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����T Vn, n ∈ N = {0, 1, 2, . . .}, U ������	C��
� >C���?��C�
 C	
 ����> R �����C�

� n. V�� �	<>��C���T �	
C	 n + 1. =
�
�> 
 Vn ��	���C�� ����<
�
�C�� �< L2(−1, 1) 9

(f, g) =
∫ 1

−1
f(x) g(x) dx.

����T k ∈ N. F	��>����> 
 Vn ��C�BCDB H�C����C	� δ(k) W k E� ����<
�
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δ(k)(f) = (−1)k dkf

dxk

∣∣∣
x=0

. (1)
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Hk,n(x) �� Vn �

δ(k)(f) = (f , Hk,n). (2)

� 
 � � 
 � � �� ��������� Hk,n(x) �	��
 
� �� ��
��

�� �
� � k, ��� �����

��������� �

��

Hk,n(x) =
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cm(k, n)xm,
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cm(k, n) = (−1)(m+k)/2 2−2n−1 · 1
m!

· 1
k + m + 1

×

× (n + k + 1)!(
n − k
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)
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(

n + k
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)
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· (n + m + 1)!(

n − m
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)
!
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* � L2(−1, 1) ���
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������ 1, x, x2, . . . �� �������������
* Pm(1) = 1. ,��
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(Pm, Pm) =
2

2m + 1
.
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Pm(x) =
1

2m

[m/2]∑
v=0

(−1)v

(
m

v

)(
2m − 2v

m

)
xm−2v . (4)
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n∑
m=0

(2m + 1)Pm(x) Pm(y) = (n + 1) · (x − y)−1 ·
∣∣∣∣ Pn+1(x) Pn(x)

Pn+1(y) Pn(y)

∣∣∣∣ . (5)
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� f ∈ Vn ���
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f(x) =
n∑

m=0

2m + 1
2

(f, Pm)Pm(x) .
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Hk,n(x) =
n∑

m=0

2m + 1
2

(−1)k P (k)
m (0) Pm(x) .
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Hk,n(x) = (−1)k k! · n + 1
2

· x−k−1 ×

×
k∑

r=0

1
r!

xr
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Pn+1(x) Pn(x)
P

(r)
n+1(0) P

(r)
n (0)
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������� ���� ��� ���������� f(x) = a0 + a1x + a2x
2 + . . .

��������� ��
�� (Tkf)(x) ��� ��������� �����
� ��
���� k �

(Tkf)(x) = a0 + a1x + a2x
2 + . . . + akx

k,

� ��������� ��
�� (Skf)(x) ��� ��������� �� ����

(Skf)(x) = ak+1 + ak+2x + ak+3x
2 + . . . ,

��� ���
f(x) = (Tkf)(x) + xk+1(Skf)(x).
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Hk,n(x) = (−1)k k! · n + 1
2

·
∣∣∣∣ (SkPn+1)(x) (SkPn)(x)

(TkPn+1)(x) (TkPn)(x)

∣∣∣∣ .
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‖Hk,n‖2 = 2−2n−1 · 1
2k + 1

·
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‖Hk,n‖2 = (Hk,n,Hk,n) = (−1)k dk

dxk
Hk,n(x)

∣∣∣
x=0

.

,����!������� ��� n ≡ k �" ��������

‖Hk,n‖2 = (−1)k k! ck(k, n).
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‖Hk,n‖2 ∼ n2k+1

(2k + 1)π
, n → ∞.
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?*770'<1/0 7/7<30;4 E*,/7BJ;I '< .,;031+':' H*1*03<1* μ = (α, β) / T FH31/'./)37F
8'9 H' t H1*,'9 )*7<RI�

x′ =
(
A0 + (α − α0)A11(t) + (β − β0)A12(t)

)
x + a(x, t, α, β), x ∈ RN . (1)

S'('A/04 )<' H1*,*B )*7<R +3H131=,+* H' t / +3H131=,+' ./DD313+C/1;30* H' x
/ μ  8*A.'3 +*)*(R+'3 ;7(',/3 x(t0) = x0 '.+'E+*)+' E*.*3< 13T3+/3 x(t) ;1*,+3+/B
UOV4 'H13.3(3++'3 H1/ ,73G t  a(x, t, μ) 1*,+'031+' H' t / μ ;.',(3<,'1B3< 7''<+'T3+/I
‖a(x, t, μ)‖ = O(‖x‖2) H1/ ‖x‖ → 0.

S1/ /E03+3+// G*1*8<31* ;7<'9)/,'7</ +;(3,':' 13T3+/B , 7/7<303 UOV ,'E0'A+= 1*EF
(/)+=3 ('8*(R+=3 6/D;18*C// , '8137<+'7</ 13T3+/B x ≡ 0. , )*7<+'7</ ,'E0'A+' ,'EF
+/8+',3+/3 +3+;(3,=G T FH31/'./)378/G 13T3+/9 U6/D;18*C/B ,=+;A.3++=G 8'(36*+/9V4
+3+;(3,=G qT FH31/'./)378/G 13T3+/94 q > 1 U6/D;18*C/B 7;6:*10'+/)378/G 8'(36*+/9V
/ .1
 W*.*)* ' <*8/G 6/D;18*C/BG /E;)*(*7R ,' 0+':/G 1*6'<*G XO$YZ
 - .*++'9 1*6'<3
H13.(*:*3<7B 7G30* H1/6(/A3++':' /77(3.',*+/B 6/D;18*C// 7;6:*10'+/)378/G 8'(36*F
+/9 / H1/,'./<7B <3'130* '6 ;7<'9)/,'7</ ,'E+/8*IJ/G H31/'./)378/G 13T3+/9
 [/A3
H13.H'(*:*3<7B ,=H'(+3++=0 7(3.;IJ33 ;7(',/3�

\OV A0 /033< H*1; H1'7<=G )/7<' 0+/0=G 7'67<,3++=G E+*)3+/9 ±2πθi

T
. W.37R

θ ∈ (0, 1], θ 1*C/'+*(R+'4 θ =
p

q
] +37'81*</0*B .1'6R4 / +3 /033< .1;:/G 7'67<,3++=G

E+*)3+/9 +* 0+/0'9 '7/
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