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�¬¥¥âáï ¬®£® à ¡®â, ¢ ª®â®àëå ¨áá«¥¤®¢ ®  á¨¬¯â®â¨ç¥áª®¥ ¯®¢¥¤¥¨¥ ®¯à¥¤¥«¨â¥«ï ®¯¥-
à â®à  ãá¥ç¥®© ª®â¨ã «ì®© á¢¥àâª¨ ¯à¨ ã¢¥«¨ç¥¨¨ ®¡« áâ¨ ãá¥ç¥¨ï. �à¥¦¤¥ ¢á¥£®, íâ®
áâ âìï [1] ¨ ¬®®£à ä¨ï ([2], á. 169{172), á®¤¥à¦ é ï ¤®áâ â®ç® ¯®«ãî ¡¨¡«¨®£à ä¨î ¯® íâ®¬ã
¢®¯à®áã. � ¤ ®© à ¡®â¥ ¯®ª § ®, çâ® § ¤ ç  ¢ëç¨á«¥¨ï ®¯à¥¤¥«¨â¥«ï ãá¥ç¥®© ®¤®¬¥à-
®© ª®â¨ã «ì®© á¢¥àâª¨ á à æ¨® «ìë¬ á¨¬¢®«®¬ à¥è ¥âáï ¢ ª¢ ¤à âãà å. �ëç¨á«¥¨ï
®á®¢ ë   à¥§ã«ìâ â å áâ âì¨ [3] ¨ ¯à¨¢¥¤¥®© ¨¦¥ â¥®à¥¬¥.

�ãáâì N | ¬®¦¥áâ¢®  âãà «ìëå ç¨á¥«; R, C | ¯®«ï ¢¥é¥áâ¢¥ëå ¨ ª®¬¯«¥ªáëå
ç¨á¥« á®®â¢¥âáâ¢¥®; «¨¥©®¥ ¯à®áâà áâ¢® | íâ® ¯à®áâà áâ¢®, «¨¥©®¥  ¤ ¯®«¥¬ C ;
Hom(B1; B2), ª®£¤  B1, B2 | ¡  å®¢ë ¯à®áâà áâ¢ , | ¡  å®¢® ¯à®áâà áâ¢® «¨¥©ëå ®£à -
¨ç¥ëå ®¯¥à â®à®¢, ¤¥©áâ¢ãîé¨å ¨§ B1 ¢ B2, á ¥áâ¥áâ¢¥®© ®à¬®©; End(B), ª®£¤  B |
¡  å®¢® ¯à®áâà áâ¢®, | ¡  å®¢   «£¥¡à  Hom(B;B); IB | ¥¤¨¨çë© ®¯¥à â®à ¨§  «£¥¡àë
End(B);S1(B), ª®£¤  B | £¨«ì¡¥àâ®¢® ¯à®áâà áâ¢®1, | ¡  å®¢® ¯à®áâà áâ¢® ï¤¥àëå ®¯¥à -
â®à®¢ ¨§ End(B) á ¥áâ¥áâ¢¥®© ¤«ï â ª®£® ¯à®áâà áâ¢  ®à¬®© ( ¯à., [4], á. 100); det(IB +K),
ª®£¤  K 2 S1(B), | ®¯à¥¤¥«¨â¥«ì ®¯¥à â®à  IB + K, ®¯à¥¤¥«ï¥¬ë© ª ª

Q
j2N

(1 + �j), £¤¥ �j

(j 2 N) | ¯®á«¥¤®¢ â¥«ì®áâì ¢á¥å á®¡áâ¢¥ëå ç¨á¥« ®¯¥à â®à  K á ãç¥â®¬ ¨å ªà â®áâ¨.
�®áª®«ìªã

P
j2N

j�j j � kKkS1(B) ([5], á. 62), íâ® ®¯à¥¤¥«¥¨¥ ª®àà¥ªâ® ¨ äãªæ¨ï � : S1(B)! C ,

®¯à¥¤¥«¥ ï à ¢¥áâ¢®¬ �(K) = det(IB +K), ¥¯à¥àë¢ .
� ¤ ®© à ¡®â¥ ¯à¨¬¥¬ á«¥¤ãîé¨¥ á®£« è¥¨ï. �®¤ äãªæ¨¥© ¡ã¤¥¬ ¯®¨¬ âì ª®¬¯«¥ªá-

®§ ç®¥ ®â®¡à ¦¥¨¥; [a; b], ª®£¤  a; b 2 R, | § ¬ªãâ ï ¢ë¯ãª« ï ®¡®«®çª  â®ç¥ª a; b;
(a; b) = [a; b] n fa; bg; L2([a; b]) | ¡  å®¢® ¯à®áâà áâ¢® áã¬¬¨àã¥¬ëå á ª¢ ¤à â®¬ äãªæ¨©,
®¯à¥¤¥«¥ëå   [a; b], á ¥áâ¥áâ¢¥®© ®à¬®©.

�ãáâì a; b; c 2 R, c 2 (a; b); Y = [a; b] n fcg; Hy, ª®£¤  y 2 Y , | ¯à®áâà áâ¢® L2([c; y]); � =
[a; b]�[a; b]; k| ¥¯à¥àë¢ ï   � äãªæ¨ï; Iy,Ky (2 End(Hy)) (y 2 Y ) | á¥¬¥©áâ¢  ®¯¥à â®à®¢,

®¯à¥¤¥«¥ë¥ à ¢¥áâ¢ ¬¨ Iyf = f , [Ky(f)](x) =
yR
c

k(x; t)f(t)dt; Y0 = fy j y 2 Y; ®¯¥à â®à Iy +

Ky ®¡à â¨¬g; ky, fy (y 2 Y0) | á¥¬¥©áâ¢  äãªæ¨©, § ¤ ëå   [c; y] á®®â®è¥¨ï¬¨ ky(x) =
k(x; y), fy = (Iy +Ky)�1ky; q | äãªæ¨ï, ®¯à¥¤¥«¥ ï   Y0 ä®à¬ã«®© q(y) = fy(y).

� «¥¥, ¯ãáâì H = L2([a; b]); K 2 End(H) | ®¯¥à â®à, ®¯à¥¤¥«¥ë© à ¢¥áâ¢®¬ [K(f)](x) =
bR
a

k(x; t)f(t)dt, K 2 S1(H); � | äãªæ¨ï, § ¤  ï   Y ä®à¬ã«®© �(y) = det(Iy +Ky); áãé¥-

áâ¢ã¥â â ª ï ¯®á«¥¤®¢ â¥«ì®áâì ¥¯à¥àë¢ëå   � äãªæ¨© rn (n 2 N), ª®â®à ï ã¤®¢«¥â¢®àï¥â
á«¥¤ãîé¨¬ ãá«®¢¨ï¬:

1�®¤ £¨«ì¡¥àâ®¢ë¬ ¯à®áâà áâ¢®¬ ¬ë ¯®¨¬ ¥¬ «¨¥©®¥ ¯à®áâà áâ¢® á® áª «ïàë¬ ¯à®¨§¢¥¤¥¨¥¬,
á ¡¦¥®¥ ¨¤ãæ¨à®¢ ®© íâ¨¬ ¯à®¨§¢¥¤¥¨¥¬ ®à¬®© ¨ ¯®«®¥ ®â®á¨â¥«ì® íâ®© ®à¬ë.

� ¡®â  ¯®¤¤¥à¦   �®áá¨©áª¨¬ ä®¤®¬ äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨© (ª®¤ ¯à®¥ªâ  96-01-01195a).
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1) ¤«ï ª ¦¤®£® n äãªæ¨ï rn ¯à¥¤áâ ¢¨¬  ¢ ¢¨¤¥ ª®¥ç®© áã¬¬ë rn(x; t) =
P

c1(x)d1(t),
£¤¥ c1, d1 | ®¯à¥¤¥«¥ë¥   á¥£¬¥â¥ [a; b] ¥¯à¥àë¢ë¥ äãªæ¨¨;

2) ¯®á«¥¤®¢ â¥«ì®áâì rn à ¢®¬¥à® áâà¥¬¨âáï ª äãªæ¨¨ k;

3) ¯®á«¥¤®¢ â¥«ì®áâì Rn (2 End(H)), ®¯à¥¤¥«¥ ï à ¢¥áâ¢®¬ [Rn(f)](x) =
bR
a

rn(x; t)f(t)dt,

áâà¥¬¨âáï ¯® ®à¬¥ ¯à®áâà áâ¢  S1(H) ª ®¯¥à â®àã K.

�¥®à¥¬ .

 ) M®¦¥áâ¢® Y0 ®âªàëâ® ¢ Y .
¡) �ãªæ¨ï q ¥¯à¥àë¢ .

¢) �ãªæ¨ï � ¥¯à¥àë¢® ¤¨ää¥à¥æ¨àã¥¬    Y0 ¨ ¯à¨ y 2 Y0 ¨¬¥¥â ¬¥áâ® à ¢¥áâ¢®

�0(y)=�(y) = q(y).
£) �ãé¥áâ¢ã¥â â ª®¥ " > 0, çâ® (c� "; c+ ")nfcg � Y0, ¨ áãé¥áâ¢ã¥â ¯à¥¤¥« lim

y!c
�(y) = 1.

�  ï â¥®à¥¬  ¬®¦¥â ¡ëâì ¯à¨¬¥¥  ¤«ï ¢ëç¨á«¥¨ï ®¯à¥¤¥«¨â¥«¥© ®¯¥à â®à®¢ ãà¥§ -
®© á¢¥àâª¨ á à æ¨® «ìë¬ á¨¬¢®«®¬. �ãáâì p 2 L2(�1;+1) | ¥¯à¥àë¢ ï äãªæ¨ï; ¯à¥-
®¡à §®¢ ¨¥ �ãàì¥ äãªæ¨¨ p| à æ¨® «ì ï äãªæ¨ï; I, P | ®¯¥à â®àë ¨§  «£¥¡àë End(H),
®¯à¥¤¥«¥ë¥ à ¢¥áâ¢ ¬¨

If = f; (Pf)(x) =
Z b

a

p(x� t)f(t)dt:

� [3] à §à ¡®â   «£®à¨â¬ à¥è¥¨ï ãà ¢¥¨ï (I + P )f = g, £¤¥ f | ¨áª®¬ ï,   g |
§ ¤  ï äãªæ¨¨. �á¯®«ì§ãï íâ¨ à¥§ã«ìâ âë ¨ ¢ëè¥¯à¨¢¥¤¥ãî â¥®à¥¬ã, ¬®¦® ¢ëç¨-
á«¨âì ®¯à¥¤¥«¨â¥«ì ®¯¥à â®à  I + P . � ¯à¨¬¥à, ¥á«¨ a = 0, b > 0 ¨ p(x) = 3

2
exp(�jxj), â®

det(I + P ) = (9eb � e�3b)=8.
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