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Su�cient conditions are found, under which the function f from Hardy-Smirnov
space Eϱ in the semistrip Dσ = {z : | Im z| < σ,Re z < 0}, 0 < σ < +∞, is a
solution of the equation ∫∂Dσ

f(w+ τ)g(w)dw = 0, where τ ≤ 0 and g belongs to E2

on ext ∂Dσ .

�¥å © Dσ = {z : | Im z| < σ,Re z < 0}, 0 < σ < +∞, D∗
σ = C\Dσ,   E

p[Dσ] i
Ep

∗ [Dσ], 1 ≤ p < +∞, { ¯à®áâ®à¨ äã­ªæ÷©,  ­ «÷â¨ç­¨å ¢÷¤¯®¢÷¤­® ¢ Dσ i D∗
σ,

¤«ï ïª¨å

sup

{∫
γ

|f(z)|p|dz|
}
< +∞,

¤¥ áã¯à¥¬ã¬ ¡¥à¥âìáï §  ¢á÷¬  ¢÷¤à÷§ª ¬¨ γ, ïª÷ «¥¦ âì ¢÷¤¯®¢÷¤­® ¢ Dσ i D∗
σ

(¬®¦­  à®§£«ï¤ â¨ â÷«ìª¨ â÷ ¢÷¤à÷§ª¨ γ, ïª÷ ¯ à «¥«ì­÷ ¯à¨­ ©¬­÷ ®¤­÷© ÷§
áâ®à÷­ ∂Dσ). �ã­ªæ÷ù f ÷§ æ¨å ¯à®áâ®à÷¢ ¬ îâì ¬ ©¦¥ ¢áî¤¨ (¬.¢.) ­  ∂Dσ

ªãâ®¢÷ £à ­¨ç­÷ §­ ç¥­­ï (ùå ¯®§­ ç õ¬® ç¥à¥§ f(z) ÷, ®â¦¥, f ¯à¨à®¤­¨¬ ç¨­®¬
¢¨§­ ç¥­  ¬.¢. ­  ∂Ds), f ∈ Lp(∂Dσ) ÷ ª®¦­¨© ÷§ ¯à®áâ®à÷¢ E2[Dσ] i E

2
∗ [Dσ] õ

¯®¢­¨¬ [1] ¢÷¤­®á­® ­®à¬¨

||f || =
(∫

∂Dσ

|f(z)|2|dz|
)1/2

.

�¥â  áâ ââ÷ { ¢ª § â¨ ¤®áâ â­÷ ã¬®¢¨, ¯à¨ ïª¨å äã­ªæ÷ï f ∈ E2[Dσ] õ à®§¢'ï§ª®¬
à÷¢­ï­­ï ∫

∂Dσ

f(w + τ)g(w)dw = 0, τ ≤ 0, g ∈ E2
∗ [Dσ]. (1)

� £à ­¨ç­®¬ã ¢¨¯ ¤ªã σ = 0 à÷¢­ï­­ï (1) ¯¥à¥â¢®àîõâìáï ¢ à÷¢­ï­­ï∫ 0

−∞
f(w + τ)g(w)dw = 0, τ ≤ 0, g ∈ L2(−∞, 0), (2)
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(f ∈ L2(−∞, 0)) ÷ â®¤÷ §­ ©¤¥­÷ ¤®áâ â­÷ ã¬®¢¨ §¡÷£ îâìáï § ­¥®¡å÷¤­¨¬¨. �¥å ©
C+, C+, C− i C− { ¢÷¤¯®¢÷¤­® ¯à ¢ , ¢¥àå­ï, «÷¢  ÷ ­¨¦­ï ¯÷¢¯«®é¨­¨,  
Hp(C+) { ¯à®áâ÷à � à¤÷ [2] ¢ C+. �÷¤®¬® (¤¨¢., ­ ¯à¨ª« ¤, [3, á.78]) é® ¤«ï â®£®
é®¡ äã­ªæ÷ï f ÷§ L2(−∞, 0) ¡ã«  à®§¢'ï§ª®¬ à÷¢­ï­­ï (2), ­¥®¡å÷¤­® ÷ ¤®á¨âì,
é®¡ §­ ç¥­­ï äã­ªæ÷ù

�(iy) = F̂ (iy)G̃(iy),

¤¥ F̂ (iy) i G̃(iy) { ªãâ®¢÷ £à ­¨ç­÷ §­ ç¥­­ï ­  ãï¢­÷© ®á÷ ¢÷¤¯®¢÷¤­® äã­ªæ÷©

F̂ (z) =
1√
2π

∫ 0

−∞
f(w)e−zwdw, G̃(iy) =

1√
2π

∫ 0

−∞
g(w)ezwdw,

¤«ï ¬.¢. y ∈ R §¡÷£ «¨áï § ªãâ®¢¨¬¨ £à ­¨ç­¨¬¨ §­ ç¥­­ï¬¨ ­  ãï¢­÷© ®á÷
¤¥ïª®ù äã­ªæ÷ù 	 ∈ H1(C+). �«ï ¤®á«÷¤¦¥­­ï à÷¢­ï­­ï (1) ¬¨ ¢¢®¤¨¬® ¯®-
­ïââï ¯¥à¥â¢®à¥­­ï �ãà'õ-� ¯« á  äã­ªæ÷ù f ∈ E2[Dσ] â  ¢áâ ­®¢«îõ¬® ¤¥ïª÷
 ­ «®£¨ à÷¢­®áâ÷ � àá¥¢ «ï â  â¥®à¥¬¨ ¯à® §£®àâªã.

1. �¥å © L2
σ(R) { ª« á æi«¨å äã­ªæi© ¥ªá¯®­¥­æi «ì­®£® â¨¯ã σ0 ≤ σ, ª¢ ¤-

à â ¬®¤ã«ï ïª¨å õ áã¬®¢­¨¬ ­  ¤i©á­i© ®ái. �¥© ª« á ¬®¦­  [4, c.663] â ª®¦
¢¨§­ ç¨â¨ ïª ¬­®¦¨­ã æi«¨å äã­ªæi© F2, ¤«ï ïª¨å

sup
|φ|≤π

{∫ +∞

0

|F2(re
iφ)|2 exp(−2rσ| sinφ|)dr

}
< +∞.

� «i, ­¥å © T 2
σ (C−) { ¬­®¦¨­  ¢áiå â®ç®ª ¢¨£«ï¤ã F = (F1, F2, F3), ¤¥ F2 ∈

L2
σ(R), F1(z) = f1(z)e

iσz, F3(z) = f3(z)e
−iσz, f1 ∈ H2(C−), f3 ∈ H2(C−) i

F1(z) + F2(z) + F3(z) ≡ 0 ¤«ï z ∈ C−. � à¥èâi, ­¥å © l1, l3 i l2 { áâ®à®­¨
∂Dσ (¢i¤¯®¢i¤­® ¯i¢¯àï¬i i§ C− i C+ â  ¢i¤ài§®ª ãï¢­®ù ®ái, ®àiõ­â æiï ïª¨å
ã§£®¤¦¥­  § ¤®¤ â­i¬ ®¡å®¤®¬ ∂Dσ).

�¥®à¥¬  1. �i¢­®áâi

Fj(z) =
1√
2π

∫
lj

f(w)e−zwdw, f ∈ E2[Dσ], j = 1, 2, 3, (3)

§ ¤ îâì ¢§ õ¬­® ®¤­®§­ ç­¥ ¢i¤®¡à ¦¥­­ï ¯à®áâ®àã E2[Dσ] ­  T
2
σ (C−) i á¯à -

¢¥¤«¨¢  ¤¢®ùáâ  ä®à¬ã« 

f(w) =
1√
2π

∫ +∞

0

F1(iy)e
iywdy +

1

i
√
2π

∫ +∞

0

F2(x)e
wxdx−

− 1√
2π

∫ 0

−∞
F3(iy)e

iywdy, w ∈ Dσ. (4)

�®¢¥¤¥­­ï. �ªé® Re z < 0, â® e−zwf(w) ∈ E1[Dσ] i â®¬ã [1]∫
∂Dσ

e−zwf(w)dw = 0,

§¢i¤ª¨ ¢¨¯«¨¢ õ, é®
F1(z) + F2(z) + F3(z) ≡ 0
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¯à¨ z ∈ C−. � «i,

F1(z) =
eiσz√
2π

∫ 0

−∞
f(u− iσ)e−zudu := eiσzf1(z) (5)

i ®áªi«ìª¨ f(u − iσ) ∈ L2(−∞, 0), â® §  â¥®à¥¬®î �¥«i-�i­¥à  [5, c.20] f1 ∈
H2(C−). �­ «®£iç­®, ­  ®á­®¢i â¥®à¥¬ �¥«i-�i­¥à  ¯¥à¥ª®­ãõ¬®áì, é® F2 ∈
L2
σ(R) i F3(z) = f3(z)e

−iσz, ¤¥ f3 ∈ H2(C−). �®§­ ç¨¬® ¤®¤ ­ª¨ i§ ¯à ¢®ù
ç áâ¨­¨ (4) ç¥à¥§ ψ1, ψ2 i ψ3 ¢i¤¯®¢i¤­®. �áªi«ìª¨ F1(iy) exp(σy) ∈ L2(0,+∞),
â® §  â¥®à¥¬®î �¥«i-�i­¥à  ψ1 ­ «¥¦¨âì ª« áã � à¤i H2 ¢ ¯i¢¯«®é¨­i {z :
Im z > −σ}. �­ «®£iç­®, ψ3 ­ «¥¦¨âì H2 ¢ ¯i¢¯«®é¨­i {z : Im z < σ} i ψ2 ∈
H2(C−). �®¬ã §  «¥¬®î 5 i§ [1] äã­ªæiï ψ = ψ1 + ψ2 + ψ3 ­ «¥¦¨âì E2[Dσ]
¤«ï ¡ã¤ì-ïª®ù â®çª¨ F = (F1, F2, F3) ∈ T 2

σ (C−). � «¨è¨«®áì ¯®ª § â¨, é®
f = ψ, ïªé® F ¢¨§­ ç¥­  ài¢­iáâî (3). �  â¥®à¥¬®î �¥«i-�i­¥à  ¤«ï ªãâ®¢¨å
£à ­¨ç­¨å §­ ç¥­ì ψ1 ­  l1 á¯à ¢¥¤«¨¢  ài¢­iáâì (i­â¥£à « à®§ã¬iõâìáï ¢ L2-
¬¥âà¨æi)

ψ1(u− iσ) =
1√
2π

∫ +∞

0

F1(iy)e
i(u−iσ)ydy.

�ã­ªæiï ψ2  ­ «iâ¨ç­  ¯®§  ¢i¤ài§ª®¬ [−iσ, iσ] i ùù  ­ «iâ¨ç­¥ ¯à®¤®¢¦¥­­ï ¢
¯i¢¯«®é¨­ã {w : Imw < −σ} ¤ õâìáï ài¢­iáâî

ψ2(w) = − 1√
2π

∫ 0

−∞
F2(iy)e

iywdy.

� ¢¤ïª¨ æì®¬ã

ψ2(u− iσ) = − 1√
2π

∫ 0

−∞
F2(iy)e

iy(u−iσ)dy, u < 0.

�ã­ªæiï ψ3  ­ «iâ¨ç­  ¢ ¯i¢¯«®é¨­i {w : Imw < σ} i

ψ3(u− iσ) = − 1√
2π

∫ 0

−∞
F3(iy)e

iy(u−iσ)dy, u < 0.

�«¥ ¤«ï ¬.¢. y ∈ R ¢¨ª®­ãõâìáï F2(iy) + F3(iy) = −F1(iy). �­ ç¨âì, ªãâ®¢i
£à ­¨ç­i §­ ç¥­­ï äã­ªæiù ψ ­  l1 ¬.¢. ài¢­i

1√
2π

∫ +∞

−∞
F1(iy)e

iy(u−iσ)dy.

� i­è®£® ¡®ªã, §  â¥®à¥¬®î �« ­è¥à¥«ï ®áâ ­­i© i­â¥£à « ài¢­¨© f(u − iσ),
u < 0. �­ «®£÷ç­® ¯¥à¥ª®­ãõ¬®áì, é® ªãâ®¢i £à ­¨ç­i §­ ç¥­­ï ψ ­  l2 ∪ l3
â ª®¦ ¬.¢. ài¢­i f(w). �®¬ã §  «¥¬®î 4 i§ [1] f = ψ (¬®¦­  â ª®¦ áª®à¨-
áâ â¨áì â¥®à¥¬®î �ã§i­ -�à¨¢ «®¢  [7, c.292] i ­¥ ¯¥à¥¢iàïâ¨ à÷¢­÷áâì ªãâ®¢¨å
£à ­¨ç­¨å §­ ç¥­ì ­  l2 ∪ l3). �¥®à¥¬ã 1 ¤®¢¥¤¥­®.

2. �¨§­ ç¥­¥ ài¢­iáâî (3) ¢i¤®¡à ¦¥­­ï E2[Dσ] ­  T
2
σ (C−) ­ §¢¥¬® ¯¥à¥â¢®-

à¥­­ï¬ �ãà'õ-� ¯« á .
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�¥®à¥¬  2. �¥å © f ∈ E2[Dσ] i g ∈ E2
∗ [Dσ]. �®¤i∫

∂Dσ

f(w)g(w)dw = i

∫ +∞

0

F1(iy)G(iy)dy−

− i

∫ 0

−∞
F3(iy)G(iy)dy +

∫ +∞

0

F2(x)G(x)dx, (7)

¤¥ F = (F1, F2, F3) { ¯¥à¥â¢®à¥­­ï �ãà'õ-� ¯« á  äã­ªæiù f ,  

G(w) =
1

i
√
2π

∫
∂Dσ

g(z)ezwdz. (8)

�®¢¥¤¥­­ï. �¢ ¦ îç¨, é® f(u− iσ) = 0 ¯à¨ u > 0 i ¢¨ª®à¨áâ®¢ãîç¨ ài¢­iáâì
� àá¥¢ «ï ¤«ï ¯¥à¥â¢®à¥­­ï �ãà'õ, ®âà¨¬ õ¬®∫ 0

−∞
f(u− iσ)g(u− iσ)du =

∫ +∞

−∞
F−(y)G−(y)dy, (9)

¤¥

F−(y) =
1√
2π

∫ 0

−∞
f(u− iσ)e−iyudu, G−(y) =

1√
2π

∫ +∞

−∞
g(u− iσ)eiyudu.

�  â¥®à¥¬®î �¥«i-�i­¥à  F−(y) ¤«ï ¬.¢. y ∈ R à÷¢­  ªãâ®¢¨¬ £à ­¨ç­¨¬
§­ ç¥­­ï¬ ­  ãï¢­i© ®ái äã­ªæiù (¤¨¢. (5)) F1(z)e

−iσz. � «i,§£i¤­® § «¥¬®î 15
i§ [1]

g(w) =
1√
2π

∫ +∞

0

G(x)e−xwdx, Rew > 0,

i ïª ¯®ª § ­® ¢ [1] ¯à¨ ¤®¢¥¤¥­­i æiõù «¥¬¨

g(w) =
i√
2π

∫ +∞

0

G(iy)eiywdy, Imw < −σ.

�®¬ã

g(w − iσ)/i =
1√
2π

∫ +∞

0

G(iy)e−σyeiywdy, Imw < 0.

�áªi«ìª¨ [1] G(iy) exp(−σy) ∈ L2(0,+∞), â® §  â¥®à¥¬®î �¥«i-�i­¥à 

G(iy)e−σy =
1

i
√
2π

∫ +∞

−∞
g(u− iσ)eiyudu, y > 0,

i, §­ ç¨âì, ¤«ï ¬.¢. y > 0 ¬ õ¬® G−(y) = iG(iy)e−σy. �ài¬ æì®£®, i§ ®§­ ç¥­­ï
E2

∗ [Dσ] ¢¨¯«¨¢ õ, é® g(w − iσ) ∈ H2(C−). �®¬ã §  â¥®à¥¬®î �¥«i-�i­¥à  [2,
c.94] G−(y) = 0 ¤«ï ¬.¢. y < 0. �â¦¥, i§ (9) ®âà¨¬ãõ¬®∫

l1

f(w)g(w)dw = i

∫ +∞

0

G(iy)F1(iy)dy. (10)
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�­ «®£iç­®, ∫ 0

−∞
f(u+ iσ)g(u+ iσ)du =

∫ +∞

−∞
F+(y)G+(y)dy, (11)

¤¥

F+(y) =
1√
2π

∫ 0

−∞
f(u+ iσ)e−iyudu, G+(y) =

1√
2π

∫ +∞

−∞
g(u+ iσ)eiyudu.

�­®¢ã G+(y) = 0 ¤«ï ¬.¢. y > 0 i

G+(y) = −iG(iy)eσy, F+(y) = −F3(iy)e
−σy

¤«ï ¬.¢. y < 0. �®¬ã i§ (11) ®¤¥à¦ãõ¬®∫
l3

f(w)g(w) = −i
∫ 0

−∞
G(iy)F3(iy)dy. (12)

� «i, ¢¢ ¦ îç¨ f(iv) = 0 ¯à¨ |v| > σ i ¢¨ª®à¨áâ®¢ãîç¨ ài¢­iáâì � àá¥¢ «ï,
®âà¨¬ãõ¬® ∫ σ

−σ

f(iv)g(iv)dv =

∫ +∞

−∞
F0(x)G0(x)dx,

¤¥

F0(x) =
1√
2π

∫ σ

−σ

f(iv)e−ixvdv, G0(x) =
1√
2π

∫ +∞

−∞
g(iv)eivxdx.

�«¥ g ∈ H2(C+). �­ ç¨âì, G0(x) = 0 ¤«ï ¬.¢. x < 0 i G0(x) = G(x) ¤«ï ¬.¢.
x > 0. �â¦¥, ∫

l2

f(w)g(w)dw =

∫ +∞

0

F2(x)G(x)dx.

�¢i¤á¨ i i§ (12) â  (10) ®¤¥à¦ãõ¬® (7).

3. �¥å © 1 ≤ p < +∞ i Ep
0 [C(α, β)] { ¯à®áâ®à¨ äã­ªæi©,  ­ «iâ¨ç­¨å ¢

C(α, β) := {z : α < arg z < β}, 0 < β − α < 2π, ¤«ï ïª¨å

sup
α<φ<β

{∫ +∞

0

|(P (reiφ)|pdr
}
< +∞.

�i ¯à®áâ®à¨ ¢¨¢ç «¨áì ¢ [6, c.414] â  ¢ [4,8,9]. � ¢¤ïª¨ [10] ®á­®¢­i ùå ¢« áâ¨¢®-
áâi ¬®¦­  ®âà¨¬ â¨ i§ ¢« áâ¨¢®áâ¥© ¯à®áâ®ài¢ � à¤i ¢ ¯i¢¯«®é¨­i. �¨ âi«ìª¨
¢i¤§­ ç¨¬®, é® ª®¦­  äã­ªæiï P ∈ Ep

0 [C(α, β)] ¬ õ ¬.¢. ­  ∂C(α, β) ªãâ®¢i
£à ­¨ç­i §­ ç¥­­ï i P ∈ Lp(∂C(α, β)). �ài¬ æì®£®, ïªé® P ∈ E1

0 [C(α, β)], â® [8]∫
∂C(α,β)

P (z)dz = 0. (13)
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� «i, ­¥å © 0 < σ < +∞, 0 < σ1 < +∞, h4(φ) = σ| sinφ|, h2(φ) = 2h4(φ),

h1(φ) =

{
0, φ ∈ [0;π/2],

2σ| sinφ|, φ ∈ [−π/2; 0),
h3(φ) =

{
2σ| sinφ|, φ ∈ [0;π/2],

0, φ ∈ [−π/2; 0),

h5(φ) =

{
σ1| sinφ|, φ ∈ [0;π/2],

σ| sinφ|, φ ∈ [−π/2; 0).

�®§­ ç¨¬® ç¥à¥§ Hp(C+, hj), j = 1, 5, ¯à®áâ®à¨ äã­ªæi©,  ­ «iâ¨ç­¨å ¢ C+,
¤«ï ïª¨å

||�||p := sup
|φ|<π/2

{∫ +∞

0

|�(reiφ)|p exp(−prhj(φ))dr
}
< +∞.

I§  ­ «®£iç­¨å ¢« áâ¨¢®áâ¥© ¯à®áâ®ài¢ Ep
0 [C(α, β)] ¢¨¯«¨¢ õ [8], é® äã­ªæiù � i§

Hp(C+, hj) ¬ îâì ¬.¢. ­  ãï¢­i© ®ái ªãâ®¢i £à ­¨ç­i §­ ç¥­­ï i

�(iy) exp(−yhj(π/2)) ∈ Lp(0;+∞), �(iy) exp(yhj(−π/2)) ∈ Lp(−∞, 0).

�¥¬  1. �ªé® f ∈ E2[Dσ], g ∈ E2
∗ [Dσ] i Dσ(τ) = {z : | Im z| < σ,Re z < τ}, â®

¤«ï ª®¦­®£® τ ≤ 0 ¬ õ¬®∫
∂Dσ

f(w + τ)g(w)dw =

∫
∂Dσ(τ)

f(w)g(w − τ)dw =

∫
∂Dσ

f(w)g(w − τ)dw.

�¯à ¢¤i, ¯¥àè  i§ æ¨å ài¢­®áâ¥© õ ®ç¥¢¨¤­®î,   ¤«ï ¤®¢¥¤¥­­ï ¤àã£®ù § ­¨å
¤®á¨âì § ã¢ ¦¨â¨, é® äã­ªæiï ητ (w) = f(w)g(w − τ) ¯à¨ ¡ã¤ì-ïª®¬ã τ < 0
õ  ­ «iâ¨ç­®î ¢ ¯àï¬®ªãâ­¨ªã �τ = {z : τ < Re z < 0, | Im z| < σ} i ­ «¥-
¦¨âì ¢ æì®¬ã ¯àï¬®ªãâ­¨ªã ª« áã �¬¨à­®¢  E1 (æ¥ ¢¨¯«¨¢ õ ¡¥§¯®á¥à¥¤­ì®
i§ ®§­ ç¥­ì E2[Dσ] i E

2
∗ [Dσ]). �­ ç¨âì, [7, c.205]∫

∂�τ

ητ (w)dw = 0

i ­  ®á­®¢i æì®£® «¥£ª® ®¤¥à¦ãõ¬® ¯®âài¡­¨© ¢¨á­®¢®ª.

�¥®à¥¬  3. �ªé® f ∈ E2[Dσ] i g ∈ E2
∗ [Dσ], â® ¤«ï ¡ã¤ì-ïª®£® τ ≤ 0 ¢¨ª®-

­ãõâìáï∫
∂Dσ

f(w + τ)g(w)dw = i

∫ +∞

0

�1(iy)e
iτydy−

− i

∫ 0

−∞
�3(iy)e

iτydy +

∫ +∞

0

�2(x)e
τxdx,

¤¥ F = (F1, F2, F3) { ¯¥à¥â¢®à¥­­ï �ãà'õ-� ¯« á  äã­ªæiù f , äã­ªæiï G ¢¨§­ -
ç¥­  ài¢­iáâî (8) i �j = FjG, j = 1, 2, 3.

�¯à ¢¤i, ïªé® gτ (w) = g(w− τ), â® ¤«ï ¡ã¤ì-ïª®£® τ ≤ 0 ¬ õ¬® gτ ∈ E2
∗ [Dσ]

i § ¢¤ïª¨ «¥¬i 1
1

i
√
2π

∫
∂Dσ

gτ (w)e
wz = eτzG(z). (14)
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�®¬ã ¯®âài¡­  ài¢­iáâì ¢¨¯«¨¢ õ i§ â¥®à¥¬¨ 2.
�¥®à¥¬  3 ¯®ª §ãõ, é® ài¢­ï­­ï (1) ài¢­®á¨«ì­¥ ­ áâã¯­®¬ã ài¢­ï­­î

i

∫ +∞

0

�1(iy)e
iτydy − i

∫ 0

−∞
�3(iy)e

iτydy +

∫ +∞

0

�2(x)e
τxdx = 0. (15)

�i¤§­ ç¨¬® â ª®¦, é® ïªé® f ∈ E2[Dσ] i g ∈ E2
∗ [Dσ], â® �2 ∈ H1(C+, h2),

�1(iy) + �2(iy) + �3(iy) = 0 ¤«ï ¬.¢. y ∈ R, �1(iy) ∈ L1(0;+∞), �1(iy)e
2σy ∈

L1(−∞, 0), �3(iy) ∈ L1(−∞, 0), �3(iy)e
−2σy ∈ L1(0;+∞).

�¥®à¥¬  4. �«ï â®£®, é®¡ äã­ªæiï f ∈ E2[Dσ] ¡ã«  à®§¢'ï§ª®¬ ài¢­ï­­ï (1)
¤®áâ â­ì®, é®¡ §­ ç¥­­ï äã­ªæi© �1(iy) i �3(iy) ¤«ï ¬.¢. y ∈ R ¡ã«¨ à÷¢­÷
¢i¤¯®¢i¤­® ªãâ®¢¨¬ £à ­¨ç­¨¬ §­ ç¥­­ï¬ ¤¥ïª¨å äã­ªæi© P1 ∈ H1(C+, h1) i
P3 ∈ H1(C+, h3) â ª¨å, é® P1(z) + P3(z) + �2(z) ≡ 0 ¤«ï z ∈ C+.

�®¢¥¤¥­­ï. � õ¬® �2(x) = −P1(x)−P2(x) i § ¢¤ïª¨ â¥®à¥¬i 3 «i¢  ç áâ¨­  (1)
(¯®§­ ç¨¬® ùù ç¥à¥§ I(τ)) ¤®ài¢­îõ

I(τ) = i

∫ +∞

0

P1(iy)e
iτydy − i

∫ 0

−∞
P3(iy)e

iτydy −
∫ +∞

0

(P1(x) + P3(x))e
τxdx =

= −
∫
∂C(0;π/2)

P1(z)e
τzdz +

∫
∂C(−π/2;0)

P3(z)e
τzdz.

�«¥ P1 ∈ E1
0 [C(0;π/2)] i P3 ∈ E1

0 [C(−π/2; 0)]. �­ ç¨âì, ¤«ï ª®¦­®£® τ ≤ 0
¬ õ¬® P1(z)e

τz ∈ E1
0 [C(0;π/2)], P3(z)e

τz ∈ E1
0 [C(−π/2, 0)]. �®¬ã §  «¥¬®î 3 i§

[8] I(τ) = 0 ¤«ï τ ≤ 0 i â¥®à¥¬ã 4 ¤®¢¥¤¥­®.

I§ ¤®¢¥¤¥­­ï â¥®à¥¬¨ 4 ¢¨¤­®, é® á¯à ¢¥¤«¨¢®î õ â ª®¦ ­ áâã¯­ 

�¥®à¥¬  5. �«ï â®£® é®¡ äã­ªæiï f ∈ E2[Dσ] ¡ã«  à®§¢'ï§ª®¬ ài¢­ï­­ï (1)
¤®áâ â­ì®, é®¡ §­ ç¥­­ï äã­ªæi© �1(iy) i �3(iy) ¤«ï ¬.¢. ¢i¤¯®¢i¤­® ­  ¤®-
¤ â­®¬ã i ¢i¤'õ¬­®¬ã ¯à®¬¥­ïå ãï¢­®ù ®ái ¡ã«¨ à÷¢­÷ ªãâ®¢¨¬ £à ­¨ç­¨¬ §­ -
ç¥­­ï¬ â ª¨å äã­ªæi© P1 ∈ E1

0 [C(0;π/2)] i P3 ∈ E1
0 [C(−π/2; 0)], ¤«ï ïª¨å

P1(x) + P3(x) + �2(x) = 0 ¤«ï ¬.¢. x > 0.

� §¢'ï§ªã § â¥®à¥¬®î 4 ¢i¤¬iâ¨¬® ­ áâã¯­¥ â¢¥à¤¦¥­­ï.

�¥®à¥¬  6. �«ï â®£® é®¡ §­ ç¥­­ï äã­ªæiù f0(iy), ¤«ï ïª®ù f0(iy)e
−σ1y ∈

Lp(0;+∞), f0(iy)e
σy ∈ Lp(−∞, 0), 0 ≤ σ1 < +∞, 0 ≤ σ < +∞, 1 < p ≤ 2

¤«ï ¬.¢. y ∈ R ¡ã«¨ à÷¢­÷ ªãâ®¢¨¬ £à ­¨ç­¨¬ §­ ç¥­­ï¬ ­  ãï¢­i© ®ái ¤¥ïª®ù
äã­ªæiù f ∈ Hp(C+, h5), ­¥®¡åi¤­® i ¤®á¨âì, é®¡ §­ ©è«¨áì â ªi ¤¢i äã­ªæiù
f6 ∈ Hp(C+, h6) i f7 ∈ Hp(C+, h7), é® f3(iy) := f0(iy) + f6(iy) ∈ Lp(−∞, 0),
f1(iy) := f0(iy) + f7(iy) ∈ Lp(0;+∞) i ¤«ï ¬.¢. τ ≤ 0 ¢¨ª®­ãõâìáï

η1(τ) + η2(τ) + η3(τ) = 0, (16)

¤¥ f2 = f6 − f7,

η1(τ) =
1√
2π

∫ 0

−∞
f1(iv)e

iτvdv, η2(τ) =
1

i
√
2π

∫ +∞

0

f2(u)e
τudu,

η3(τ) =
1√
2π

∫ 0

−∞
f3(iv)e

iτvdv, h6(φ) =

{
(σ1 + σ)| sinφ|, 0 ≤ φ ≤ π/2,

σ| sinφ|, −π/2 ≤ φ < 0,

h7(φ) =

{
σ1| sinφ|, 0 ≤ φ ≤ π/2,

(σ1 + σ)| sinφ|, −π/2 ≤ φ < 0.
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�¥®à¥¬ã 6 ¬®¦­  ®âà¨¬ â¨ ­  ®á­®¢i â¥®à¥¬¨ 1 i§ [8]. �à®â¥, ¬¨ è¢¨¤è¥
¯à¨©¤¥¬® ¤® ¬¥â¨, ïªé® ¯à®á«i¤ªãõ¬® §  ùù ¤®¢¥¤¥­­ï¬. �¯à ¢¤i, ïªé® â ª 
äã­ªæiï f iá­ãõ, â®, ¢à å®¢ãîç¨, é®

f(z)eiσ1z ∈ Ep
0 [C(0;π/2)], f(z)e−iσz ∈ Ep

0 [C(−π/2; 0)],

­  ®á­®¢i «¥¬¨ 4 i§ [8] ®¤¥à¦ãõ¬®

−i
∫ +∞

0

f(iv)e−σ1veiτvdv +

∫ +∞

0

f(u)eiσ1ueτudu−

−i
∫ 0

−∞
f(iv)eσveiτvdv −

∫ +∞

0

f(u)e−iσueτudu = 0.

�§ï¢è¨ f6(z) = f(z)(e−iσz−1), f7(z) = f(z)(eiσ1z−1) i ¢à å®¢ãîç¨, é® f(iy) =
f0(iy) ¤«ï ¬.¢. y ∈ R, ®âà¨¬ãõ¬® f0(iy) + f6(iy) ∈ Lp(−∞, 0), f0(iy) + f7(iy) ∈
Lp(0,+∞) i

1√
2π

∫ +∞

0

f1(iv)e
iτvdv +

1

i
√
2π

∫ +∞

0

f2(u)e
τudu+

1√
2π

∫ 0

−∞
f3(iv)e

iτvdv = 0,

§¢i¤ª¨ ¢¨¯«¨¢ õ (16). � ¢¯ ª¨, ïªé® ã¬®¢¨ â¥®à¥¬¨ 6 ¢¨ª®­ ­®, â® ïª i ¯à¨
¤®¢¥¤¥­­i â¥®à¥¬¨ 1 i§ [8] äã­ªæiï

f(z) = − 1

2π

∫ +∞

0

f1(iv)

iv − z
dv − 1

2π

∫ 0

−∞

f3(iv)

iv − z
dv − 1

2πi

∫ +∞

0

f2(u)

u− z
du− f8(z),

¤¥

f8(z) =

{
f7(z), z ∈ C(0;π/2),
f6(z), z ∈ C(−π/2; 0),

§ ¤®¢®«ì­ïõ ¯®âài¡­i ¢¨¬®£¨.
� ã¢ ¦¨¬®, é® ïªé® σ1 = 0 ( ¡® σ = 0), â® (¤¨¢. «¥¬ã 4 i§ [8]) ¢ â¥®à¥¬i

6 ¬®¦­  ¢¢ ¦ â¨, é® f7 ≡ 0 (¢i¤¯®¢i¤­® f6 ≡ 0). �ªé® ¡ ¤®áâ â­î ç áâ¨­ã
â¥®à¥¬¨ 6 ¢¤ «®áì ¤®¢¥áâ¨ i ã ¢¨¯ ¤ªã p = 1, â® â®¤i ¬®¦­  ¡ã«® ¡ áâ¢¥à¤¦ã¢ -
â¨, é® ã¬®¢¨ â¥®à¥¬¨ 4 õ â ª®¦ ­¥®¡åi¤­¨¬¨,   á ¬  â¥®à¥¬  4 ¡ã«  ¡ ¤®¡à®î
®á­®¢®î ¤«ï ¯®¤ «ìè®£®  ­ «i§ã ài¢­ï­­ï (1).

4. �'ïáãõ¬® â¥¯¥à, ª®«¨ ài¢­ï­­ï (1) ¬ õ ­¥­ã«ì®¢¨© à®§¢'ï§®ª i§ E2[Dσ] (äã­ª-
æiï g(w) = 1/(w + 1) à §®¬ i§ «¥¬®î 4 i§ [1] ¯®ª §ãîâì, é® ¤«ï ¤¥ïª¨å g ̸≡ 0
õ¤¨­¨¬ à®§¢'ï§ª®¬ i§ E2[Dσ] ài¢­ï­­ï (1) õ äã­ªæiï f ≡ 0).

�¥¬  2. �ã­ªæiï f(w) = eλw, λ ∈ C, â®¤i i âi«ìª¨ â®¤i õ à®§¢'ï§ª®¬ ài¢­ï­­ï
(1), ª®«¨ λ õ ­ã«¥¬ äã­ªæiù (8). �ã­ªæiï f(w) = wm−1eλw, m ∈ N, λ ∈ C, õ
à®§¢'ï§ª®¬ ài¢­ï­­ï (1) â®¤i i âi«ìª¨ â®¤i, ª®«¨ ¢ â®çæi λ äã­ªæiï (8) ¬ õ
­ã«ì ¯®àï¤ªã k ≥ m.

�¥àè  ç áâ¨­  æiõù «¥¬¨ ¤®¢®¤¨âìáï ¡¥§¯®á¥à¥¤­ì®î ¯¥à¥¢iàª®î. � «i, ïª-
é® äã­ªæiï (8) ¢ â®çæi λ ¬ õ ­ã«ì ¯®àï¤ªã k ≥ m, â®

α

∫
∂Dσ

wsg(w)eτwdw = 0, α ∈ C, 0 ≤ s ≤ m− 1, s ∈ N ∪ {0},

β

∫
∂Dσ

τνg(w)eλwdw = 0, β ∈ C, 0 ≤ ν < +∞, τ ≤ 0,
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i § ¢¤ïª¨ æì®¬ã ∫
∂Dσ

(w + τ)m−1eλ(w+τ)g(w)dw = 0, τ ≤ 0.

� ¢¯ ª¨, ïªé® äã­ªæiï w2eλw (®¡¬¥¦ãõ¬®áì ¢¨¯ ¤ª®¬ m = 3, ¡® i­èi à®§£«ï-
¤ îâìáï ¯®¤i¡­®) õ à®§¢'ï§ª®¬ ài¢­ï­­ï (1), â®∫

∂Dσ

(w + τ)2eλ(w+τ)g(w)dw = 0.

�®¬ãG′′(λ)+2τG′(λ)+τ2G(λ) = 0. � ¢¤ïª¨ ¤®¢i«ì­®áâi τ ≤ 0 §¢i¤á¨ ¯®á«i¤®¢­®
®âà¨¬ãõ¬® G′′(λ) = 0, G′(λ) = 0 i G(λ) = 0.

�à¨ª« ¤ 1. �ªé®

G(z) =
e−z ln z

(1 + z)2
, σ =

π

2
, (17)

¤¥ ¢iâª  «®£ à¨ä¬  ¢ C+ ¢¨¡à ­  §¢¨ç ©­¨¬ ç¨­®¬, â® ài¢­ï­­ï (1), ¢ ïª®¬ã

g(w) =
1√
2π

∫ +∞

0

G(x)e−wxdx, (18)

¬ õ ­¥­ã«ì®¢¨© à®§¢'ï§®ª f ∈ E2[Dσ]. �¯à ¢¤i, G ∈ H2(C+, h4) i â®¬ã § 
«¥¬®î 15 i§ [1] g ∈ E2

∗ [Dσ]. �ài¬ æì®£®, ®ç¥¢¨¤­®, g { æi«  äã­ªæiï. �«ï
ª®¦­®£® w ∈ Dσ i­â¥£àã¢ ­­ï ¢ (18) ¯® [0;+∞) ¬®¦­  [11, c.210] § ¬i­¨â¨
i­â¥£àã¢ ­­ï¬ ¯® ¯à®¬¥­î {z : z = e−wt, t ∈ [0;+∞)}. �®¬ã ¤«ï w ∈ Dσ ¬ õ¬®

g(w) =
1√
2π
e−w

∫ +∞

0

exp(−e−wt ln t)

(1 + e−wt)2
dt,

§¢i¤ª¨ ®âà¨¬ãõ¬®, é®

|g(w)| ≤ 1√
2π

exp

(
sup
t≥0

{−eu cos vt ln t}
)∫ +∞

0

d(e−ut)

1 + (e−ut)2
≤

≤ 4 exp(−e−u−1 cos v), w = u+ iv ∈ Dσ.

�¥å © f(w) = ew exp(−e−w−1). �®¤i ¤«ï τ ≤ 0

|f(w + τ)g(w)| ≤ 4eτeu exp(−e−u−1(e−τ − 1) cos v) ≤ 4eτeu,

§¢i¤ª¨ ¢¨¤­®, é® f(w+τ)g(w) ∈ E1[Dσ] ¤«ï ª®¦­®£® τ ≤ 0 i, ®â¦¥, §  ­ á«i¤ª®¬
3 i§ [1, c.493] â ª  äã­ªæiï f õ à®§¢'ï§ª®¬ ài¢­ï­­ï (1).

�¥®à¥¬  7. �i¢­ï­­ï (1) ¬ õ ­¥­ã«ì®¢¨© à®§¢'ï§®ª f ∈ E2[Dσ] â®¤i i âi«ìª¨
â®¤i, ª®«¨ ái¬'ï äã­ªæi© {g(w − τ)}, τ ≤ 0, ­¥ õ ¯®¢­®î ¢ E2

∗ [Dσ].

�¯à ¢¤i, §£i¤­® § «¥¬®î 1 ài¢­ï­­ï (1) ài¢­®á¨«ì­¥ ài¢­ï­­î∫
∂Dσ

f(w)g(w − τ)dw = 0, τ ≤ 0. (19)

�£i¤­® § [1] ¯à®áâià, á¯àï¦¥­¨© (á¨«ì­®) ¤® E2
∗ [Dσ] ¬®¦­  ®â®â®¦­¨â¨ § E

2[Dσ]
, ¯à¨ æì®¬ã §­ ç¥­­ï äã­ªæi®­ «ã f ∈ E2[Dσ] ­  ¥«¥¬¥­âi g(w − τ) ∈ E2

∗ [Dσ]
¢¨§­ ç õâìáï «i¢®î ç áâ¨­®î ài¢­®áâi (19). �®¬ã â¥®à¥¬  7 ¢¨¯«¨¢ õ ¡¥§¯®á¥-
à¥¤­ì® i§ ¢i¤®¬®£® ªà¨â¥àiî ¯®¢­®â¨ �. � ­ å .
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�¥®à¥¬  8. �i¢­ï­­ï (1) ¬ õ ­¥­ã«ì®¢¨© à®§¢'ï§®ª f ∈ E2[Dσ] â®¤i i âi«ì-
ª¨ â®¤i, ª®«¨ ái¬'ï äã­ªæi© {eτzG(z)}, τ ≤ 0, ­¥ õ ¯®¢­®î ¢ H2(C+, h4), ¤¥
äã­ªæiï G ¢¨§­ ç¥­  ài¢­iáâî (8).

�¯à ¢¤i, §  «¥¬®î 15 i§ [1] ài¢­iáâì (8) § ¤ õ â®¯®«®£iç­¥ ¢i¤®¡à ¦¥­­ï
E2

∗ [Dσ] ­ H
2(C+, h4) i §£i¤­® § (14) ®¡à §®¬ äã­ªæiù g(w−τ) õ äã­ªæiï G(z)eτz.

�â¦¥, â¥®à¥¬  8 õ ­ á«i¤ª®¬ â¥®à¥¬¨ 7.

� ã¢ ¦¨¬®, é® à ­iè¥ ¢¨§­ ç¥­  ­  H2(C+, h4) ­®à¬  ¥ª¢i¢ «¥­â­  [4,8]
­®à¬i, ¢¨§­ ç¥­i© â ª

||P || = max
φ∈{0;π

2
;−π

2
}

{(∫ +∞

0

|P (reiφ)|2e−2rσ| sinφ|dr

)1/2
}
. (20)

�¥¬  2 ¯®ª §ãõ, é® ài¢­ï­­ï (1) ¬ õ ­¥­ã«ì®¢¨© à®§¢'ï§®ª f ∈ E2[Dσ], ïªé®
äã­ªæiï (8) ¬ õ ¯à¨­ ©¬­i ®¤¨­ ­ã«ì ¢ C+. �à¨ª« ¤ 1 ¢ª §ãõ ­  â¥, é® æï
ã¬®¢  ­¥ õ ­¥®¡åi¤­®î i, ®â¦¥, ­¥ ª®¦­¨©, ¢§ £ «÷ ª ¦ãç¨, à®§¢'ï§®ª i§ E2[Dσ]
ài¢­ï­­ï (1) õ £à ­¨æ¥î ¯®á«i¤®¢­®áâi «i­i©­¨å ª®¬¡i­ æi© ©®£® à®§¢'ï§ªi¢ ¢¨¤ã
wm−1eλm, m ∈ N (¯®ài¢­ï© § [12]).

�¥®à¥¬  9. �i¢­ï­­ï (8) ¬ õ ­¥­ã«ì®¢¨© à®§¢'ï§®ª f ∈ E2[Dσ], ïªé® ¤«ï
äã­ªæiù (8) ¢¨ª®­ãõâìáï ¯à¨­ ©¬­i ®¤­  i§ ­ áâã¯­¨å ã¬®¢:

1) G(z) exp( 2σπ z ln z) ∈ H2(C+), ¤¥ ¢iâª  «®£ à¨ä¬  ¢ C+ ¢¨¡à ­  §¢¨ç ©­¨¬
ç¨­®¬;

2) G ¬ õ ¯à¨­ ©¬­i ®¤¨­ ­ã«ì ¢ C+;

3) iá­ãõ â ª  äã­ªæiï G0, é®:

 ) GG0 ∈ H2(C+, h4);

¡) Q0G0 /∈ H2(C+, h4) ¯à¨­ ©¬­i ¤«ï ®¤­iõù äã­ªæiù Q0 ∈ H2(C+, h4);

¢) |1/G0(iy)| ≥ c1 > 0 ¤«ï ¬.¢. y ∈ R;
£) |1/G0(x)| ≥ c2 > 0 ¤«ï ¬.¢. x > 0;

4) iá­ãõ â ª  äã­ªæiï G0, é®:

 ) G(z)eiσzG0(z) ∈ E2
0 [C(0;π/2)];

¡) Q0(z)e
iσzG0(z) /∈ E2

0 [C(0;π/2)] ¯à¨­ ©¬­i ¤«ï ®¤­iõù äã­ªæiù Q0 ∈ H2(C+, h4);

¢) |1/G0(z)| ≥ c1 > 0 ¤«ï ¬.¢. y > 0;

£) |1/G0(x)| ≥ c2 > 0 ¤«ï ¬.¢. x > 0;

5) iá­ãõ â ª  äã­ªæiï G0, é®:

 ) G(z)e−iσzG0(z) ∈ E2
0 [C(−π/2); 0)];

¡) Q0(z)e
−iσzG0(z) /∈ E2

0 [C(−π/2; 0)] ¯à¨­ ©¬­i ¤«ï ®¤­iõù äã­ªæiù Q0 ∈
H2(C+, h4);

¢) |1/G0(iy)| ≥ c1 > 0 ¤«ï ¬.¢. y < 0;

£) |1/G0(x)| ≥ c2 > 0 ¤«ï ¬.¢. x > 0;

�®¢¥¤¥­­ï. 1). �®ª ¦¥¬®, é® ái¬'ï {G(z)eτz}, τ ≤ 0, ­¥ ¬®¦¥ ¡ãâ¨ ¯®¢­®î ¢
H2(C+, h4). �¯à ¢¤i, ïªé® áªi­ç¥­­¨¬¨ «i­i©­¨¬¨ ª®¬¡i­ æiï¬¨ η(z) äã­ªæi©
ezτG(z), τ ≤ 0, ¬®¦­  ïª § ¢£®¤­® â®ç­® ¢ H2(C+, h4) ­ ¡«¨§¨â¨ äã­ªæiî
Q ∈ H2(C+, h4), â® áªi­ç¥­­¨¬¨ «i­i©­¨¬¨ ª®¬¡i­ æiï¬¨ äã­ªæi©

e
2σ
π z ln zG(z)eτz ∈ H2(C+), τ ≤ 0,
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¬®¦­  ïª § ¢£®¤­® â®ç­® ­ ¡«¨§¨â¨ ¢ H2(C+) äã­ªæiî

Q0(z) = Q(z)e
2σ
π z ln z,

¡®

||Q0||2H2(C+) =

∫ +∞

−∞
|Q0(iy)|2dy

i § ¢¤ïª¨ (20)

||η −Q||H2(C+,h4) ≥ c1

(∫ +∞

−∞
e−2σ|y||η(iy)−Q(iy)|2dy

)1/2

=

= c1||e
2σ
π z ln zη(z)−Q0(z)||H2(C+), c1 > 0.

�â¦¥, Q0 ∈ H2(C+). �«¥ «¥£ª® ¯i¤i¡à â¨ äã­ªæiî Q ∈ H2(C+, h4) (­ ¯à¨ª« ¤,
Q(z) = (1+ z)−2), ¤«ï ïª®ù Q0 /∈ H2(C+). �®¬ã ái¬'ï äã­ªæi© {G(z)eτz}, τ ≤ 0,
­¥ ¬®¦¥ ¡ãâ¨ ¯®¢­®î ¢ ¯à®áâ®ài H2(C+, h4) i ¯®âài¡­¨© ¢¨á­®¢®ª ®âà¨¬ãõ¬®
­  ®á­®¢i ¯®¯¥à¥¤­ì®ù â¥®à¥¬¨. � ¢¨¯ ¤ª å 3)-5) ¯à¨å®¤¨¬® ¤®  ­ «®£iç­®£®
¢¨á­®¢ªã, ¢à å®¢ãîç¨ ¢i¤¯®¢i¤­®, é® (âãâ i ¤ «i c1 { ¤®¤ â­  áâ « )

||η −Q0||H2(C+,h4) ≥ c1||ηG0 −G0Q0||H2(C+,h4),

||η −Q0||H2(C+,h4) ≥ ||η(z)eiσz −Q0(z)e
iσz||E2

0
[C(0;π/2)] ≥

≥ c1||η(z)eiσzG0(z)−Q0(z)e
iσzG0(z)||E2

0
[C(0;π/2)],

||η −Q0||H2(C+,h4) ≥ c1||η(z)e−σzG0(z)−Q0(z)e
−iσzG0(z)||E2

0
[C(−π

2
;0)],

  ¢¨¯ ¤®ª 2) ¢¦¥ à®§£«ï­ãâ® ¢ «¥¬i 2.

�à¨ª« ¤ 2. �ªé® G(z) = exp(1/(ai− z))/(1 + z)2, a ∈ R\{0}, â® ài¢­ï­­ï (1)
¬ õ ­¥­ã«ì®¢¨© à®§¢'ï§®ª f ∈ E2[Dσ]. �¯à ¢¤i, ¢i§ì¬¥¬® G0(z) = exp(−1/(ai−
z)). �®¤i ã¬®¢¨  ), ¢) i £) ¢¨¯ ¤ªã 3) ®áâ ­­ì®ù â¥®à¥¬¨ ¢¨ª®­ ­i. �®âài¡­®
¯¥à¥¢ià¨â¨ «¨è¥ ¢¨ª®­ ­­ï ã¬®¢¨ ¡). �«ï z = x + ai, x > 0, ¬ õ¬® |G0(x)| =
exp(1/x) ≥ 1/x. �ªé® äã­ªæiï Q1 = Q0G0, ¤¥ Q0(z) = (1 + z)−2, ­ «¥¦¨âì
H2(C+, h4), â® [1] ¤«ï z = x+ iy ∈ C+ ¢¨ª®­ãõâìáï

|Q1(z)| ≤ exp(c1|z|)/x1/2,

  æ¥ áã¯¥à¥ç¨âì ¯®¯¥à¥¤­i© ­¥ài¢­®áâi.

� §­ ç¨¬®, é® §£i¤­® § â¥®à¥¬®î � ªá -�¥à«i­£  [13, c.331] ài¢­ï­­ï (2)
¬ õ ­¥­ã«ì®¢© à®§¢'ï§®ª f ∈ L2(−∞, 0) â®¤i i âi«ìª¨ â®¤i, ª®«¨ ¢­ãâàiè­i©

¬­®¦­¨ª äã­ªæiù G̃ ­¥ õ áâ «¨¬.
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