
Ïðî EC-ïëàñòè÷íiñòü îäèíè÷íèõ êóëü òà åëiïñî¨äiâ ó áàíàõîâèõ ïðîñòîðàõ
Çàâàðçiíà Îëåñÿ Îëåãiâíà

Ìåòðè÷íèé ïðîñòið M íàçèâà¹òüñÿ EC-ïëàñòè÷íèì (àáî ïðîñòî ïëàñòè÷-
íèì), ÿêùî áóäü-ÿêà íåðîçòÿãóâàëüíà ái¹êöiÿ F : M → M ¹ içîìåòði¹þ. Âiä-
êðèòèì ¹ ïèòàííÿ ñòîñîâíî ïëàñòè÷íîñòi îäèíè÷íî¨ êóëi íåñêií÷åííîâèìið-
íîãî áàíàõîâîãî ïðîñòîðó. Iñíó¹ ëèøå äåêiëüêà ÷àñòêîâèõ ïîçèòèâíèõ âiäïî-
âiäåé, ÿê-îò ðåçóëüòàòè ç [1], [2], [3]. Íåùîäàâíî áóëî äîâåäåíî ïëàñòè÷íiñòü
îäèíè÷íî¨ êóëi ùå îäíîãî ïðîñòîðó, à ñàìå

Òåîðåìà 1 ([5, Theorem 3]). Îäèíè÷íà êóëÿ ïðîñòîðó `1⊕2R ¹ ïëàñòè÷íîþ.

Ç iíøîãî áîêó, ó ðîáîòi [1] íàâåäåíî ïðèêëàä íåïëàñòè÷íîãî åëiïñî¨äà ó
ãiëüáåðòîâîìó ïðîñòîði. Ó ðîáîòi [4] öåé ïðèêëàä áóëî óçàãàëüíåíî, à òàêîæ
áóëî äîâåäåíî êðèòåðié ëiíiéíî¨ ïëàñòè÷íîñòi åëiïñî¨äà ó òåðìiíàõ éîãî ïiâî-
ñåé.

Âèçíà÷åííÿ 2. Íåõàé M � öå ïiäìíîæèíà íîðìîâàíîãî ïðîñòîðó X. Öÿ
ïiäìíîæèíà íàçèâà¹òüñÿ ëiíiéíî EC-ïëàñòè÷íîþ (àáî ïðîñòî ëiíiéíî ïëà-
ñòè÷íîþ), ÿêùî áóäü-ÿêèé ëiíiéíèé îïåðàòîð T : X → X ÷è¹ îáìåæåííÿ íà
M ¹ íåðîçòÿãóâàëüíîþ ái¹êöi¹þ ç M íà M ¹ içîìåòði¹þ íà M .

Íàì âäàëîñÿ óçàãàëüíèòè ðåçóëüòàòè ç [4] i îïèñàòè ëiíiéíî ïëàñòè÷íi åëiï-
ñî¨äè çàäàíi ÷åðåç êâàäðàòè÷íó ôîðìó îáìåæåíîãî äîäàòíî âèçíà÷åíîãî ñà-
ìîñïðÿæåíîãî îïåðàòîðà ó òåðìiíàõ ñïåêòðà öüîãî îïåðàòîðà.

Òåîðåìà 3 ([6, Theorem 9]). Åëiïñî¨ä ¹ ëiíiéíî ïëàñòè÷íèì òîäi i òiëüêè
òîäi, êîëè ñïåêòð ïîðîäæóþ÷îãî îïåðàòîðà A ìà¹ ïîðîæíþ íåïåðåðâíó ÷à-
ñòèíó i êîæíà ïiäìíîæèíà âëàñíèõ çíà÷åíü îïåðàòîðà A, ÿêèé ñêëàäà¹òü-
ñÿ ç áiëüø íiæ îäíîãî åëåìåíòà, ìà¹ ìàêñèìóì ñêií÷åííî¨ êðàòíîñòi àáî
ìà¹ ìiíiìóì ñêií÷åííî¨ êðàòíîñòi.

Ñïèñîê ëèòåðàòóðû

[1] Cascales B., Kadets V., Orihuela J., Wingler E.J. Plasticity of the unit ball of a strictly

convex Banach space, Revista de la Real Academia de Ciencias Exactas, F��sicas y Naturales.
Serie A. Matem�aticas, 110(2)(2016), 723�727.

[2] Kadets, V., Zavarzina, O.: Non-expansive bijections to the unit ball of `1-sum of strictly
convex Banach spaces. Bull. Aust. Math. Soc. 97(2), 285�292 (2018)

[3] Angosto, C., Kadets, V., Zavarzina, O.: Non-expansive bijections, uniformities and
polyhedral faces. J. Math. Anal. Appl. 471 (1-2), 38�52 (2019)

[4] Zavarzina, O.: Linear expand-contract plasticity of ellipsoids in separable Hilbert spaces.
Matematychni Studii. 51(1), 86�91 (2019)

[5] Haller, R., Leo, N., Zavarzina, O.: Two new examples of Banach spaces with a plastic unit
ball. Acta et Ñommentationes Universitatis Tartuensis de Mathematica. 26 (1), 89-101
(2022) https://ojs.utlib.ee/index.php/ACUTM/article/view/ACUTM.2022.26.07

[6] Karpenko, I., Zavarzina, O.: Linear expand-contract plasticity of ellipsoids revisited.
Matematychni Studii. 57(2), 192-201 (2022)

1


	 

