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− πΔρ

sinπρ
e−iρπei(ρ−1)ϕrρ−1

∣∣∣∣ sin ϕ2 =

= o(rρ1−1), r → +∞, ϕ ∈ (0, 2π). (5)
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∣∣∣∣ sin ϕ2 = o(rρ1−1),

r → +∞, ϕ ∈ (0, 2π), (6)
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−prp+1ei(p+1)ϕ
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Δtρdt
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Δtρdt
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{
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dt−
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|n(t)−Δtρ|
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r → +∞, ϕ ∈ [0, 2π]. (9)
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sin(ϕ/2)
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−Δprp+1ei(p+1)ϕ
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(eiϕ − u)2

=

= − πΔρ
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= zρ−1
∑
λn�r

λ−ρn − n(r)

r

(z
r

)ρ−1

−

−zρ−1

∫ r

0

n(t)
ρt− (ρ− 1)z

tρ(z − t)2
dt−

−zρ
∫ +∞

r

n(t)
(ρ+ 1)t− ρz

tρ+1(z − t)2
dt,
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− rρ−1ei(ρ−1)ϕ
∑
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λ−ρn +

+Δrρ−1ei(ρ−1)ϕ+

+Δrρ−1ei(ρ−1)ϕ

∫ r

0

ρt− (ρ− 1)reiϕ

(reiϕ − t)2
dt+

+Δrρeiρϕ
+∞∫
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(ρ+ 1)t− ρreiϕ

t(reiϕ − t)2
dt

∣∣∣∣∣∣ �
� |n(r)−Δrρ|

r
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+rρ−1
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|n(t)−Δtρ|ρt+ (ρ− 1)r

tρ|reiϕ − t|2 dt+

+rρ
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|n(t)−Δtρ| (ρ+ 1)t+ ρr
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uρ1−ρ(ρu+ (ρ− 1))
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du+
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ε�(ρ)rρ1−1

sin(ϕ/2)
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L′(reiϕ)
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= −zρ−1
∑
λn>r

λ−ρn − n(r)

r

(z
r

)ρ−1

−

−zρ−1

∫ r

0

n(t)
ρt− (ρ− 1)z

tρ(z − t)2
dt−

−zρ
∫ +∞

r

n(t)
(ρ+ 1)t− ρz

tρ+1(z − t)2
dt.
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n(t) = o(tρ1 ) (t→ +∞)9 �	 
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−zρ−1
∑
λn>r

λ−ρn = zρ−1n(r)

rρ
−

−ρzρ−1

∫ +∞

r

o(tρ1−ρ−1) dt = o(rρ1−1) =
o(rρ1−1)

sin(ϕ/2)
.
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cos
√
z =

∞∏
n=1

(
1− z

((2n− 1)π/2)2

)
.
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 ��	�	9 n(t) =
√
t
π + O(1)9 t → +∞9 � �	
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"������� L′(z)

L(z) = − tg
√
z

2
√
z
9

|i− tg
√
z|

2
√
r

=

=
1

√
r
√
1 + 2e2

√
r sin ϕ

2 cos(2
√
r sin ϕ

2 ) + e4
√
r sin ϕ

2

,

z = reiϕ9 ϕ ∈ (0, 2π) � (e2
√
r sin ϕ

2 − 1)2 � 1 +
2e2

√
r sin ϕ

2 cos(2
√
r sin ϕ

2 ) + e4
√
r sin ϕ

2 � (e2
√
r sin ϕ

2 +
1)29 �	

0 <
rρ1−1

e2
√
r sin ϕ

2 + 1
<

∣∣∣∣L′(z)
L(z)

+
i

2
√
z

∣∣∣∣ �
� r−1/2

e2
√
r sin ϕ

2 − 1
<

rρ1−1

2 sin ϕ
2

,
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