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ÏÐÎ ÎÄÈÍ ÊËÀÑ ÎÏÅÐÀÒÎÐÍÈÕ ÐIÂÍßÍÜ, ÙÎ ÌIÑÒßÒÜ
ÎÏÅÐÀÒÎÐÈ ÓÇÀÃÀËÜÍÅÍÎÃÎ ÄÈÔÅÐÅÍÖIÞÂÀÍÍß

Â êëàñi ëiíiéíèõ íåïåðåðâíèõ îïåðàòîðiâ, ùî äiþòü ó ïðîñòîðàõ ôîðìàëüíèõ ñòåïåíå-
âèõ ðÿäiâ, ÿêi íàäiëåíi íîðìàëüíîþ òîïîëîãi¹þ Êåòå, îïèñàíi ðîçâ'ÿçêè äåÿêèõ îïåðàòîðíèõ
ðiâíÿíü, ùî ìiñòÿòü îïåðàòîðè óçàãàëüíåíîãî äèôåðåíöiþâàííÿ.

Solutions of the operator equations, which contain operators of the generalized derivation, are
described in a class of linear continuous operators which act in spaces of the formal power serieses
allocated by the normal K�othe topology.

Ïðè âèâ÷åííi ðiçíèõ êëàñiâ ëiíiéíèõ íå-
ïåðåðâíèõ îïåðàòîðiâ, ùî äiþòü ó ïðîñòî-
ðàõ àíàëiòè÷íèõ ôóíêöié, âàæëèâå çíà÷å-
ííÿ ìà¹ çàäà÷à çíàõîäæåííÿ âñiõ ëiíiéíèõ
íåïåðåðâíèõ îïåðàòîðiâ T , ùî çàäîâîëüíÿ-
þòü ðiâíÿííÿ TA = BT , äå A,B � ôiêñî-
âàíi ëiíiéíi íåïåðåðâíi îïåðàòîðè, ùî äiþòü
ó âêàçàíèõ ïðîñòîðàõ. Íàéâàæëèâiøèìè ¹
îïåðàòîðíi ðiâíÿííÿ âêàçàíîãî âèäó, ùî ïî-
â'ÿçàíi ç îïåðàòîðàìè óçàãàëüíåíîãî äèôå-
ðåíöiþâàííÿ. Äëÿ ðîçâ'ÿçóâàííÿ òàêèõ ðiâ-
íÿíü â êëàñi ëiíiéíèõ íåïåðåðâíèõ îïåðàòî-
ðiâ, ùî äiþòü ó ïðîñòîðàõ àíàëiòè÷íèõ ôóí-
êöié, âèêîðèñòîâóâàëèñÿ ðiçíi ìåòîäè: ìà-
òðè÷íèé ìåòîä [1], iíòåãðàëüíå çîáðàæåííÿ
ëiíiéíèõ íåïåðåðâíèõ îïåðàòîðiâ [2], ïåðå-
õiä äî ñïðÿæåíèõ îïåðàòîðiâ [3], õàðàêòå-
ðèñòè÷íi ôóíêöi¨ ëiíiéíèõ íåïåðåðâíèõ îïå-
ðàòîðiâ [4], çîáðàæåííÿ ëiíiéíèõ íåïåðåðâ-
íèõ îïåðàòîðiâ ó âèãëÿäi äèôåðåíöiàëüíèõ
îïåðàòîðiâ íåñêií÷åííîãî ïîðÿäêó [5], îïèñ
ëiíiéíèõ íåïåðåðâíèõ îïåðàòîðiâ çà äîïî-
ìîãîþ ïîñëiäîâíîñòåé ëiíiéíèõ íåïåðåðâíèõ
ôóíêöiîíàëiâ [6]. Ó öié ñòàòòi îñòàííié ìå-
òîä ðîçâ'ÿçóâàííÿ îïåðàòîðíèõ ðiâíÿíü, ùî
ìiñòÿòü îïåðàòîðè óçàãàëüíåíîãî äèôåðåí-
öiþâàííÿ, ðîçïîâñþäæó¹òüñÿ íà àíàëîãi÷íi
ðiâíÿííÿ ó êëàñi ëiíiéíèõ íåïåðåðâíèõ îïå-
ðàòîðiâ, ùî äiþòü ó ïðîñòîðàõ ôîðìàëüíèõ
ñòåïåíåâèõ ðÿäiâ.

×åðåç H ïîçíà÷èìî âåêòîðíèé ïðîñòið

íàä ïîëåì êîìïëåêñíèõ ÷èñåë ôîðìàëüíèõ
ñòåïåíåâèõ ðÿäiâ (ô.ñ.ð.) âèäó

f(z) =
∞∑

n=0

fnzn,

äå fn ∈ C, n = 0, 1, . . .. Ââàæàòèìåìî, ùî
H ìiñòèòü óñi ìíîãî÷ëåíè. ×åðåç Hα ïîçíà-
÷èìî äâî¨ñòèé ïðîñòið äî H, òîáòî Hα � öå
ïðîñòið òàêèõ ô.ñ.ð. âèäó v(z) =

∞∑
n=0

vnzn, ùî
÷èñëîâi ðÿäè

pv(f) =
∞∑

n=0

|vn||fn|

çáiãàþòüñÿ äëÿ êîæíîãî åëåìåíòà f ∈ H.
Ñèñòåìà ïåðåäíîðì {pv : v ∈ Hα} çàäà¹ íîð-
ìàëüíó [7] òîïîëîãiþ ν (òîïîëîãiþ Êåòå) íà
ïðîñòîði H. Ââàæàòèìåìî, ùî ïðîñòið H äî-
ñêîíàëèé, òîáòî Hαα = H. Çàóâàæèìî, ùî
óìîâà äîñêîíàëîñòi ïðîñòîðó H ðiâíîñèëü-
íà ïîâíîòi ïðîñòîðó (H, ν).

Íåõàé (αn) � òàêà ïîñëiäîâíiñòü âiäìií-
íèõ âiä íóëÿ êîìïëåêñíèõ ÷èñåë, ùî îïå-
ðàòîð óçàãàëüíåíîãî äèôåðåíöiþâàííÿ Dα,
ÿêèé âèçíà÷à¹òüñÿ ôîðìóëîþ (Dαf)(z) =
∞∑

n=1

αn−1

αn
fnzn−1, äå f(z) =

∞∑
n=0

fnz
n ∈ H,

äi¹ â ïðîñòîði H. Îïåðàòîð Dα ¹ ëiíiéíèì.
Îñêiëüêè H � äîñêîíàëèé, òî Dα íåïåðåðâ-
íî äi¹ â (H, ν). Ñèñòåìà (zn) óòâîðþ¹ áàçèñ ó
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ïðîñòîði (H, ν). Êîæåí ô.ñ.ð. f(z) ∈ H ¹äè-
íèì ñïîñîáîì ðîçêëàäà¹òüñÿ â (H, ν) ó ðÿä
âèäó f(z) =

∞∑
n=0

cn(f)zn, äå (cn) � ïîñëiäîâ-
íiñòü ëiíiéíèõ íåïåðåðâíèõ ôóíêöiîíàëiâ íà
ïðîñòîði (H, ν).

Íåõàé Hi � äîñêîíàëi ïðîñòîðè ô.ñ.ð., ÿêi
ìiñòÿòü óñi ìíîãî÷ëåíè, i = 1, 2, i T � ëiíié-
íèé íåïåðåðâíèé îïåðàòîð, ùî äi¹ ç (H1, ν) â
(H2, ν). Òîäi äëÿ äîâiëüíîãî ô.ñ.ð. f(z) ∈ H1:

(Tf)(z) =
∞∑

n=0

Ln(f)zn, (1)

äå (Ln) � ïîñëiäîâíiñòü ëiíiéíèõ íåïåðåðâ-
íèõ ôóíêöiîíàëiâ íà ïðîñòîði (H1, ν), áî
Ln = cn(T ), n = 0, 1, . . ., i ðÿä â ïðàâié ÷à-
ñòèíi (1) çáiãà¹òüñÿ äî (Tf)(z) äëÿ äîâiëüíî-
ãî ô.ñ.ð. f(z) ∈ H1 çà òîïîëîãi¹þ ïðîñòîðó
(H2, ν).

×åðåç l(H1, H2) ïîçíà÷èìî ìíîæèíó âñiõ
òàêèõ ïîñëiäîâíîñòåé ëiíiéíèõ íåïåðåðâíèõ
ôóíêöiîíàëiâ (Ln) íà ïðîñòîði (H1, ν), ùî
äîâiëüíèé ëiíiéíèé íåïåðåðâíèé îïåðàòîð
T : (H1, ν) → (H2, ν) ïîäà¹òüñÿ ó âèãëÿäi (1),
ïðè÷îìó ðÿä â ïðàâié ÷àñòèíi (1) çáiãà¹òüñÿ
äëÿ êîæíîãî ô.ñ.ð. f(z) ∈ H1 çà òîïîëîãi-
¹þ ïðîñòîðó (H2, ν). Ó òîìó âèïàäêó, êîëè
ïðîñòið H1 ¹ áî÷êîâèì, çà ïðèíöèïîì ðiâíî-
ìiðíî¨ îáìåæåíîñòi ìíîæèíà l(H1, H2) çáiãà-
¹òüñÿ ç ìíîæèíîþ óñiõ ïîñëiäîâíîñòåé ëiíié-
íèõ íåïåðåðâíèõ ôóíêöiîíàëiâ (Ln) íà ïðî-
ñòîði (H2, ν), äëÿ ÿêèõ ðÿä ó ïðàâié ÷àñòèíi
(1) çáiãà¹òüñÿ äëÿ äîâiëüíîãî ô.ñ.ð. f ∈ H1

çà òîïîëîãi¹þ ïðîñòîðó (H2, ν). Çàóâàæè-
ìî, ùî ó âèïàäêó, êîëè H1 = H2 = A∞,
äå A∞� ïðîñòið öiëèõ ôóíêöié, ùî íàäiëå-
íèé òîïîëîãi¹þ êîìïàêòíî¨ çáiæíîñòi, ìíî-
æèíà âñiõ ëiíiéíèõ íåïåðåðâíèõ îïåðàòîðiâ
T : A∞ → A∞ îïèñó¹òüñÿ ôîðìóëîþ (1),
äå (Ln) � ïîñëiäîâíiñòü ëiíiéíèõ íåïåðåðâ-
íèõ ôóíêöiîíàëiâ íà A∞, ÿêà çàäîâîëüíÿ¹
óìîâó: lim

n→∞
n
√
|Ln(f)| = 0, ∀f ∈ A∞. Öå çî-

áðàæåííÿ ëiíiéíèõ íåïåðåðâíèõ îïåðàòîðiâ
âèêîðèñòîâóâàëîñÿ â [8] ïðè ïîáóäîâi îïå-
ðàòîðà ïåðåòâîðåííÿ äëÿ äèôåðåíöiàëüíèõ
îïåðàòîðiâ ñêií÷åíîãî ïîðÿäêó.

Òåîðåìà 1. Íåõàé Hi, i = 1, 2, � äî-

ñêîíàëi ïðîñòîðè ô.ñ.ð., ÿêi ìiñòÿòü óñi
ìíîãî÷ëåíè, Dα � îïåðàòîð óçàãàëüíåíîãî
äèôåðåíöiþâàííÿ, ùî ïîðîäæåíèé ïîñëiäîâ-
íiñòþ (αn) i ëiíiéíî òà íåïåðåðâíî äi¹ â
(H2, ν), A � ôiêñîâàíèé ëiíiéíèé íåïåðåðâ-
íèé îïåðàòîð, ÿêèé äi¹ â (H1, ν), à m � äåÿêå
íàòóðàëüíå ÷èñëî. Äëÿ òîãî, ùîá ëiíiéíèé
íåïåðåðâíèé îïåðàòîð T : (H1, ν) → (H2, ν)
çàäîâîëüíÿâ ðiâíiñòü

Dm
α T = TA (2)

íåîáõiäíî i äîñòàòíüî, ùîá âií ïîäàâàâñÿ ó
âèãëÿäi

(Tf)(z) =
∞∑

q=0

m−1∑
r=0

αqm+r

αr

Lr(A
qf)zqm+r, (3)

äå Li, i = 0,m− 1 � äåÿêi ëiíiéíi íåïåðåðâ-
íi ôóíêöiîíàëè íà ïðîñòîði (H1, ν) äëÿ ÿêèõ
âèêîíó¹òüñÿ óìîâà:
B) ∀r = 0, m− 1 ïîñëiäîâíiñòü ôóíêöiî-
íàëiâ (αqm+rLr(A

q))∞q=0 íàëåæèòü äî êëàñó
l(H1, H2).

Äîâåäåííÿ. Íåîáõiäíiñòü. Íåõàé ëi-
íiéíèé íåïåðåðâíèé îïåðàòîð T : (H1, ν) →
(H2, ν) çàäîâîëüíÿ¹ ðiâíiñòü (2). Òîäi T ïî-
äà¹òüñÿ ó âèãëÿäi (1), äå (Ln) � äåÿêà ïî-
ñëiäîâíiñòü ëiíiéíèõ íåïåðåðâíèõ ôóíêöiî-
íàëiâ íà (H2, ν). Îñêiëüêè äëÿ äîâiëüíîãî
ô.ñ.ð. f(z) ∈ H1

(Dm
α T )f(z) =

∞∑
n=0

Ln+m(f)
αn

αn+m

zn,

òî ðiâíiñòü (2) ðiâíîñèëüíà òîìó, ùî
∞∑

n=0

Ln+m(f)
αn

αn+m

zn =
∞∑

n=0

Ln(Af)zn

äëÿ äîâiëüíîãî ô.ñ.ð. f(z) ∈ H1. Òîìó

Ln+m(f) =
αn+m

αn

Ln(Af), n = 0, 1, ... . (4)

Ç (4) âèïëèâà¹, ùî ∀q = 0, 1, ..., ∀r = 0,m− 1
âèêîíó¹òüñÿ ðiâíiñòü:

Lqm+r(f) =
αqm+r

αr

Lr(A
qf).
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Òîìó îïåðàòîð T ïîäà¹òüñÿ ó âèãëÿäi (3).
Ç íåïåðåðâíîñòi îïåðàòîðà T âèïëèâà¹, ùî
óìîâà B) âèêîíó¹òüñÿ.

Äîñòàòíiñòü. Ïðè âèêîíàííi óìîâè B),
ôîðìóëîþ (3) âèçíà÷à¹òüñÿ ëiíiéíèé íåïå-
ðåðâíèé îïåðàòîð T : (H1, ν) → (H2, ν). Äëÿ
äîâiëüíîãî ô.ñ.ð. f(z) ∈ H1 ìà¹ìî

Dm
α (Tf)(z) =

=
∞∑

q=0

m−1∑
r=0

αqm+r

αr

Lr(A
qf)(Dm

α zqm+r) =

=
∞∑

q=0

m−1∑
r=0

αm(q−1)+r

αr

Lr(A
qf)z(q−1)m+r =

=
∞∑

q=0

m−1∑
r=0

αqm+r

αr

Lr(A
q+1f)zqm+r = T (Af)(z).

Òåîðåìó 1 äîâåäåíî.
Ïðè m = 1 ç òåîðåìè 1 îäåðæó¹ìî íàñòó-

ïíå òâåðäæåííÿ.
Íàñëiäîê. Äëÿ òîãî, ùîá ëiíiéíèé íåïå-

ðåðâíèé îïåðàòîð T : (H1, ν) → (H2, ν) áóâ
ðîçâ'ÿçêîì îïåðàòîðíîãî ðiâíÿííÿ DαT =
TA íåîáõiäíî i äîñòàòíüî, ùîá âií ïîäàâàâ-
ñÿ ó âèãëÿäi

(Tf)(z) =
∞∑

n=0

αn

α0

L0(A
nf)zn, (5)

äå L0 � äåÿêèé ëiíiéíèé íåïåðåðâíèé ôóí-
êöiîíàë íà (H1, ν) äëÿ ÿêîãî âèêîíó¹òüñÿ
óìîâà:
C) ïîñëiäîâíiñòü ëiíiéíèõ íåïåðåðâíèõ
ôóíêöiîíàëiâ (αn

α0
L0(A

n)) íàëåæèòü äî êëà-
ñó l(H1, H2).

Äëÿ çàñòîñóâàííÿ òåîðåìè òà íàñëiäêó ç
íå¨ äî êîíêðåòíèõ îïåðàòîðíèõ ðiâíÿíü âè-
äó (2) òà ïåâíèõ ïðîñòîðiâ ô.ñ.ð. H1 òà H2

ïîòðiáíî â çðó÷íié ôîðìi îïèñàòè ìíîæè-
íó l(H1, H2) òà çíàéòè òi ëiíiéíi íåïåðåðâ-
íi ôóíêöiîíàëè Li, i = 0,m− 1 íà ïðîñòîði
(H1, ν), äëÿ ÿêèõ âèêîíó¹òüñÿ îäíà ç óìîâ
B) ÷è C).

Ðîçãëÿíåìî çàñòîñóâàííÿ îäåðæàíèõ ðå-
çóëüòàòiâ äëÿ îäíîãî êëàñó ïðîñòîðiâ ô.ñ.ð.
i äåÿêèõ îïåðàòîðíèõ ðiâíÿíü.

Íåõàé (λn) � ïîñëiäîâíiñòü äîäàòíèõ ÷è-
ñåë, ÿêà ìîíîòîííî çðîñòà¹ i ïðÿìó¹ äî áåç-
ìåæíîñòi, ïðè÷îìó lim

n→∞
lnn
λn

= 0. Äëÿ σ ∈ R
ðîçãëÿíåìî íàñòóïíi ïðîñòîðè ïîñëiäîâíî-
ñòåé êîìïëåêñíèõ ÷èñåë:

Dσ = {f(z) =
∞∑

n=0

fnzn : lim
n→∞

|fn|
1

λn ≤ e−σ};

Dσ = {f(z) =
∞∑

n=0

fnz
n : lim

n→∞
|fn|

1
λn < e−σ},

(äèâ. [9]). Çàóâàæèìî, ùî ñïðÿæåíèé ïðî-
ñòið äî (Dσ, ν) içîìîðôíèé äî ïðîñòîðó D−σ.
Íåõàé (αn) òà (βn) � ïîñëiäîâíîñòi âiäìiííèõ
âiä íóëÿ êîìïëåêñíèõ ÷èñåë, ùî çàäîâîëüíÿ-
þòü óìîâè:

lim
n→∞

∣∣∣∣
αn−1

αn

∣∣∣∣
1

λn ≤ 1,

lim
n→∞

∣∣∣∣
βn+1

βn

∣∣∣∣
1

λn ≤ 1.

Òîäi îïåðàòîðè óçàãàëüíåíîãî äèôåðåíöiþ-
âàííÿ Dα òà óçàãàëüíåíîãî iíòåãðóâàííÿ Jβ

ëiíiéíî òà íåïåðåðâíî äiþòü ó êîæíîìó ç
ïðîñòîðiâ Dσ òà Dσ. Äîñëiäèìî ðîçâ'ÿçêè
îïåðàòîðíîãî ðiâíÿííÿ âèäó

DαT = TJβ (6)

â êëàñi îïåðàòîðiâ T : (Dσ, ν) → (Dσ, ν).
Òåîðåìà 2. Íåõàé äëÿ äåÿêîãî ôiêñîâà-

íîãî σ < 0 îïåðàòîðè óçàãàëüíåíîãî äèôå-
ðåíöiþâàííÿ Dα òà óçàãàëüíåíîãî iíòåãðó-
âàííÿ Jβ ëiíiéíî òà íåïåðåðâíî äiþòü ó
ïðîñòîði Dσ, à ïîñëiäîâíîñòi êîìïëåêñíèõ
÷èñåë (αn) òà (βn) çàäîâîëüíÿþòü óìîâè:
1) ∃C > 0 ∀k, n ≥ 0 : |βk+n| ≤ C|βk||βn|,
2) lim

n→∞
|αnβn|

1
λn = 0.

Òîäi çàãàëüíèé ðîçâ'ÿçîê îïåðàòîðíîãî ðiâ-
íÿííÿ (6) â êëàñi ëiíiéíèõ íåïåðåðâíèõ îïå-
ðàòîðiâ îïåðàòîðiâ T : (Dσ, ν) → (Dσ, ν) äà-
¹òüñÿ ôîðìóëîþ (5), â ÿêié L0 � äîâiëüíèé
ëiíiéíèé íåïåðåðâíèé ôóíêöiîíàë íà ïðî-
ñòîði Dσ.

Äîâåäåííÿ. Çà íàñëiäêîì ç òåîðåìè 1
äîñòàòíüî ïåðåâiðèòè, ùî ïðè âèêîíàííi
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óìîâ òåîðåìè 2 äëÿ äîâiëüíîãî ëiíiéíîãî
íåïåðåðâíîãî ôóíêöiîíàëó L0 íà ïðîñòî-
ði (Dσ, ν) ïîñëiäîâíiñòü ëiíiéíèõ íåïåðåðâ-
íèõ ôóíêöiîíàëiâ (αn

α0
L0(J n

β )) íàëåæèòü äî
êëàñó l(Dσ,Dσ). Íåõàé L0 � äîâiëüíèé ëi-
íiéíèé íåïåðåðâíèé ôóíêöiîíàë íà ïðîñòî-
ði (Dσ, ν). Òîäi iñíó¹ ïîñëiäîâíiñòü êîìïëå-
êñíèõ ÷èñåë (vn), äëÿ ÿêî¨ lim

n→∞
|vn|

1
λn < eσ i

äëÿ äîâiëüíîãî ô.ñ.ð. f(z) =
∞∑

n=0

fnz
n ∈ Dσ :

L0f =
∞∑

n=0

fnvn. Äëÿ äîâåäåííÿ òåîðåìè ïî-
òðiáíî ïåðåâiðèòè, ùî äëÿ äîâiëüíîãî ô.ñ.ð.
f(z) =

∞∑
n=0

fnzn ∈ Dσ âèêîíó¹òüñÿ óìîâà:

lim
n→∞

|αnL0(J n
β f)| 1

λn < e−σ. (7)

Àëå L0(J n
β f) =

∞∑
k=0

βk+n

βk
fkvk+n, òîìó âèêî-

ðèñòîâóþ÷è óìîâó 1), îäåðæèìî, ùî ïðè
n = 0, 1, . . .

|L0(J n
β f)| ≤ C|βn|

∞∑

k=0

|fk||vn+k|. (8)

Âèáåðåìî ε1 > 0 òàêèì, ùîá lim
n→∞

|vn|
1

λn <

eσ−ε1 . Òîäi iñíó¹ ñòàëà C1 > 0 òàêà, ùî ïðè
n ≥ 0: |vn| ≤ C1e

(σ−ε1)λn . Âiçüìåìî ε2 : 0 <

ε2 < ε1. Òîäi lim
n→∞

|fn|
1

λn < e−σ+ε2 . Òîìó iñíó¹
ñòàëà C2 > 0 òàêà, ùî ïðè n ≥ 0: |fn| ≤
C2e

(−σ+ε2)λn . Òîäi, âèêîðèñòîâóþ÷è ìîíîòîí-
íiñòü ïîñëiäîâíîñòi (λn) i òå, ùî σ < 0 äëÿ
äîâiëüíîãî íàòóðàëüíîãî n ìàòèìåìî:

∞∑

k=0

|fk||vn+k| ≤ C1C2

∞∑

k=0

e(ε2−ε1)λk .

Ç óìîâè lim
n→∞

ln n
λn

= 0 âèïëèâà¹, ùî ÷èñëîâèé

ðÿä
∞∑

k=0

e(ε2−ε1)λk çáiãà¹òüñÿ. Òîìó, âèêîðèñòî-
âóþ÷è (8), îäåðæèìî, ùî ïðè n ≥ 0

|L0(J n
β f)| ≤ C3|βn|, (9)

äå C3 � äåÿêà ñòàëà. Ç (9) i óìîâè 2) âèïëè-
âà¹, ùî (7) âèêîíó¹òüñÿ.

Óìîâà 1) òåîðåìè 2 âèêîíó¹òüñÿ, íàïðè-
êëàä, äëÿ ïîñëiäîâíîñòi (βn = 1

n!
), ÿêà ïîðî-

äæó¹ çâè÷àéíå iíòåãðóâàííÿ.
Òâåðäæåííÿ, àíàëîãi÷íå äî òåîðåìè 2 áó-

äå ïðàâèëüíèì òàêîæ i äëÿ ðîçâ'ÿçêiâ îïå-
ðàòîðíîãî ðiâíÿííÿ (6) â êëàñi ëiíiéíèõ íå-
ïåðåðâíèõ îïåðàòîðiâ T : (Dσ, ν) → (Dσ, ν).
ßê âñòàíîâëåíî â [9], ïðîñòîðè Dσ òà Dσ, ùî
íàäiëåíi íîðìàëüíîþ òîïîëîãi¹þ, ¹ içîìîð-
ôíèìè äî ïðîñòîðiâ àíàëiòè÷íèõ vσ òà vσ,
ùî çîáðàæàþòüñÿ ðÿäàìè Äiðiõëå.
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