
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

1998 ���������� ò 7 (434)

��� 517.43

�.�.������ (�������)

� ������� ������ ������ ����������
���������� � �������� ������ ���������� �������

�ãáâì Ck(a; b) | «¨­¥©­®¥ ¯à®áâà ­áâ¢® áª «ïà­ëå ª®¬¯«¥ªá­®§­ ç­ëå äã­ªæ¨© ­  (a; b),
k à § ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ëå, L2(a; b) | «¨­¥©­®¥ ¯à®áâà ­áâ¢® áª «ïà­ëå ª®¬¯«¥ªá-
­®§­ ç­ëå äã­ªæ¨© ­  (a; b), ¬®¤ã«¨ ª®â®àëå áã¬¬¨àã¥¬ë á ª¢ ¤à â®¬, n;m 2 N ¨ ä¨ªá¨à®¢ -
­ë, x0 = �1, xm+n+1 = +1.

� áá¬®âà¨¬ ä®à¬ «ì­®¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ¢ëà ¦¥­¨¥

(Am;nf)(x) = �f 00(x)+q(x)f(x)+
mX
k=1

�k�(x�xk)f(x)+
m+nX

k=m+1

�k�m�
0(x�xk)f(x); �1 < x < +1:

� íâ®© ä®à¬ã«¥ �k (k = 1; 2; : : : ;m = 1;m), �k (k = 1; n), xk (k = 1;m+ n) | ¢¥é¥áâ¢¥­­ë¥
ç¨á« , q(x) | áª «ïà­ ï ¢¥é¥áâ¢¥­­®§­ ç­ ï ­¥®âà¨æ â¥«ì­ ï äã­ªæ¨ï ­  (�1;+1) â ª ï,
çâ® Z +1

�1
(1 + x2)q(x)dx <1:

�à®¬¥ â®£®, x1 < x2 < x3 < � � � < xm+n+1 < xm+n.
� áá¬®âà¨¬ ãà ¢­¥­¨¥

(Am;ny)(x) = �y(x); x 2 (�1;+1); (1)

£¤¥ � | ª®¬¯«¥ªá­®¥ ç¨á«®.
�á«®¢¨¬áï áç¨â âì à¥è¥­¨¥¬ íâ®£® ãà ¢­¥­¨ï ¢áïªãî äã­ªæ¨î y(x; �) ­  (�1;+1), ¤«ï

ª®â®à®© ¢ë¯®«­¥­ë ãá«®¢¨ï
1) y 2 C2(xk; xk+1) ¤«ï x 2 (xk; xk+1) ¯à¨ k = 0;m+ n,
2) �y00(x) + q(x)y(x) = �y(x) ¤«ï x 2 (xk; xk+1) ¯à¨ k = 0;m+ n,
3) y(xk + 0) = y(xk � 0) = y(xk), y0(xk + 0)� y0(xk � 0) = �ky(xk) ¯à¨ k = 1;m,
4) y0(xk + 0) = y0(xk � 0) � y0(xk), y(xk + 0)� y(xk � 0) = �k�my

0(xk) ¯à¨ k = m+ 1;m+ n.
� á¢ï§¨ á ¢ ¦­ë¬¨ ¯à¨«®¦¥­¨ï¬¨ ª § ¤ ç ¬ ª¢ ­â®¢®© ¬¥å ­¨ª¨ [1] ¯à¥¤áâ ¢«ï¥â ¨­â¥à¥á
¨áá«¥¤®¢ ­¨¥ á¯¥ªâà «ì­ëå å à ªâ¥à¨áâ¨ª ®¯¥à â®à  Am;n.

�§¢¥áâ­® [2], çâ® ãà ¢­¥­¨¥

�y00(x) + q(x)y(x) = �y(x); x 2 (�1;+1) (2)

¨¬¥¥â ¤¢  «¨­¥©­® ­¥§ ¢¨á¨¬ëå à¥è¥­¨ï '1(x; �), '2(x; �), ¨ «î¡®¥ à¥è¥­¨¥ íâ®£® ãà ¢­¥­¨ï
y(x; �) ¨¬¥¥â ¯à¥¤áâ ¢«¥­¨¥

y(x; �) = C1'1(x; �) + C2'2(x; �);

£¤¥ C1, C2 | ­¥ª®â®àë¥ ç¨á« , ¯à¨ç¥¬ ¯à¨ Im� 6= 0 ¨«¨ � < 0Z 0

�1
j'1(x; �)j

2dx =
Z +1

0
j'2(x; �)j

2dx =1;Z 0

�1
j'2(x; �)j

2dx <1;

Z +1

0
j'1(x; �)j

2dx <1:
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�®£¤  «î¡®¥ à¥è¥­¨¥ (1) ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥

y(x; �) =

8>><>>:
C0(x)'1(x; �) + C1'2(x; �); ¥á«¨ x 2 (�1; x1);

C2k(x)'1(x; �) + C2k+1(x)'2(x; �); ¥á«¨ x 2 (xk; xk+1) (k = 1;m+ n� 1);

C2(m+n)(x)'1(x; �) + C2(m+n)+1(x)'2(x; �); ¥á«¨ x 2 (xm+n;+1);

£¤¥ Ck (k = 0; 2(n+ n) + 1) | ­¥ª®â®àë¥ ¯®áâ®ï­­ë¥ ç¨á«  â ª¨¥, çâ® ¤«ï y(x; �) ¢ë¯®«­¥­ë
ãá«®¢¨ï 3) ¨ 4).

�¯à¥¤¥«¨¬ ®¯¥à â®à bH(m;n; q), ¯®à®¦¤¥­­ë© ¢ £¨«ì¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ L2(�1;+1)
¤¨ää¥à¥­æ¨ «ì­ë¬ ¢ëà ¦¥­¨¥¬ (Am;nf). �¡« áâìî ®¯à¥¤¥«¥­¨ï ®¯¥à â®à  bH(m;n; q) ï¢«ï¥â-
áï ¬­®¦¥áâ¢® ¢á¥å äã­ªæ¨©, ¯à¨­ ¤«¥¦ é¨å L2(�1;+1) ¨ ã¤®¢«¥â¢®àïîé¨å ãá«®¢¨ï¬ 1){4).
�â® ¬­®¦¥áâ¢® ®¡®§­ ç¨¬ ç¥à¥§ D( bH(m;n; q)). �ã¤¥¬ áç¨â âì, çâ® á¯¥ªâà «ì­ë¥ å à ªâ¥à¨áâ¨-
ª¨ ®¯¥à â®à  bH(m;n; ) ¨ ãà ¢­¥­¨ï (1) á®¢¯ ¤ îâ.

�¡®§­ ç¨¬ ç¥à¥§ bH(0; 0; q) ®¯¥à â®à bH(m;n; q) ¢ á«ãç ¥, ª®£¤ 

�1 = �2 = � � � = �m = �1 = �2 = � � � = �n = 0:

�¥¬¬ . �¯¥à â®à bH(m;n; q) á¨¬¬¥âà¨ç¥­.

�®ª § â¥«ìáâ¢®. �ãáâì f; g 2 D( bH(m;n; q)). �­â¥£à¨àãï ¯® ç áâï¬, ¯®«ãç¨¬

( bH(m;n; q)f; g) = (f; bH(m;n; q)g) +
mX
k=1

g(xk)(f 0(xk + 0)� f 0(xk � 0))�

�
mX
k=1

f(xk)(g
0(xk + 0)� g0(xk � 0)) +

m+nX
k=m+1

f 0(xk)(g(xk + 0)� g(xk � 0))�

�
m+nX

k=m+1

g0(xk)(f(xk + 0)� f(xk � 0)) = (f; bH(m;n; q)g) +
mX
k=1

�kg(xk)f(xk)�

�
mX
k=1

�kg(xk)f(xk) +
m+nX

k=m+1

�kg
0(xk)f 0(xk)�

m+nX
k=m+1

�k�mg
0(xk)f 0(xk) = (f; bH(m;n; q)g): �

�ãáâì Rhm;ni
� | à¥§®«ì¢¥­â  ®¯¥à â®à  bH(m;n; q),   R� | à¥§®«ì¢¥­â  ®¯¥à â®à  bH(0; 0; q).

�¥®à¥¬  1. �¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï:

1: ®¯¥à â®à bH(m;n; q) ¢ áãé¥áâ¢¥­­®¬ á ¬®á®¯àï¦¥­;
2: ¯ãáâì Im� 6= 0, â®£¤  R

hm;ni
� � R� ¥áâì ª®­¥ç­®¬¥à­ë© ®¯¥à â®à, à ­£ ª®â®à®£® ­¥

¯à¥¢®áå®¤¨â m+ n.

�®ª § â¥«ìáâ¢®. �á«¨ à¥§®«ì¢¥­â  Rhm;ni
� ®¯¥à â®à  bH(m;n; q) áãé¥áâ¢ã¥â ¯à¨ Im� 6= 0,

â®, ¯à¨­¨¬ ï ¢® ¢­¨¬ ­¨¥ á¨¬¬¥âà¨ç­®áâì ®¯¥à â®à  bH(m;n; q), ã¡¥¦¤ ¥¬áï ¢ á¯à ¢¥¤«¨¢®áâ¨
ãâ¢¥à¦¤¥­¨ï 1 â¥®à¥¬ë.

�«ï ¤®ª § â¥«ìáâ¢  ãâ¢¥à¦¤¥­¨ï 2 ¯®áâà®¨¬ à¥§®«ì¢¥­âã ®¯¥à â®à  bH(m;n; q) ¯à¨ Im� 6= 0.
�«ï íâ®£® à¥è ¥¬ ¢ L2(�1;+1) § ¤ çã8>>>>>>><>>>>>>>:

�y00(x) + q(x)y(x) = �y(x) + f(x); x 6= xi (i = 1;m+ n);

y(xi + 0) = y(xi � 0) = y(xi);

y0(xi + 0)� y0(xi � 0) = �iy(xi) (i = 1;m);

y0(xi + 0) = y0(xi � 0);

y(xi + 0)� y(xi � 0) = �i�my
0(xi) (i = m+ 1;m+ n);

(3)

£¤¥ f(x) | ¯à®¨§¢®«ì­ ï äã­ªæ¨ï, ¯à¨­ ¤«¥¦ é ï L2(�1;+1).
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�ã¤¥¬ ¨áª âì à¥è¥­¨¥ ãà ¢­¥­¨ï

�y00(x) + q(x)y(x) = �y(x) + f(x); x 6= xj (j = 1;m+ n) (4)

¢ ¢¨¤¥

y(x; �) =

8>><>>:
C0(x)'1(x; �) + C1'2(x; �); ¥á«¨ x 2 (�1; x1);

C2k(x)'1(x; �) + C2k+1(x)'2(x; �); ¥á«¨ x 2 (xk; xk+1) (k = 1;m+ n� 1);

C2(m+n)(x)'1(x; �) + C2(m+n)+1(x)'2(x; �); ¥á«¨ x 2 (xm+n;+1);

£¤¥ '1(x; �) ¨ '2(x; �) | «¨­¥©­® ­¥§ ¢¨á¨¬ë¥ à¥è¥­¨ï ãà ¢­¥­¨ï (2),   Cj(x) (j =
0; 2(m + n) + 1) | ­¥¨§¢¥áâ­ë¥ äã­ªæ¨¨. �ã­ªæ¨¨ Cj(x), j = 0; 2(m + n) + 1, ¬®¦­® ­ ©â¨ ¬¥-
â®¤®¬ � £à ­¦ . �«ï ­ å®¦¤¥­¨ï äã­ªæ¨© C2k(x), C2k+1(x), x 2 (xk; xk+1) (k = 1;m+ n),
á®áâ ¢¨¬ á¨áâ¥¬ã ãà ¢­¥­¨©(

C 0
2k(x)'1(x; �) + C 0

2k+1(x)'2(x; �) = 0;

C 0
2k(x)'

0
1(x; �) + C 0

2k+1(x)'
0
2(x; �) = �f(x)

¤«ï k = 0;m+ n. �âáî¤  ¯®«ãç¨¬

C 0
2k(x) =

'2(x; �)f(x)
W ['1'2]

; C 0
2k+1 = �

'1(x; �)f(x)
W ['1'2]

¤«ï k = 0;m+ n, £¤¥

W ['1'2] = '1(x; �)'02(x; �)� '01(x; �)'2(x; �) 6= 0;

â. ª. '1(x; �) ¨ '2(x; �) | «¨­¥©­® ­¥§ ¢¨á¨¬ë¥ à¥è¥­¨ï. �«¥¤®¢ â¥«ì­®,

C2k(x) =
1

W ['1'2]

�Z x

xk

'2(t; �)f(t)dt+ b2k

�
;

C2k+1(x) = �
1

W ['1'2]

�Z xk+1

x

'1(t; �)f(t)dt+ b2k+1

�
;

x 2 (xk; xk+1), £¤¥ b2k, b2k+1 | ¯à®¨§¢®«ì­ë¥ ç¨á«  ¯à¨ k = 0;m+ n. � ¬¥â¨¬, çâ® x0 = �1,
xm+n+1 = +1. �«¥¤®¢ â¥«ì­®, à¥è¥­¨¥ ãà ¢­¥­¨ï (4) ¨¬¥¥â ¢¨¤

y(x; �) = �
1

W ['1'2]

8>>>>>>>>>>>>>><>>>>>>>>>>>>>>:

'1(x; �)
Z x

�1
'2(t; �)f(t)dt+ '1(x; �)

Z x1

x

'2(t; �)f(t)dt+

+b0'1(x; �) + b1'2(x; �); �1 < x < x1;

'2(x; �)
Z x

xk

'1(t; �)f(t)dt+ '1(x; �)
Z xk+1

x

'(t; �)f(t)dt+

+b2k'1(x; �) + b2k+1'2(x; �); xk < x < xk+1 (k = 1;m+ n+ 1);

'2(x; �)
Z x

xm+n

'1(t; �)f(t)dt+ '2(x; �)
Z 1

x

'1(t; �)f(t)dt+

+b2(m+n)'1(x; �) + b2(m+n)+1'2(x; �); xm+n < x < +1:

� á¨«ã ãá«®¢¨ï y(�; �) 2 L2(�1;+1), '2(x; �) 2 L2(�1; 0) ¨ '1(x; �) 2 L2(0;+1) ¯®«ãç¨¬
b0 = b2(m+n)+1 = 0. �®£¤  à¥è¥­¨¥ ãà ¢­¥­¨ï (4) ¯à¨­¨¬ ¥â ¢¨¤

y(x; �) = �
1

W ['1'2]

Z 1

�1

J(x; t; �)f(t)dt�

�
1

W ['1'2]

8>><>>:
b1'2(x; �); �1 < x < x1;

b2k'1(x; �) + b2k+1'2(x; �); xk < x < xk+1 (k = 1;m+ n� 1);

b2(m+n)'1(x; �); xm+n < x < +1;
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£¤¥ J(t; x; �) =

(
'1(x; �)'2(t; �); t � x;

'1(t; �)'2(x; �); x � t;
  bj (j = 1; 2(m + n)) | ¯à®¨§¢®«ì­ë¥ ç¨á« .

�¡®§­ ç¨¬ ç¥à¥§ 'j;k = 'j(xk; �), '0j;k = '0j;k(xk; �)

Qk(f) =

8>>><>>>:
Z 1

�1

J(xk; t; �)f(t)dt (k = 1;m);Z 1

�1

J 0(xk; t; �)f(t)dt (k = m+ 1;m+ n);
(5)

Zk =

(
�k (k = 1;m);

�k�m (k = m+ 1;m+ n);

D(�) = det(Mm+n(�)), £¤¥

Mmn
(�) =

=

266666666666666664

�'2;1 '1;1 '2;1

�'02;1 � z1'2;1 '01;1 '02;1
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

�'1;m �'2;m '1;m '2;m

�'01;m � zm'1;m �'02;m � zm'2;m '01;m '02;m
�'01;m+1 �'02;m+1 '01;m+1 '02;m+1

�'1;m+1 � zm+1'
0
1;m+1 �'2;m+1 � zm+1'

0
2;m+1'1;m+1'2;m+1

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :
�'01;m+n �'02;m+n '01;m+n

�'1;m+n � zm+n'
0
1;m+n �'2;m+n � zm+n'

0
2;m+n '1;m+n

377777777777777775
:

�®£¤  ¢ á¨«ã ãá«®¢¨© § ¤ ç¨ (3) ¯®«ãç¨¬ ¤«ï ®¯à¥¤¥«¥­¨ï ç¨á«  bj á¨áâ¥¬ã Mm+n(�)B = ZQ,
£¤¥ B = col(b1; b2; : : : ; b2(m+n), ZQ = col(0; Z1Q1; 0; Z2Q2; : : : ; 0; Zm+nQm+n).

�¯à¥¤¥«¨¬ ¬­®¦¥áâ¢® � = f� : Im� 6= 0; D(�) = 0g. �à¨ � =2 � ¨¬¥¥¬

bj =
1

D(�)

m+nX
k=1

ZkM
2k;j
m+nQk;

£¤¥ M i;j
m+n |  «£¥¡à ¨ç¥áª®¥ ¤®¯®«­¥­¨¥ í«¥¬¥­â  mij ¬ âà¨æë Mm+n(�) = (mij)2(m+n)�2(m+n).

�á«¨ ¢¢¥áâ¨ ®¡®§­ ç¥­¨¥

Yk(x; �) =

8>><>>:
Z1M

2k;1
m+n(�)'2(x; �); x 2 (�1; x1);

Zj [M
2k;2j�2
m+n (�)'1(x; �) +M 2k;2j�1

m+n (�)'2(x; �)]; x 2 (xj ; xj+1) (j = 1;m+ n� 1);

Zm+nM
2k;2(m+n)
m+n (�)'1(x; �); x 2 (xm+n;+1)

¤«ï k = 1;m+ n, â® à¥è¥­¨¥ § ¤ ç¨ (3) ¯à¨­¨¬ ¥â ¢¨¤

(Rhm;ni
� f)(x) � y(x; �) = �

1
W ['1'2]

� Z 1

�1

J(x; t; �)f(t)dt +
1

D(�)

m+nX
k=1

Yk(x; �)Qk(f)
�
; (6)

£¤¥ Yk(�; �) 2 L2(�1;1) (k = 1;m+ n), Im� 6= 0, � =2 � ¨ Qk(f) ®¯à¥¤¥«¥­® ä®à¬ã«®© (5).
�§ ¢ëà ¦¥­¨ï (6) á«¥¤ã¥â ª®­¥ç­®¬¥à­®áâì ®¯¥à â®à  Rhm;ni

� � R�, ¯à¨ç¥¬ ¥£® à ­£ ­¥ ¯à¥-
¢®áå®¤¨â m+ n.

�®áª®«ìªã ®¯¥à â®à bH(m;n; q) á ¬®á®¯àï¦¥­, á«¥¤®¢ â¥«ì­®, ¥£® á¯¥ªâà ¢¥é¥áâ¢¥­­ë©.

�¥®à¥¬  2. �¯¥ªâà ®¯¥à â®à  bH(m;n; q) á®áâ®¨â ¨§  ¡á®«îâ­® ­¥¯à¥àë¢­®© ç áâ¨ S =
[0;+1) ¨ ­¥ ¡®«¥¥ ç¥¬ m + n ®âà¨æ â¥«ì­ëå á®¡áâ¢¥­­ëå ç¨á¥« �j (j = 1;m+ n), ª®â®àë¥
®¯à¥¤¥«ïîâáï ª ª ®âà¨æ â¥«ì­ë¥ ª®à­¨ ãà ¢­¥­¨ï D(�) = 0.
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�®ª § â¥«ìáâ¢®. � á¨«ã ãá«®¢¨©Z 1

�1
(1 + x2)q(x)dx <1 ¨ q(x) � 0

á¯¥ªâà ®¯¥à â®à  bH(0; 0; q)  ¡á®«îâ­® ­¥¯à¥àë¢¥­ ¨ á®¢¯ ¤ ¥â á ¬­®¦¥áâ¢®¬ S = [0;+1). � ª
ª ª ®¯¥à â®à Rhm;ni

� �R� ª®­¥ç­®¬¥à­ë©, â® á®£« á­® ¨§¢¥áâ­ë¬ à¥§ã«ìâ â ¬ [3], [4]  ¡á®«îâ­®
­¥¯à¥àë¢­ ï ç áâì á¯¥ªâà  ®¯¥à â®à  bH(m;n; q) á®¢¯ ¤ ¥â á  ¡á®«îâ­® ­¥¯à¥àë¢­®© ç áâìî
á¯¥ªâà  ®¯¥à â®à  bH(0; 0; q), â. ¥. c S = [0;+1). �®£« á­® [5] á¯¥ªâà ®¯¥à â®à  bH(m;n; q) ¬®¦¥â
®â«¨ç âìáï ®â á¯¥ªâà  ®¯¥à â®à  bH(0; 0; q) à §¢¥ çâ® ­  ª®­¥ç­®¥ ç¨á«® ®âà¨æ â¥«ì­ëå á®¡áâ¢¥­-
­ëå §­ ç¥­¨©. �à®¬¥ â®£®, ç¨á«® íâ¨å á®¡áâ¢¥­­ëå §­ ç¥­¨© ­¥ ¯à¥¢®áå®¤¨â à ­£  ®¯¥à â®à 
R
hm;ni
� �R�, â. ¥. ç¨á«  m+ n.

�ãáâì �0 < 0 | ­ã«ì äã­ªæ¨¨ D(�). �®£¤  «¥£ª® ã¡¥¤¨âìáï, çâ® �0 | á®¡áâ¢¥­­®¥ §­ ç¥­¨¥
®¯¥à â®à  bH(m;n; q), ¨ äã­ªæ¨ï

y(x; �0) =

8>>>><>>>>:
C1'2(x; �0); x 2 (�1; x1);

C2'1(x; �0) + C3'2(x; �0); x 2 (x1; x2);

C2k�2'1(x; �0) + C2k�1'2(x; �0); x 2 (xk; xk+1) (k = 1;m+ n� 1);

C2(m+n)'1(x; �0); x 2 (xm+n;+1);

£¤¥ C = col(C1; C2; : : : ; C2(m+n) | ­¥­ã«¥¢®¥ à¥è¥­¨¥ á¨áâ¥¬ë Mm+n(�0)C = 0 á â®ç­®áâìî ¤®
ç¨á«®¢®£® ¬­®¦¨â¥«ï, ®â«¨ç­®£® ®â ­ã«ï, ï¢«ï¥âáï á®¡áâ¢¥­­®© äã­ªæ¨¥© ®¯¥à â®à  bH(m;n; q),
á®®â¢¥âáâ¢ãîé¥© á®¡áâ¢¥­­®¬ã §­ ç¥­¨î �0.

�¥®à¥¬  3. �ãáâì q(x) � 0, m = 1, n = 1. �®£¤  á¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï:

a) ¥á«¨ � > 0, � > 0, â® ã ®¯¥à â®à  bH(1; 1; 0) ­¥â á®¡áâ¢¥­­ëå §­ ç¥­¨©,

¡) ¥á«¨ �� < 0, â® ®¯¥à â®à bH(1; 1; 0) ¨¬¥¥â à®¢­® ®¤­® á®¡áâ¢¥­­®¥ §­ ç¥­¨¥,

¢) ¥á«¨ � < 0, � < 0, â® ®¯¥à â®à bH(1; 1; 0) ¨¬¥¥â à®¢­® ¤¢  á®¡áâ¢¥­­ëå §­ ç¥­¨ï.

�®ª § â¥«ìáâ¢®. �à¨ q(x) � 0 ¨ m = 1, n = 1 ãà ¢­¥­¨¥ D(�) = 0 ¨¬¥¥â ¢¨¤��������
�e�x1 e��x1 e�x1 0

(��� �)e�x1 ��e��x1 �e�x1 0
0 �e��x2 ��e�x2 ��e��x2

0 �e�x2 �e�x2 (1 + ��)e��x2

�������� = 0;

£¤¥ � =
p
j�j (� < 0).

� áª« ¤ë¢ ï ®¯à¥¤¥«¨â¥«ì D(�) ¯® ¯¥à¢ë¬ ¤¢ã¬ áâà®ª ¬, ¯®«ãç¨¬

� e�x1 [�2(1 + ��)e��x1 + �2e��(2x2�x1) � �2(1 + ��)e��(2x2�x1) + �2e��x1 ] +

+ (��� �)e�x1 [��(1 + ��)e��x2 + �e��(2x1�x1) � �(1 + ��)e��(2x2�x1) � �e��x1 ] = 0:

�âáî¤  á«¥¤ã¥â, çâ® � < 0 | á®¡áâ¢¥­­®¥ §­ ç¥­¨¥ ®¯¥à â®à  bH(1; 1; q) â®£¤  ¨ â®«ìª® â®£¤ ,
ª®£¤  � =

p
j�j | à¥è¥­¨¥ ãà ¢­¥­¨ï

(�2�� �)(2 + ��) = ���e�2�(x2�x1) ¯à¨ � > 0: (7)

�¨á«® à¥è¥­¨© ãà ¢­¥­¨ï (7) ã¤®¡­® ®¯à¥¤¥«ïâì £à ä¨ç¥áª¨, â. ¥. ¨áá«¥¤ãï  ¡áæ¨ááë â®ç¥ª
¯¥à¥á¥ç¥­¨ï £à ä¨ª®¢ äã­ªæ¨©

r = r1(�) = (�2�� �)(2 + ��);

r = r2(�) = ���e�2�(x2�x1) ¯à¨ � > 0:

�¥á«®¦­ë© ¯®¤áç¥â ã¡¥¦¤ ¥â ­ á ¢ á¯à ¢¥¤«¨¢®áâ¨ â¥®à¥¬ë 3.
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