
��� 517.55��������� ���������� ��������� � ��������� ��������������������� �������1�.�.�¥©­ °² ±, �.�.�¥±«¥­ª®�� ° ¡®²¥ ±² ¢¨²±¿ ¨ ¨§³· ¥²±¿ ª° ¥¢ ¿ § ¤ ·  ¤«¿ ¤¢³¬¥°­»µ ° §­®±²­»µ ³° ¢­¥­¨© ± ¯®-±²®¿­­»¬¨ ª®½´´¨¶¨¥­² ¬¨.�« ±±¨·¥±ª¨¬ ¯°¨¥¬®¬ °¥¸¥­¨¿ ª®¬¡¨­ ²®°­»µ § ¤ · ±«³¦¨² ®²»±ª ­¨¥ °¥ª³°°¥­²­®£® ±®®²-­®¸¥­¨¿, ª®²®°®¬³ ³¤®¢«¥²¢®°¿¥² ¨§³· ¥¬ ¿ ¢¥«¨·¨­ , ¨ ¯®±«¥¤³¾¹¥¥ ¥£® °¥¸¥­¨¥. �¤­¨¬ ¨§­ ¨¡®«¥¥ ½´´¥ª²¨¢­»µ ¿¢«¿¥²±¿ ¯°¨ ½²®¬ ¬¥²®¤ ¯°®¨§¢®¤¿¹¨µ ´³­ª¶¨©, ª®²®°»© ¢ ®¤­®¬¥°­®¬±«³· ¥ ¤«¿ °¥ª³°°¥­²­»µ ±®®²­®¸¥­¨© ± ¯®±²®¿­­»¬¨ ª®½´´¨¶¨¥­² ¬¨ ¯®§¢®«¿¥² ­ ©²¨ ®¡¹¥¥ °¥-¸¥­¨¥ ¢ ´®°¬¥ «¨­¥©­®© ª®¬¡¨­ ¶¨¨ "½«¥¬¥­² °­»µ °¥¸¥­¨©" ¢¨¤  f(x) = xk�x, £¤¥ � | ª®°¥­¼µ ° ª²¥°¨±²¨·¥±ª®£® ¬­®£®·«¥­ . �­®£®¬¥°­»¥ °¥ª³°°¥­²­»¥ ±®®²­®¸¥­¨¿ ¨§³·¥­» §­ ·¨²¥«¼­®µ³¦¥, µ®²¿ ¨ ¢±²°¥· ¾²±¿ ¢ ª®­ª°¥²­»µ ª®¬¡¨­ ²®°­»µ § ¤ · µ (±¬., ­ ¯°¨¬¥°, [3, 4]). � ª ¯° -¢¨«®, ¯°¨ ½²®¬ ¢®§­¨ª ¾² ¥±²¥±²¢¥­­»¥ "ª° ¥¢»¥" ³±«®¢¨¿. �°¨ ¯°¨¬¥°  ² ª®£® °®¤  ¯°¨¢¥¤¥­»¢ ¤ ­­®© ° ¡®²¥. �²¨ ¯°¨¬¥°» ¨ ¯®±«³¦¨«¨ ®±­®¢ ­¨¥¬ ¤«¿ ²®£®, ·²®¡» ±´®°¬³«¨°®¢ ²¼ § ¤ ·³± ª° ¥¢»¬¨ ³±«®¢¨¿¬¨ ¤«¿ ¤¢³¬¥°­®£® ° §­®±²­®£® ³° ¢­¥­¨¿ ¢ ®¡¹¥¬ ¢¨¤¥. �¢¥¤¥¬ ­¥®¡µ®¤¨¬»¥®¡®§­ ·¥­¨¿ ¨ ®¯°¥¤¥«¥­¨¿.�¡®§­ ·¨¬ Z2+ | ¯°®±²° ­±²¢® ¶¥«®·¨±«¥­­»µ ¤¢³¬¥°­»µ ¢¥ª²®°®¢ ± ­¥®²°¨¶ ²¥«¼­»¬¨ ª®¬-¯®­¥­² ¬¨, x = (x1; x2) | ²®·ª¨ ½²®£® ¯°®±²° ­±²¢ , � = (�1; �2) | ¬³«¼²¨¨­¤¥ª±», A| ª®­¥·­®¥¬­®¦¥±²¢® ¬³«¼²¨¨­¤¥ª±®¢ f�g 2 A � Z2+. �¢³¬¥°­»¬ «¨­¥©­»¬ ° §­®±²­»¬ ³° ¢­¥­¨¥¬ ®²­®±¨-²¥«¼­® ­¥¨§¢¥±²­®© ´³­ª¶¨¨ f(x) ­ §®¢¥¬ ±®®²­®¸¥­¨¥ ¢¨¤ X�2A c�f(x+ �) = 0; x 2 Z2+ (1)£¤¥ a� | ª®½´´¨¶¨¥­²» ³° ¢­¥­¨¿. �­®£®·«¥­ P (�) = P�2A a��� ­ §»¢ ¥²±¿ µ ° ª²¥°¨±²¨·¥±-ª¨¬, �� = ��11 � ��22 ,   ³° ¢­¥­¨¥ P (�) = X�2A c��� = 0 (2)| µ ° ª²¥°¨±²¨·¥±ª¨¬ ¤«¿ ³° ¢­¥­¨¿ (1).�®°­¨ µ ° ª²¥°¨±²¨·¥±ª®£® ³° ¢­¥­¨¿ ¢ ±«³· ¥ n = 2 ®¡° §³¾² ª°¨¢³¾ ¢ C 2 (¡¥±ª®­¥·­®¥ ·¨±«®ª®°­¥©), ¯®½²®¬³ ¨±ª ²¼ °¥¸¥­¨¥ ¢ ´®°¬¥ ª®­¥·­®© ±³¬¬» · ±²­»µ °¥¸¥­¨© ¢¨¤  �x = �x11 ��x22 ­¥¯°¥¤±² ¢«¿¥²±¿ ¢®§¬®¦­»¬.�  ³° ¢­¥­¨¥ (1) ­ «®¦¨¬ ±«¥¤³¾¹¥¥ ®£° ­¨·¥­¨¥: ¯³±²¼ A = f�g ³¤®¢«¥²¢®°¿¥² ³±«®¢¨¾0 � �1 � m1 ¨ 0 � �2 � m2, ¯°¨·¥¬ ¬®¦­® ±·¨² ²¼, ·²® cm1m2 = 1. �°¥¡³¥²±¿ ­ ©²¨ ­¥¨§¢¥±²­³¾´³­ª¶¨¾ f(x), ³¤®¢«¥²¢®°¿¾¹³¾ (1) ¨ ³±«®¢¨¿¬f(x1; x2) = 'x2(x1); x2 = 0; 1; : : : ;m2 � 1;f(x1; x2) =  x1(x2); x1 = 0; 1; : : : ;m1 � 1; (3)£¤¥ 'x2 ;  x1 | § ¤ ­­»¥ ´³­ª¶¨¨ ¶¥«®·¨±«¥­­®£®  °£³¬¥­² , ¯°¨·¥¬ ¢»¯®«­¥­» ³±«®¢¨¿ ¨µ ±®£« -±®¢ ­¨¿: 'x2(x1) =  x1(x2); 0 � x1 � m1 � 1; 0 � x2 � m2 � 1:�¡®§­ ·¨¬ Z2++(�1; �2) ±¤¢¨£ ¬­®¦¥±²¢  Z2+ ­  ¢¥ª²®° (�1; �2), ¯®«®¦¨¬ S = Z2+n(Z2++(m1;m2))¨ ®¯°¥¤¥«¨¬ ´³­ª¶¨¾ s(x1; x2) ±«¥¤³¾¹¨¬ ®¡° §®¬:s(x1; x2) = 8><>: x1(x2); 0 � x1 � m2 � 1; x2 | «¾¡®¥;'x2(x1); 0 � x2 � m2 � 1; x1 | «¾¡®¥;0; ¤«¿ ®±² «¼­»µ x1; x2:1� ¡®²  ¢»¯®«­¥­  ¯°¨ ¯®¤¤¥°¦ª¥ ����, £° ­² 02-01-00167.� c
�.�.�¥©­ °² ±, �.�.�¥±«¥­ª®, �° ±­®¿°±ª¨© £®±³¤ °±²¢¥­­»© ³­¨¢¥°±¨²¥², 2004.{ 121 {



�¥±²­¨ª �° ±���°®¬¥ ²®£®, ®¡®§­ ·¨¬ M = fZ2+� (m1;m2)g nZ2+. �¥¯®±°¥¤±²¢¥­­® ¯°®¢¥°¿¥²±¿, ·²® M = fx 2Z2 : x =2 Z2+; ­® ±³¹¥±²¢³¥² � 2 A ² ª®¥, ·²® x+ � 2 Sg.�¯°¥¤¥«¨¬ �-¯°¥®¡° §®¢ ­¨¥ ´³­ª¶¨¨ ¶¥«®·¨±«¥­­®£®  °£³¬¥­²  f(x) ´®°¬³«®©:F (�) = Xx2Z2+ f(x)�x+I ; £¤¥ I = (1; : : : ; 1):�¥®°¥¬  1. � ¤ ·  (1), (3) ¢±¥£¤  ¨¬¥¥² °¥¸¥­¨¥ f(x) ¨ ¯°¨²®¬ ¥¤¨­±²¢¥­­®¥.�®ª § ²¥«¼±²¢®. �  ¬­®¦¥±²¢¥ S ´³­ª¶¨¾ ®¯°¥¤¥«¨¬ ´®°¬³«®© f(x1; x2) = s(x1; x2): �§ ³° ¢­¥-­¨¿ (1) ¨ ³±«®¢¨¿ cm1;m2 = 1 ±«¥¤³¥², ·²® f(x1 +m1; x2+m2) = P�2A;�6=(m1;m2) c�f(x+�), ¨, ¯®« £ ¿(x1; x2) = (0; 0), ®¯°¥¤¥«¿¥¬ §­ ·¥­¨¥ f ¢ ²®·ª¥ f(m1;m2): � «¥¥ ¯®±«¥¤®¢ ²¥«¼­® ¢»·¨±«¿¥¬ §­ ·¥-­¨¿ f ¢ ²®·ª µ (x1 +m1; x2 +m2); ¯®« £ ¿ (x1; x2) = (0; p) ¨ (x1; x2) = (p; 0), £¤¥ p = 1; 2; 3; : : : � ±«¥¤³¾¹¥¬ ¸ £¥ ®¯°¥¤¥«¿¥¬ §­ ·¥­¨¿ f ¢ ²®·ª¥ (m1+1;m2+1),   § ²¥¬ ¢ ²®·ª µ (m1+1;m2+1+p)¨ (m1 + 1 + p;m2 + 1) ¤«¿ p = 1; 2; 3; : : :�·¥¢¨¤­®, ·²® ² ª¨¬ ®¡° §®¬ ®¯°¥¤¥«¥­­ ¿ ´³­ª¶¨¿ f ¿¢«¿¥²±¿ °¥¸¥­¨¥¬ § ¤ ·¨ (1), (3) ¨°¥¸¥­¨¥ ½²® ¥¤¨­±²¢¥­­®¥.�¥®°¥¬  2. �-¯°¥®¡° §®¢ ­¨¥ «¾¡®£® °¥¸¥­¨¿ § ¤ ·¨ (1), (3) ¨¬¥¥² ¢¨¤F (�1; �2) = K(�1; �2)P (�1; �2) ; £¤¥ K(�1; �2) = Xx2M "X�2A c�S(x+ �)# 1�x+I :�®ª § ²¥«¼±²¢®. �³±²¼ f(x) | °¥¸¥­¨¥ § ¤ ·¨ (1), (3) ¨ F (�) | ¥¥ �-¯°¥®¡° §®¢ ­¨¥. �¬­®¦¨¬µ ° ª²¥°¨±²¨·¥±ª¨© ¬­®£®·«¥­ P (�) ­  F (�).P (�)F (�) =  X�2A c�f(x+ �)!0@Xx2Z2+ f(x)�x+I1A == Xx2Z2+ X�2A c�f(x+ �)! 1�x+I + Xx2M  X�2A c�f(x+ �)! 1�x+I :� ª ª ª f(x) | °¥¸¥­¨¥ (1), ²® ¯¥°¢®¥ ±« £ ¥¬®¥ ° ¢­® ­³«¾. �®±ª®«¼ª³ f(x) ³¤®¢«¥²¢®°¿¥²­ · «¼­»¬ ¤ ­­»¬ (3) ¨ ¤«¿ x 2M ¨¬¥¥¬ x+� 2 S, ²® ¢® ¢²®°®© ±³¬¬¥ ¬» ¨¬¥¥¬ f(x+�) = s(x+�).� ª¨¬ ®¡° §®¬, P (�)F (�) = K(�). �²® § ¢¥°¸ ¥² ¤®ª § ²¥«¼±²¢®.�°¨¬¥­¨¬ ²¥®°¥¬³ 2 ª ³° ¢­¥­¨¿¬, ¢®§­¨ª ¾¹¨¬ ¯°¨ °¥¸¥­¨¨ ­¥ª®²®°»µ ª®¬¡¨­ ²®°­»µ § -¤ ·.� ¤ ·  1. � §­®±²­®¥ ³° ¢­¥­¨¥ ¤«¿ ¡¨­®¬¨ «¼­»µ ª®½´´¨¶¨¥­²®¢ ¨¬¥¥² ¢¨¤f(x1 + 1; x2 + 1)� f(x1; x2 + 1)� f(x1; x2) = 0: (4)�°¥¡³¥²±¿ ­ ©²¨ °¥¸¥­¨¥ f(x1; x2), ³¤®¢«¥²¢®°¿¾¹¥¥ ³±«®¢¨¿¬ f(x1; 0) = '(x1); f(0; x2) =  (x2);£¤¥ ';  | § ¤ ­­»¥ ´³­ª¶¨¨ ¶¥«®·¨±«¥­­®£®  °£³¬¥­² , '(0) =  (0).�-¯°¥®¡° §®¢ ­¨¥ °¥¸¥­¨¿ f(x1; x2) ¨¬¥¥² ¢¨¤F (�1; �2) = K(�)�1�2 � �2 � 1 ;£¤¥ K(�) = Xx1�0 '(x1)�x11 � Xx1�0 '(x1)�x1+11 + Xx1�0  (x2)�x22 � '(0) +  (0)2 :� ¤ ·  2. � §­®±²­®¥ ³° ¢­¥­¨¥ ¤«¿ ·¨±«  ±®·¥² ­¨© ± "³±¯¥µ ¬¨" (±¬. [3, ±.54]) ¨¬¥¥² ¢¨¤f(x1 + 2; x2 + 1)� (fx1 + 1; x2 + 1)� yf(x1 + 1; x2)� (1� y)f(x1; x2) = 0;§¤¥±¼ y | ¯ ° ¬¥²°. { 122 {



�®¬¯«¥ª±­»©  ­ «¨§�°¥¡³¥²±¿ ­ ©²¨ °¥¸¥­¨¥ f(x1; x2), ³¤®¢«¥²¢®°¿¾¹¥¥ ³±«®¢¨¿¬ f(x1; 0) = '(x1); f(0; x2) = 1(x2); f(1; x2) =  2(x2); £¤¥ ';  1;  2 | § ¤ ­­»¥ ´³­ª¶¨¨ ¶¥«®·¨±«¥­­®£®  °£³¬¥­² .�-¯°¥®¡° §®¢ ­¨¥ °¥¸¥­¨¿ f(x1; x2) ¨¬¥¥² ¢¨¤F (�) = K(�)�21�2 � �1�2 � y�1 � (1� y) ;£¤¥ K(�) = ��1 � 1� y�2� Xx2�0  1(x2)�x22 + (�1 � 1) Xx1�0 '(x1)�x11 + Xx2�0  2(x2)�x22 :� ¤ ·  3. �²  § ¤ ·  ´®°¬³«¨°³¥²±¿ ª ª ¯°®¡«¥¬   ¡¨²³°¨¥­²  (±¬. [4, ±.105]) ¨ ¯°¨¢®¤¨² ª­¥®¡µ®¤¨¬®±²¨ ­ ©²¨ °¥¸¥­¨¥ ° §­®±²­®£® ³° ¢­¥­¨¿f(x1 + 1; x2 + 5)� f(x1; x2 + 2)� f(x1; x2 + 1)� f(x1; x2) = 0;³¤®¢«¥²¢®°¿¾¹¥£® ±«¥¤³¾¹¨¬ ³±«®¢¨¿¬:f(0; x2) = f(x1; 0) = f(x1; 1) = f(x1; 2) = 0; ¨f(x1; 3) = f(x1; 4) = � 0; x1 6= 11; x1 = 1�-¯°¥®¡° §®¢ ­¨¥ °¥¸¥­¨¿ f(x1; x2) ¨¬¥¥² ¢¨¤F (�) = K(�)�1�52 � �22 � �2 � 1 ;£¤¥ K(�) = (�2 + 1)=�1:�¯¨±®ª «¨²¥° ²³°»[1] �¥©­ °² ± �.�. � § ¤ ·¥ �®¸¨ ¤«¿ ¬­®£®¬¥°­®£® ° §­®±²­®£® ³° ¢­¥­¨¿ ± ¯®±²®¿­­»¬¨ ª®½´-´¨¶¨¥­² ¬¨/ �.�.�¥©­ °² ± // �§¢¥±²¨¿ ¢³§®¢. � ²¥¬ ²¨ª . { 2002. { é1. { �. 79{80.[2] �¥«¼´®­¤ �.�. �±·¨±«¥­¨¥ ª®­¥·­»µ ° §­®±²¥© / �.�.�¥«¼´®­¤. { �.: �®±. ¨§¤-¢® ´¨§.-¬ ². «¨².,1959.[3] �¨®°¤ ­ �¦. �®¬¡¨­ ²®°­»¥ ²®¦¤¥±²¢ / �¦.�¨®°¤ ­. { �.: � ³ª , 1972.[4] �¨«¥­ª¨­ �.�. �®¬¡¨­ ²®°¨ª / �.�.�¨«¥­ª¨­. { �.: � ³ª , 1969.[5] �¥©­ °² ± �.�. �¢³¬¥°­»¥ ° §­®±²­»¥ ³° ¢­¥­¨¿ ¢ ­¥ª®²®°»µ § ¤ · µ ª®¬¡¨­ ²®°­®£®  ­ -«¨§ / �.�.�¥©­ °² ±, �.�.�¥±«¥­ª® // �­®£®¬¥°­»© ª®¬¯«¥ª±­»©  ­ «¨§: �¡. ²¥§. ¬¥¦¤³­ °.ª®­´. / �° ±­®¿°. £®±. ³­-². { �° ±­®¿°±ª, 2002. { �. 26.TWODIMENSIONAL DIFFERENCE EQUATIONS AND SOME PROBLEM OF THECOMBINATORIAL ANALYSISE.K.Leinartas, Y.O.TeslenkoWe formulate and study the boundary-value problem for the linear twodimensional di�erence equationwith constant coe�cients.
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