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ÊÎÍÑÒÐÓÊÒÈÂÍÈÉ ÐÎÇÂ'ßÇÎÊ ÎÄÍÎÃÎ ÊËÀÑÓ ÎÏÅÐÀÒÎÐÍÈÕ
ÐIÂÍßÍÜ IÇ ÇÀÑÒÎÑÓÂÀÍÍßÌÈ

Çàïðîïîíîâàíî êîíñòðóêòèâíèé ðîçâ'ÿçîê îäíîãî êëàñó îïåðàòîðíèõ ðiâíÿíü iç çàñòîñó-
âàííÿìè.

The constructive solution of a ceratin class of operator equations is propose.

1. Ïîñòàíîâêà ïðîáëåìè òà ¨¨ àíà-
ëiç. Ó 2000 ðîöi â ðîáîòi [1] áóâ îòðèìàíèé
ðîçâ'ÿçîê iíòåãðàëüíîãî ðiâíÿííÿ âèãëÿäó

p(x)g(x) +

x∫

0

k(x− t)g(t)dt = f(x), (1)

äå ôóíêöi¨ p(x), k(x), f(x) � âiäîìi. Âîíè õà-
ðàêòåðèçóþòü éìîâiðíiñíèé çìiñò ðiâíÿííÿ
(1), ïðè÷îìó ôóíêöiÿ

p(x) =

{
p1, p(x) ≤ u0,
p2, p(x) > u0.

Â äàíié ñòàòòi ðîçãëÿäà¹òüñÿ ïèòàííÿ
ïðî âèëó÷åííÿ êëàñó îïåðàòîðíèõ ðiâíÿíü,
ðîçâ'ÿçêè ÿêèõ áóäóþòüñÿ êîíñòðóêòèâíî. Ó
ÿêîñòi çàñòîñóâàííÿ çàïðîïîíîâàíî¨ òåîði¨ ó
ï.4 áóäå äîñëiäæåíî áiëüø çàãàëüíå ðiâíÿí-
íÿ íiæ ðiâíÿííÿ (1).

2. Îñíîâíà òåîðåìà ïðî ïîáóäîâó
ðîçâ'ÿçêó îïåðàòîðíèõ ðiâíÿíü ñïåöi-
àëüíî¨ ñòðóêòóðè. Íåõàé Kj: L → L, j =
1, n � ëiíiéíi, îáìåæåíi é îáîðîòíi îïåðàòî-
ðè; L � ïðîñòið ëîêàëüíî iíòåãðîâíèõ ôóí-
êöié, çàäàíèõ íà ìíîæèíi E = (0, T ), T 6 ∞.

Óâåäåìî îïåðàòîð

K =
n∑

j=1

M
(
χEj

)
Kj. (1)

Òóò îïåðàòîðè M
(
χEj

)
ó ïðîñòîði L äiþòü

òàê: M(χEj
)ϕ = χEj

ϕ, äå χEj
õàðàêòåðèñòè-

÷íi ôóíêöi¨, ÿêi çàäàíi íà âèìiðíèõ çà Ëå-
áåãîì ìíîæèíàõ E1, E2, . . . , En, E =

n⋃
j=1

Ej,

Ej ∩ Ek = ∅ (j 6= k), mEk 6= 0, k = 1, n.

Î÷åâèäíî, ùî K � ëiíiéíèé i îáìåæåíèé
îïåðàòîð, ïðè÷îìó âií äi¹ iç ïðîñòîðó L â
ïðîñòið L.

Òåîðåìà 1. ßêùî îïåðàòîð K � îáîðî-
òíèé â L, òî ðîçâ'ÿçîê îïåðàòîðíîãî ðiâ-
íÿííÿ

Kϕ = ψ (2)
ìîæíà îäåðæàòè â ïðîñòîði L ó òàêèé
ñïîñiá:

ϕ = ϕn(x), (3)
äå ôóíêöiÿ ϕn (x) áóäó¹òüñÿ çà íàñòóïíîþ
ðåêóðåíòíîþ ôîðìóëîþ

ϕj (x) = K−1
j


χ n⋃

k=j
Ek

ψ + χj−1⋃
k=0

Ek

ϕj−1


 (x) ,

j = 1, n; ϕ0 ≡ 0, E0 = ∅. (4)

Äîâåäåííÿ. Íåõàé ϕ � ðîçâ'ÿçîê îïåðà-
òîðíîãî ðiâíÿííÿ (2). Ïðè öüîìó ïðèïóùåí-
íi ðîçãëÿíåìî ëàíöþæîê îïåðàòîðíèõ ðiâ-
íÿíü
Kjϕ = χ n⋃

k=j
Ek

ψ+χj−1⋃
k=0

Ek

Kjϕj−1, j = 1, n. (5)

Îñêiëüêè îïåðàòîðè Kj ïåðåäáà÷àþòüñÿ
îáåðíåíèìè â L, òî áóäóòü ñïðàâåäëèâi ðiâ-
íîñòi (4). Äàëi, ç ðiâíîñòåé (5) óáà÷à¹ìî, ùî

ϕj−1 (x) = ϕj (x) , x ∈
j−1⋃

k=0

Ek, j = 1, n. (6)

Òåïåð ïîêàæåìî, ùî ϕj = ϕ ïðè x ∈
j⋃

k=1

Ek, j = 1, n. Äîâåäåìî öå òâåðäæåííÿ ìå-
òîäîì ìàòåìàòè÷íî¨ iíäóêöi¨. Ïðè j = 1 öå
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òâåðäæåííÿ âiðíå. Ïðèïóñòèìî, ùî âîíî âið-
íå ïðè j = k:

ϕk = ϕ, ïðè x ∈
k⋃

l=1

El. (7)

Äîâåäåìî, ùî òâåðäæåííÿ (6) áóäå âiðíèì
ïðè j = k + 1. Äiéñíî, ÿêùî x ∈

k⋃
j=1

Ej,

òî çãiäíî ç (5) i ïðèïóùåííþ (7) ϕk+1 (x) =
ϕk (x) = ϕ (x). ßêùî æ x ∈ Ek+1, òî ç (5)
âèïëèâà¹, ùî Kj ≡ K, à öå îçíà÷à¹, ùî
ϕk+1 = K−1

j ψ = K−1ψ = ϕ.
Òåîðåìà äîâåäåíà.
Íàäàëi íàì çíàäîáëÿòüñÿ äåÿêi ïîíÿòòÿ i

äîïîìiæíi òâåðäæåííÿ.

3. Äîïîìiæíi òâåðäæåííÿ.
Îçíà÷åííÿ 1. Ïîçíà÷èìî [2] ÷åðåç

L2+ (L2−) ïðîñòið ôóíêöiéf+ (f−), ÿêi íàëå-
æàòü ïðîñòîðó L2 i ìàþòü òàêi âëàñòèâîñòi

f+(t) =

{
f(t), t > 0
0, t < 0

;

f−(t) =

{
0, t > 0
f(t), t < 0

.

Îçíà÷åííÿ 2. Ïîçíà÷èìî ÷åðåç L±2 ïðî-
ñòið ôóíêöié Φ îáðàçiâ Ôóð'¹ ïðîñòîðó L2±.

Îçíà÷åííÿ 3. Ïîçíà÷èìî ÷åðåç Lν
p+ {M}

ïðîñòið ôóíêöié âèäó χMϕ+, äå M � âèìiðíà
çà Ëåáåãîì ìíîæèíà M ⊆ R+.

Îçíà÷åííÿ 4. Ïîçíà÷èìî ÷åðåç L+
2,ν {M}

ïðîñòið ôóíêöié Φ îáðàçiâ Ôóð'¹ ïðîñòîðó
Lν

2+ {M}.
Îçíà÷åííÿ 5. Ïîçíà÷èìî ÷åðåç P+β

{M},
β > 0 îïåðàòîð ïðîåêòóâàííÿ ó ïðîñòîði
L+

2,β (−∞,∞) íà ïiäïðîñòið L+
2,β (M).

Çàóâàæåííÿ. Ïðîñòið L+
2 çáiãà¹òüñÿ iç

ïðîñòîðîì Õàðäi H+
2 [3] ó âåðõíié ïiâïëîùè-

íi.
Òåïåð ðîçãëÿíåìî ðiâíÿííÿ

λϕ−
n∑

j=1

bj(x)

x∫

0

kj(x− t)ϕ(t)dt = f(x), x > 0,

(8)

ó ÿêîãî bj(x)� îáìåæåíi âèìiðíi ôóíêöi¨,
ùî ïðÿìóþòü äî ñêií÷åííèõ ãðàíèöü ïðè
x → +∞, λ = const; kj (x) , j = 1, n âiäî-
ìi ôóíêöi¨, ùî íàëåæàòü ïðîñòîðó L

νj

1+, νj >
0, j = 1, n; f (x)− âiäîìà ôóíêöiÿ, ùî íàëå-
æèòü ïðîñòîðó Lν0

2+, ν0 > 0. Íåâiäîìà ôóí-
êöiÿ ϕ (x) øóêà¹òüñÿ ó ïðîñòîði Lν

2+, ν > 0.
Óâåäåìî η = max νk

k=0,n

é çðîáèìî çàìiíó

ψ (x) = e−ηxϕ (x). Òîäi iíòåãðàëüíå ðiâíÿí-
íÿ (8) áóäå ìàòè òàêèé âèãëÿä

λψ−
n∑

j=1

bj (x)

x∫

0

sj (x− t) ψdt = f1 (x) , x > 0,

(9)
äå

sj (x) = e−ηxkj (x) , j = 1, n, f1 (x) = e−ηxf (x) .

Î÷åâèäíî, ùî sj(x) ∈ L
νj−η
1+ , j = 1, n,

f1(x) ∈ Lν0−η
2+ .

Óâåäåìî òåïåð òàêó êîíñòàíòó ν, ùî:

λ−
n∑

j=1

bj (∞) S+
j (z) 6= 0 ïðè Im z > ν. (10)

Öå çàâæäè ìîæíà çäiéñíèòè íà ïiäñòà-
âi âëàñòèâîñòåé ôóíêöié S+

j (z). Äàëi çíîâó
çðîáèìî çàìiíó : ω (x) = e−νxψ (x). Òîäi ií-
òåãðàëüíå ðiâíÿííÿ áóäå ìàòè òàêèé âèãëÿä

λω−
n∑

j=1

bj (x)

x∫

0

rj (x− t) ωdt = f2 (x) , x > 0,

(11)
äå

rj (x) = e−νxsj (x) , j = 1, n, f2 (x) = e−νxf1 (x) .

Î÷åâèäíî, ùî rj(x) ∈ L
νj−η−ν
1+ , j = 1, n;

f2(x) ∈ Lν0−η−ν
2+ . Ïðè öüîìó iíäåêñ ðiâíÿííÿ

(11), çàâäÿêè óìîâi (10), äîðiâíþ¹ íóëþ, à öå
ðiâíîñèëüíå òîìó, ùî ðiâíÿííÿ (11) ìà¹ ¹äè-
íèé ðîçâ'ÿçîê ó ïðîñòîði Lν

2+. Ç íàâåäåíèõ
ìiðêóâàíü âèïëèâà¹, ùî ðiâíÿííÿ (8) ìà¹
çàâæäè ¹äèíèé ðîçâ'ÿçîê, ÿêèé ïîâ'ÿçàíèé
ç ðîçâ'ÿçêîì ðiâíÿííÿ (11) ñïiââiäíîøåííÿì
ϕ(x) = e(ν+η)xω(x).
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4. Ðiâíÿííÿ çãîðòêè iç çìiííîþ ãðà-
íèöåþ iíòåãðóâàííÿ íà ñêií÷åííîìó ií-
òåðâàëi. Ðiâíÿííÿ çãîðòêè iç çìiííîþ ãðà-
íèöåþ iíòåãðóâàííÿ íà ñêií÷åííîìó iíòåðâà-
ëi ìà¹ âèãëÿä

λϕ(x) +
1√
2π

x∫

0

k(x− t)ϕ(t)dt = g(x),

0 < x < T, (12)
äå çàäàíi ôóíêöi¨ k(x), g(x) âiäïîâiäíî íà-
ëåæàòü ïðîñòîðàì L1+, L2+{(0, T )}, à íå-
âiäîìà ôóíêöiÿ ϕ(x) øóêà¹òüñÿ ó ïðîñòîði
L2+{(0, T )} .

Óâiâøè â ðîçãëÿä ïðîñòîðè òèïó L2±, ðiâ-
íÿííÿ (12) çàïèøåìî â òàêîìó âèãëÿäi

λϕ+(x) +
1√
2π

∞∫

−∞

k+ (x− t) ϕ+ (t) dt =

= g+ (x) + e+ (x) + ϕ− (x) , x ∈ R, (13)
äå e+ (x) ∈ L2+ {(T, +∞)}.

Òåïåð äî ðiâíÿííÿ (13) çàñòîñó¹ìî iíòå-
ãðàëüíå ïåðåòâîðåííÿ Ôóð'¹. Ó ðåçóëüòàòi
îäåðæèìî òàêó êðàéîâó çàäà÷ó

Φ+ (x)
(
λ + K+ (x)

)
= G+ (x) + E+ (x) +

+Φ− (x) x ∈ R, (14)
äå G+ (x) = (V g+) (x) , K+ (x) = (V k+) (x),
Φ− (x) = (V ϕ−) (x) .

Çàâäÿêè âëàñòèâîñòÿì ôóíêöié Φ+ (x),
K+(x), G+ (x) i òåîðåìè Ëióâiëÿ ôóíêöiÿ
Φ− (x) ≡ 0. Òîäi ç ðiâíîñòi (14) çíàõîäèìî,
ùî

Φ+ (z) =
G+ (z)

λ + K+ (z)
+

E+ (z)

λ + K+ (z)
, Im z > 0.

(15)
Òóò ñòàëà ν òàêà, ùî ïðè Im z ≥ ν ôóíêöiÿ
λ + K+(z) 6= 0.

Òåïåð çàñòîñó¹ìî âëàñòèâîñòi îïåðàòîðà
ïðîåêòóâàííÿ Pν

{(0,T )}. Ó ðåçóëüòàòi îòðèìà-
¹ìî

P ν
{(0,T )}Φ

+(z) = P ν
{(0,T )}

G+ (z)

λ + K+ (z)
+

P ν
{(0,T )}

E+ (z)

λ + K+ (z)
= P{(0,T )}

G+ (z)

λ + K+ (z)
.

Íàðåøòi, çàñòîñîâóþ÷è îáåðíåíå ïåðåòâî-
ðåííÿ Ôóð'¹, îäåðæèìî

ϕ (x) = P ν
{(0,T )}

G+(z)

λ + K+ (z)
=

=
1√
2π

∞+iν∫

−∞+iν

G+(z)e−ixzdz

λ + K+ (z)
, 0 < x < T.

(16)
Îòæå, ñïðàâåäëèâà
Òåîðåìà 2. Íåõàé çàäàíi ôóíêöi¨ k (x),

g (x), ÿêi âiäïîâiäíî íàëåæàòü ïðîñòîðàì
L1+, L2+. Òîäi ó ïðîñòîði L2+{(0, T )} ðiâíÿ-
ííÿ (12) ìà¹ ¹äèíèé ðîçâ'ÿçîê ϕ (x), ùî áó-
äó¹òüñÿ çà ôîðìóëîþ (16).

Çàóâàæåííÿ. Ðîçâ'ÿçîê ðiâíÿííÿ (13)
íàâåäåíî ó ðîáîòi [4]. Ó äàííié ñòàòòi äëÿ
ïîáóäîâè ðîçâ'ÿçêó ðiâíÿííÿ (13) çàïðîïî-
íîâàíî iíøèé ïiäõiä, ÿêèé âèêëàäåíî ó öüî-
ìó ïóíêòi.

4. Iíòåãðàëüíå ðiâíÿííÿ Âîëüòåð-
ðà òèïó çãîðòêè íà ïðîìåíi (0,∞) ç
êóñêîâî-ñòàëèìè êîåôiöi¹íòàìè. Âîíî
ìà¹ òàêèé âèãëÿä

ϕ(x)+
n∑

k=j

χEj

1√
2π

x∫

0

k (x− t) ϕ (t) dt = f(x),

x ∈ (0, T ), T 6 ∞, (17)

äå (0, T ) = E =
n⋃

j=1

Ej, Ej ∩ Ek = ∅ (j 6= k),

E1, E2, . . . , En âèìiðíi çà Ëåáåãîì ìíîæè-
íè, mEk 6= 0, k = 1, n; çàäàíi ôóíêöi¨ kj (x),
j = 1, n íàëåæàòü ïðîñòîðàì L1+ f (x), à
ôóíêöiÿ f(x) íàëåæèòü L2+. Íåâiäîìà ôóí-
êöiÿ ϕ (x) øóêà¹òüñÿ ó ïðîñòîði Lµ

2+ {(0, T )},
µ > 0.

Óâåäåìî îïåðàòîðè

Kϕ ≡ ϕ(x) +
n∑

k=j

χEj

1√
2π

x∫

0

k (x− t) ϕ (t) dt,

x ∈ E, (18)
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Kjϕ ≡ ϕ(x) +
1√
2π

x∫

0

kj(x− t)ϕ (t) dt,

j = 1, n, x ∈ E. (19)
Î÷åâèäíî, ùî îïåðàòîðè Kj ¹ îáåðíåíèìè

ó ïðîñòîði L. Îïåðàòîð K òàêîæ îáåðíåíèé.
Äiéñíî, îïåðàòîð K ìîæíà çîáðàçèòè ó òà-
êîìó âèãëÿäi

Kϕ ≡ ϕ(x) +
1√
2π

x∫

0

k(x, t)ϕ(t)dt, x ∈ E,

(20)
äå

k(x, t) =
n∑

j=1

χEj
kj(x− t).

Âiäîìî, ùî ç òàêèì ÿäðîì k(x, t) îïåðà-
òîð K ¹ îáåðíåíèì ó ïðîñòîði L [5].

Òîäi çãiäíî ç òåîðåìîþ 1 ðîçâ'ÿçîê ðiâ-
íÿííÿ (17) ìîæíà ïîáóäóâàòè ó ïðîñòîði
Lµ

2+ {(0, T )} òàê:

ϕ = ϕn (x) , (21)

äå ôóíêöiÿ ϕn (x) áóäó¹òüñÿ çà íàñòóïíîþ
ðåêóðåíòíîþ ôîðìóëîþ

ϕj(x) = K−1
j


χ n⋃

k=j
Ek

f + χj−1⋃
k=0

Ek

ϕj−1


 (x),

j = 1, n; ϕ0 ≡ 0, E0 = ∅. (22)
Òóò

K−1
j fj+ =

(
P

νj

{(0,T )}
F+

j (z)

1 + K+
j (z)

)
(x) =

=
1√
2π

∞+iνj∫

−∞+iνj

F+
j (z)e−ixzdz

1 + K+
j (z)

,

F+
j (x) = (V fj+) (x) , K+

j (x) = (V kj+) (x) ,

fj+ = χ n⋃
k=j

Ek

f + χj−1⋃
k=0

Ek

ϕj−1, j = 1, n. (23)

5. Çàñòîñóâàííÿ ðåçóëüòàòiâ ï.4 â
óçàãàëüíåíié òåîði¨ ðèçèêó.Íåõàé u � ïî-
÷àòêîâèé êàïiòàë ñòðàõîâî¨ êîìïàíi¨; Ti, Ui,

i > 1 � ïîñëiäîâíiñòü ìîìåíòiâ i ðîçìiðiâ âè-
ïëàò âiäïîâiäíî; Nt � ÷èñëî ñòðàõîâèõ âè-
ïëàò çà ïðîìiæîê ÷àñó [0, t]. Âèçíà÷èìî [1]
ïðîöåñ ðèçèêó Rt, t > 0 ðiâíÿííÿì áàëàíñó

Rt = u +

t∫

0

p (Rs)ds−
Nt∑
i=1

Ui,

äå Ui ïîñëiäîâíiñòü íåçàëåæíèõ îäíàêî-
âî ðîçïîäiëåíèõ íåâiä'¹ìíèõ âèïàäêîâèõ
âåëè÷èí ç ôóíêöi¹þ ðîçïîäiëó B (t) =
P (U1 < t) i ç ñêií÷åííèì ìàòåìàòè÷íèì
ñïîäiâàííÿì µ = EU1, à ôóíêöiÿ p (x)
� âiäîìà. Ïðè öüîìó â ìîäåëi, ùî ìè
ðîçãëÿäà¹ìî, ïåðåäáà÷à¹òüñÿ, ùî âèïàäêî-
âi âåëè÷èíè θi = Ti − Ti−1, i > 1
íåçàëåæíi, îäíàêîâî ðîçïîäiëåíi âåëè÷èíè
ç ôóíêöi¹þ ðîçïîäiëóK (t) = P (θ1 < t).
Ïåðåäáà÷à¹òüñÿ òàêîæ, ùî äâà íàáîðè
âèïàäêîâèõ âåëè÷èí {U1, U2, . . . , Un, . . . } i
{θ1, θ2, . . . , θn, . . . } âçà¹ìíî íåçàëåæíi; ïðè
öüîìó Nt i {U1, U2, . . . , Un, . . . } òåæ âçà¹ìíî
íåçàëåæíi.

Éìîâiðíiñòü íå áàíêðóòñòâà ñòðàõîâî¨
êîìïàíi¨ âèçíà÷à¹òüñÿ òàê:

ϕ(u) = P

(
inf
t>0

Rt > 0

∣∣∣∣R0 = u

)
.

Ïîðÿä ç ôóíêöi¹þ ϕ(u) óâåäåìî ôóíêöiþ
g(x) çà ïðàâèëîì

ϕ(u) = 1−
∞∫

u

g(x)dx. (24)

Âiäîìî [1], ùî ÿêùî ðîçïîäië K(t) ìà¹
ùiëüíiñòü βe−βt, òî ôóíêöiÿ g (x) çàäîâîëü-
íÿ¹ òàêå ðiâíÿííÿ Âîëüòåððà

p (x)

β
g (x)−

x∫

0

B̄ (x− t) g (t) dt = γ0B̄ (x) ,

(25)
äå

γ0 = ϕ (+0) , B̄ (x) = 1−B (x) . (26)

Ïðèïóñòèìî òàêîæ, ùî ôóíêöiÿ p (x) çà-
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äîâîëüíÿ¹ òàêi óìîâè

1) p(x) > α > 0; 2) lim
x→∞

1

p(x)
<

1

µ
(µ = EU1)

(27)
Íåâàæêî ïîáà÷èòè, ùî ÿêùî p(x)

β
=

n∑
j=1

pjχEj
, òî iíòåãðàëüíå ðiâíÿííÿ (26) ¹ ÷àñ-

òêîâèì âèïàäêîì ðiâíÿííÿ (18). Öåé ôàêò
îá ðóíòîâó¹òüñÿ ââåäåííÿì íîâèõ ôóíêöié
çà íàñòóïíèìè ñïiââiäíîøåííÿìè

kj(x) = − 1

pj

B̄(x), j = 1, n, f(x) = γ0
B̄(x)

p(x)
.

Çãiäíî ç ðåçóëüòàòàìè ðîáiò [1, 5] óìîâè
(27) ãàðàíòóþòü ¹äèíiñòü ðîçâ'ÿçêó ðiâíÿí-
íÿ (25) i éîãî îáìåæåíiñòü.

6. Ïðèêëàä. Íåõàé B̄ (x) = e−µx, p (x)

β
=

n∑
j=1

pjχEj
,E1 = [0, x1) , Ei = [xi−1, xi), i =

2, n− 1, En = [xn−1,∞).
Ó âiäïîâiäíîñòi äî òåîðåìè 1 ðîçâ'ÿçîê

g(x) âiäïîâiäíîãî ðiâíÿííÿ (25) ïîñëiäîâíî
áóäó¹òüñÿ òàê:

δi = µ− 1

pi

, i = 1, n, qi = exp

(
xi

(
1

pi

− 1

pi+1

))
,

i = 1, n− 1, (28)

g0(x) =
1

pi

e−δix

i−1∏

k=1

qk, x ∈ Ei, i = 1, n, (29)

γ0 =


1 +

∞∫

0

g0 (x) dx



−1

, (30)

g (x) = γ0g0 (x) . (31)
I íàðåøòi, çà ôîðìóëàìè (28), (29),

(30), (31), (24) çíàõîäèìî øóêàíó ôóíêöiþ
ϕ (u), ÿêà âèçíà÷à¹ éìîâiðíiñòü íåáàíêðóò-
ñòâà ñòðàõîâî¨ êîìïàíi¨.

Âèñíîâêè. Ó ïîäàíié ðîáîòi, íà ïiäñòà-
âi òåîðåìè 1, âêàçàíî êëàñ îïåðàòîðíèõ ðiâ-
íÿíü, ðîçâ'ÿçêè ÿêèõ áóäóþòüñÿ êîíñòðó-
êòèâíî. Ùîäî çàñòîñóâàííÿ çàïðîïîíîâàíî¨

òåîði¨, òî âîíà ïðîäåìîíñòðîâàíî ó ï. 5. Ñëiä
òàêîæ ñêàçàòè, ùî ðåçóëüòàòè öüîãî ïóíêòó
ñóòò¹âî óçàãàëüíþþòü ðåçóëüòàòè Àñìóññå-
íà.
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