particular, it is shown that there exists a surjective isomorphism of a such

algebra onto the algebra Hb(X) of entire functions of bounded type on some

Banach space X. From this fact it follows that the spectrum of Hbss(`
(X)
1 )

contains the spectrum of Hb(X), in particular, it contains the copy of the

second dual space X∗∗ to X.

In the forth section the algebra Hsup
b of analytic functions of

bounded type, generated by supersymmetric polynomials on `1(Z0), where

Z0 = Z \ {0}, is considered. Some algebraic bases of the subalgebra of

supersymmetric polynomials and corresponding generating functions are

described in Subsection 4.1. Such description is important for the investi-

gation of the spectrum (the set of complex homomorphisms) of Hsup
b . In

particular, it is shown that every complex point evaluation homomorphism

can be represented as a ratio of two functions of exponential type. In addition,

it is shown that the spectrum of Hbs(`1) can be continuously embedded into

the spectrum of Hsup
b . However, this embedding is not onto.

From results of subsection 4.2 it follows that the spectrum of Hsup
b

admits an algebraic structure of commutative semiring (which is not a linear

space) with respect to operations �•� and ��� that play roles of addition and

multiplication on the subsetM ⊂ M sup
b . Using these operations and the `1-

norm, it is introduced a natural metric ρ onM and proved, that (M, ρ) is a

complete metric nonseparable space.
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In subsection 4.3 the operation �•� is extended to a commutative

convolution on the set of complex homomorphisms M sup
b . In addition, a

Hausdor� topology on M sup
b is constructed and the operation is continuous

with respect to this topology.

Conditions of invertibility of elements of the ringM and homomorphi-

sms fromM to itself are investigated in Subsection 4.4. Nontrivial examples

of subrings inM are constructed.

The algebraic structure of M is very close to the Banach algebra

structure but M is not a Banach algebra because it is not a linear space.

So we have a natural question: what properties of Banach algebras can be

extended to the ringM? For example, we can see that if an element is close

to te unit, then it is invertible. But we do not know: doM contains disconti-

nuous complex homomorphisms? Also, it was investigated homomorphisms

ofM, its subrings and operators onM.

In Subsection 4.5 additive operators on M are investigated and some

examples are constructed. The obtained results may be applied in the theory

commutative topological algebras and in algebras of analytic functions on

Banach spaces as well.

Among of additive operators there are operators which preserve the

multiplication by constants. Such mappings are called linear operators (notice

that M is not a linear space). In additions all linear operators on M are

described as operators of multiplication by an element in `1(Z0). Properties

of linear operators are investigated.

In Section 5 there are generalisations of some results, obtained in Secti-

on 4, for the space Λω
1 which can be represented as a weighted sum of spaces

`1(Z0).
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The symmetry semi-group S1/n such that all functions in algebra H
1/n
bs

are invariant are investigated in Subsection 5.1. But we do not know: does

every S1/n-invariant polynomial belongs to H
1/n
bs .

In Subsection 5.2 linear operators, homomorphisms and seminorms of

the algebra M1/N are investigated. In particular a class of linear operators

generated by functions in so-called class Ω is described. In addition, it is

shown thatM1/N admits a natural structure of a locally convex space.

Key words: nonlinear functional analysis, polynomials on in�nite-

dimensional spaces, analytic functions on Banach spaces, spectra of algebras of

analytic functions, symmetric analytic functions, operators on Banach spaces.
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