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Primes and The Fundamental Theorem of Arithmetic 

  
 

  ���� ���	� 
��
�p  �� ��� ���� ��� ��� ��� ���� ���	�  1  �	�
!"#	
$ %
&
'  
(1  �p  .�	� %
� �*+�,��� -. ����	� ��    �,� �,���1 

/��,�0 � ��+, 1	2� ��(composite number)  . %� 3�n �,  �*+ 1,	2� ��
 4$
5� 
��657�n  890�	� ���.n a b=  :�;1 ,a b n< < .  

  4�	��� �����
$ <��5= >	� 4?@A� <B
/C� D�$ %E� F�/� .  
  )H (J�;+  <B
/C� KL�C�   4�7
7�� 4�L�A� ML N
O�� P�= >	�� :

 �� ��� ���� ��� 3� 4$
5� �RS1   J0,' N
T ��
�� U 8��;� 4/V
6$
4��5W 4�	�� ����� .  

 ����)�( � X5����	� 60984 4�	�� ����� J0' N
T ��
�� .  

 ���  

  +��� K7�0/	� �
YZ 4��[5OA� \
6	� J�;	 K7�0/	� 8
]^ ML 4� >,	� 
_=F�[5O  8-`�	� 4�	��� ������ ��� 4?O/	� a�9
"5b� 
@��
L
���' >	�  ���	�  

 ����  
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 U%*+3 2 260984 2 3 7 11= × × × .              �   
  M@� 4��
c	�  4/�/C� 
�� :  

)d (�� ��� -. 4�	��� �����5�� . ML 4�	��� ������ 4�0?e %� 3� :  

          2, 3, 5, 7, 11, 13, ....  
  �� f�g %� h;i ���� ���	� ��� 
� 4V�
� 4�	��� ����2 .  
  ���	� 4�	�� 9
"5b
� 4�	
5	� 4/�/C� F��[57� �RS .  

)j(   %
� �*+n  ��� K7
' �	 �k0V ��l� m
�	2� m����p  :�;p n≤  .  
   4/�/C� P� 8�
�+ �RS)j(  �
5	� 0��	� ��� :  
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)j(*  %
� �*+1n >  �� �� 
`�� ��� K7
' 3� �	 �k0V i :�o m
���� m����
 3�
OVn  %l�n m
�	�� m���� %0RV %� XY .  

   4/�/C� F�[5O=)j) ( ��)j(*  (� �;p� �RS :�o ���� ���	� a�9
"5b
 ���	� 4?O/$ 9
"5bi� �qL q���=n �� �Vr= i >	� 4�	��� ������ f�g ���n 
���	 m
&
' 
@�� 3� �RV s %l� �n %� t5�5O� 
��l�n ��� ��� .  

  

 ����)�(  ���	� �L103  u���  

 ���  

   %� h;i103 11<  .l$ F0/� 
��l� �q	�  ��,�	� 4?O' 4��$
' 9
"5b103 
���  4�	���  ������2, 3, 5, 7 i
$ v	*�
�57
$ 4�    4,��/A� 4?O/	� a�9
"5b

 ���	� %� �]�	 ���� ���	�103  4?O/	� �"/V i
@�� 3� ��� .%0RV v	q$103 
���m� �	��m
 .                       �  

  Z� �RSV� 4�
�57/�/C
$ m
#, 4)j (�	��� ������ f�g �
YZ, >,	� 4  i
� �Vr=,� ��� �6�,�n  . L ���=�,/V
6	� wq,   x5�c,70=�9� 4�,^
y 4

(The Sieve of Eratosthenes) �
5	� 0��	� ��� 
Lq���= K5V� :  
   4�	��� ������ �
YZ>	�  �� �Vr= i100  �� ������ 4$
5R$ F0/�2  z+
100 . %� 
y2 
��l� ��� ���   �=
��
,#� f�g X6{$ F0/�� �	0; 8
B�� f#�
)4�k�r	� ������ . ( ���	� �0; 8
B�� f#� v	* ��$3 :	
| �� X6{$ F0/�� 

 v	* ��$ ���) ���	� a
��
#�3  . ( ���	� �0; 8
B�� fT0$ v	* ��$ �/5�5 
 ���	� �0; 8
B�� f#� } �=
��
#� X6{��7  �=
��
#� X6{�� . 
�L 1'05�
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 4�	��� ������ a
��
#� f�g X6{$ 
�?' 
���2, 3, 5, 7     �,� 
`,�� >,	�
100 /"5V� 4�	��� ������ 4?B
' 
�V�	 �>	�  �� �Vr= i100 ML� :  

          

2 3 5 7 11

13 17 19 23 29

31 37 41 43 47

53 59 61 57 71

73 79 83 89 97

  

   4�
�A 4�	��� ����0� J0' z+ ���	� ���~ F��[57� �RS
?��  ���	� %
� �*+
� %0R= %� XY ��
R	� f$
A�   4�	��� ���0�	� J0' %� m��
� m
�$
�4�k� .  

  

 ����)�(  ���	� �L676 ��
� f$
� .  

 ���  

  + ���	� ����5$ J0' z����0�  %� �� 4�	���  

            2 2676 2 13= ×  
 ��	��� �V���	� %� 
y�2  �13   %l� 4�k�� J0/$ %�
@�V676 ��
� f$
� . 3�

 %�2 2676 (2 13) 26= × = .              �      
  � �RS m
#V� 1�
#A�� ���� �
5{A� K7
/	� �
YZ ������ ���~ F��[57


`��� �
5{A� .  
  

 ����)�(   ���,��	 
`��� �
5{A� 1�
#A�� ���� �
5{A� K7
/	� �k36 U
48 U60  .  
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 ���  

  �	��� ����0� J0' z+ ������ �� �� ����5$ %� J
� 4  

          

2 2

4

2

36 2 3

48 2 3

60 2 3 5

= ×

= ×

= × ×

  

  %0RV �q��     2gcd(36, 48, 60) 2 3 6= × =  
        4 2(36, 48, 60) 2 3 5 720lcm = × × =       .    � 
      

 ����)�(  
� ����	 4��5[A� 4�	��� K7�0/	�  �0?e13068 u  

���  

  � 4�	��� ����0� J0' z+ ���	� ����5$ %� �  

          2 3 213068 2 3 11= × ×   
       ML 4�	��� �&�0' %l� �q��2  U3  U11  0L 
@�0?e�2 3 11 16+ + =.  �  

  

 ����) ( [British JMC 1999]  
� 4�	��� ������ �0?�>	�  �� �Vr= i25 u  

 ���  

    �,� �Vr= i >	� 4�	��� ������25   M,L2, 3, 5, 7, 11, 13,17,19, 23 
 
@�0?e�  
    2 3 5 7 11 13 17 19 23 100+ + + + + + + + =.        �  
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 ����)!(  ���	�701  ��� ��� . 
� u���	� �qL M�V ��� ��� ���  

���  

  ������ 702 U703U 704  U705  U706  U707  U708 �����  %� 4,�	2� 
702  U704  U706  U708 �� �����4�k  ���	��703  ��� 4?O/	� �"/V19  ���	��
705  ��� 4?O/	� �"/V5  ���	��707  ��� 4?O/	� �"/V7 . ���	�709  ��� ���
 %�709 27<  ���	��709     4,�	��� ���,��� �,� 3� ��� 4?O/	� �"/V i

2, 3, 5,11,13,17,19, 23 . U%*+709 	� M�V ��� ��� ��� 0L ���703 .      �  
  

 ����)"(  X=�
A� F��[57� �RS2  U5  U7 57 �V0R5	4  �� %0R5V 4��5W �����
 X=�
� ��| �� 
@��)X=�
A� 9�
R5$ �?OV i . ( �� 4�	��� ������  ��� K�

 u ������ wqL �$  

 ���  

   ML 45O	� ������275  U257  U527  U572  U725  U752  .   
 �� ��275  �725  ��� 4?O/	� �"/V5  �� ���572  �752 Mk�� .  ��,�	��

527 17 31= ×  . 1,	2� ��� 0@� �q	� .   ��,�	� 
,��257   %� ��� 0,@�
257 17<  ���	��257 � �"/V i     4,�	��� ���,��� �,� 3� �,�� 4?O/	

2, 3, 5, 7,11,13  . 0L ��;0	� ���� ���	� U%*+257  .      �      
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 ��###��)$( [BritishSMC 2001]  �
$�,,,	0k ��,,,; P�,,,V 
( ' )Goldbach s Conjecture ���� �� �=
"|+ K5V s 3q	��U  3� 4$
5� �RS ��� ���

 �� ��� Mk�� ���2 �0?]?� 	�� �V����� .    m
���,� x�,	 �q,L �R	�
4V�
�	� �����	 .�0?]?� �5$
5� �RS i 4�	
5	� 4V�
�	� ������ �� 3�  �V��,� 

��	��: 13  U33  U43  U53  U73  u  

 ���  

          

13 2 11

33 2 31

43 2 41

73 2 71

= +

= +

= +

= +

  

 4$
5� �RS i �R	�53    %0,RV %� X,Y 
(�;� %� ��	�� �V��� �0?]?�
k�r	� ���� ���	� ��;0	� M2 ) %�53  3�
,� . (    %0,RV %� X,Y �q,��

53 2 51= + . �R	�51 m
�	�� x�	 .                �  

  

 ����)�%( [Aust.MC 1989]  %
� �*+m  � n   �"k0,� ����� �V���
 ����	 4?�' 
`�� �]�m  %0RV :�o22940m n=  .  

 ���  

   %� 
y2 22940 2 3 5 7= × × ×  ���� ��� 
`�� %l�m ��Y2940m 
 0L m��
� m
�$
�3 5 15× =  .            �             

  

 ����)��( 4?�' �k ���	� P  ������ f�g %0R= :�oP  U2P +  U4P + 
4�	�� .  
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 ���  

   ��,,�	� 4?,,O/$P  �,,��3  %� �,,�3P k=  ��3 1P k= +  ��
3 2P k= + ) u�*
A . ( %
� �*+3P k=  �P  %l� ���3P = .  
 %
� �*+3 1P k= +  %l�2 3 1 2 3( 1)P k k+ = + + = +   %� ���5,O� �qL�

2P + ��� .  
 %
� �*+3 2P k= +  %l�4 3 2 4 3( 2)P k k+ = + + = +  ���5O� m
#V� �qL�

 %�4P + ��� . 4?�' U%*+P  ML 8��;0	�3 .        �      
  

 �&�'(��� �	)�*�� ������[Even And Odd Numbers]   

  4?O/	� 4���9�0b 
���[57� �*+U  4?O/	 ����	� ���	�n    ���	� ���2 
   0,L 4?,O/	� M'
$ %0R��0  ��1 . %� 3�2n k=  ��2 1n k= +   :,�;

k ∈� .  
  4����	� ������ �?O=>	�  890�	� ���2k   ���,���� 4�k�� m������

 890�	� ��� >	� 4����	�2 1k + 4V�
� m������.    ���,��� %� J
,� v	* ��
KO/= 4����	� �� 4�0?e 
(��;+ �5�0?e z+ 4�0?e J
b��� 4�k�r	� ����
4V�
�	� ������ .  

    �,�� i+ !�O$ F0@�� 0L 4V�
�	� ������� 4�k�r	� ������ F0@�� %� f�
  �,k� ��� a
/$
OA� �B
O�� m
�0?� ������ 4V
�� �B
O�   m
?@� m�9�� X��V

�������� wqL PB
�b D�$ 4�
�� K@A� �� %0RV �q�� U�0� .  
  
��0� �� </�5	� �@O	� �� >	�� 
�L PB
��� wqL D�$ �
O� .  

o b e i k a n d l . c o m
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  )H (�V�
� �V��� �0?eMk�� ��� 0L  .  
  )d(��k�� �V��� �0?eMk�� ��� 0L  .  
  )j(3�
� ��� 0L 3�
� ��� f� Mk�� ��� �0?e .  
  )�(
� �V��� N
T ��
;3�
� ��� 0L �V� .  
  )� (  �,�� 
(�;� %
� �*+ !/�� �*+ m
�k�� �V��� N
T ��
; %0RV

m
�k�� �'�� .  

  

 ����)��(  ��
� �*+1, 2, 3, ... ,n  %� �"|p� 4���� �������  

      ( 1)
1 2 3 ...

2

n n
n

+
+ + + + =  

 ���  

  %� �
��	     1 2 3 ... ( 1)S n n= + + + + − +      )H(  
  
5R$ 4$S  890�	�  ���  
        ( 1) ... 2 1S n n= + − + + +      )d(  
   fg�)H ( �)d ( %� ��  

  
2 (1 ) (2 1) (3 2) ... ( 1 2) ( 1)

2 ( 1) ( 1) ( 1) ... ( 1) ( 1)

2 ( 1)

S n n n n n

S n n n n n

S n n

= + + + − + + − + + − + + +

= + + + + + + + + + +

= +

  

   U%*+( 1)

2

n n
S

+
=  .                  �  

  

 ����)��( ��� �0?e �kn 	� 4����	� ������ ��4�k�r .  
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���  

   h;i �
Y+ 0L N0�6A� %�2 4 6 ... 2n+ + + +  
   U %E�             2 4 6 ... 2 2(1 2 3 ... )n n+ + + + = + + + +  

          
( 1)

2
2

( 1)

n n

n n

+ 
=   

= +

            �  

  

 ����)��(  %� �"|�21 3 5 ... (2 1)n n+ + + + − = :�;1n ≥ ���� ��� .  

 ���  

  i %� mi�� h;  

        
1 2 3 4 ... (2 1) 2

[1 3 ... (2 1)] [2 4 6 ... 2 ]

[1 3 ... (2 1)] 2[1 2 3 ... ]

n n

n n

n n

+ + + + + − +

= + + + − + + + + +

= + + + − + + + + +

  

   U%*+  

    2 (2 1) ( 1)
[1 3 ... (2 1)] 2

2 2

n n n n
n

+ +
= + + + − +  

   %� J
� v	* ��  
    2 2 21 3 ... (2 1) 2n n n n n n+ + + − = + − − =.        �  

  

 ����)��(  3�
OV 4�	
55� 4V�
� ����� 4O� �0?e %
� �*+105  
?� wqL ���
�� u ����  
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 ���  

  
,,,�� M,,,L 4,,,�	
55A� 4,,,V�
�	� 4,,,O?�� ���,,,��� %� �
2 1, 2 3, 2 5, 2 7, 2 9k k k k k+ + + + + . %E�  

  (2 1) (2 3) (2 5) (2 7) (2 9) 105k k k k k+ + + + + + + + + =  

        
10 25 105

10 80

8

k

k

k

+ =

=

=

  

   0L ������ ��� U%*+2 9 16 9 25k + = + =  .      �      
  

 ����)� (  ���� ��� �R	1n ≥ � �"|� %2
n  �V�
� �V��� fg ��
; 0L

��	
55� .  

 ���  

 %� h;i                

  1 1 1 1 12 2 2 2 2 (2 1) (2 1)n n n n n n− − − − −= × = + = − + +  
   �� ���1

2 1
n− −  �1

2 1
n− + 3�
� ��� 0L .            �  

  

 ����)�!(  �� ���� ���	� %
� �*+ �$�V�
� �V��� 3�
OV ��	
55�   4,|�|
 
?� 
`��� ���	� �
c�� u�V���	� �0?e  

 ���  

   
( �V���	� %� �
��2 1k +  �2 3k +  . U qB���  

            2 3 3(2 1)

2 3 6 3

k k

k k

+ = +

+ = +
  

o b e i k a n d l . c o m



lb�¨a@À@óï�b�ÿa@óåè�¾a@@@ @

  

 
٩٠ 

                4 0

0

k

k

=

=
  

   
( %����	� %0RV�1  �3  .  3�
OV 
?@�0?e4  .          �  
  

 �+),�� -
�,.��[Positive Divisors]   

 ����	 4"k0A� K7�0/	� f�g �
YZ12 4�	��� ����0� z+ ���	� ����5$ F0/� 
�]��            212 2 3= ×  

   ���	� K7�0' U%E�12 890�	� ��� %0R= %� XY  
 2 3a b×  :�;0,1, 2a =   U0, 1b = .  

  J
� v	* ���  ML K7�0/	� wqL %�  
  0 02 3 1× =  U0 12 3 3× =   U1 02 3 2× =  U1 12 3 6× =  U2 02 3 4× = U  
  2 12 3 12× = . 3�
OV K7�0/	� wqL ���6  .  
   ����	 4"k0A� K7�0/	� ��� �
Y+ 
��9� �*+ 4�
� 890�$�  

          1 2

1 2 ...
tkk k

tn p p p=  
   :�;ip   � 4��5W 4�	�� �����ik   �q,L %� �]�� 4"k0� 4���� �����
0L ���	�  

 1 2( 1) ( 1) ... ( 1)tk k k+ + +   
  

 ����)�"(  ����	 4"k0A� K7�0/	� ��� �k420 .  

 ���  

   %� �� 4�	��� ����0� J0' z+ ���	� ����5$  

o b e i k a n d l . c o m
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          2 1 1 1420 2 3 5 7= × × ×  
   ML 4"k0A� �&�0' ��� %l� �q	�  
        (2 1) (1 1) (1 1) (1 1) 24+ + + + =  .        �  

  

 ����)�$(  
� 3�
OV 4"k0A� �&�0' ��� Xk0� ���� ��� 
`��8  u  

 ���  

   %� 
y8 1 8 2 4 2 2 2= × = × = × ×  ��� 3q	� Xk0A� ����	�  ���	� %l�
 �&�0'8  XY90�	� J�;+ ��� %0RV %� :  
          7p  ��3p q  ��pqr   
   :�;p  Uq  Ur 4��5W 4�	�� �����. 0L ������ wqL 
`��32 3 24× = .�  
  

 ����)�%(  
�	 4V�
�	� 4"k0A� K7�0/	� ��� ����420 .  

 ���  

   �V��	� ����5$420  %� ��2 1 1 1420 2 3 5 7= × × ×.  
 i 3�
� K7
' 3� %� 4�;�y� %� �RS ���	� 305�2 � ����~    ��,� %� J


�  0L 4V�
�	� K7�0/	(1 1)(1 1)(1 1) 8+ + + =  .        �      
  

 ����)��(  ����	 4"k0A� 4�k�r	� K7�0/	� ��� �k420 .   

 ���  

    K,7�0/	� ���� 4"k0A� K7�0/	� ��� �
Y+ 0L �
cA� �qL �C 4/V
� �#��
 4�k�r	� K7�0/	� ��� ��� ����	 
?@;
�� 4V�
�	� . �
cA�   
��k�)H� ( %�

o b e i k a n d l . c o m
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 0L K7�0/	� ���24  �
cA�   
��k��)d� (   0,L 4,V�
�	� K7�0/	� ��� %�8  .
 0L 4�k�r	� K7�0/	� ��� U%*+24 8 16− =  .          �  

    

 -
�,.�� /,01[Sum of Divisors]   

   K7�0' �0?e �
Y+ �R?A� �� ���	�12   } K,7�0/	� wqL 4$
5R$ 4"k0A�
�
5	� 0��	� ��� 
@�g :  

        1 2 3 4 6 12 28+ + + + + =  
  Z �#��� 4/V
6	���+ ���	� ���~ F��[57� 0L v	* �
  �,���0� J0' z

��4�	� .  

                  212 2 3= ×   
   K7�0' �0?e UqB���12  ML 4"k0A�  

        
0 1 2 0 1(2 2 2 )(3 3 ) (1 2 4)(1 3)

7 4 28

+ + + = + + +

= × =
  

   %
� �*+ 4�
� 890�$�  

    1 2

1 2 ...
tkk k

tn p p p=  
   ���~ 0Ln �&�0' �0?e %l� 4��5[A� 4�	��� ����0� J0' z+ 0L  

1 22 2 2

1 1 1 2 2 2(1 ... ) (1 ... ) ... (1 ... )tkk k

t t tp p p p p p p p p+ + + + + + + + + + + +.  
  

 ����)�� (  

  ?e �k0 ���	� K7�0' �252  4"k0A� .  
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 ���  

 %� �� ���	� ����5$2 2252 2 3 7= × ×.   K,7�0' �0?e %l� �q��252 
0L 4"k0A�  

 2 2(1 2 2 ) (1 3 3 )(1 7) 7 13 8 728+ + + + + = × × =    �  
 ����)��( ���	� K7�0' �0?e� ��� �k 6! .  

 ���  

          
4 2

6! 6 5 4 3 2 1

2 3 5

= × × × × ×

= × ×
  

   0L K7�0/	� ��� U%*+(4 1)(2 1)(1 1) 5 3 2 30+ + + = × × =  
   0L 
@�0?e�  
  2 3 4 2(1 2 2 2 2 )(1 3 3 )(1 5) 31 13 6 2418+ + + + + + + = × × =    .�  
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��,23 �4���  

  
)H ( 
� ����	 4�k�r	� 4"k0A� K7�0/	� ���880  u  

  )� (4  )N (8    )� (12  )� (16 

)d ([MAӨ  2007]  �0?]?�	 ��� K7
' 
`�� 0L 
�2007 10003 35+ u  
  )� (2  )N (3    )� (5      )� (7 

)j ( %
� �*+n  ����	 m
��
#�5   3�
,OV 4"k0A� �&�0' ����11   
,?�  ��,�
 ����	 4"k0A� K7�0/	�4n  u  

  )� (11   )N (22  )� (33  )� (44   
)� ( 
� ����	 ��� K7
' ���25! 27!+  u  

  )� (17   )N (19  )� (31  )� (37 

)� ([MAC10A 2005]  
�4"k0A� 4����	� ������ ���n   ��� >	�6n  �"/V
 ���	� ��� 4?O/	�1 2 ... n+ + +  u  

  )� (2  )N (3  )� (4    )� (5 

)� ( 
� ���� ��� ���n ���	� �"/V :�o 12!  ���	� ��� 4?O/	�3
n u  

  )�(32 3×  )N(3 22 3×    )�(42 3×    )� (4 22 3×  
)� ( 
���� 
`��  Xk0� ����n  ���	� �"/V :�o!n ���	� ��� 4?O/	�85 u  

  )�( 31  )N (35  )� (37  )� (40 
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)�( [MAC10A  2005] 
�  ���	� KO/= >	� 4"k0A� a
"�RA� ���3! 5! 7!× ×  u  
  )�( 3  )N (4  )� (5   )� (6 

)� ([MAӨ 2005]  %
� �*+2 2 2a b c+ =  :�;a  Ub  Uc  ���,��   4���,�
 ����	 4"k0A� K7�0/	� ��� %0RV %� �RS i 4�	
5	� ������ �� 3p� 4"k0�

( ) ( )c b c b+ −  u  
  )� (17   )N (21  )� (29   )� (36 

)H� ( 
� 4"k0A� 4����	� ������ ���n  �� �'��50    
,@&�0' ��,� >	��
 3�
OV 4"k0A�4  u  

  )� (7  )N (9  )� (13  )� (15 

)HH ( 
� 4"k0A� 4����	� ������ ���n  �� 
`���80  4"k0A� 
@&�0' ����
 3�
OV9  u  

  )� (1  )N (2  )� (3   )� (9 

)Hd ( �V���	� %+ �0/�p    �2p + � �*+ ��	�� ���0=   m���,� 
?@,�� �� %

m
�	�� . 
� �$ 4�	��� KB�05	� f�g N
T ��
;19  � 40 u  
  )� (437 )N (621  )� (713  )� (899 

)Hj (�� ��� 
� 4"k0A� 4����	� ����n    ���	� ��� >	�27  ��� 4?O/	� �"/V
2 1n +  u  

  )� (3  )N (4  )� (5   )� (6 

)H� ([AMC10B 2002] �g,�� f 4"k0A� 4����	� ����A UB UA B−  U
A B+  4�	�� ����� ML .�� wqL �0?e 0L 4�$9�� ���� :  

  )� ( Mk�� ���      )N ( ��� 4?O/	� �"/V ���3  
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  )� ( ��� 4?O/	� �"/V ���7 )� ( ��� ���  
)H� ([Aust.MC 1997]  ���	� 4?O' M'�0$ %� h;i119  ������ ���2  U3  U

4  U5  U6   ��05	� ��� ML1  U2  U3  U4  U5  . 
��� ��� 4�0RA� ����
 u 4��
�� wq� f5?5=� X=�
� ��| ��  

  )� (1  )N (3  )� (7   )� (14 

)H� ([AMC10B 2002] 4"k0A� 4����	� ������ ��� K�n  ���	� ��� >	�
2 3 2n n− + �	��m
 u  

  )� (1  )N (2  )� (3   )� (30 

)H� ([AMC10A 2003]  %� �
��	n   �,�
�� X5RV ���� ��� ��� 0L
  4,��5W 4�	�� ����� ��| N
Td  Ue    U10d e+   :,�;e  �d 

 %
5V
{� %
5"=
� . 
� X=�
� �0?en u  
  )�( 15  )N (17  )� (18  )� (21 

)H� ( 
�4"k0A� 4����	� K�/	� ���n �� ��� >	�4   %0,RV :�o49 2n−+ 
m��
� m
�$
�  u  

  )� (1  )N (2  )� (3   )� (4 

)H� ( 
��� ��� 4�	��� ����p  ���	� ��� >	�17 1p + m��
� m
�$
�  u  
  )� (0  )N (1  )� (2   )� (3 

)d� ( 
�� ���	� ���p �� �$ ��  K,7�0/	� ��� ��� >	� 4�	
5	� 4�	��� ����
 ����	 4"k0A�2 11p +  3�
OV6u  

  )� (2  )N (3  )� (5   )� (7 
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)dH ([AMC10A 2000]  %
��5W %
�	�� %���� 
�
5b�p  �q  �$4  �18  . 
�
 9��/?�	 4�R?A� 4?�/	�( )pq p q− + 4�	
5	� K�/	� �� u  

  )� (21   )N (60  )� (119  )� (231 

)dd ( ����	 4"k0A� K7�0/	� ��� %
� �*+n  0L9  
?�   K�,/	� f,�g �0?e
 ����	 4"k0A� K7�0/	� ���	 4�R?A�2

n u  
  )� (17   )N (25  )� (42  )� (48 

)dj ([MAӨ  2009]  ���	�32639  3�
OV 
(�;� ��	�� �V��� N
T ��
;

bE� 1�T m
"V
/=   . 
� u
?@�0?e  

  )� (356 )N (378  )� (381  )� (384 

)d� ([Aust.MC 2000]  4?O' M'
$ %
� �*+2000  ���	� ���N   3�
,OV5 

?�  ����	 4�R?A� 4��5[A� K�/	� ���Nu  
  )� (6  )N (8  )� (13  )� (16 

)d� ([MAӨ 2011]  %
� �*+na  ����	 4"k0A� K7�0/	� ��� 0Ln   4,?�' 
?�

1 2 10...a a a+ + +  u  
  )� (23   )N (25  )� (27  )� (29 

)d� ( %
� �*+m  �n    �"k0,� ����,� �V��,�   %
,//�40mn =  �
2 3 31m n+ =  
?� �0?�� 4?�'m n+  u  

  )� (5  )N (8  )� (12  )� (13 

)d� ( 
� ���� ��� ���k � �"/V :�o ���	12! ��� 4?O/	�3k u  
  )� (2  )N (3  )� (4   )� (5 
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)d� ([Aust.MC 1994]  ����	 4"k0A� K7�0/	� ���N  3�
,OV6 .  �,�
;
 K7�0/	� wqL �� 4O� N
T 3�
OV648  .  0,L 4�	
5	� ������ �� 3�

 ����	 ��
O	� K7
/	�N u  
  )� (4  )N( 9  )� (12  )� (16 

)d� ([British SMC 2002]  %
� �*+2002 x y z w= × × ×  �� �� :�;x 
 Uy  Uz  Uw  
?� ��� ��� 4?�'2 2 2 2x y z w+ + + u  
  )� (66   )N (203  )� (285  )� (343 

)j� ([British SMC  1999] 4�	
5	� ������ �$ �� !/� �;�� ��� ��� �k0V .
 u0L 
�  

  )� (2 21000 111+      )N (2 25555 6666+   
  )� (2 22000 999−    )� (2 21001 1002+  

)jH ([Aust.MC 1975]  4"=
A� ������ ���( , )p q   :,�;p �q   %���,�
 %
//� %
��5W %
�	��2| ( )p q q−  �2| ( )q p p+  0L  

  )� (1  )N (2  )� (3   )� (4 

)jd ([Aust.MC 1984]  
�   �,�
; %0,RV :�o Xk0� ���� ��� 
`��
 ���	
$ �$
T504  u m��
� m
�$
�  

  )� (2  )N (6  )� (7   )� (14 

)jj ([Aust.MC 1981]  ���	� 4$
5� �RS 4/V
� KR$24   �V��,� �0?]?�
��	��  u  

  )� (1  )N (2  )� (3   )� (4 

o b e i k a n d l . c o m



@@†a‡Èÿa@óî‹ÅäIßìÿaö!§aH@@ @

  
٩٩ 

)j� ([British IMC  2006]  
�� �$ �� 1	2A� ���	�4�	
5	� �����  u  
  )� (2

2 1−  )N (3
2 1−    )� (5

2 1−    )� (6
2 1−  

)j� ([British IMC 1999]    N
,#	� �,�
; %0RV 4�	
5	� a�9
��� �� 3�
1 1 1 1

(1 )(1 ) (1 ) ... (1 )
2 3 4 n

+ + + + m
���� m����  u  

  )� (n    3�
�        )N (n  Mk��    
)� (n  ��� 4?O/	� �"/V3     )� (m
?B�� .  

 )j�  ([British JMC   1998]  ����	 4��5[A� 4�	��� K7�0/	� �0?e1998  0L  
  )� (42   )N (43  )� (116  )� (1001   

)j� ([AHSME 1998]  ���	� 
�"5� 
��� �
��	1998   �V��,� N
T ��
��
 �"k0� �����:�o � %0RV�RS 
� 
`�� 
?@��$ \
�	 . 
� u\
�	�  

  )� (8  )N (15  )� (17  )� (47 

)j� ([AHSME 1990]  
�   �,� 
`,�� >	� 4"k0A� 4����	� ������ ���50 
0A� K7�0/	� �� 3�
� ��� 
@�� �R	�4"k  u  

  )� (3  )N (5  )� (7   )� (9 

)j� ([British IMC 2000]  ���	� 4V��$   9
���� ��� 
�4 5 63 4 5× × u  
  )� (4  )N (5  )� (6   )� (8 
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�4���� �,25  

  
)H ( 
� ����	 4�k�r	� 4"k0A� K7�0/	� ���880  u  

  )� (4  )N (8    )� (12  )� (16 

���  

Z� 4$
k ML)� : ( ���	� ����5$880  %� �� 4�	��� ����0� J0' z+  
4880 2 5 11= × ×  

   0L 4"k0A� K7�0/	� ��� U%E�  

         (4 1)(1 1)(1 1) 5 2 2 20+ + + = × × =   
05~ i 4V�
�	� K7�0/	� %� h;i3 ���  ���	� J0'2 . �q	� 0L 
L����  

(1 1) (1 1) 2 2 4+ + = × =  .  
   ����	 4�k�r	� K7�0/	� ��� U %*+880  0L20 4 16− = .  

  
)d ([MAӨ  2007] 
�  �0?]?�	 ��� K7
' 
`��2007 10003 35+ u  

  )� (2  )N (3    )� (5      )� (7 

���  

 Z� ML 4$
k)� : (%� h;i20073    ���,�� N
,T ��
; ��� m
V�
� m����
4V�
� . ���	� Um
#V�100035 3�
� ��� . �0?�
� �q	�2007 10003 35+   0,L

Mk�� ���.  ���� ���	
� } ���2 4�	��� ������ 
`�� 0L� ���	� KO/V .  
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)j ( %
� �*+n  ����	 m
��
#�5   3�
,OV 4"k0A� �&�0' ����11   
,?�  ��,�
 ����	 4"k0A� K7�0/	�4n  u  

  )� (11   )N (22  )� (33  )� (44   

���  

 Z� ML 4$
k)� : ( ���	� %� 
yn 1�
#� ����	 5 � 4"k0A� �&�0' ���
3�
OV11 � %l105n = . %qB���2 104 2 5n = × . K7�0' ���� �q��4n 
 0L(2 1)(10 1) 3 11 33+ + = × = .  

  
)� ( 
� ����	 ��� K7
' ���25! 27!+  u  

  )� (17   )N (19  )� (31  )� (37  

���  

Z� ML 4$
k)� : ( %� h;i25! 27! 25! (1 26 27)+ = + ×  

           25! 703

25! 19 37

= ×

= × ×
  

   0L 4�	��� K7�0/	� ��� %� �� v	* ���37 .  
  
)� ([MAC10A 2005]  
�4"k0A� 4����	� ������ ���n   ��� >	�6n  �"/V

	� ��� 4?O/	� ���1 2 ... n+ + +  u  
  )� (2  )N (3  )� (4    )� (5 

���  

 Z� ML 4$
k)� : ( %� mi�� h;i  
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          ( 1)
1 2 3 ...

2

n n
n

+
+ + + + =  

   %l� �q	�6 12

( 1) 1

2

n

n n n
=

+ +
 ���� ��� . %l� �q��12  ��� 4?O/	� �"/V

1n + .A� K�/	� U%*+����	 4�R? 1n +  ML1, 2, 3, 4, 6, 12.  K�/	� %0R=�
����	 4�R?A�n  ML0,1, 2, 3, 5, 11 . �R	�0 Xk0� -. . U%*+  ��,�
 3�
OV K�/	�5  .  

  
)� ( 
� ���� ��� ���n  �"/V :�o���	� 12!  ���	� ��� 4?O/	�3

n u  
  )�(32 3×  )N(3 22 3×    )�(42 3×    )� (4 22 3×  

���  

 Z� ML 4$
k)� : ( %� h;i  

    12! 12 11 10 9 8 7 6 5 4 3 2= × × × × × × × × × ×  

              10 5 22 3 5 7 11= × × × ×  
   U%E�3 3 9 3(2 3) 2 3× = × V  ��,�	� KO/12! .    %� J
,� v,	* �,��

32 3n = × �0{�A� ���	� 0L.  
  
)� ( 
� Xk0� ���� ��� 
`��n V :�o ���	� �"/!n ���	� ��� 4?O/	�85 u  

  )� (31  )N (35  )� (37  )� (40 
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���  

 Z� ML 4$
k)N : (  a
��
,#� 4$
5� 0L 4	pOA� wqL �C 4/V
� �#��
 ���	�5 Z ���	� �
5�57n .ML a
��
#A� wqL  

          5, 10, 15, 20, 25, 30, 35  
   ����	 8�;�� 80/$ KL
OV ������ wqL �� ��5  ��� 
�25   KL
,OV 0@�

�=0/$ . %� �� �q	�35! ��� 4?O/	� �"/V85  %��35n =   
`,�� 0L
�� wqL���� .  

  
)� ([MAC10A  2005] 
�  ���	� KO/= >	� 4"k0A� a
"�RA� ���3! 5! 7!× ×  u  

  )� (3  )N (4  )� (5   )� (6 

���  

Z� ML 4$
k)� : ( ���	� ���~ %� h;i  

        8 4 2 13! 5! 7! 2 3 5 7× × = × × ×  
   a
"�RA�>	�  ���	� KO/=3! 5! 7!× × 0�	� ��� %0R= %� XY  89  

2 3 5 7a b c d× × ×  
  �� �� :�; a  Ub  Uc  Ud 1�
#�   ��,��	3   :,�;�8a ≤  U
4b ≤  U2c ≤  U1d ≤  .   %� J
,,� v,,	* �,,�{0, 3, 6}a∈   U

{0, 3}b ∈  U{0}c ∈  U{0}d ∈.   ��,��	 K7�0/	� a
"�RA� ���� �q��
3! 5! 7!× ×  0L  

3 2 1 1 6× × × =  .  
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)� ([MAӨ 2005]  %
� �*+2 2 2a b c+ =  :�;a  Ub  Uc    4���,� ���,��
 ����	 4"k0A� K7�0/	� ��� %0RV %� �RS i 4�	
5	� ������ �� 3p� 4"k0�

( ) ( )c b c b+ −  u  
  )� (17   )N (21  )� (29   )� (36 

���  

 Z� ML 4$
k)� : ( %� h;i  

          2 2 2( )( )c b c b c b a+ − = − =  
  ��
� f$
� .m
V�
� %0RV %� XY �&�0' ���� �q	� . ��;0	� Mk�r	� ���	�

 0L ������ �$36  ML 4$
kZ� %0R=�)� .(  
  
)H� ( 
� 4"k0A� 4����	� ������ ���n  �� �'��50    
,@&�0' ��,� >	��

 3�
OV 4"k0A�4  u  
  )� (7  )N (9  )� (13  )� (15 

���  

Z� ML 4$
k)� : ( ����	 ���~ %� �
��	n  0L1 2

1 2 ...
t

tn p p p
αα α=  :�;

ip 4��5W 4�	�� ����� . %� 
y�4 1 4 2 2= × = ×  %� J
��3

1n p=  %� ��

1 2n p p= .����	 4��5[A� K�/	�n  �� 
`���50   ML  

      
3 32 8, 3 27, 2 3 6

2 5 10, 2 7 14, 2 11 22

2 13 26, 2 17 34, 2 19 38

= = × =

× = × = × =

× = × = × =
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2 23 46, 3 5 15,

3 7 21, 3 11 33, 3 13 39

5 7 35

× = × =

× = × = × =

× =

  

   3�
OV ������ wqL ���15.  
  

)HH ( 4"k0A� 4����	� ������ ��� 0L 
�n  �� 
`���80   
,@&�0' ����
 3�
OV 4"k0A�9  u  

  )� (1  )N (2  )� (3   )� (9 

���  

Z� ML 4$
k)� : ( %� 
y9 3 3 1 9= × = × ���	
�n   �,&�0' ��� 3q	�9 
XY  890�	� ��� %0RV %�8n p=  ��2 2n p q= :�; p �q  %����
%
�	�� .  

   %� 
y�82 80> ����� �k0= ��  �0�	� �qL �� . 
`��� ��;0	� ���	��
 ��80  890�	� ��� 3q	�2 2p q  0L2 22 3 36n = × =  .  4,$
kZ� U%*+
 ML)� .(  

  

)Hd ( �V���	� %+ �0/�p    �2p + 
�	�� %
��0=  m���,� 
?@�� �� %
� �*+ %
m
�	�� . �$ 4�	��� KB�05	� f�g N
T ��
; 0L 
�19  � 40 u  
  )� (437 )N (621  )� (713  )� (899 

���  

 Z� ML 4$
k)� : ( �$ 4�	��� ������19  �40  ML19  U23  U29 U31  U
37  ��,,�;0	� %
,,��05	�� 
,,( %29  �31 � 0,,L 
?�
,,T �,,�
;

29 31 899× = .  
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)Hj ( 4"k0A� 4����	� ������ ��� 
�n    ���	� ��� >	�27  ��� 4?O/	� �"/V
2 1n +  u  

  )� (3  )N (4  )� (5   )� (6 

���  

Z� ML 4$
k)� : ( %� h;i2 1n + 3�
� ��� .  >,	� 4��5[A� K�/	
� �q	�

 ���27

2 1n +
  4V�
�	� K�/	� ML m
���� m����2 1 {1, 3, 9, 27}n + ∈ .  

   %� 3�{0,1, 4, 13}n∈  . �,,,R	�0n = X,,,k0� -,,,. . U%*+
{1, 4, 13}n∈ .  

  
)H� ([AMC10B 2002] �g,��� f,4"k0A� 4����	� ���A UBUA B−  U

A B+  4�	�� ����� ML . 0L 4�$9�� ������ wqL �0?e :  
  )� ( Mk�� ���      )N ( ��� 4?O/	� �"/V ���3  
  )� ( ��� 4?O/	� �"/V ���7 )� ( ��� ���  

���  

 Z�
k ML 4$)� : (V���	� %� mi�� h;i �A B−  �A B+   
,?�� 
�+
  ���� ��,�	� %�� %
�	�� 
?�� 
y� m
�� %
V�
� �� m
�� %
�k�� M,k�r	� 

 0L ��;0	�2 
�  
�0RV %� XY 
?�l��V� . U%*+A  � 3�
�B  Mk��
) ��A  � Mk��B 3�
� .( %E�2A B A A B+ > > − > .  %� 
,y�

A 3�
� 0@� ��� . U%*+B Mk�� .  
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   %0RV �q��2B = )�� ���	���;0	� Mk�r	� �� . ( U%E�2A −  UA  U
2A + |�|4 4�	
55� 4�	�� ����� . U%*+2 3A − =  U5A = U2 7A + = .

 0L 4�$9�� ������ �0?e �q��2 3 5 7 17+ + + =.  
  ��� ��� �qL� .  

  
)H� ([Aust.MC 1997]  ���	� 4?O' M'�0$ %� h;i119  ������ ���2  U3  U

4  U5  U6   ��05	� ��� ML1  U2  U3  U4  U5  . 
���� ��� 4�0RA� ���
 u 4��
�� wq� f5?5=� X=�
� ��| ��  

  )� (1  )N (3  )� (7   )� (14 

���  

 Z� ML 4$
k)� : ( �VrV ��� 0L 4��
�� wq� f5?5V ��� 3� %� h;i ��
119    ���,��	 
`,��� �
5{A� 1�
#A� a
��
#y2  U3  U4  U5  U6 
�R	� 2(2, 3, 4, 5,) 2 3 5 60lcm = × × =.  

+�� U%*� ML X=�
� ��c	� a�* ���119,179, 239, ... 959   
L��,��
 3�
OV14  .  

  
)H� ([AMC10B 2002] 4"k0A� 4����	� ������ ��� K�n  ���	� ��� >	�

2 3 2n n− + m
�	��  u  
  )� (1  )N (2  )� (3   )� (30 
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���  

    Z� ML 4$
k)� : ( %� 
y  

          2 3 2 ( 2) ( 1)n n n n− + = − −  
   ��� ��� �V���	� �;� %l�2n −  ��1n −   3�
,OV 
bE�� ���1 . �*+

 %
�1 1n − =   %l,�2 0n − =   %� �,��( 2) ( 1) 0 1 0n n− − = × =  
 m
�	�� m���� x�	 �qL� . %
� �*+ 
��2 1n − =  %l�1 2n − =  ��� �� �

�� ���	���  ( 2)( 1) 1 2 2n n− − = × =  .  
   ����	 8��;0	� 4?�/	� U%*+n  ML3 Z� %0R=� ML 4$
k)� .(  

  
)H� ([AMC10A 2003]  %� �
��	n   �,�
�� X5RV ���� ��� ��� 0L

  4,��5W 4�	�� ����� ��| N
Td  Ue    U10d e+   :,�;e  �d 
 %
5V
{� %
5"=
� . 
� X=�
� �0?en u  

  )� (15  )N (17  )� (18  )� (21 

���  

 Z� ML 4$
k)N : ( %� 
ye  ���	� �
;� 4"=
� 0L10d e+ %��e  ���
 %l� ���{3, 7}e ∈.  m
#V�d m
#V� ��� 0L� a�
{�	� 4"=
� .  %l,� �q	�

{2, 3, 5, 7}d ∈ . %� �� v	* ��  

      10 {23, 27, 33, 37, 53, 57, 73, 77}d e+ ∈  
   �R	�10d e+ m
�	�� m���� .+%*U 10 {23, 37, 53, 73}d e+ ∈  
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  ����	 4?�' ��� U%E�n ��V0R= �RS �| F��[57
$  4,��5W 4�	�� ����� �
�� wqL �� 0L ����7 5 73 2555n = × × =.  

   0L X=�
A� �0?e2 5 5 5 17+ + + =  .  
  
)H� ( 
�k0A� 4����	� K�/	� ���4"n �� ��� >	�4   %0,RV :�o49 2n−+ 

 u m��
� m
�$
�  
  )� (1  )N (2  )� (3   )� (4 

���  

 Z� ML 4$
k)� : ( %� �
��	4 29 2n m−+ =  :�;m   ���,� ��,� .
 UqB���4 22 9 ( 3) ( 3)n m m m− = − = − + .  

   �� �� %l� �q��3m −  �3m +  ��,��	 80' %0RV %� XY2   �q,L�
 %0RV 
���� !/� </�5V5m = .  

   %� �� v	* ��4 42 16 2n− = = . %l� ����4 4n − = . %� 3�8n = .  
  
)H� ( 
� 4�	��� ������ ���p  ���	� ��� >	�17 1p +  u m��
� m
�$
�  

  )� (0  )N (1  )� (2   )� (3 

���  

 Z� ML 4$
k)N : ( �
��	 %�217 1p m+ = :�;m  ���,� ��� .
 UqB���217 1 ( 1)( 1)p m m m= − = − + . %� �� v	* ��  

 )1m p+ =  �1 17m − =  ( %� �� )1m p− =  �1 17m + =  .(  
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   %
,,� �*+1m p+ =  �1 17m − =  %� �,,]��19p =  . %
,,� �*+�
1m p− =  �1 17m + =  %� �]��15p =  ��� -,. ��� �qL� . %*+

 ML 8��;0	� 4?�/	�19p = .  
  
)d� ( 
� ���� ���	�p   K,7�0/	� ��� ��� >	� 4�	
5	� 4�	��� ������ �$ ��

 ����	 4"k0A�2 11p +  3�
OV6u  
  )� (2  )N (3  )� (5   )� (7 

���  

  ML 4$
ki�)N : ($�� wqL XV
]5%� �� ����  
 22 11 15 3 5+ = = ×  3�
OV �&�0' ����4 .  

2 23 11 20 2 5+ = = ×  3�
OV �&�0' ����6 .2 2 25 11 36 2 3+ = = × 
 3�
OV �&�0' ����9  .2 27 11 60 2 3 5+ = = × × � 3�
OV �&�0' ���

12  .  ML 4$
kZ� U%*+)N .(  
  
)dH ([AMC10A 2000] ���5W ��	�� �V��� 
�
5b� p  �q  �$4  �18  . 
�

 9��/?�	 4�R?A� 4?�/	�( )pq p q− + u 4�	
5	� K�/	� ��  
  )� (21   )N (60  )� (119  )� (231 

���  

 Z� ML 4$
k)� : ( %� �
��	( )k pq p q= − +  UqB���  

        1 1 ( 1)( 1)k pq p q p q+ = − − + = − −  
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  %� 
y�p  �q �� �� %l� %
V�
�1p −  �1q − Mk�� .   %l,� �q,��
1 ( 1) ( 1)k p q+ = − − Mk�� ��� .   �,� �,R	 4�R?A� K�/	�1p −  �

1q −  ML4, 6,10,12,16  ����	 4�R?A� K�/	� %� J
� �q��1k + ML :  

      24, 40, 48, 60, 64, 72, 96, 120, 160, 192  
  K�/� } ���k ML :  

      23, 39, 47, 59, 63, 71, 95, 119, 159, 191  
   0L N0�6A� ���	��119  .  

'67 �5 : %� 
yp  �q %
V�
�  %l�pq  � 3�
�p q+ Mk�� .  �,�
 %0RV v	*( )pq p q− + m
V�
� m���� . 9
��� %0RV �q��)N (�R¡ -. .  

     �V��,,��	 �5,,?�' �,,���p  �q  
,,(13  �17  . %� 
,,y�
13 17 (13 17) 191× − + =  9
��
�)� (�R¡ -. .  

  �V����	 �5?�' 
`��p  �q  
(5  �7  . %� 
y�5 7 (5 7) 23× − + = 
 9
��
�)� (-. �R¡  . 9
��� 0L �R?A� ��;0	� 9
��� U%*+)� .(  

  
)dd ( ����	 4"k0A� K7�0/	� ��� %
� �*+n  0L9  
?�   K�,/	� f,�g �0?e

 ����	 4"k0A� K7�0/	� ���	 4�R?A�2
n u  

  )� (17     )N (25  )� (42  )� (48 

���  

 Z� ML 4$
k)� :( ���	� %� h;in  890�	� ��� %0RV %� XY8p  ��
2 2p q  :�;p  �q %
�	�� %���� . %*+ U  
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  2 16n p= ��2 4 4n p q= . K7�0' ��� %0RV } ���2
n 0L 17  ��25 .

 0L 
?@�0?e25 17 42+ =  .  
  
)dj ([MAӨ  2009]  ���	�32639  ��	�� �V��� N
T ��
;V 
(�;� 3�
O

 
bE� 1�T m
"V
/=  . 
� u
?@�0?e  
  )� (356 )N (378  )� (381  )� (384 

���  

 Z� ML 4$
k)� : (  %� h,;i32639
16320

2
≈  %��16320 128≈ .

   ��,��	 ��� ��,� N
'�128   0,L127  .    0,L ¢
,c	� ��,�	� U%E�
32639

257
127

=   %0RV�127 257 384+ = .  

  
)d� ([Aust.MC 2000]  4?O' M'
$ %
� �*+2000  ���	� ���N   3�
,OV5 

 
?� ����	 4�R?A� 4��5[A� K�/	� ���Nu  
  )� (6  )N (8  )� (13  )� (16 

���  

Z� ML 4$
k)� : ( 4?O' M'
$ %� 
y2000 ���	� ���N 3�
OV5  %l�
N  KO/V2000 5 1995 3 5 7 19− = = × × ×  %��5N >  .  ��,� %E�

 K7�0'1995  0L16  K7�0/	� �R	�1  U3  U5  %� 4�R¡ -.5N > .
 K�' ��� %0RV �q��N  0L 4��5[A�13 .  
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)d� ([MAӨ 2011]  %
� �*+na  ����	 4"k0A� K7�0/	� ��� 0Ln   4,?�' 
?�

1 2 10...a a a+ + +  u  
  )� (23   )N (25  )� (27  )� (29 

���  

Z� ML 4$
k)� :( �0?��  
  1 2 10... 1 2 2 3 2 4 2 4 3 4 27a a a+ + + = + + + + + + + + + =.  

  
)d� ( %
� �*+m  �n      %
,//� �"k0,� ����,� �V��,�40mn =  �

2 3 31m n+ =  
?� �0?�� 4?�'m n+  u  
  )� (5  )N (8  )� (12  )� (13 

���  

Z� ML 4$
k)� : ( %� 
y40mn =  %l�40
n

m
=  . 4	�
�A�   DV0�5	
$�

 %� �� 4��
c	�  

          2

40
2 3 31

2 31 120 0

(2 15) ( 8) 0

m
m

m m

m m

 
+ = 
 

− + =

− − =

  

   U%*+8m =  ��15

2
m = . %� 
y�m  %l� ���� ���8m = . %0RV�

5n = . �0?��8 5 13m n+ = + = .  
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)d� ( 
� ���� ��� ���k � �"/V :�o ���	12! ��� 4?O/	�3k u  
  )� (2  )N (3  )� (4   )� (5 

���  

 Z� ML 4$
k)� : ( ����5$12!  %� �� 4�	��� ����0� z+  

   12! 12 11 10 9 8 7 6 5 4 3 2= × × × × × × × × × ×  

        10 5 22 3 5 7 11= × × × ×  
   %l� �q	�5k =  .  

'67 �5:  �0R��  12!  �k0V3  ����	 a
��
#�3  KL
OV 
@�� ��
 ���	� z+ 4�
T+ U8�;�� 80/$9 KL
OV 3q	�  ����	 �=0/$3  . ��� U%*+

����	 80'3 ML3 2 5+ = .  
  
)d� ([Aust.MC 1994]  ����	 4"k0A� K7�0/	� ���N  3�
,OV6 .  �,�
;

 3�
OV K7�0/	� wqL �� 4O� N
T648  .  0,L 4�	
5	� ������ �� 3�
 ����	 ��
O	� K7
/	�N u  

  )� (4  )N (9  )� (12  )� (16 

���  

       Z� M,,L 4,,$
k)N : ( %� 
,,y6 1 6 2 3= × = ×  %l,,�5N p= %� �� 
2N pq=  :�;p  �q %
�	�� %���� .  
   %
� �*+5N p=  ML �&�0/�2 3 4 51, , , , ,p p p p p    N
,T �,�
;�

 890�	� ��� %0RV %� XY 
@��4O�kp .  
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  � �R	3 4648 2 3= ×  890�	� ��� x�	kp  . U%*+2N pq=  �&�0'�
 ML2 21, , , , ,p q q pq pq    0,L K,7�0/	� wqL N
T ��
;�3 6p q  .

   0,L 
@,�� 4O� N
T ��
; �R	�3 42 3× . U%*+2p =  �3q = 
 0L ��
O	� K7
/	��23 9=  .  

  
)d� ([British SMC 2002]  %
� �*+2002 x y z w= × × ×  �� �� :�;x 

 Uy  Uz  Uw 
?� ��� ���  4?�'2 2 2 2x y z w+ + + u  
  )� (66   )N (203  )� (285  )� (343 

���  

Z� ML 4$
k)� : ( %� h;i2002 2 7 11 13= × × × . UqB���  
2 2 2 2 2 2 2 22 7 11 13 343x y z w+ + + = + + + =  

  
)j� ([British SMC  1999] V4�	
5	� ������ �$ �� !/� �;�� ��� ��� �k0 .

 u0L 
�  
  )� (2 21000 111+      )N (2 25555 6666+   
  )� (2 22000 999−    )� (2 21001 1002+  
���  

 Z� ML 4$
k)� :( ���	�)N (0L  30858025 44435556 75293581+ =  
  y� %� 
(1 5 9 5) (8 3 2 7) 0+ + + − + + + =  ���	��0  ��� 4?O/	� �"/V

11  ���	� %l�)N ( ��� 4?O/	� �"/V11  . ���	�)� ( ��$
� �$ \
� 0L  
    2 22000 999 (2000 999) (2000 999) (1001) 2999− = − + = ×  
  1	2� 0@� �q	� . ���	� 
��)� ( ML w�
;� 4"=
� %� 1	2� 0@�1 4 5+ = .

�"/V 0@� �q	�  ��� 4?O/	�5  .��� ���	� U%*+z  0L)� . (  
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)jH ([Aust.MC 1975]  4"=
A� ������ ���( , )p q   :,�;p �q   %���,�
 %
//� %
��5W %
�	��2| ( )p q q−  �2| ( )q p p+  0L  

  )� (1  )N (2  )� (3   )� (4 

���  

Z� ML 4$
k)� :(  %� 
,y( 1)p q q −  �p  �q     %l,� m
�",O� %
,�	��
( 1)p q −  %l� �q��1p q≤ −  .�  m
,#V( 1)q p p + .   %l,� �,���
( 1)q p +  %l� } ���1q p≤ + . %� 3�1p q≥ −  . %*+1p q= − .  

 ��	
,55A� �V��;0	� ��	��� �V���	� �R	�  
,( 2  �3  .%*+U 2p =  �
3q =  ��;0	� ��r	� ��� �� �(2, 3).  
  

)jd ([Aust.MC 1984]  
�   �,�
; %0,RV :�o Xk0� ���� ��� 
`��
 ���	
$ �$
T504  u m��
� m
�$
�  

  )� (2  )N (6  )� (7   )� (14 

���  

 Z� ML 4$
k)� : ( %� mi�� h;i3 2504 2 3 7= × ×.  
   ��� 
`��n  ��Y3 22 3 7 n× × ×  0L m��
� m
�$
�2 7 14n = × =  .  

  
)jj ([Aust.MC 1981]  ���	� 4$
5� �RS 4/V
� KR$24   �V��,� �0?]?�

 u ��	��  
  )� (1  )N (2  )� (3   )� (4 
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���  

  ML 4$
ki�)� : ( �� 
`�� >	� 4�	��� ������24 ML :  
  2, 3, 5, 7, 11, 13, 17, 19, 23 . %� �� v	* ���  

          24 5 19 7 17 11 13= + = + = +  
   3�
OV \
6	� ��� U %*+3 .  

  
)j� ([British IMC  2006]  
�  u 4�	
5	� ������ �$ �� 1	2A� ���	�  

  )� (2
2 1−  )N (3

2 1−    )� (5
2 1−    )� (6

2 1−  

���  

)j� (Z� ML 4$
k)� :(%� h;i:  
    22 1 3− = ��� ���  
    32 1 7− = ��� ���   
    52 1 31− = ��� ���  
       62 1 63 7 9− = = × 1	2� ���.  

  
)j� ([British IMC 1999]    N
,#	� �,�
; %0RV 4�	
5	� a�9
��� �� 3�

1 1 1 1
(1 )(1 ) (1 ) ... (1 )

2 3 4 n
+ + + +  u m
���� m����  

  )� (n    3�
�        )N (n  Mk��    
)� (n  ��� 4?O/	� �"/V3     )� (m
?B�� .  
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���  

 Z� ML 4$
k)� : ( 0L N
#	� ��
;  

        3 4 5 6 1 1
...

2 3 4 5 2

n n

n

+ +
× × × × × =  

   %
� �*+ ���� ��� �qL�n m
V�
� .  
  
)j�  ([British JMC   1998] 	 4��5[A� 4�	��� K7�0/	� �0?e ����1998  0L  

  )� (42   )N (43  )� (116  )� (1001   

���  

 Z� ML 4$
k)� : ( ���	� ����5$1998  %� �� 4�	��� ����0� J0' z+  

      2 31998 2 999 2 3 111 2 3 37= × = × × = × ×  
   ML 4�	��� �&�0' %*+2  U3  U37  0L 
@�0?e�2 3 37 42+ + = .  

  
)j� ([AHSME 1998]  �
��	 ���	� 
�"5� 
���1998   �V��,� N
T ��
��

0RV :�o �"k0� ������RS 
� 
`�� 
?@��$ \
�	� % .�qL 
�  u\
�	�  
  )� (8  )N (15  )� (17  )� (47 

���  

Z� ML 4$
k)� : ( ���	� ����5$1998  %� �� 4�	��� ����0� J0' z+  
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  31998 2 3 37= × ×  ���	� K7�0' ���1998   3�
,OV2 4 2 16× × =. 
 \
6	� �� ���$ v	* �
�� �R?�� �V��� N
T ��
�� �5$
5� 
��9� �*+�

 0L16
8

2
= .4�	
5	� N
#	� ���0; 
�V�	 %0RV �q�� :  

  1 1998×  U2 999×  U3 666×  U6 333×  U9 222×  U18 111×  U
37 54×  U27 74× .   

  `�� \
� ��� ��  U %E��"V
' %
&
/	� %
� �*+ �RS 
� 
 
?@#�$ �� 
)
?�� 3�  �� %
"V
'1998 45≈ .(   
`,��� \
,�	� %l� �q��   0,L

54 37 17− = .  
  
)j� ([AHSME 1990]  
�   �,� 
`,�� >	� 4"k0A� 4����	� ������ ���50 

 u 4"k0A� K7�0/	� �� 3�
� ��� 
@�� �R	�  
  )� (3  )N (5  )� (7   )� (9 

���  

Z� ML 4$
k)�: (   %� X,Y 3�
� ��� 4"k0A� 
@&�0' ��� >	� ����i�
4��
� a
�$
� %0R= . �� 
`�� >	� 4��
R	� a
�$
A��50 ML:  

  2
1 1=  U2

2 4=  U23 9=  U24 16=  U25 25=  U26 36=  U
27 49=  
L����7 .  

  
)j� ([British IMC 2000]  ���	� 4V��$   9
���� ��� 
�4 5 63 4 5× × u  

  )� (4  )N (5  )� (6   )� (8 
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���  

 Z� ML 4$
k)� : ( %� h;i  

          4 5 6 4 10 63 4 5 3 2 5× × = × ×  

           

4 4 6 6

4 4 6

6

6

3 2 2 5

3 2 10

81 16 10

1296 10

= × × ×

= × ×

= × ×

= ×

  

  ��� %0RV�  0L ���	� 4V��$   9
����6  .  
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��,23 9: �4���  

  
)H(  
�1	2A� ���	� 4�	
5	� ������ �$ ��  u  

  )�( 3
2 1−  )N (5

2 1−     )� (7
2 1−    )� (11

2 1−  
)d ( ������ %+ �0/�p  U2p +  U4p +    
,@��g �,�
� �*+ 4�	�� a
�|�|

4�	�� m������ . �V���	� �$ 4�	��� a
�|�c	� ��� 0L 
�25  �75  u  
  )� (0  )N (1   )� (2   )� (3 

)j ( 
� �� 
`��� 4"k0A� 4����	� ������ ���100   4,"k0A� 
@&�0' ����
 3�
OV10 u  

  )�(1   )N (2   )� (3   )� (5  
)� ([MAӨ  2002]  
� ����	 4�k�r	� 4"k0A� K7�0/	� ���9!  u  

  )�( 20  )N (100   )� (140  )� (160 

)� ([MAӨ  2002]  �0?�� KO/V ��� ��� 
`�� 0L 
�15 173 5+  u  
  )� (2  )N (3   )� (5   )� (11  

)� ([Aust.MC 1984]  80' ���k  ���	� �"/V :�o50!   �,�� 4?O/	�2
k 

ML :  
  )� (25   )N (42   )� (47  )� (50 

)� ( %� �
��	n Xk0� ���� ���  %��2
1A n n= − +  �2

1B n n= + + 
 .ML 4�	
5	� a�9
"�	� �$ �� 4"B
�	� 89
"�	� :  
  )� (A  �B ���� %
V�
� %         )N (A  �B %
�k�� %���� .  
  )� (A  � 3�
� ���B     Mk�� ���)� (A  � Mk�� ���B 3�
� ���  
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)� ( %
� �*+n 
?� m
"k0� m
���� m����  ���	� KO/V ��� ��� 
`��2
3 1

n

+ u  
  )� (2  )N (3    )� (5   )� (7 

)� ([MAӨ 2003]  ��
� �*+a  Ub  Uc  Ud 
?� 4��5W 4�	�� m������  K7�0/	� ���
 ����	 4"k0A�4 3 2 7 5 3 5 4 3 2( , , )lcm a b c d a b c d a b c d u 

 )� (120 )N (210    )� (576  )� (1080 

)H� ( 
�4�	��� ������ ���p    �� �� ��� >	�24 1p +  �26 1p +  �,� m��
m
�	��  u  
  )� (0  )N (1    )� (2    )� (3 

)HH ([Cayley 2009]  
�  ���,�� ��| �0?]?� �5$
5� �RS ��� ��� 
`��
 u 4��5W 4�	2�  

  )� (11   )N (13   )� (17   )� (19 

)Hd ([Fermat 2011]  
� ���	�    %0,RV %� X,Y 3q	� 4�	
5	� ������ �$ ��
m
�k��  u  

  )� (
OC� !705A� ��k�� �V���	 £ .  
  )N(��	�� �V���	 £
OC� !705A� .  
  )� ( ���
� ��$
A £
OC� !705A� .  
  )� (!705A� 1�
#� 
?@�� �� �V���	 £
OC�  ����	4  .  

)Hj (4?�' 
� gcd (8!, 800) u  
  )�( 140 )N (150    )� (160  )� (180 
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)H� ( 
�t=
� 7�0' �0?e 4?O' ���	� K22 3 5× ×    �,&�0' ��,� ��� 4"k0A�
4"k0A�  u  

  )� (10   )N( 12  )�( 13  )� (14 

)H� ( ����	 4"k0A� K7�0/	� ��� %
� �*+n  3�
OV5   
,?�   K,7�0/	� ��,�
 ����	 4"k0A�3

n  u  
  )� (5    )N (12  )� (13  )� (15 

)H� ( 
� ����	 4"k0A� K7�0/	� ���10000 4��
� a
�$
� ML >	�  u  
  )� (6   )N (9  )� (12  )� (15 

)H� ( 
� �� 
`��� 4"k0A� 4����	� ������ ���150 3�
� ��� 
� >	��  ��
4"k0A� K7�0/	�  u  

  )�( 8    )N (9  )� (10  )� (12 

)H� ([Cayley 1998]  ���	� %
� �*+3 9 42 5 7b+× ×    :�; m
"�R�a  �b  %����

?� %
"k0� %
����  �0?]?�	 4?�' 
`��a+b  u  

  )� (2   )N (5  )� (6   )� (8 

)H� ( 
�  3�
,OV 4"k0A� �&�0' ��� Xk0� ���� ��� 
`�� X=�
� �0?e
14 u  
  )� (8   )N (10  )� (12  )� (14 

)d� (%
� �*+n  %
�� m
���� m����( 1) ( 2)( 3)M n n n n= + + +   m
,�$
�
%l� m��
�M  3�
OV   

  )� (0   )N (2  )� (4   )� (9  
  ]�
^9+ : %� mi�� �"|�1M +  ��
� f$
� .[  
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)dH ([Fermat  2008]  %
� �*+m  %
�� m
V�
� m����n   �,� 3p� m
�k�� m����
m
V�
� %0RV %� XY 4�	
5	� ������  u  

  )� (2 3m n+   )N (3 2n m+  )� (4n m+  )� (mn  
)dd ([AMC10B, 2005]  
� 4"k0A� 4����	� ������  ���n  �� �Vr= i >	�

24  ���	� �"/V :�o!n  ��� 4?O/	�1 2 ... n+ + + u  
  )� (16  )N (18   )� (20  )� (22 

)dj ([AMC10   2004] 3�  u��
� f$
� 0L 4�	
5	� ������ ��  
  )� (98! 99!×  )N (98! 100!×     )� (99! 100!×     )� (99! 101!×  

)d� ([AMC10B 2003] 
,,,,�   ��,,,,��	 K,,,,7
' �,,,,��
( 1)( 3)( 5) ( 7) ( 9)n n n n n+ + + + + 5	� ������ �$ �� �R	 v	*� 4�	


 Mk�� Xk0� ���� ���n u  
  )� (3  )N (5   )� (11  )� (15 

)d� ( 
� 3�
OV 4"k0A� �&�0' ��� Xk0� ���� ��� 
`��6  u  
  )� (10   )N (12   )� (48  )� (64 

)d� ([MAӨ 2007]  %
� �*+n k0� ���� ��� 
`�� 0L ��Y X7056n 

?� m��
� m
"�R�  X=�
� �0?en  u  

  )� (3  )N (9   )� (12  )� (15 

)d� ([AMC10B  2003]  �/V 4�k�� 4�	
55� 4"k0� 4���� ����� 4O� �0?e
  9��,/y 4V�
� 4�	
55� 4"k0� 4���� ����� 4��
¦ ��� �0?e ��4 .  
,�

4�k�r	� ������ 
`��  u  
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  )� (6  )N (8   )� (10  )� (12 

)d� ([AMC10A 2002] ��[57�
� X=�
A� �� �� 1 U 2  U3  U4  U5  U6  U7  U
9 � ����� f$9� �V0R5	 !/� 8�;�� 8
��5"=
� �� %0R� 
@�� �� 4�	� . 
�

4�$9�� 4�	��� ������ �0?e  u  
  )� (150  )N (160   )� (170  )� (190  

)d� ([MAӨ  2009]  %
� �*+n � ��� 0L, �&�0' �0?e Xk0� ���� ��
 3�
OV 4"k0A�38 
?�  X=�
� �0?en u  

  )� (9  )N (10   )� (11  )� (12 

)j� ([MAӨ  2011]  ����	� ���	� %+ �0/�1n >   �0,?e %
� �*+ F
= ���
 3�
OV 4"k0A� �&�0'2n . %
� �*+A  �B  
?� ��
= �V��� 
`�� 
(

 ����	 4"k0A� K7�0/	� ���A B+  u  
  )� (2  )N (3   )� (4   )� (6 

)jH(  ����	� ���	� %+ �0/�1n >    P'
� ��� 4"k0A� �&�0' �0?e %
� �*+
�� 
`��2n  . 
�4�	
5	� ������ �$ �� 4�'
�	� ������ 
`��  u  

  )� (12   )N (14   )� (21  )� (28 

)jd ( �R�	d K7
/	� 0L   �V��,��	 ���� �
5{A�341  �217 . 
,�   ��,�
 ����	 4"k0A� K7�0/	�4d + u  

  )� (2  )N (4   )� (6   )� (8 

)jj ([Aust.MC  1998] 
�  ����	 K7
' ���372  u�V�
OV i�  
  )� (5 52 3×    )N (6 62 3×  )� (8 62 3×    )� (9 52 3×  
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)j� ([Aust. MC 1993] 
�  ����	 4��5[A� 4�	��� K7�0/	�410 1− u  
  )� (1   )N (2  )� (3   )� (4 

)j� ([Aust. MC 1987]  ����	 4"k0A� 4�k�r	� K7�0/	� �0?e32  0L  
  )� (60  )N (62   )� (63  )� (72 

)j� ([Aust, MC 1979]  %
� �*+n 
?� Um
���� ���   �,$ �� 3�
�	� ���	�
 u 4�	
5	� ������  

  )� (3n  )N (2 1n +    )� (  2n    )� (3
n  

)j� ([British SMC  2003]  F
�	�2003 ��� ��� .
� �  4,��
R	� a
�$
A� ��
� KO/= >	� ���	20032003  u  

  )� (0    )N (1  )� (44  )� (1002 

)j� ([British SMC  2001]  
���	� �n    �,�Y 3q,	� 4�	
5	� ������ �$ ��
 4§�
b 4�	
5	� 89
"�	�"%
� �*+n  %l� m
�	�� m����2

2n + ��� ���" u  
  )� (3   )N (5  )� (6   )� (9 

)j� ([British JMC  2005]  305~ >	� ������ �����| ���   >,	�� X=�
�
 �� 
@�V0R= �RSX=�
A� 1  U3  U5  0L6  .
�  �$ �� 4�	��� ������ ���
 u ������ wqL  

  )� (0   )N (1  )� (2   )� (3  

)�� ([British JMC  1998] 
�   X,=�
� ��| �� 4�0RA� 4�	��� ������ ���
 3�
OV 
@"=�
� �0?e %0RV :�o25  u  

  )� (1  )N (4   )� (6   )� (8 
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)�H ( ���	� K7�0' N
T ��
;12  ���	� ��� 
� 4"k0A�12  3�
OV2
12  %�

 ML K7�0/	� wqL1  U2  U3  U4  U 6  %��21 2 3 4 6 144 12× × × × = =  .
 ������ �$ �� ��� K�14  U15  U18  U20 4��
�� wqL </�  u  

  )� (0  )N (1   )�( 2   )� (3 

)�d (
�  4�	
5	� ������ �$ �� ���	���
� f$
� 4"k0A� �&�0' �0?e 3q	�  u  
  )� (23  )N (25      )� (26    )� (29  

)�j ( �;�� ���	 4"k0A� K7�0/	� �0?e��� �$ �� !/���
� f$
� 4�	
5	� ��� .

�  4?�' u ���	� �qL  
  )� (32  )N (33      )� (35    )� (37  

)�� ([British IMC  2001]   ��,�	� %� h;i2001 3 23 29= × × .  �,� 3�
4��5W 4�	�� ����� 4|�| N
T ��
; 0L 4�	
5	� ������  u  

  )� (45 )N (60    )� (91  )� (105  
)�� ( 
�  3�
,OV 4"k0A� �&�0' ��� Xk0� ���� ��� 
`�� X=�
� �0?e

12 u  
  )� (6  )N (9   )� (14  )� (15 
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��,2;� 9: �4���� <�=�)>  

  

?@ -

��A���  
4$
kZ�  
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��A���  
4$
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 -?@

��A���  
4$
kZ�  

 -?@

��A���  
4$
kZ�  

�  �  �  �  �  N  �  �  

�  �     �  !  �  "  �  

$  �  �%  N  ��  �  ��  �  

��  �  ��  �  ��  �  �   N  

�!  �  �"  N  �$  �  �%  �  

��  �  ��  �  ��  �  ��  �  

��  N  �   �  �!  N  �"  �  

�$  N  �%  �  ��  N  ��  N  

��  �  ��  �  ��  N  �   N  

�!  �  �"  N  �$  �  �%  �  

��  �  ��  �  ��  �  ��  �  

��  �              
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