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I.�����  ន
ង ����� ��� 

 �. �����  
 �ន�យមន�យ���	
� គ
�ក	ន�មគ
� �� �ទ� ���� 	�� �	� ���
����ង! �ង"យ� #�$
	គ%ចច	'មច(ន) ព�� �ម�នព��+ ,ពព�� �ម�នព��-ន��	
� 	.) �-ម/,ពព�� -ន��	
� + 	គ
0ង	12 �-ន��	
� 	3យ�ក4� , , ,p q r…+ 
 5!6�
7 � 

:"4 5 3"p + >  ���	
�  (��	
� ព��) 
 : "q គ�:ន��4��ជ�<ន=ទ>?@ -នNIE�:ទ D#�ប:គF$�ក"  ���	
�  (��	
�  ម�នព��) 
 : "r 	��	Gក�	HI � ញ	K�?"  ម�ន#មន���	
�  (ម�ន%ច��	�ច(ន)ព��� ម�នព��) 

	. ����� �
�  
�ន�យមន�យ���	
� �M� គ
�N�,I ប= (�ផ4�) -នព>� �	'ចPន��	
� 	3យ1Q ប= ន�ង ( )∧   

1Q ប=� ( )∨  1Q ប=< �	%យ ( )⇒  �1Q ប=�មមR$ ( )⇔ + 
5!6�
7 � 
"5 4> � 5 4"= ���	
� �M� 
"20�ច�នSនគ�= ន�ង 20�ព6:គ:
-ន 2" ���	
� �M� 
� 	��មT >��ក��-ម/,ពព��-ន��	
� ! �ង"យ 	យ�ង	'UP���  ន�ង0Vង,ពព���RចWង	'Nម� 
 

 

 
     'U��ប�X��ចR�	'ជP�	� ����
����ង #�$���	
� កY:ងច�	�ម��
����ងWង	'Nម ន�ងក�
�=
�-ម/,ពព��-ន��	
� ! �ង	<�+ 

ក. " �ន:គមន7�ប='�ង = 0x  �:ទ D#�Mន	�� �	�'�ង = 0 "x  
ខ. "24#ចក3ច=ន\ង 4" 
គ. " -ថ#̂�_កន\ងMនខ`$=ព :̀�W/ �ងប�ផ:�	a%�:> "  
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II.�� ប!
ក��
ទ� 

 �. �� ប�ន�ង ( )∧  

 �ន�យមន�យ� 	គMនព>���	
� ,p q  ��	
� �M�" p ន�ង "q  0ង	3យ " "p q∧  ���	
�
មSយព�� #�កY:ងក�
> #�$ p  ន�ង q ���	
� ព��'ពមbY + 
  0Vង,ពព��� 
  
 
 
 
 
 
 

          5!6�
7 � : "2013p #ចក3ច=ន\ង3"  ���	
� ព�� 

                   : "3 2"q >  ���	
� ព�� 
    	គ(ន� : "(2013p q∧ #ចក3ច=ន\ង3) ន�ង (3 2)">  ���	
� ព�� 
'U��ប�X��   	គMនព>���	
�  : "4p �c�-ន�ម>N� 2 5 4 0x x ′′− + = : "4q �ច�នSនបdម" +   

ចR�ក�
�=��	
�  p q∧  ន�ង�-ម/,ពព��-ន p q∧ + 
	. �� ប�� ( )∨

 

�ន�យមន�យ�  	យ�ងMនព>���	
�  ,p q ��	
� �M� " p � "q  0ង	3យ " "p q∨  ���	
�
មSយម�នព��#�កY:ងក�
> #�$ p ន�ង q ���	
� ម�នព��'ពមbY + 

0Vង,ពព��� 
 
 
 

  
5!6�
7 1    : "30 15"p >  ���	
� ព�� 

: "30 15"q =  ���	
� ម�នព�� 
          	គ(ន� ( ): " 30 15p q∨ > � ( )30 15 "=  ���	
� ព��+ 
5!6�
7 2.   : "9p �ច�នSនបdម"  ���	
� ម�នព�� 
             : "9q #ចក3ច=ន\ង 4" ���	
� ម�នព�� 
          	គ(ន� : "(9p q∨ �ច�នSនបdម )  � (9#ចក3ច=ន\ង 4)"  ���	
� ម�នព��+ 
  
 

p  q  p q∧  

1 1 1 

1 0  0  

0  1 0  

0  0  0  

 

p  q  p q∨  

1 1 1 

1 0  1 

0  1 1 

0  0  0  

 



� �ទ��� ន�	�
ប�
 �                                                  ក�ច��
������គ�� 	� �ទ� 

គ
�ន����	គ�� 	-
�ប� �ទ��ក�មទ�   (ជ�#ន�ទ� $) ទ�ព'
ទ� 4 

 

'U��ប�X��      	គMនព>���	
� �RចWង	'Nម� 
  : "p 'គប=ច�:	N
�:ទ D#��'U	$gR 'Nម"  
  : "25q �ព6:គ:
-ន3"+ 
  ចR�ក�
�=��	
�  p q∨ ន�ង�-ម/,ពព���ប�=h+ 

�. �� ប�ម�ន ( )� ( )¬
 

 �ន�យមន�យ�  1Q ប=ម�ន �'UM
� �ធ>	$�ប�j ��	
� ! �ង"យ#�$ព>��	
� p មSយព�� 
	យ�ង(ន��	
�  " ម�ន "p ម�នព�� ន�ងផk:យ	K� �ញ+ 
 	គ0ង p � p¬  %ន) " ម�ន "p  
  0Vង,ពព��� 
 
 
             5!6�
7 1.  
  : "7 11"p < ���	
� ព��  	គ(ន "7 11"p ≥ ���	
� ម�នព�� 
  : "q 'ព�%ទ��`��ព>ទ��Wង	ក��" ���	
� ព�� 
  	គ(ន�   : "q 'ព�%ទ��`��ព>ទ��Wង$�ច"  ���	
� ម�នព��+ 
 'U��ប�X��     	គ	%យ��	
� �RចWង	'Nម� 
  ( )2 2 2: "2011 2012 2013 2011 2012 2013p + + < + +  
  : "q Ml �:>នគ��	$ខ	ន�ផ$��	a'U	ទ�ជបl:ន"  
 ចR�ក�
�=��	
� 1Q ប=ម�នន�ង�-ម/,ពព��-ន��	
� 1Q ប=ម�ន�ប�=��	
� Wង	$� 
 �. �� ប�����យ ( )⇒  

�ន�យមន�យ�  	គMនព>���	
� p ន�ង q  	យ�ងក�ន�=��	
� ថm> " p < �	%យ "q +  
ក�
�=��	��	3យ q q⇒  ���	
� មSយ #�$ម�នព��#�កY:ងក�
> p ���	
� ព�� ន�ង q ���	
�
ម�នព��+ 

 0Vង,ពព�� 
 
 
 
 
 
 

p  p  

1 0  

0  1 

 

p  q  p q⇒  

1 1 1 

1 0  0  

0  1 1 

0  0  1 
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  5!6�
7 � : "p ភY�	ពញ�o�pកមSយ-ន'U	ទ�កមq:�"  ���	
� ម�នព�� 
            : "q ��r#ឆtធ��ង��r��� �"  ���	
� ម�នព�� 

         	គ(ន�  : "p q⇒ ភY�	ពញ�o�pកមSយ-ន'U	ទ�កមq:� 	<���r#ឆtធ��ង��r��� �"   
���	
� ព��+ 

 'U��ប�X��  	គMនព>���	
� p: “ប:xy ចR$ច��X	�zនគ
� �� �ទ�” 
  q: “ប:xy ពR#ក	3�o}យ$�~�=” 

 ចR�ក�
�=��	
� , ,p q q p q p⇒ ⇒ ¬ ⇒¬  
�. �� ប��មម�� ( )⇔  
 �ន�យមន�យ�  	គMនព>���	
� p ន�ង q 	យ�ងក�
�=��	
� ថm> “ p �មមR$ q ”	.)1Y ប= 
�មមR$ក�
�=�	��	3យ p q⇔ ���	
� មSយ#�$ព��#�កY:ងក�
> p ន�ង q ���	
� ��$Mន 
�-ម/,ពព���RចbY + 
 0Vង,ពព��� 

p  q  p q⇔  
1 1 1 

1 0 0 

0 1 0 

0 0 1 

 
 5!6�
7 �  p : “9#ចក3ច=ន\ង3”���	
� ព�� 
                                  q : “9�ព6:គ:
-ន3”���	
� ព�� 
        	គ(ន� p q⇔ : “9#ចក3ច=ន\ង3�មមR$�$:�'0#�9�ព6:គ:
-ន3”� 
��	
� ព��+ 
 'U��ប�X��  �:ខន��យ) “ខ �:�����4ពR#ក�Rប� �ទ�$:�'0#�ខ �:�(នព�នk:�Rប� �ទ�$_”+ 
 ចR�0ង��	
� $ក�ខ
� 	<�	3យ	'UP��� 1Q ប=�កt� �ទ�? 
 
 
 
III. Proposition ន
ង "#ង$ពព

 
          	3យ	'UP1Q ប= , , ,∧ ∨ ⇒ ⇔ ន�ង��	
� , , ,...,p q r 	គ%ចប	ងt��(ន��	
� �M�P ( ), , ,...p q r

#�$'���(ន	គ	.) Proposition 	6� យ��	
� , , ,...p q r '���(ន	គ	.) 
�	ថ�+ 
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          5!6�
7 � 0Vង,ពព��#ន Proposition ( )p q¬ ∧ ¬  
                    

p  q  q¬  p q∧ ¬  ( )p q¬ ∧ ¬  
1 1 0 0 1 
1 0 1 1 0 
0 1 0 0 1 
0 0 1 0 1 

      'U��ប�X��  ��ក�0Vង,ពព��#ន Proposition Wង	'Nម 
                       ក. ( ) ( )p q p q⇒ ⇒ ∧  
                       ខ. ( ) ( )p q p q¬ ⇒ ∨ ¬ ⇔ ¬  
IV. Tautologies ន
ង Contradictions  

           �ន�យមន�យ�   
� Proposition P ( ), , ,...p q r 	.)Tautologies N$� P( ), , ,...p q r

ព��ច�	��'គប=�-ម/,ពព��-ន�	ថ� , , ,...p q r (Mនន�យ)កY:ងជS�ឈ�-ន 

Proposition	<�0Vង�:ទ D#�1! �ង��=)+ 
� Proposition P ( ), , ,...p q r 	.) Contradiction N$� P( ), , ,...p q r ម�នព�� 

ច�	��'គប=�-ម/,ពព��-ន�	ថ� , , ,...p q r (Mនន�យ)កY:ងជS�ឈ�-ន 

 Proposition	<�0Vង�:ទ D#�0! �ង��=)+ 
 5!6�
7 �    
                 0Vង,ពព���                               

p  p¬  p p∧ ¬  p p∨ ¬  
1 0 0 1 
1 0 0 1 
0 1 0 1 
0 1 0 1 

 0ម0Vង	គ(ន proposition p p∨ ¬ �Tautology ន�ង Proposition p p∧ ¬ Contradiction+ 
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 5!6�
7 �   ប�� ញ) Proposition p p∨ ¬ �Tautology+ 
                      0Vង,ពព���          

p  q  p q∧  ( )p q¬ ∧  ( )p p q∨ ¬ ∧  
1 1 1 0 1 
1 0 0 1 1 
0 1 0 1 1 
0 0 0 1 1 

�Rច	ន� 0ម0Vង,ពព��	យ�ង(ន ( )p p q∨ ¬ ∧ ���	
�  Tautology+ 
 'U��ប�X��  	�� Proposition ( ) ( )p q p q∧ ∧¬ ∧ ���	
�  Tautology ����	
�  
Contradiction? 

V.�មម��
ក��
ទ� (Logical Equivalence) 
 �ន�យមន�យ�  	គ)ព>� propositions P( ), , ,...p q r ,Q( ), , ,...p q r �មមR$#បប�កt� �ទ� 
ក�
�=�	��	3យ P( ), , ,...p q r ≡  Q( ), , ,...p q r N$� propositions ! �ងព>��RចbY ((ន 
ន�យ)កY:ងជS�ឈ�	aកY:ង0Vង-ន proposition ! �ងព>�Mន�-ម/,ពព���RចbY )+ 
 5!6�
7 �     	គMន0Vង,ពព�� 

p  q  p q∧  ( )p q¬ ∧  p¬  q¬  p q¬ ∨ ¬  
1 1 1 0 0 0 0 
1 0 0 1 0 1 1 
0 1 0 1 1 0 1 
0 0 0 1 1 1 1 

0ម0Vង�-ម/,ពព��Wង	$�	គ(ន� ( )p q p q¬ ∧ ≡ ¬ ∨ ¬   
 5!6�
7 �   ប�� ញ) ( ) ( ) ( )p q r p r q r∧ ∨ ≡ ∨ ∧ ∨  
   	គMន0Vង,ពព�� 

p  q  r  p q∧  ( )p q r∧ ∨  p r∨  q r∨  ( ) ( )p r q r∨ ∧ ∨  

1 1 1 1 1 1 1 1 
1 1 0 1 1 1 1 1 
1 0 1 0 1 1 1 1 
1 0 0 0 0 1 0 0 
0 1 1 0 1 1 1 1 
0 1 0 0 0 0 1 0 
0 0 1 0 1 0 1 1 
0 0 0 0 0 0 0 0 
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 �Rច	ន�0ម0Vង�-ម/,ពព��	គ(ន� ( ) ( ) ( )p q r p r q r∧ ∨ ≡ ∨ ∧ ∨  
 'U��ប�X��  	3យ	'UP0Vង�-ម/,ពព��ប�� ញ)� 
  ក.  p q p q⇒ ≡ ¬ ∨  
  ខ.  p q q p⇒ ≡ ¬ ⇒¬  
VI. �ក%�&'ន�� ប! 

 

( )
( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( )
( ) ( )

1. ,

2. ,

3. ,

4. ,

5. ,

,

6. ,

,

7. ,

8. ,

9.

p p p p p

p q r p q r p q r p q r

p q q p p q q p

p q r p q p r p q r p q p r

p f p p t p

p t t p f f

p p t p p f

t f f t

p q p q p q p q DemorgensLaw

p p q p p p q p

p q p q q p

¬ ¬ ≡ ∧ ≡

∨ ∨ ≡ ∨ ∨ ∧ ∧ ≡ ∧ ∧
∨ ≡ ∨ ∧ ≡ ∧
∨ ∧ ≡ ∨ ∧ ∨ ∧ ∨ ≡ ∧ ∨ ∧
∨ ≡ ∧ ≡

∨ ≡ ∧ ≡
∨ ¬ ≡ ∧ ¬ ≡

¬ ≡ ¬ ≡
¬ ∨ ≡ ¬ ∧ ¬ ¬ ∧ ≡ ¬ ∧ ¬

∧ ∨ ≡ ∨ ∧ ≡
⇒ ≡ ¬ ⇒ ≡ ¬ ⇒ ¬

( ) ( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( ) ( )

10.

11. ,

p q p q q p p q q p q p p q

p q q r p r p q q r p r

⇔ ≡ ⇒ ∧ ⇒ ≡ ¬ ∨ ∧ ¬ ∨ ≡ ¬ ⇒ ¬ ∧ ¬ ⇒ ¬

⇒ ∧ ⇒ ⇒ ⇒ ⇔ ∧ ⇔ ⇒ ⇔      

 

 ច���� #�$ t  ���	
� មSយព���ន�ច� 
  f  ���	
� មSយម�នព���ន�ច�+ 
 5!6�
7 �  	3យ	'UP$ក�
�-ន1Q ប=ប�� ញ)� 
  ក. ( )p p q p∨ ∧ ≡  
  ខ. ( ) ( )p q r p r q⇒ ⇒ ≡ ∧ ¬ ⇒¬  
 ច	ម/�យ� 
            ក.ប�� ញ) ( )p p q p∨ ∧ ≡  
 	យ�ងMន ( ) ( ) ( )p p q p t p q∨ ∧ ≡ ∧ ∨ ∧  
                                                ( )p t q≡ ∨  
                                                              p t≡ ∧  

            p≡  
  ខ.បង�ញ)  ( ) ( )p q r p r q⇒ ⇒ ≡ ∧ ¬ ⇒¬  
 	យ�ងMន ( ) ( )p q r p q r⇒ ⇒ ≡ ⇒ ¬ ∨  
                                       ( )p q r≡ ¬ ∨ ¬ ∨  
                                       p r q≡ ¬ ∨ ∨ ¬  
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                                       ( )p r q≡ ¬ ∧¬ ∨ ¬  
                                       ( )p r q≡ ∧¬ ⇒¬  
 'U��ប�X��  	3យ	'UP$ក�
�-ន1Q ប=ប�� ញ)� 
  ( ) ( ) ( )p q r p q p r⇒ ∧ ≡ ⇒ ∧ ⇒  
VII. �
()& (Arguments) 
 �ន�យមន�យ�  Arguments���
����ង#�$ព>��ន:�Propositions 1, 2, 3,...., np p p p

	.)�មm��កមm(Premises)!ញ(នProposition QមSយ	ទz�	.)	�ចក>X�ន�3� ន	គ 
ក�
�=�	��	3យ 1, 2, 3,...., np p p p ֏Q(%ន) 1, 2, 3,...., np p p p !ញ(នQ)+ 
 �'U��ន	ប�	�ចកX>�ន�3� នQព��ច�	��'គប=�មm��កមm 1 2,, ...., np p p ព��'ពមbY 	<� 	គ(ន 
Argument 1, 2, 3,...., np p p p ֏Q 
'��ម'���(valid)+	ប�ម�ន�R	�Q �	ទ	<�	គ)Argumant	ន�ម�ន'��ម'���	ទ(fallacy)+ 
 5!6�
7 �  

	គMន 
                                      0ម0Vង,ពព��	គ(ន�                                                

p  q  p q⇒  
 1 1 1 
1 0 0 
0 1 1 
0 0 1 

 Argument ,p p q q⇒ ֏ is valid (ជS�	�កទ>1) 

 Argument ,p q q p⇒ ⇒ is fallacy (ជS�	�កទ>3) 

 �	គMន'គប=Proposition 1 2,, ...., np p p ព��'ពមbY $:�'0#�Proposition 1 2 .... np p p∧ ∧ ∧  
	គ) Argument 1, 2, 3,...., np p p p ֏Q valid$:�'0#�V$=�ង 1 2 .... np p p∧ ∧ ∧ ព��'ពមbY 	គ(នQព��� � 
$:�'�#�V$=�ងPropositions( 1 2 .... np p p∧ ∧ ∧ )ព��	គ(នQព��� �$:�'0#�Propositions 
( 1 2 .... np p p∧ ∧ ∧ ) Q⇒ �Tautology+ 
 

  
 
5!6�
7 �   o}យប�I ក=)Argument ,p q q r p r⇒ ⇒ ⇒֏  is valid 
  
 

�ទR	K��ទR	K��ទR	K��ទR	K�        Argument 1, 2, 3,...., np p p p ֏Q is valid $:�'0#�$:�'0#�$:�'0#�$:�'0#�Propositions    (((( 1 2 .... np p p∧ ∧ ∧ ))))
Q⇒ ����Tautology++++    
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ច	ម/�យ�  	យ�ង'���o}យ)Proposition ( ) ( ) ( )p q q r p q⇒ ∧ ⇒ ⇒ ⇒   � Tautology 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

              0ម0Vង�-ម/,ពព��	គ(ន Proposition ( ) ( ) ( )p q q r p r⇒ ∧ ⇒ ⇒ ⇒   � Tautology + 
 �Rច	ន�	គ(ន Argument ;p q q r p r⇒ ⇒ ⇒֏  is valid 

 5!6�
7 �  ព�ន��` Argument Wង	'Nម� 
 1 :S  	ប� MNPQ �N	�	<� MNPQ �ច�:	N
#កង 
 2 :S  	ប� MNPQ �ច�:	N
#កង	<� MNPQ �'U	$gR 'Nម 
 :S 	ប� MNPQ �N	�	<� MNPQ �'U	$gR 'Nម 
 កY:ង	ន���	
����ង S 	aWង	'Nមប<k �=0ង�`N��ន�Y3� ន-ន Argument 	6� យ��	
�      
            ���ង 1 2;S S 	aWង	$�ប<k �=0ង�`�មm��កមm-ន Argument + 
 0ង :p  ''MNPQ �N	� ''  
          :q ''  MNPQ �ច�:	N
#កង ''  
           : "r MNPQ �'U	$gR 'Nម ''  
 	គ(ន Argument 1 2;S S S֏ Mនទ'មង = ;p q q r p r⇒ ⇒ ⇒֏ 0ម5!6�
7 Wង	$� Argument      

;p q q r p r⇒ ⇒ ⇒֏   is valid  
 �Rច	ន� Argument 1 2;S S S֏ is valid. 

 5!6�
7 � ព�ន��` Argument Wង	'Nម� 
 1 :S 	ប�	មឃ	ភ/�ង	<�	Gក John ឈ
 
 2 :S 	មឃម�ន	ភ/�ង 
 :S 	Gក John ម�នឈ
 
 0ង : ''p 	មឃ	ភ/�ង ''  
          : "q 	Gក John ឈ
 ''  
 	<�	គ(ន Argument 1 2;S S S֏ Mនទ'មង = ;p q p q⇒ ¬ ¬֏  
  

p  q  r  p q⇒  q r⇒  ( ) ( )p q q r⇒ ∧ ⇒  p r⇒  
( ) ( )

( )
p q q r

p r

⇒ ∧ ⇒  

⇒ ⇒
 

1 1 1 1 1 1 1 1 

1 1 0 1 0 0 0 1 

1 0 1 0 1 0 1 1 

1 0 0 0 1 0 0 1 

0 1 1 1 1 1 1 1 

0 1 0 1 0 0 1 1 

0 0 1 1 1 1 1 1 

0 0 0 1 1 1 1 1 
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   �R	ចQ�	យ�ង'�����ក� Proposition ( )p q p q⇒ ∧ ¬ ⇒ ¬    
 

  
 
 
 
0ម0Vង ( )p q p q⇒ ∧ ¬ ⇒ ¬   ម�ន#មន� Tautology (នន�យ) Argument ( )p q p q⇒ ∧ ¬ ⇒ ¬   is 

fallacy 

�Rច	ន� Argument is fallacy 

'U�X�ប�X�� ��ក��:ព$,ព(Validity)-នArgumentWង	'Nម� 
1 :S 	ប�ខ �:�ម�នខ�	�zន	<�ខ �:�'U$ង�/ ក= 
2 :S 	ប�ខ �:�ខ�	�zន 
:S ខ �:�'U$ងម�ន�/ ក= 

VIII. ប) 
��ក)& 

 �.ប �
�ក "គប� '' ''∀  
 �ន�យមន�យ�  ���  ∀ %ន)'គប=0ង�`ប� �M
ក�'គប=+ 	គ	'UPប� �M
ក� ∀

	��មT >,I ប=�	ថ�-ន�ន:គមន7��	
� មSយ	Kន\ង}ក$មSយ#�$'���(នក�
�=កY:ង	b$គ�ន��ប��$ង�
ន:គមន7��	
� មSយ�	ថ�	K���	
� ព>�ន:គមន7ព>��	ថ�	K��ន:គមន7��	
� មSយ	ថ�,	K���	
� ន�
ងបនXប<k ប=.....+ 
 5!6�
7 � 2 1 8x + = ��ន:គមន7��	
� មSយ�	ថ� 	គ(ន 2: 1 8x x∀ ∈ + =ℝ ���	
�
ម�នព��+ 
 5!6�
7 � 2 0a b+ ≥ ��ន:គមន7��	
� ព>�ង	ថ� 
 2: 0a a b∀ ∈ + ≥ℝ ��ន:គមន7��	
� មSយ�	ថ� 
 2, : 0a b a b∀ ∈ ∀ ∈ + ≥ℝ ℕ ���	
� ព�� 
 'U��ប�X�� ព�ន��`�-ម/,ពព��-ន��	
� : 3x x x∀ ∈ + >ℝ +  
	.ប �
�ក 
ន$ '' ''∃  
 �ន�យមន�យ�  ��� ∃	ម�$)Mន0ង�`ប� �M
ក�MនMនន�យ) ''Mន�l ង��ចមSយ ''  
	គ	'UPប� �M
ក�Mន ∃	��មT >,I ប=�	ថ�-ន��	
� មSយ	Kន\ង}ក$មSយ#�$'���(នក�
�=កY:ង 
	b$គ�ន��ប��$ង�ន:គមន7��	
� មSយ�	ថ�	K���	
� ព>�ន:គមន7��	
� ព>��	ថ�	K��ន:គមន7��
	
� មSយ�	ថ�	K���	
� ន�ងនXប<k �=.....+ 
 5!6�
7 � 	គMន 6 18x + = ��ន:គមន7��	
� មSយ�	ថ� 
 	គ(ន : 6 18x x∃ ∈ + =ℝ ���	
� ព�� 

1 2;S S S֏

p  q  p¬  q¬  p q⇒  ( )p q p⇒ ∧ ¬  ( )p q p q⇒ ∧ ¬ ⇒ ¬    

1 1 0 0 1 0 1 

1 0 0 1 0 0 1 

0 1 1 0 1 1 0 

0 0 1 1 1 1 1 
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 5!6�
7 �ព�ន��`�-ម/,ពព��-ន��	
� :x x x∃ ∈ =ℝ Mន 4x = 	<� 4 4=  
 �Rច	ន� :x x x∃ ∈ =ℝ ���	
� ព�� 
 'U��ប�X�� ព�ន��`�-ម/,ពព��-ន��	
� 2:a a a∃ ∈ =ℝ + 
�.%�"&��� ប�ម�ន���ប �
�ក $ 

 

( ) ( )
( ) ( )

( ) ( )
( ) ( )

1. : :

2. : :

3. , : , , : ,

4. , : , , : ,

x F x x F x

x F x x F x

x y F x y x y F x y

x y F x y x y F x y

¬ ∃ ≡ ∀ ¬  

¬ ∀ ≡ ∃ ¬  

¬ ∀ ∃ ≡ ∃ ∀ ¬  

¬ ∃ ∀ ≡ ∀ ∃ ¬  

 

 5!6�
7 �  
2 2

2 2

1. , : 0 , : 0

2. : 1 4 : 1 4

x y x y x y x y

x x x x

 ¬ ∀ ∈ ∃ ∈ + ≥ ≡ ∃ ∀ ∈ + < 

 ¬ ∀ ∈ + = ≡ ∃ ∈ + ≠ 

ℝ ℕ ℕ

ℝ ℝ
 

�.'�ធ)�"&�ប �
�ក $ 

 

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

( ) ( )
( ) ( )

1. : : :

2. : : :

3. : : :

4. : : :

5. , : , , : ,

6. , : , , : ,

x P x Q x x P x x Q x

x P x Q x x P x x Q x

x P x Q x x P x x Q x

x P x Q x x P x x Q x

x y P x y y x P x y

x y P x y y x P x y

∀ ∧ ⇔ ∀ ∧ ∀      

∃ ∧ ⇔ ∃ ∧ ∀      

∀ ∨ ⇔ ∀ ∨ ∀      

∃ ∨ ⇔ ∃ ∨ ∃      

∀ ∀ ⇔ ∀ ∀

∃ ∃ ⇔ ∃ ∃

 

 ���b$=�  

                           ( ) ( ) ( ) ( )
( ) ( ) ( )

. : : :

: : | 9 : 15 : | 9 15

a x P x x Q x x P x Q x

Eg x x x x x x x

∃ ∧ ∃ ⇒ ∃ ∧   /   

∃ ∈ ∧ ∃ ∈ > ⇒ ∃ ∈ ∧ >/ℕ ℕ ℕ
 

    .b N$�	គ	'UPប� �M
ក�ព>��bY 	គ'���គ��ព>$�3ប=�ប�=h+ 
     : , :Eg a b b a∀ ∈ ∃ ∈ >ℝ ℝ ���	
� ព�� 
             , :b a b a∃ ∈ ∀ ∈ >ℝ ℝ ���	
� ម�នព�� 
IX. *ប�ភទ'ន�*�យប-. ក!& 

 �.�"
យប*+ ក��,យ-. ��$ 
 �ន�យមន�យ��'Mយប�I ក=	3យ�k $ =គ
�N�o}យប�I ក='�ង =�	K0ម�r>��$	គចង =(ន+ 
 5!6�
7 � 	ប� a ន�ងb �ច�នSនគ�=	��	<� a b+ �ច�នSនគ�=គR+ 
  
ច	ម/�យ 	ប� a ន�ងb �ច�នSនគ�=	��	<�	គ%ច0ង 2 1a k= + ន�ង 2 1b l= + #�$ ,k l � 
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ច�នSនគ�=� �"ទ>ប+ 
 	គ(ន ( ) ( )2 1 2 1a b k l+ = + + +  

            ( )
2 2 2

2 1

k l

k l

= + +
= + +

�ច�នSនគR(ព��) 

 �Rច	ន� 	ប� a ន�ងb �ច�នSនគ�=	��	<� a b+ �ច�នSនគ�=គR+ 
      5!6�
7 � ប�� ញ)	ប��ន:គមន7 ( )f x Mន	�� �	�	$�ច	</ � ( ),I a b= 	<� ( )f x �ប=	$�ច	</ � I + 
 ច	ម/�យ� 	ប� �ន:គមន7 ( )f x Mន	�� �	�	$�ច	</ � ( ),I a b=  

 	<�	គ(ន ( ) ( )
0

0

0

lim
x x

f x f x

x x→

−
−

 ច�	��'គប= 0x I∈  

 យក ( ) ( ) ( )
0

0
0

0

' lim
x x

f x f x
f x

x x→

−
=

−
 

 	<� ( ) ( ) ( ) ( ) ( )
0 0

0
0 0

0

lim lim
x x x x

f x f x
f x f x x x

x x→ →

−
− = −   −

 

        ( )' 0f x= =  

 �Rច	ន�	យ�ង(ន ( ) ( )
0

0lim
x x

f x f x
→

=  
 	<� ( )f x ��ន:គមន7�ប='�ង = 0x x=  
 	3យ ( ) ( )

0
0lim

x x
f x f x

→
= ព��ច�	��'គប= ( )0 ,x a b∈ + 

	យ�ង%ច�ន�Y3� ន)� ( )f x ��ន:គមន7�ប=	$� ( ),I a b= + 
'U�X�ប�X�� ប�� ញ)� 
 ក.	ប� , ,x y x y∈ <ℕ 	<� 1x y+ ≤  
 ខ. 	ប� x ន�ង y �ច�នSនគ�=� �"ទ>ប	<� x y+ �ច�នSនគ�=� �"ទ>ប+ 
	.�"
យប*/ ក�0ម����� ផ.2យព)�ម45�កម4$ 
�ន�យមន�យ� 	គ�\ង)��	
� p q⇒ ន�ង��	
� q p¬ ⇒¬ Mន�-ម/,ពព���RចbY +��	
�  

q p¬ ⇒¬ ���	
� ផk:យព>�មm��កមm-ន��	
� p q⇒ +�R	ចQ�	��មT >ប�� ញ)��	
� p q⇒ ព��	<� 
	គ%ចប�� ញ)��	
� q p¬ ⇒¬ ព���N�	o�ច	'��)	គយក��	
� q p¬ ⇒¬ ប�� ញ)h 
Mន,ព�យo��$�ងN�ប�� ញ��	
� p q⇒ ច�	��ក�
> មSយច�នSន+ 
 ជ�~នកY:ងN�	3�o}យ� 
 5បM) 	គចង =(ន�ចង=ប�� ញ��	
� p q⇒ ព�� 

� ជ�~នទ>? '���ក�
�=��	
� p ន�ង��	
� q 	%យ(ន'��ម'���+ 
� ជ�~នទ>� '���ក�
�=��	
� p¬  ន�ង��	
� q¬ + 
� ជ�~នទ>� 	គ	ផX�មព> q¬ ប�I ក=�6R�	គ(ន��	
� p¬ #�$���	
� ផk:យ 
ព>�មm��កមmគ
Mនន�យ)	គ(នប�� ញ) q p¬ ⇒¬ ���	
� ព��+ 
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 �Rច	ន�	គ(ន p q⇒ ���	
� ព��+ 
 5��6�
7 � 	គ	%យ ( ),a b �គR-នច�នSនគ�=�ន�!នន�ង x a ab b= + + +o}យប�I ក=) 

	ប� 1a ≠ − ន�ង 1b ≠ − 	<�	គ(ន 1x ≠ − + 
ច	ម/�យ� 0ង (: '' 1p a ≠ − ន�ង )1 ''b ≠ −  

             ( ): '' 1 ''q x ≠ −  

	យ�ង(ន : 1 1q x a ab b¬ = − ⇔ + + = −  
                                   ( )( )1 1 0a b⇔ + + =  
             1

1
a
b

=−
=−⇔  ផk:យព>�មm��កមm 

�Rច	ន�    
5!6�
7 �	គ	%យ ,x y ∈ℕ ប�� ញ)	ប� 1x y− = 	<�ក�(ន 1x y= = + 
ច	ម/�យ� 0ង 

: " . 1"

:" 1"

p x y

q x y

=
= =

 

 	គ(ន q¬ : 1x y≠ ≠  
5បM) 1x ≠ 	<�	យ�ង(ន ( )1 1. . . , 1x y x y y x y y< ⇒ < ⇔ < ≠ Mនន�យ) . 1x y ≠ ផk:យព> 
�មm��កមm#�$) . 1x y =  
�Rច	ន�    
 
'U��ប�X�� ក. ប�� ញ)	ប�	គMន ( )5 0x − < 	<� 0 5x< < + 
    ខ.  ប�� ញ)	ប�ម:��/ �=កY:ងព>�-នប<k �=ព>��ម:�	�� mbY 	<�ប<k �=! �ងព>�	ន�o�បbY + 
�. �"
យប*/ ក�0ម����� ផ.2យព)% ព�5$ 
�ន�យមន�យ� �'Mយប�I ក=	ន��'Mប=ប�� ញច�	�ទប�� មSយច�នSន#�$	ព$ខ /�	គ 

ម�ន%ច�ក(ននR�ច�
: ច�ប=	ផX�មយកមកបកo}យ0ម�'Mយប�I ក=ធមm0+� �ធ>	ន�គ
	គ'���	ផX�ម	ច
ញព>��	
� 1Q ប=ម�ន-ន��	
� ��$	គន\ង'���ប�� ញ)ព���6R�ទទS$(ន��	
� ថm>��$ផk:យព> 'ទ��X> 
កY:ងគ
� �� �ទ�+�R	ចQ���	
� 1Q ប=ម�ន���	
� ម�នព��Mនន�យ)��	
� 	��ម#�$ចង=ប�� ញ	<�'���
#�ព��+ 
 � �ធ>	3�o}យ� 

� ជ�~នទ>?  0ង p ���	
� ��$'���ប�� ញ 
� ជ�~នទ>� ក�
�=��	
� p¬  
� ជ�~នទ>� 5បM)��	
� p¬ ព��+�Sចបកo}យបនXប<k ប=�6R��$=(ន$ទ �ផ$ 
ផk:យព>'ទ��X>គ
� �� �ទ�+	គ(ន��	
� p¬ ម�នព��+�R	ចQ���	
� p ព��+ 

p q⇒ ព�� 

p q⇒ ព�� 
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 5!6�
7 � ប�� ញ) 4 2 �ច�នSន��ន�!ន+ 
 ច	ម/�យ� 0ង 4: " 2p �ច�នSន��ន�!ន ''  
 	គ(ន p¬ 4:" 2  �ច�នSន��ន�!ន ''  
 5បM)��	
� p¬ ព��	<�	គ%ច�	�� 4 2

a

b
= #�$ a ន�ង b �ច�នSនគ�=បdម�hងbY  

 	គ(ន 
4

4
2

a

b
= � 4 42a b=  

 	គ(ន 4a គ
�ព6:គ:
-ន 2�Rច	ន� 4a �ច�នSនគ�=គR	<� a ក �ច�នSនគ�=គR#��+ 
 0ង 2a k= #�$ k �ច�នSនគ�= 
 	គ(ន 4 4 42 4b a ak= =  
  4 42b k=  
 �Rច	ន� 4b �ច�នSនគ�=គR	<� b ក �ច�នSនគ�=គR#�� 
 	3យ a ន�ងb �ច�នSនគ�=គR	<� a ន�ងb Mន 2��S#ចក�Sម#�$ផk:យព>$ក�ខ
� #�$ a ន�ងb

�ច�នSនគ�=បdម�hងbY 	<�	គ(ន 4 2 ម�ន#មន�ច�នSន�ន�!ន+ 
 �Rច	ន� 4 2 �ច�នSន��ន�!ន+ 
 'U��ប�X�� ក.ប�� ញ) 6 �ច�នSន��ន�!ន+ 
     ខ.ចR�o}យប�I ក=)	ប� a ន�ង b �ច�នSនបdម�hងbY ន	<� a b+ ន�ង ab ក � 
ច�នSនបdម�hងbY #��+ 
 �.�"
យប*/ ក�0ម�ទ7�ក8ខ�: $ 
 �ន�យមន�យ�  �'Mយប�I ក=0ម	ទ r$ក�ខ
� គ
	ប�	គចង =o}យ	%យ(ន p q⇔ 	គ'��� 
�'Mយប�I ក=0មជ�~ន�RចWង	'Nម� 

� ជ�~នទ>?  ប�� ញ)$ក�ខ
� � �(ច= p q⇒  
� ជ�~នទ>�  ប�� ញ)$ក�ខ
� 'គប='bន=q p⇒  

5!6�
7 �ប�� ញ) 2 6 7 0x x− − = $:�'0#� 1x = − � 7x =  
ច	ម/�យ�0ង 2:" 6 7 0"; : " 1p x x q x− − = = − � 7"x =  

• ប�� ញ) q p⇒ គ
ប�� ញ 2 6 7 0 " 1x x x− − = ⇒ = − � 7"x =  
	ប� 2 6 7 0x x− − = 	<�	គ(ន ( ) ( )1 7 0x x+ + =  
	<� 1 0x + =   � 7 0x + =  
	គ(ន 1x = −  � 7x =  
�Rច	ន� ( )6 7 0x x− − = ⇒ 1x = − � 7x =   ( )1  

• ប�� ញ) q p⇒  គ
ប�� ញ" 1x = − � ( )27" 6 7 0x x x= ⇒ − − =  
	ប� 1x = − 	<� ( ) ( )22 6 7 1 6 1 7x x− − = − − − −  
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                                           1 6 7 0= + − =  
	ប� 7x = 	<� ( ) ( )22 6 7 7 6 7 7x x− − = − −  

                                        49 42 7 0= − − =  
�Rច	ន� ( 1x = − � ) ( )27 6 7 0x x x= ⇒ − − =   ( )2  
0ម ( )1 ន�ង ( )2 	គ(ន ( )6 7 0x x− − = ⇒ 1x = − � 7x =    
'U��ប��X� ប�� ញ)� 
ក/ 3 16 0x x− = $:�'0#� ( 0x = � 4x = − � )4x =  
ខ/ ( )( ) 0x a y b− − = $:�'0#� ( x a= � )7x = + 
�.�"
យប*/ ក�0ម;<= �> ផ.2ញ$ 
�ន�យមន�យ�� �ធ>	ន��'ម���`	គ�ក5!6�
  មSយមកប�I ក=)��	
� ��$'���ប�� ញ���	
�

ម�នព��+ Mនន�យ)� �ធ>	ន��ន:��X��Vប=o}យ1Q ប=⇒មSយម�នព�� គ
	��មT >o}យ)��	
� p q⇒

ម�នព�� 	គ'bន=���ក5!6�
  មSយ#�$ p ���	
� ព��ន\ង q ���	
� ម�នព��+  
5!6�
  � 	��ព��#�� �	ទ? ច�	�� , , ,a b c d∀ ∈ℝ 	ប�{ a b

c d a c b d<
< ⇒ − < − ? 

ច�	$�យ�Wង	$�	ន�ម�នព��	ទ	'��{ ( )1 3
9 1 1 9 3 1<

− < ⇒ − − < − ម�នព�� 
5!6�
  � 	��ព��#�� �	ទ? ច�	��'គប=ច�នSនគ�=� �ជ IMន  
	គ(ន ច�នSនគ�=� �ជ IMន b  #�$ 2a b=  
ច�	$�យ� យក 7a = 	គ(ន 2 7b =  
�R	ចQ�ម�ន%ច�ក(នច�នSនគ�=� �ជ IMន #�$ 2 7b =  (ន	ទ + 
�Rច	ន���	
� �Wង	$����	
� �ម�នព�� + 
��b$=N�	$�កយក�-ម/ 7a = មកប�I ក=)��	
� �ម�នព��#បប	ន�	.) 5!6�
   

ផk:យ+ 
5!6�
  � 	����	
� � : "p 'គប='U	ទ�	aកY:ងទ r�ប%�:> �'U	ទ�ក�ព:ង�ភ��¢£ន7ព��� � 

ម�នព��"   
ច�	$�យ 'U	ទ�ច�នកY:ងទ r>ប%�:> 	6� យច�ន�'U	ទ��ភ��¢£ន   + 
�Rច	ន���	
� �Wង	$�ម�នព��	ទ + 
'U��ប�X�� ប�� ញ)��	
� Wង	'Nម	ន� ម�នព��	3យ	'UP 5!6�
  ផk:យ  
ក, 	ប� x y> 	<� 2 2x y> ច�	��'គប=ច�នSនព�� x ន�ង y + 
ខ, 'U�ជន��=	aទ>'កpងភY�	ពញគ
�ជន����ខ 2�+ 
គ, 	ប� a ន�ងb �ច�នSនបdម 	6� យ 2 2n a b= + 	<� n  �ច�នSនបdម+ 
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��1
! 
?.ចR���	����	
� Wង	'Nម	3យ	'UP1Q ប=�កt� �ទ� ន�ង ក�
�=�-ម/,ពព��-ន��	
�  
! �ង	<�� 

ក).  	Gក(Vl ក=�R(Ml គ
�'U�<ធ�ប�>-ន'U	ទ�កមq:� ន�ងMន	��មក�	
� �	a 
'U	ទ�%	ម� �ក+ 

ខ). ម�នMនច�នSនព�� x �មSយ#�$ 2 0x < � � 1 0x + = 	ទ+ 
គ). 'គប=ច�នSនព��a ន�ង b  �:ទ D#�Mន$ក�
� a b a b++ ≤ ន�ង a b a b− ≤ −  

ឃ). ?� �ច�នSនបdម ន�ង�ព6:គ:
-ន�+ 
ង). 'គប=ច�នSនគ�=ធមm���  n 	<� 2n �ច�នSនគ�=គR � � 2 1n + �ច�នSនគ�=	��+ 
ច). 'គប=ច�នSនព�� ,a b #�$ a b≤ 	<�ច	</ �ប�ទ { }, /a b x a x b 

 
= ∈ ≤ ≤ℝ       

ន�ងច	</ �	ប�ក { }, /a b x a x b 
 

= ∈ < <ℝ � 

ឆ). 	ប� a ន�ងb�ច�នSនបdម�hងbY 	<�a b+ ន�ងa b× ក7�ច�នSនបdមន\ងbY #�� � � a b+
#ចក3ច=ន\ង�+ 

�). គ�:ន��4�� ¤<ក= A, B, C, D, E ន�ង Fមកព>	ខ�X	ផ4ង�bY '���(ន	គ#បង#ចក�'កpម#�$ 
'កpមន>មSយ�Mន�Mជ�កច�នSន �<ក= ន�ង Mនªក	ទ�ខ:��bY + គ�:ន��4��! �ង�'កpម	ន� 
'���(ន	គ	�zបច�	%យ�ប=បl:�X«	��មT > ច:�	ធr�កមm��ក�0ម}G 	ផ4ង�bY + 
	'Nយព>N�	�zបច��Sច	គ�\ង)� 

• គ�:ន��4��B ន�ងគ�:ន��4��មកព>	ខ�Xក�ពង =�មម�ន	%យចR$'កpម �មSយbY  
• គ�:ន��4��F ន�ងគ�:ន��4��មកព>	ខ�X(�=��បងម�ន	%យចR$'កpម �មSយbY  
• គ�:ន��4��A ន�ងគ�:ន��4��មកព>	ខ�X(�=��បង'���ច:�កមm��ក�	a� �ទ�$�យ 

'ព��:>�:��¬� 
• គ�:ន��4��B ន�ងគ�:ន��4��មកព>	ខ�Xក�X $'���ច:�កមm��ក�	a� �ទ�$�យ 

(ក=ទRក 
• គ�:ន��4��C ន�ងគ�:ន��4��មកព>	ខ�X'ព��:>6ន:'���ច:�កមm��ក�	a� �ទ�$�យ 

ទR$ទ�ពRង 
	គ#ថម! �ង�\ង	ទz�)គ�:ន��4��C ន�ង គ�:ន��4��មកព>	ខ�Xក�ពង =�មMនªក	ទ� Wង 
គ
� �� �ទ�+  គ�:ន��4��D ន�ង គ�:ន��4��មកព>	ខ�X0#ក�Mនªក	ទ� Wង �ក4�}­�X#ខ 2�+ 
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គ�:ន��4��F ន�ង គ�:ន��4��មកព>	ខ�Xក�X $Mនªក	ទ� Wង �Rប� �ទ�+  	��គ�:ន��4��MY ក=� 
មកព>	ខ�X� 	6� យMនªក	ទ��r>ខ /�? 

�).កY:ងN��	ងt�មSយ-ន'កpមនគ�($ព>��	ព�5'ក®� �មSយ	គMន}ក4>ប><ក=គ
 ,A B ន�ងc+ 
A ន��យ) 	¯	aកY:ងផk�ជន�ង	'b�	a-ថ#̂�$Mន��	ព�5'ក�� �កមm+ 
B ន��យ) 	¯	aកY:ងផk�ជន�ង	'b�	a-ថ#̂�$Mន��	ព�5'ក�� �កមm 	6� យ�:កម�ន  
}/ ប=	ទ+ 
 C ន��យ) 	ប�	¯�°�ក� 	<��:កម�ន}/ ប=	ទ+ មl�ង	ទz�0ម'Uភពច±�=N�  
(ន	%យ�\ង)A ន�ង C ន��យព�� � �ª Bន��យម�នព��	ទ+ 	��	¯�°�ក�#មន 
	ទ? 

²).មន:�4ប><ក= #�$ទ>?	12 �ផ$ ទ>�	12 ��� ន�ង ទ>�	12 �	ផង (នន��យ�Rច�	K� 
 ផ$�   ខ �:�%យ: ���Y �, ខ �:�Mន%យ:��ច�ង�� ��Y � ន�ង 	'ចPន�ង	ផង ?�Y �+ 
 ���   ខ �:�ម�ន#មន	ក2ង�ង	គ	ទ,  ខ �:� ន�ង 	ផងMន%យ:ខ:�bY  ��Y �,  	ផង%យ:  
                      �³�Y �+ 
 	ផង�   ខ �:�	ក2ង�ងផ$,  ផ$%យ: ���Y �,  ��%យ:	'ចPន�ងផ$ ��Y �+ 
 	��	គ%ចក�
�=%យ:MY ក=�(ន�	ទ 	ប�	គ�\ង) ប�j ��	
� ! �ងប>�ប�=មន:�4 

MY ក=�Mន��	
� មSយម�នព�� + 
³). 	3យ	'UP0Vង�-ម/,ពព��ចR�o}យប�I ក=)� 
 ក). ( ) ( ) ( )p q r p q p r∧ ∨ ≡ ∧ ∨ ∧  

 ខ). ( ) ( ) ( )p q r p q p r∨ ∧ ≡ ∨ ∧ ∨  

¤). ��ក��:ព$,ព (Validity)-នArgument Wង	'Nម� 
ក). ( ) ( )p q p q∧ ⇒ ∨  
ខ). ( )p q q∧ ⇒  
គ). p q p q     

∨ ⇒ ∧  
ឃ). ( ) ( )p q p q p 

  
∧ ∧ ∨ ⇒  

ង). ( ) ( ){ } ( )p q p p q q p p     
∧ ⇒ ∧ ⇔ ⇒ ∨ ⇒  

ច). ( )p q q p 
 ⇒ ∨ ⇒  

ឆ). ( )p q p q 
 ⇒ ∧ ⇒  
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ជ). ( ) ( ) ( )p q r q r p⇒ ∧ ⇒ ⇒ ⇒  
ឈ). ( ) ( ) ( )p r p q r q 

 ⇒ ⇒ ⇒ ∨ ⇒  
ញ). ( ) ( ){ }p q r p q r 

 ⇒ ∧ ⇒ ∧ ⇒  

�). ( ) ( ) ( ){ }p q r p q p r p   
   ⇒ ∧ ∨ ⇒ ∧ ⇒ ⇒  

Á).�'Mយប�� ក=	3យ�k $ = 
ក).�'Mយប�I ក=) 1 3 5 2009 2011 1....

2 4 6 2010 2012 2013
× × × × × <  

ខ).ប�� ញ) 1 1 3 5 7 99 1.....
15 2 4 6 8 100 10

< × × × × × <  

គ).o}យប�I ក=) ( )3 3
1 1 1 1...... 3
2 13 2 4 3 n

S
n n

= + + + + <
+

 

ឃ).ប�� ញ)ច�	��∀ ច�នSនព�� , ,a b c 0= 	<� 3 3 3 3a b c abc+ + =  
ង).ប�� ញ) 3 32 5 2 5+ + − �ច�នSន�ន�!ន 
ច).	យ�ងMន 0a b c+ + = ប�� ញ) 2 2 2 2 2 2 2 2 2

1 1 1 0
a b c b c a c a b

+ + =
+ + + + + +  

ឆ).	ប� 0a b c+ + = 	<�ប�� ញ) 1
1 1 1

a b c
ab a bc b ac c

+ + =
+ + + + + +  

ជ). 	គ	%យ 1 2 120 .......x x x< < < < � ប�� ញ)
1 2 3 9 1 2 3 12

3 6 9 4 8 12

.... .....
7

x x x x x x x x
x x x x x x

+ + + + + + + ++ <+ + + +  

ឈ). ?). 	ប�xន�ងy�ច�នSនគ�=	��	<�x+y�ច�នSនគ�=គR 
    �). 	ប�xន�ងy�ច�នSនគ�=	��	<�xy�ច�នSនគ�=	��+ 

@).�'Mយប�I ក=ផk:យព>N�ព�� 
ក).	គ	%យច�នSនបdមប>	ផ4ងbY , &p q r ប�� ញ) 33 3, &p q r ម�ន#មន�ប>�S 
-ន�r>�នពrនX�មSយ	ទ+ 
ខ). o}យប�I ក=) ;a b∀ ∈ℝ 	គ(ន 2a b a be e e ++ ≥  
គ). ប�� ញ) m �ច�នSន��ន�!ន(mម�ន#មន�N	�'xក�) 

Â). �'Mយប�I ក=ផk:យព>�មm��កមm 
ក).ប�� ញ)ច�	��ច�នSនគ�=m ន�ង n 	ប�ផ$គ:
 mn ម�នម#មន�ព6:គ:
-ន3#��+ 
ខ). ប�� ញ)	ប� 2n ម�ន#មន�ព6:គ:
-ន5	<� n ម�ន#មន�ព6:គ:
-ន5#�� 
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គ). ប�� ញ)	ប� ( ) ( )1 2 0x x+ − = 	<� 0x ≠  
ឃ). ប�� ញ)	ប� ( )5 0x x − < 	<�0 5x< <  
ង).ប�� ញ)	ប� 2 4 0x − < 	<� 2 2x− < <  

     ច).  	����	
� ''�:ខន��យ)ខ/Sនក�ព:ងន��យក:6ក= ''Mន�-ម/�កX� �ទ�ច±�=G�=�	ទ? 
ឆ).  	aកY:ង'ទ��X>បទមSយ	គ	%យន�យមន�យ	Kមន:�4ភ��Rច�	K	ន��≪មន:�4ភ�� 
មន:�4#�$ម�ន#�$ន��យក:6ក=N�ព��!$=��	}�≫+	ប�គ\ម~ក=ន��យ)≪
ខ /Sន�មន:�4ភ�≫ចR�ប�� ញ)គ\ម~ក=ម�ន#មន�មន:�4ភ�	ទ+ 
ជ).  �Rប� �ទRMY ក=(ន	ធr�� ����RចWង	'Nម	ន�� 

-     	ប��មm��កមm�ប�=ខ �:�'��ម'���N�ព�	}ធន7'���#�(ន�	'មច 
-     N�ព�	}ធន7(ន�	'មច	6� យ 
-     �R	�Q �   �មm��កមmខ Ä:�'��ម'���+	��� ���	ន�'��ម'����	ទ? 

ឈ).   	��� ���Wង	'Nម	ន�'��ម'����	ទ? 
 -    !~ន! �ង��=�:ទ D#�	ច�	���'���ច�r ក=	ជ�ង 
 -    កRន	ក2ងខ /�ម�ន	ច�	���'���ច�_ ក=	ជ�ង	ទ 
 -    �R	�Q �កRន	ក2ង! �ង	ន�ម�ន#មន�!~ន	ទ 

ញ).  	ប���ន�MនចR��ក�ន�Y3� នមSយ#�$�� �(ក-ន��	
� ! �ង"យWង	'Nម	ន�� 
i. N$�ខ�:�	ធr�$�~�=	3យខ �:�ម�នថ^R�គ
ខ �:�យ$= 
ii. $�~�=	ន�ម�ន�Rច�$�~�=��$ខ �:��/ ប=(ន	ធr�	ទ 
iii. bm ន$�~�=�យ�មSយ	ធr�	%យខ �:�ឈ
ក±$	ទ 
iv. ខ �:�ម�នយ$=$�~�=�#�$ម�ន�Rច$�~�=��$ខ �:��/ ប=(ន	ធr�	ទ 
v. ខ �:�ម�ន#�$ថ^R�	a	ព$	ធr�$�~�=	ទ	$�ក#$ង#�h	ធr�	%យខ �:�ឈ
ក±$+ 

?Æ).  �'Mយប�I ក=	ទ r$ក�ខ
�  
	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�  ចR�o}យប�I ក=)� 

ក . 2 6 0x x− − = $:�'0#� 2 ; 3x x= − =  
ខ . 22 11 5 0x x− + − =  $:�'0#� 1

; 5
2

x x= =  
គ . 2 9 0x − =  $:�'0#� 3 ; 3x x= − =  
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    ឃ). ( )( )5 2 3 0x x− + − =  $:�'0#� 3
; 5

2
x x= =  

ង . 2 ; 5x x= − =  $:�'0#� 2 3 10 0x x− − =  
ច . 1

3 ;
2

x x= − =  $:�'0#� 22 5 3 0x x+ − =  

ឆ . 7
; 4

2
x x≠ ≠  $:�'0#� 22 15 28 0x x− + − ≠  

ជ . 2 ; 4x x≠ − ≠  $:�'0#� 2 2 8 0x x− − ≠  
ឈ . 2 6 0x x+ − <  $:�'0#� 2 ; 3x x< > −  
ញ . 5 ; 1x x≤ ≥ −  $:�'0#� 2 4 5 0x x− − ≤  
� . 22 5 2 0x x− + >  $:�'0#� 1

2 ;
2

x x> <  
d . 2 6 7 0x x+ − ≠  $:�'0#� 7 ; 1x x≠ − ≠  

??).0ម�យ��'Mយប�I ក=	3យ	'UP5!6�
7 ផk:ញ  ចR�o}យ)� 
ក 	ប� ). n  �ច�នSនបdម 	<� 1y n= + �ច�នSនគR+ 
ខ). 'គប=�-ម/ x  	គ(ន ( ) 24 5f x x= −  � �ជ IMន�ន�ច�+ 
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��1
! ន
ង ច�ម2�យ 
?.ចR���	����	
� Wង	'Nម	3យ	'UP1Q ប=�កt� �ទ� ន�ង ក�
�=�-ម/,ពព��-ន��	
�  
! �ង	<�� 

ក).  	Gក(Vl ក=�R(Ml គ
�'U�<ធ�ប�>-ន'U	ទ�កមq:� ន�ងMន	��មក�	
� �	a 
'U	ទ�%	ម� �ក+ 
ច	ម/�យ�  0ង P ���	
� � 	Gក(Vl �R(Ml �'U�ធ�ប�>-ន'U	ទ�កមq:� 
                       q ���	
� � 	Gក(Vl �R(Ml Mន	��មក�	
� �	a'U	ទ�%	ម� �ក 
 	គ(ន   �.( p )=Æ ន�ង �.(q )=1 
 ��	
�  ក).គ
���	
� �M� p q∧ ⇒�.( p q∧ )=Æ+ 

ខ). ម�នMនច�នSនព�� x �មSយ#�$ 2 0x < � � 1 0x + = 	ទ+ 
ច	ម/�យ�  0ង P ���	
� �ម�នMនច�នSនព�� x �មSយ#�$ 2 0x < �ទ 
                       q ���	
� � ម�នMនច�នSនព�� x �មSយ#�$ 1 0x + = 	ទ 
 	គ(ន   �.( p )=1ន�ង �.(q )=0 
 ��	
� ខ ).គ
���	
� �M� p q∨ ⇒�.( p q∨ )=1+ 

គ). 'គប=ច�នSនព��a ន�ង b  �:ទ �#�Mន$ក�
� a b a b++ ≤ ន�ង a b a b− ≤ −
 

ច	ម/�យ�  0ង P ���	
� �'គប=ច�នSនព��a ន�ង b  �:ទ �#�Mន$ក�
� a b a b++ ≤  
                       q ���	
� � 'គប=ច�នSនព��a ន�ង b  �:ទ �#�Mន$ក�
� a b a b− ≤ −  

	គ(ន   �.( p )=1ន�ង �.(q )=1 
��	
� គ ).គ
���	
� �M� p q∧ ⇒  �.( p q∧ )=1+ 

ឃ). ?� �ច�នSនបdម ន�ង�ព6:គ:
-ន�+ 
ច	ម/�យ�  0ង P ���	
� �?� �ច�នSនបdម 
                       q ���	
� � ?��ព6:គ:
-ន� 

	គ(ន   �.( p )=1ន�ង �.(q )=Æ 
 ��	
� ឃ ).គ
���	
� �M� p q∧ ⇒  �.( p q∧ )=Æ+ 

ង). 'គប=ច�នSនគ�=ធមm���  n 	<� 2n �ច�នSនគ�=គR � � 2 1n + �ច�នSនគ�=	��+ 
ច	ម/�យ�  0ង P ���	
� �'គប=ច�នSនគ�=ធមm���  n 	<� 2n �ច�នSនគ�=គR 
                       q ���	
� � 'គប=ច�នSនគ�=ធមm���  n 	<� 2 1n + �ច�នSនគ�=	�� 
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	គ(ន   �.( p )=1ន�ង �.(q )=1 
 ��	
�  ឃ ).គ
���	
� �M� p q∨ ⇒  �.( p q∨ )=1+ 

ច). 'គប=ច�នSនព�� ,a b #�$ a b≤ 	<�ច	</ �ប�ទ { }, /a b x a x b 
 

= ∈ ≤ ≤ℝ ន�ងច	</ � 
	ប�ក { }, /a b x a x b 

 
= ∈ < <ℝ � 

ច	ម/�យ�  0ង P ���	
� �'គប=ច�នSនព�� ,a b #�$ a b≤ 	<�ច	</ �ប�ទ 

{ }, /a b x a x b 
 

= ∈ ≤ ≤ℝ  

                       q ���	
� � 'គប=ច�នSនព�� ,a b #�$ a b≤ 	<�ច	</ �	ប�ក 

{ }, /a b x a x b 
 

= ∈ < <ℝ  

	គ(ន   �.( p )=1ន�ង �.(q )=1 
 ��	
�  ឃ ).គ
���	
� �M� p q∧ ⇒  �.( p q∧ )=1+ 

ឆ). 	ប� a ន�ងb�ច�នSនបdម�hងbY 	<�a b+ ន�ងa b× ក7�ច�នSនបdមន\ងbY #�� � �  
a b+ #ចក3ច=ន\ង�+ 

ច	ម/�យ�  0ង P ���	
� �	ប� a ន�ងb�ច�នSនបdម�hងbY 	<�a b+ ន�ងa b× ក7� 
ច�នSនបdមន\ងbY #�� 
                      q ���	
� � 	ប� a ន�ងb�ច�នSនបdម�hងbY 	<�a b+ #ចក3ច=ន\ង� 

	គ(ន   �.( p )=1ន�ង �.(q )=1 
 ��	
� ឃ ).គ
���	
� �M� p q∨ ⇒  �.( p q∨ )=1+ 
�). គ�:ន��4�� ¤<ក= A, B, C, D, E ន�ង Fមកព>	ខ�X	ផ4ង�bY '���(ន	គ#បង#ចក� 

'កpម #�$'កpមន>មSយ�Mន�Mជ�កច�នSន �<ក= ន�ង Mនªក	ទ�ខ:��bY + 
គ�:ន��4��! �ង�'កpម	ន�'���(ន	គ	�zបច�	%យ�ប=បl:�X«	��មT > ច:�	ធr�កមm��ក�0ម}G 
	ផ4ង�bY + 	'Nយព>N�	�zបច��Sច	គ�\ង)� 

• គ�:ន��4��B ន�ងគ�:ន��4��មកព>	ខ�Xក�ពង =�មម�ន	%យចR$'កpម �មSយbY  
• គ�:ន��4��F ន�ងគ�:ន��4��មកព>	ខ�X(�=��បងម�ន	%យចR$'កpម �មSយbY  
• គ�:ន��4��A ន�ងគ�:ន��4��មកព>	ខ�X(�=��បង'���ច:�កមm��ក�	a� �ទ�$�យ 

'ព��:>�:��¬� 
• គ�:ន��4��B ន�ងគ�:ន��4��មកព>	ខ�Xក�X $'���ច:�កមm��ក�	a� �ទ�$�យ 

(ក=ទRក 
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• គ�:ន��4��C ន�ងគ�:ន��4��មកព>	ខ�X'ព��:>6ន:'���ច:�កមm��ក�	a� �ទ�$�យ 
ទR$ទ�ពRង 

	គ#ថម! �ង�\ង	ទz�)គ�:ន��4��C ន�ង គ�:ន��4��មកព>	ខ�Xក�ពង =�មMនªក	ទ� 
Wងគ
� �� �ទ�+  គ�:ន��4��D ន�ង គ�:ន��4��មកព>	ខ�X0#ក�Mនªក	ទ� Wង 
�ក4�}­�X#ខ 2�+ គ�:ន��4��F ន�ង គ�:ន��4��មកព>	ខ�Xក�X $Mនªក	ទ� Wង  
�Rប� �ទ�+  	��គ�:ន��4��MY ក=�មកព>	ខ�X� 	6� យMនªក	ទ��r>? 

ច	ម/�យ�  0ម�មm��កមmWង	$�	គ(ន0Vង,ពព���RចWង	'Nម 
 ភY�	ពញ ក�X $ (�=��បង ក�ពង =�ម 0#ក� 'ព��>6ន: 

A 0 0 0 1 0 0 
B 0 0 0 0 1 0 
C 1 0 0 0 0 0 
D 0 0 1 0 0 0 
E 0 1 0 0 0 0 
F 0 0 0 0 0 1 

 
�R	ចQ�  A:មកព>	ខ�Xក�ពង =�ម  ªក	ទ�គ
� �� �ទ� 
  B :មកព>	ខ�X0#ក�  ªក	ទ��ក4�}­�X#ខ 2� 
  C:មកព>ភY�	ពញ  ªក	ទ�គ
� �� �ទ� 
  D:មកព>	ខ�X(�=��បង  ªក	ទ��ក4�}­�X#ខ 2� 
  E:មកព>	ខ�Xក�X $  ªក	ទ��Rប� �ទ� 
  F:មកព>	ខ�X'ព��>6ន: ªក	ទ��Rប� �ទ� 
 
�).កY:ងN��	ងt�មSយ-ន'កpមនគ�($ព>��	ព�5'ក®� �មSយ	គMន}ក4>ប><ក=គ
 ,A B ន�ង c+ 

A ន��យ) 	¯	aកY:ងផk�ជន�ង	'b�	a-ថ#̂�$Mន��	ព�5'ក�� �កមm+ 
B ន��យ) 	¯	aកY:ងផk�ជន�ង	'b�	a-ថ#̂�$Mន��	ព�5'ក�� �កមm 	6� យ�:កម�ន  
}/ ប=	ទ+ 
 C ន��យ) 	ប�	¯�°�ក� 	<��:កម�ន}/ ប=	ទ+ មl�ង	ទz�0ម'Uភពច±�=N�  
(ន	%យ�\ង)A ន�ង C ន��យព�� � �ª Bន��យម�នព��	ទ+ 	��	¯�°�ក�#មន	ទ? 
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ច	ម/�យ�  0ង p ���	
�  ”	¯	aកY:ងផk�ជន�ង	'b�	a-ថ#̂�$Mន��	ព�5'ក�� �កមm“ 
             q���	
�  ”�:កម�ន}/ ប=	ទ“ 
             r ���	
�  ”	¯�°�ក�“ 

	3យ Aន��យព�� ,C ន��យព��  ,	6� យ B ន��យម�នព�� 
	គ(ន p ព�� , ( )p q∧ ម�នព�� , ( )r q⇒ ព�� 

•  p ព�� 	6� យ ( )p q∧ ម�នព��	<�	គ(ន q ម�នព�� (	'��	ប� qព��	<�	គ(ន            
( )p q∧ ក7ព��#��) +   

• q ម�នព�� 	6� យ ( )r q⇒ ព��	<�	គ(ន r  ម�នព�� (	'��	ប� r ព��	<�	គ(ន 
( )r q⇒ ម�នព��) + 

�Rច	ន� ��	
�  “	¯�°�ក�”ម�ន#មន���	
� ព��	ទ Mនន�យ)	¯ម�ន#មន�°�ក�     
	ទ+ 

²).មន:�4ប><ក= #�$ទ>?	12 �ផ$ ទ>�	12 ��� ន�ង ទ>�	12 �	ផង (នន��យ�Rច�	K� 
 ផ$�   ខ �:�%យ: ���Y �, ខ �:�Mន%យ:��ច�ង�� ��Y � ន�ង 	'ចPន�ង	ផង ?�Y �+ 
 ���   ខ �:�ម�ន#មន	ក2ង�ង	គ	ទ,  ខ �:� ន�ង 	ផងMន%យ:ខ:�bY  ��Y �,  	ផង%យ:  
                      �³�Y �+ 
 	ផង�   ខ �:�	ក2ង�ងផ$,  ផ$%យ: ���Y �,  ��%យ:	'ចPន�ងផ$ ��Y �+ 
 	��	គ%ចក�
�=%យ:MY ក=�(ន�	ទ 	ប�	គ�\ង) ប�j ��	
� ! �ងប>�ប�=មន:�4 

MY ក=�Mន��	
� មSយម�នព�� + 
ច	ម/�យ�0ង , ,x y z �ច�នSន%យ:	�zងbY -ន ផ$  ��  ន�ង 	ផង 

	គ%ចក�
�=(ន�Rច�	K 
 ផ$� ( ) ( )"( 22), 2 , 1 "x x y x z= = − = +  

 ��� ( ) ( ) ( ) ( ) ( )" , 3 3 , 25 "x y z y y z y z z≥ ∧ ≤ = + ∨ = − =  
 	ផង� ( ) ( ) ( )" , 23 , 3 "z x x y x< = = +  

	3យប�j ��	
� �ប�=មន:�4MY ក=�Mន��	
� មSយម�នព�� 	យ�ងន\ងព�ន��`	K0មក�
>
�Rច�	K� 
( )i  	ប� ( )22x = ព��   , ( )2x y= − ព��   , ( )1x z= + ម�នព�� 

 ( )22x = ព�� ( )23x⇒ = ម�នព�� ( )3y x⇒ = + ព�� 
 បl:#នX  ��	
� ( )2x y= −  ន�ង��	
�  ( )3y x= + ម�ន%ចព��! �ងព>�	ទ 
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 	ន�  ក�
>�Rច ( )i ម�ន%ច	K�Sច	ទ+ 
( )ii  	ប� ( )22x = ព��   , ( )2x y= − ម�នព��   , ( )1x z= + ព�� 

 ( )22x = ព�� ( )23x⇒ = ម�នព�� ( )3y x⇒ = + ព�� 
	3យ ( )3y x= + ព�� ន�ង ( )1x z= + ព�� 
(នន�យ) ( )4y z= +  ព�� 
�Rច	ន� ( ) ( )( )3 3y z y z= + ∨ = − ម�នព��    ( )1  
( )( 22x = ព�� ន�ង ( )1x z= +   ព�� ) ( )25z⇒ = ម�នព��      ( )2  

( )1 ន�ង( )2 ប�I ក=)ប�j ��	
� �ប�=��Mន��	
� ព>�ម�នព�� #�$ផk:យ	Kន\ង
�មm��កមm 
�Rច	ន�  ក�
> ទ>( )ii ម�ន%ច	K�Sច	ទ+ 
( )iii  	ប� ( )22x = ម�នព��   , ( )2x y= − ព��   , ( )1x z= + ព�� 

  ( )2x y= − ព�� ( )3y x⇒ = + ម�នព��  ( )23x⇒ = ព�� 
  ( )( 2x y= − ព�� ( )23x∧ = ព�� ) ( )25y⇒ = ព�� 
  ( )3y x= + ម�នព�� ( )z x⇒ < ព�� 
  ( )( z x< ព�� ( )23x∧ = ព�� ) ( )25z⇒ = ម�នព�� 
  ( )25z = ម�នព�� ( )( x y⇒ ≤ ព��   , ( )z y≤ ព��   , ( )3y z= + ព�� )  
  ( )( 3y z= + ព�� ( )25y∧ = ព�� ) ( )22z⇒ = ព�� 

       ម�l ង	ទz���	
� ( )23, 25, 22x y z= = = 	ន�	ផk�ង�k �=�មm��កមm#�$)ប�j
��	
� �ប�=មន:�4MY ក=� Mនព>���	
� ព��ន�ងមSយ��	
� ព��+ 

 �Rច	ន� ផ$%យ: ���Y �   ��%យ: �³�Y �  ន�ង	ផង%យ: ���Y �+ 
³).	3យ	'UP0Vង�-ម/,ពព��ចR�o}យប�I ក=)� 
 ក). ( ) ( ) ( )p q r p q p r∧ ∨ ≡ ∧ ∨ ∧  

 ខ). ( ) ( ) ( )p q r p q p r∨ ∧ ≡ ∨ ∧ ∨  
ច	ម/�យ� �'Mយប�I ក=0ម0Vង�-ម/,ពព�� 

ក). ( ) ( ) ( )p q r p q p r∧ ∨ ≡ ∧ ∨ ∧  
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 0Vង�-ម/,ពព�� 

p  q  r  q r∨  p q∧  p r∧  ( )p q r∧ ∨  ( ) ( )p q p r∧ ∨ ∧  
1 1 1 1 1 1 1 1 
1 1 0 1 1 0 1 1 
1 0 1 1 0 1 1 1 
1 0 0 0 0 0 0 0 
0 1 1 1 0 0 0 0 
0 1 0 1 0 0 0 0 
0 0 1 1 0 0 0 0 
0 0 0 0 0 0 0 0 

0ម0Vង�-ម/,ពព��	យ�ង	ឃ�ញ) ( )p q r∧ ∨ ន�ង ( ) ( )p q p r∧ ∨ ∧ Mន �-ម/ 
,ពព���RចbY  + 

�R	ចQ�          

ខ). ( ) ( ) ( )p q r p q p r∨ ∧ ≡ ∨ ∧ ∨  

0Vង�-ម/,ពព�� 
p  q  r  q r∧  p q∨  p r∨  ( )p q r∨ ∧  ( ) ( )p q p r∨ ∧ ∨  
1 1 1 1 1 1 1 1 
1 1 0 0 1 1 1 1 
1 0 1 0 1 1 1 1 
1 0 0 0 1 1 1 1 
0 1 1 1 1 1 1 1 
0 1 0 0 1 0 0 0 
0 0 1 0 0 1 0 0 
0 0 0 0 0 0 0 0 

 
0ម0Vង�-ម/,ពព��	គ(ន     
 

( ) ( ) ( )p q r p q p r∧ ∨ ≡ ∧ ∨ ∧  

( ) ( ) ( )p q r p q p r∨ ∧ ≡ ∨ ∧ ∨  
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¤). ��ក��:ព$,ព (Validity)-នArgument Wង	'Nម� 
ក). ( ) ( )p q p q∧ ⇒ ∨

 

ច	ម/�យ� ( ) ( )p q p q∧ ⇒ ∨  
0Vង�-ម/,ពព�� 

p  q  p q∧  p q∨  ( ) ( )p q p q∧ ⇒ ∨  
1 
1 
0 
0 

1 
0 
1 
0 

1 
0 
0 
0 

1 
1 
1 
0 

1 
1 
1 
1 

0ម0Vង 	គ(ន ( ) ( )p q p q∧ ⇒ ∨  � Tautology 
�Rច	ន� ( ) ( )p q p q∧ ⇒ ∨ ព���ន�ច� 
ខ). ( )p q q∧ ⇒

 

ច	ម/�យ� ( )p q q∧ ⇒  
0Vង�-ម/,ពព�� 

p  q  p q∧  ( )p q q∧ ⇒  
1 
1 
0 
0 

1 
0 
1 
0 

1 
0 
0 
0 

1 
1 
1 
1 

0ម0Vង	គ(ន ( )p q q∧ ⇒  � Tautology 
�Rច	ន� ( )p q q∧ ⇒ ព���ន�ច� 
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គ). p q p q     
∨ ⇒ ∧

 

ច	ម/�យ� p q p q     ∨ ⇒ ∧  
0Vង�-ម/,ពព�� 

p  q  p  q  p q∧  p q∧  p q∧  [ ]p q p q ∨ ⇒ ∧   
1 
1 
0 
0 

1 
0 
1 
0 

0 
0 
1 
1 

0 
1 
0 
1 

0 
0 
0 
1 

1 
0 
0 
0 

0 
0 
0 
1 
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1 

0ម0Vង p q p q     ∨ ⇒ ∧ � Tautology 

�Rច	ន� p q p q     ∨ ⇒ ∧ ព���ន�ច�+ 
ឃ). ( ) ( )p q p q p 

  
∧ ∧ ∨ ⇒

 

ច	ម/�យ� ( ) ( )p q p q p 
 

∧ ∧ ∨ ⇒  
0Vង�-ម/,ពព�� 

p  q  p q∧  p q∨  p q∨  ( ) ( )p q p q∧ ∧ ∨  ( ) ( )p q p q p ∧ ∧ ∨ ⇒
 

 
1 
1 
0 
0 

1 
0 
1 
0 

1 
0 
0 
0 
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1 
1 
0 

0 
0 
0 
1 

0 
0 
0 
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1 
1 

0ម0Vង	គ(ន ( ) ( )p q p q p 
 

∧ ∧ ∨ ⇒ � Tautology 
�Rច	ន� ( ) ( )p q p q p 

 
∧ ∧ ∨ ⇒ ព���ន�ច�+ 

ង). ( ) ( ){ } ( )p q p p q q p p     
∧ ⇒ ∧ ⇔ ⇒ ∨ ⇒

 

ច	ម/�យ� ( ) ( ){ } ( )( )p q p p q q p p 
 ∧ ⇒ ⇒ ⇔ ⇒ ∨ ⇒  

0ង ( ) ( ){ } ( )( )U p q p p q q p p 
 = ∧ ⇒ ⇒ ⇔ ⇒ ∨ ⇒  

 ( )A q p= ⇒ ( )B p q= ⇔ ( )C q p= ∨  
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0Vង�-ម/,ពព�� 

p  q  p  q  A  p A∧  B  [ ]p A B∧ ⇒  C  [ ]{ }( )p A B C∧ ∧ ⇒  U  
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0ម0Vង	គ(ន ( ) ( ){ } ( )( )p q p p q q p p 
 ∧ ⇒ ⇒ ⇔ ⇒ ∨ ⇒  � Tautology 

�Rច	ន� ( ) ( ){ } ( )( )p q p p q q p p 
 ∧ ⇒ ⇒ ⇔ ⇒ ∨ ⇒ ព���ន�ច�+ 

ច). ( )p q q p 
 ⇒ ∨ ⇒

 

ច	ម/�យ� ( )p q q p 
 ⇒ ∨ ⇒

      
0Vង�-ម/,ពព�� 

p  q  p q⇒  ( )p q q⇒ ∨  ( )p q q ⇒ ∨    ( )p q q p ⇒ ∨  ⇒   
1 
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1 
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0 
1 
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1 
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1 

 0ម0Vង	គ(ន ( )p q q p ⇒ ∨  ⇒  � Tautology 

�Rច	ន� ( )p q q p ⇒ ∨  ⇒  ព���ន�ច�+ 
ឆ). ( )p q p q 

 ⇒ ∧ ⇒
 

ច	ម/�យ� ( )p q p q 
 ⇒ ∧ ⇒

      
0Vង�-ម/,ពព�� 

p  q  q p∧  ( )p p q⇒ ∧  ( )p q p ⇒ ∧    q  ( )p q p q ⇒ ∧  ⇒   
1 
1 
0 
0 
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0 
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0 
0 
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0 
1 
1 

0 
1 
0 
0 

0 
1 
0 
1 

1 
1 
1 
1 

 0ម0Vង 	គ(ន ( )p q p q 
 ⇒ ∧ ⇒  � Tautology 

�Rច	ន� ( )p q p q ⇒ ∧  ⇒  ព���ន�ច�+ 
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ជ). ( ) ( ) ( )p q r q r p⇒ ∧ ⇒ ⇒ ⇒
 

ច	ម/�យ� ( ) ( ) ( )p q r q r p⇒ ∧ ⇒ ⇒ ⇒  
0Vង�-ម/,ពព�� 

p  q  r  p  q  p q⇒  r q⇒  r p⇒  ( ) ( )p q r q⇒ ∧ ⇒  U  
1 
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0 
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 0ម0Vង 	គ(ន ( ) ( ) ( )p q r q r p⇒ ∧ ⇒ ⇒ ⇒ �Tautology 
�Rច	ន� ( ) ( ) ( )p q r q r p⇒ ∧ ⇒ ⇒ ⇒ ព���ន�ច�+ 

ឈ). ( ) ( ) ( )p r p q r q 
 ⇒ ⇒ ⇒ ∨ ⇒

 

ច	ម/�យ� ( ) ( ) ( )p r p q r q 
 ⇒ ⇒ ⇒ ∨ ⇒  

0Vង�-ម/,ពព�� 
p  q  r  q  r  p q⇒  r q⇒  p r⇒  ( ) ( )p q r q⇒ ∨ ⇒  U  
1 
1 
1 
1 
0 
0 
0 
0 

1 
1 
0 
0 
1 
1 
0 
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0 
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0 
0 
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1 
0 
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1 
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1 
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0ម0Vង 	គ(ន ( ) ( ) ( )p r p q r q 

 ⇒ ⇒ ⇒ ∨ ⇒ � Tautology 



� �ទ��� ន�	�
ប�
 �                                                  ក�ច��
������គ�� 	� �ទ� 

គ
�ន����	គ�� 	-
�ប� �ទ��ក�មទ�   (ជ�#ន�ទ� $) ទ�ព'
ទ� 34 

 

�Rច	ន� ( ) ( ) ( )p r p q r q 
 ⇒ ⇒ ⇒ ∨ ⇒ ព���ន�ច�+ 

ញ). ( ) ( ){ }p q r p q r 
 ⇒ ∧ ⇒ ∧ ⇒

 

ច	ម/�យ� ( ) ( ){ }p q r p q r  ⇒ ∧ ⇒ ∧ ⇒  
0ង ( ) ( ){ }A p q r p q  = ⇒ ∧ ⇒ ∧  

0Vង�-ម/,ពព�� 

0ម0Vង 	យ�ង	ឃ�ញ) ( ) ( ){ }p q r p q r  ⇒ ∧ ⇒ ∧ ⇒ �Tautology 
�Rច	ន�  ( ) ( ){ }p q r p q r  ⇒ ∧ ⇒ ∧ ⇒ ព���ន�ច�+ 

�). ( ) ( ) ( ){ }p q r p q p r p   
   ⇒ ∧ ∨ ⇒ ∧ ⇒ ⇒

 

ច	ម/�យ� 
( ) ( ) ( ){ }p q r p q p r p      ⇒ ∧ ∨ ⇒ ∧ ⇒ ⇒  

0ង ( ) ( ) ( ),A p q r p B q p r   
   = ⇒ ∧ ∨ = ∧ ⇒  
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0Vង�-ម/,ពព�� 
p  q  r  p q⇒  r p∨  A  q p∧  B  A B⇒  A B⇒  U  
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0ម0Vង 	យ�ង	ឃ�ញ) ( ) ( ) ( ){ }p q r p q p r p      ⇒ ∧ ∨ ⇒ ∧ ⇒ ⇒ � Tautology 
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ឃ).ប�� ញ)ច�	��∀ ច�នSនព��a b c+ + 0=   	<� 3 3 3 3a b c abc+ + =  

ច	ម/�យ�ប�� ញ)ច�	��∀ ច�នSនព��a b c+ + 0= 	<� 3 3 3 3a b c abc+ + =  
0ង P �ព6:�#�$Mន�� ,a bន�ងc  
	គ(ន ( ) ( ) ( )3 2P x x a b c x ab bc ac x abc= − + + + + + −  
	3យ , ,a b c 	ផk�ង�k �=$ក�ខ
� �ម>N� ( ) 0P x =  

	យ�ង(ន ( ) ( )3 2 0a a b c a ab bc ac a abc− + + + + + − = ( )1  
( ) ( )3 2 0c a b c c ab bc ac c abc− + + + + + − = ( )2            

( ) ( )3 2 0b a b c b ab bc ac b abc− + + + + + − = ( )3  
យក ( )1 + ( )2 + ( )3 	គ(ន 
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1 1 1 1...... 3
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#� 0a b c+ + = 3 3 3 3a b c abc⇒ + + =  

 
�Rច	ន�                                                             ព�� 

 
ង).ប�� ញ) 3 32 5 2 5+ + − �ច�នSន�ន�!ន 

ច	ម/�យ�ប�� ញ) 3 32 5 2 5+ + − �ច�នSន�ន�!ន 
0ង 3 32 5 2 5x = + + −  

	គ(ន 3 32 5 2 5 0x − + − − =  
	3យ 0a b c+ + = < �	%យ 3 3 3 3a b c abc+ + =  
	គ(ន ( ) ( ) ( ) ( )3 32 5 2 5 3 2 5 2 5x x− + − − = + −                                            
 

                
( ) ( )3 32 5 2 5 3 4 5x x− + − − = −  

                
( ) ( )3 2 5 2 5 3x x− + − − = −  

       

( ) ( )3

3

2 5 2 5 3 0

3 4 0

x x

x x

− + − − + =

+ − =
 

                                           
( )( )21 4 0x x x− + + =  

	3យ 2; 4 0x x x∀ ∈ + + >ℝ �ន�ច� 
  	គ(ន 1 0 1x x− = ⇒ =  

 
�Rច	ន� 
 
ច).	យ�ងMន 0a b c+ + = ប�� ញ) 2 2 2 2 2 2 2 2 2

1 1 1 0
a b c b c a c a b

+ + =
+ + + + + +  

 
ច	ម/�យ�	យ�ងMន 0a b c+ + = ប�� ញ) 2 2 2 2 2 2 2 2 2

1 1 1
0

a b c b c a c a b
+ + =

+ + + + + +  
	3យ 0a b c+ + = a b c⇒ + = −  

3 3 3 3a b c abc+ + =  

3 32 5 2 5 1+ + − = �ច�នSន�ន�!ន 
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2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2 2 2 2 2 2 2

2

2

2

2

2

2
1 1 1 1 1 1

2 2 2

a ab b c

a b c ab

a ac c b

a c b ac

b c bc a

b c a bc

bc ac abb c a c a b a b c

+ + =
+ − = −

+ + =
+ − = −

+ + =
+ − = −

+ + = − − −
+ − + − + −

 

                                                                                              

( )
2

a b c

abc

+ +
= −  

 

�Rច	ន� 

 

ឆ).	ប� 0a b c+ + = 	<�ប�� ញ) 1
1 1 1

a b c
ab a bc b ac c

+ + =
+ + + + + +  

ច	ម/�យ� 	ប� 0a b c+ + = 	<�ប�� ញ) 1
1 1 1

a b c
ab a bc b ac c

+ + =
+ + + + + +  

	3យ 1abc = 1a
bc

⇒ =  

	គ(ន 2 2 2 2 2 2 2 2 2

1
1 1 1

1 1 1 11

b bcbc
bc b bc ba b c b c a c a b

c bc

+ + = + +
+ + + ++ + + + + + + +

 

                 
1
1
1

b bc
b bc

+ +=
+ +

=
 

 
�Rច	ន�  
  
ជ).	គ	%យ 1 2 120 .......x x x< < < < �     

 

ប�� ញ) 1 2 3 9 1 2 3 12

3 6 9 4 8 12

.... .....
7

x x x x x x x x
x x x x x x

+ + + + + + + ++ <+ + + +
 

 
ច	ម/�យ� 	គ	%យ 1 2 120 .......x x x< < < <  

ប�� ញ) 1 2 3 9 1 2 3 12

3 6 9 4 8 12

.... .....
7

x x x x x x x x
x x x x x x

+ + + + + + + ++ <
+ + + +  

2 2 2 2 2 2 2 2 2
1 1 1 0

a b c b c a c a b
+ + =

+ + + + + +    

; 0abc ≠  

	ប� 0a b c+ + = 	<� 1
1 1 1

a b c
ab a bc b ac c

+ + =
+ + + + + +  
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	3យ 1 2 3x x x< <  	<� 1 2 3 33x x x x+ + <  
               54 6x x x< < 	<� 54 6 63x x x x+ + <  
                7 8 9x x x< < 	<� 7 8 9 93x x x x+ + <  
                           

( )1 2 3 9 3 6 9.... 3x x x x x x x⇒ + + + + < + +  

                             

1 2 3 9

3 6 9

...
3

x x x x
x x x

⇒
+ + + + <

+ + ( )1  

	6� យ 1 2 3 4x x x x< < <  	<� 1 2 3 4 44x x x x x+ + + <  
               5 76 8x x x x< < < 	<� 5 76 8 84x x x x x+ + + <  
       9 10 11 12x x x x< < < 	<� 9 10 11 12 124x x x x x+ + + <  

                                       
( )1 2 3 12 4 8 12.... 4x x x x x x x⇒ + + + + < + +  

                                       4 8 12

1 2 3 12 4
....

x x x

x x x x
⇒ <

+ +
+ + + + ( )2  

0ម ( )1 ន�ង ( )2  
     
  	គ(ន 

 

ឈ). ?). 	ប�xន�ងy�ច�នSនគ�=	��	<�x+y�ច�នSនគ�=គR 
        �). 	ប�xន�ងy�ច�នSនគ�=	��	<�xy�ច�នSនគ�=	��+ 
ច	ម/�យ� 
?). ប�� ញ)	ប�xន�ងy�ច�នSនគ�=	��	<�x+y�ច�នSនគ�=គR 

0ង 2 1x k= +   ន�ង 2 1y l= + ; ,k l ∈ℕ  

	គ(ន 2 1 2 1x y k l+ = + + +  

                            2 2 2k l= + +  

                            
2( 1)k l= + + �ច�នSនគ�=គR 

  �). 	ប�xន�ងy�ច�នSនគ�=	��	<�xy�ច�នSនគ�=	�� 
0ង 2 1x m= + ន�ង 2 1y n= + ; ,m n∈ℕ  
        	គ(ន  ( )( )2 1 2 1xy m n= + +  

                                          
2(2 ) 1mn m n= + + + �ច�នSនគ�=	�� 

 

1 2 3 9 1 2 3 12

3 6 9 4 8 12

.... .....
7

x x x x x x x x
x x x x x x

+ + + + + + + ++ <
+ + + +
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@).�'Mយប�I ក=ផk:យព>N�ព�� 

ក).	គ	%យច�នSនបdមប>	ផ4ងbY , &p q r ប�� ញ) 33 3, &p q r ម�ន#មន�ប>�S-ន 
�r:>�នពrនX�មSយ	g�យ+ 

ច	ម/�យ� , &p q r �ច�នSនបdមប>	ផ4ងbY ប�� ញ) 33 3, &p q r ម�ន#មន�ប>�S-ន 
�r:>�នពrនX�មSយ	g�យ 

5បM) 33 3, &p q r ��S-ន�r:>�នពrនX 
	<�Mនច�នSនព�� , ,a b c ន�ង d #�$ 33 3, ,p a q a bd r a cd= = + = +  

	គ(ន
33 3 3q p r p

d
b c
− −= =  

33 33 ) )( (q p r pc b− = −⇔  

        
33 33 ) )q c p r b pc b− = −  

             

33 3( )b c p r c qb− = −  

0ង ,α β  ន�ងλ �ច�នSនគ�=� �"ទ>ប#�$ , ,b c c bα β λ= − = − =  
	យ�ង(ន� 

                    

33 3

3 3 2 2 2 23 33 3

p r q

p r r q rq

α λ β
α λ λ β λβ

= +

= + +
 

                   

( )3 3 3 2 33 3

3 3 3 33

3 3 3
3

3

3

3

p q r r q r q

p q r pqr

p q rpqr

λα β λ λβ β

α β λ λβα
α β λ

αβλ

= + + +

= + +
− −=

 

ផk:យព>N�ព��	'���ងFទ>?�ច�នSន��ន�!ន #��ងFទ>��ច�នSន�ន�!ន 

 

                      �Rច	ន� 

 
 
ខ).o}យប�I ក=) ;a b∀ ∈ℝ 	គ(ន 2a b a be e e ++ ≥  

ច	ម/�យ�o}យប�I ក=) ;a b∀ ∈ℝ 	គ(ន 2a b a be e e ++ ≥  

0ង :p ;a b∀ ∈ℝ ; 2a b a be e e ++ ≥  
      :p¬ ;a b∀ ∈ℝ ; 2a b a be e e ++ <  
 	គ(ន�  2 0a b a be e e ++ − <  

33 3, &p q r
  
ម�ន#មន�ប>�S-ន�r:>�នពrនX�មSយ	g�យ 
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2

0a be e 
 
 

− < ផk:យព>N�ព�� 

                            
:p⇒¬ ���	
� ម�នព�� 

 
�Rច	ន� 

 
គ).ប�� ញ) m �ច�នSន��ន�!ន( mម�ន#មន�N	�'xក�) 
ច	ម/�យ�ប�� ញ) m �ច�នSន��ន�!ន( mម�ន#មន�N	�'xក�) 
5បM) m �ច�នSន�ន�!ន 
 am

b
= #�$a ន�ងbបdម�hងbY  

  
2

2
am
b

= < �	%យ 2 2a mb=  
	គ(ន 2a �ព6:គ:
-នm	<�a �ព6:គ:
-នm#�� 
 	គ(ន 

2 2 2

2 2
2

2 2

a km

k m mb

m kb
m

b mk

=
=

=

=

 

 	គ(ន 2b �ព6:គ:
-នm	<�b�ព6:គ:
-នm#��	3យa ន�ងbMន�S#ចក�Sម m  
ផk:យព>�មm��កមm#��)a ន�ងbបdម�hងbY  
  
      �Rច	ន� 
 
Â). �'Mយប�I ក=ផk:យព>�មm��កមm 
ក).ប�� ញ)ច�	��ច�នSនគ�=mន�ងn	ប�ផ$គ:
mnម�នម#មន�ព6:គ:
-ន3	ទ   	<�m

ន�ងnក7ម�នម#មន�ព6:គ:
-ន3#��+ 
ច	ម/�យ�0ង :p mn ម�ន#មន�ព6:គ:
-ន3 
          :q mន�ងnម�ន#មន�ព6:គ:
-ន3 
       :p¬ mn�ព6:គ:
-ន3 

; ,a b∀ ∈ℝ 2a b a be e e ++ ≥  

m  �ច�នSន��ន�!ន 
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       :q¬ mន�ងn�ព6:គ:
-ន3 
      	ប� 3m k=  ន�ង 3n l=  
      	<� 3 3mn k l= ×  

                  
( )3 3mn kl=  

    	គ(ន q p¬ ⇒¬ ���	
� ព�� 
       �Rច	ន� p q⇒ ព�� 
ខ).ប�� ញ)	ប� 2n ម�ន#មន�ព6:គ:
-ន5 	<�n ក7ម�ន#មន�ព6:គ:
-ន5#�� 
ច	ម/�យ� 0ង :p 2n ម�ន#មន�ព6:គ:
-ន5 
            :q n ម�ន#មន�ព6:គ:
-ន5 
         :p¬ 2n �ព6:គ:
-ន5 
         :q¬ n �ព6:គ:
-ន5 
 	ប� 5n k=  ន�ង 2 225n k= 	<� 
 5 5nn k k= ×  
                

( )2 25 5n k=  
   	គ(ន q p¬ ⇒¬ ���	
� ព�� 
 �Rច	ន� p q⇒ ព�� 
គ).ប�� ញ)	ប� ( )( )1 2 0x x+ − = 	<� 0x ≠  

ច	ម/�យ�0ង :p ���	
� ( )( )1 2 0x x+ − =  
 :q ���	
� 0x ≠  
  :p¬ ���	
� ( )( )1 2 0x x+ − ≠  
  :q¬ ���	
� 0x =  
 	ប� 0x =   	<� ( )( ): 0 1 0 2 2p + − = −   
 	គ(ន q p¬ ⇒¬ ���	
� ព�� 
�Rច	ន� p q⇒ ព�� 
ឃ).ប�� ញ)	ប� ( )5 0x x − < 	<�0 5x< <  

ច	ម/�យ�  0ង  :p ���	
� ( )5 0x x − <  
               :q ���	
� 0 5x< <  
             :p¬ ���	
� ( )5 0x x − >  
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  :q¬ ���	
� 5 0x< <  
 	ប� 5x >   	<� ( ): 5 0p x x − >  

	ប� 0x <   	<� ( ): 5 0p x x − >  
 	គ(ន q p¬ ⇒¬ ���	
� ព�� 
�Rច	ន� p q⇒ ព�� 
ង).ប�� ញ)	ប� 2 4 0x − < 	<� 2 2x− < <  

ច	ម/�យ�0ង :p ���	
� 2 4 0x − <  
           :q ���	
� 2 2x− < <  
        :p¬ ���	
� 2 4 0x − >  
        :q¬ ���	
� 2 2x< < −  
 	ប� 2x >   	<� 2: 4 0p x − >  

	ប� 2x < − 	<� 2: 4 0p x − >  
 	គ(ន� q p¬ ⇒¬ ���	
� ព�� 
�Rច	ន�        p q⇒ ព�� 
ច).	����	
� ''�:ខន��យ)ខ/Sនក�ព:ងន��យក:6ក ''Mន�-ម/�កt� �ទ�ច±�=G�=�	ទ? 
ច	ម/�យ�	យ�ងម�ន%ចhយ�-ម/ច±�=G�=	K	$���	
� ''�:ខន��យ)ខ/Sនក�ព:ង 
ន��យក:6ក ''	ទ	'��� 

� 	ប��:ខន��យព��	<� ''�:ខក�ព:ងក:6ក#មន ''  
� 	ប��:ខន��យម�នព��	<� ''�:ខម�នក�ព:ងក:6ក	ទ ''  

ឆ).	aកY:ង'ទ��X>បទមSយ	គ	%យន�យមន�យ	Kមន:�4ភ��Rច�	K	ន�� មន:�4ភ�� 
មន:�4#�$ម�ន#�$ន��យN�ព��!$=��	}�+	ប�គ\ម~ក=ន��យ) ”ខ /Sន�មន:�4ភ�”  
ចR�ប�� ញ)គ\ម~ក=ម�ន#មន�មន:�4ភ�	ទ+ 

ច	ម/�យ�ប�� ញ)គ\ម~ក=ម�ន#មន�មន:�4ភ�� 
• 	ប���	
� � ''គ\ម~ក=ន��យ)ខ/Sន�មន:�4ភ�"ព�� 

⇒គ\ម~ក=ន��យN�ព��#�មន:�4ភ�ម�ន#�$ន��យN�ព��!$=��	}�+ 
�R	ចQ� គ\ម~ក=ន��យN�ព��	ន�ម�ន#មន�មន:�4ភ�	ទ+ 

• 	ប���	
� � ''គ\ម~ក=ន��យ)ខ/Sន�មន:�4ភ�"ម�នព�� 
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⇒គ\ម~ក=ម�ន#មន�មន:�4ភ�	ទ+  
�R	ចQ�ច�	��'គប=ក�
> គ\ម~ក=ម�ន#មន�មន:�4ភ�	ទ+ 

ជ).�Rប� �ទRMY ក=(ន	ធr�� ����RចWង	'Nម	ន�� 
-     	ប��មm��កមm�ប�=ខ �:�'��ម'���N�ព�	}ធន7'���#�(ន�	'មច 
-     N�ព�	}ធន7(ន�	'មច	6� យ 
-     �R	ចQ�   �មm��កមmខ Ä:�'��ម'���+	��� ���	ន�'��ម'����	ទ? 

ច	ម/�យ�� ���	ន�'��ម'����	ទ? 
0ង p ���	
� "	ប��មm��កមm�ប�=ខ �:�'��ម'���"  
       q ���	
� "N�ព�	}ធន7'���#�(ន�	'មច"  
0ម��	
� ទ>មSយ-ន� ���គ
 p q⇒ 	6� យ#ផQកWង	'Nយ-ន� ���គ
q p⇒ #� p q⇒

ម�ន�មមR$ន�ងq p⇒ 	ទ 
�Rច	ន�    � ���	ន�ម�ន'��ម'���	ទ+ 
ឈ).	��� ���Wង	'Nម	ន�'��ម'����	ទ? 
 -    !~ន! �ង��=�:ទ D#�	ច�	���'���ច�r ក=	ជ�ង 
 -    កRន	ក2ងខ /�ម�ន	ច�	���'���ច�_ ក=	ជ�ង	ទ 
 -    �R	�Q �កRន	ក2ង! �ង	ន�ម�ន#មន�!~ន	ទ 
ច	ម/�យ�	��� ���	ន�'��ម'����	ទ 

0ង p ���	
� � "�!~ន"  
        q ���	
� � "�Yក	ច�	���'���ច�r ក=	ជ�ង"  
0ម��	
� ទ>មSយ-ន� ���គ
 p q⇒ 	6� យ0ម��	
� ទ> ( )2 ន�ងទ> ( )3 -ន� ���គ
 

q p¬ ⇒¬ 0ម'ទ��X>បទ� p q⇒ q p≡ ¬ ⇒¬ ព�� 
�Rច	ន� � ���	ន�ព���'��ម'���+ 

ញ).	ប���ន�MនចR��ក�ន�Y3� នមSយ#�$�� �(ក-ន��	
� ! �ង"យWង	'Nម	ន�� 
vi. N$�ខ�:�	ធr�$�~�=	3យខ �:�ម�នថ^R�គ
ខ �:�យ$= 
vii. $�~�=	ន�ម�ន�Rច�$�~�=��$ខ �:��/ ប=(ន	ធr�	ទ 
viii. bm ន$�~�=�យ�មSយ	ធr�	%យខ �:�ឈ
ក±$	ទ 
ix. ខ �:�ម�នយ$=$�~�=�#�$ម�ន�Rច$�~�=��$ខ �:��/ ប=(ន	ធr�	ទ 
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x. ខ �:�ម�ន#�$ថ^R�	a	ព$	ធr�$�~�=	ទ	$�ក#$ង#�h	ធr�	%យខ �:�ឈ
ក±$+ 
ច	ម/�យ� �ក	�ចកX>�នY�3� ន#�$�� �(ក-ន��	
� � 

	យ�ង�	ងt�	ឃ�ញ)�ក`#�$ន��យ#�មXងគ
 ''$�~�=	ន� ''ន�ង ''$�~�=�យ ''  
	យ�ង(ន� 
- $�~�=	ន�ម�ន�Rច$�~�=��$ខ �:��/ ប=(ន	ធr�	ទ 
- �R	�Q �ខ �:�ម�នយ$=h	ទ(0ម��	
� ទ>4) 
- �R	�Q �ខ �:�ថ^R�(0ម��	
� ទ>1) 
- �R	�Q �h	ធr�	%យខ �:�ឈ
ក±$(0ម��	
� ទ>5) 
- �R	�Q �hម�ន#មន�$�~�=�យ	ទ(0ម��	
� ទ>3) 
�Rច	ន� 	�ចកX>�ន�3� ន#�$�� �(ក-ន��	
� ! �ង��=	ន�គ
$�~�=	ន�ម�ន#មន� 
$�~�=�យ	ទ+ 

?Æ)  �'Mយប�� ក=	ទ r�$ក�ខ
�  
ក. 	3យ	'UP�'Mយប�I ក=	ទ r�$ក��
�   ចR�o}យប�I ក=)� 

        . 2 6 0x x− − = $:�'0#� 2 ; 3x x= − =  
ច	ម/�យ� 

ក. 	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   ចR�o}យប�I ក=)� 
        . 2 6 0x x− − = $:�'0#� 2 ; 3x x= − =  
   0ង  2: 6 0p x x− − =  
 : 2 ; 3q x x= − =  
	គ(ន� 2: 6 0p q x x⇔ − − =  $:�'0#� 2 ; 3x x= − =  
	��មT >	%យ p q⇔  ព�� $:�'0#� p q⇒ ព�� ន�ង q p⇒ ព�� 
+�ក p q⇒  
 2: 6 0p q x x⇔ − − =  	<� 2 ; 3x x= − =  
 	3   2: 6 0p x x− − =  

                2 3 2 6 0x x x− + − =  
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( ) ( )
( )( )
3 2 3 0

3 2 0

3 0 3

2 0 2

x x x

x x

x x

x x




− + − =

− + =

− = ⇒ =
+ = ⇒ = −

 

 	គ(ន� 2 6 0x x− − =  	<�  2 ; 3x x= − =  ព��	<�  p q⇒ ព��+ 
+ �ក q p⇒  
 : 2 ; 3q p x x⇒ = − =  	<� 2 6 0x x− − =  
	3យ : 2 ; 3q x x= − =  

• � �ធ>ទ>?. 
 2x = −  	<� 2 0x + =  ( )1  
 3x =   	<�   3 0x − =  ( )2  
 គ:
 ( ) ( )1 & 2  	គ(ន� 2 2 3 6 0x x x+ − − =                                                 

2 6 0x x− − =  ���	
�  p  
	គ(ន�  q p⇒   ព�� 

• � �ធ>ទ>�. 
 	ប� 2x = −  	<� 2 6 0x x− − =  

                            ( ) ( )2
2 2 6 0− − − − =  

                          6 6 0− =  
                     0 0=   ព�� 
  	ប� 3x =  	<� 2 6 0x x− − =  

       
23 3 6 0

9 9 0
− − =

− =
 

          0 0=   ព�� 
	គ(ន�  q p⇒  ព�� 
	3យ p q⇒  ព��  q p⇒  ព��  	<� p q⇔ ព��+ 
�Rច	ន� 2 6 0x x− − =  $:�'0#�  2 , 3x x= − =  
ខ. 	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   ចR�o}យប�I ក=)� 

22 11 5 0x x− + − =  $:�'0#� 1
; 5

2
x x= =  
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ច	ម/�យ�	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   ចR�o}យប�I ក=)� 
22 11 5 0x x− + − =  $:�'0#� 1

; 5
2

x x= =  

    0ង 2: 2 11 5 0p x x− + − =  
 1

: ; 5
2

q x x= =
 

	គ(ន 2: 2 11 5 0p q x x⇒ − + − =  $:�'0#� 1
; 5

2
x x= =  

	��មT >	%យ p q⇔  ព�� $:�'0#� p q⇒ ព��ន�ង q p⇒  ព��+ 
+�ក p q⇒  
 2: 2 11 5 0p q x x⇒ − + − =  	<� 1

; 5
2

x x= =  
        	3យ  2: 2 11 5 0p x x− + − =  
        0ម  2 4b ac∆ = −  
           ( )( )211 4 2 5= − − −  
       121 40 81∆ = − =  
    81 9∆ = =  
          ( )1

11 9 20
5

2 2 2 4
b

x
a

− − ∆ − − −= = = =
− −

 

              2

11 9 2 1
2 4 4 2

b
x

a
− + ∆ − + −= = = =

− −
 

 	3យ 1
; 5

2
x x= =  ���	
�  q  	<� p q⇒  ព�� 

+ �ក p q⇒  
	គ(ន  1

: ; 5
2

p q x x⇒ = =  	<�  22 11 5 0x x− + − =  

	3យ 1
2

x =  	<� ( )1
0 1

2
x − =  

 5x =    	<� ( )5 0 2x − =  
    គ:
 ( ) ( )1 & 2  	គ(ន�   

  
2 1 5

5 0
2 2

x x x− − + =  

  22 10 5 0x x x− − + =  
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 22 11 5 0x x− + =  គ:
ន\ង ( )1−  
         22 11 5 0x x− + − =  ���	ន� p   
	គ(ន�  q p⇒  ព�� 
	3យ p q⇒ ព��  q p⇒ ព��   
	គ(ន� p q⇔ ព�� 
 �Rច	ន� p q⇔  ព�� 
គ.	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   ចR�o}យប�I ក=)� 

2 9 0x − =  $:�'0#� 3 ; 3x x= − =  
ច	ម/�យ�	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   ចR�o}យប�I ក=)� 

2 9 0x − =  $:�'0#� 3 ; 3x x= − =  
         0ង 2: 9 0p x − =  
       : 3 ; 3q x x= − =  
	គ(ន  2: 9 0p q x⇔ − =   $:�'0#�  3 ; 3x x= − =  
	��មT >	%យ p q⇔ ព�� $:�'0#� p q⇒ ព��ន�ងq p⇒ ព�� 
+ �ក p q⇒  
 2: 9 0p q x⇒ − =   	<�  3 ; 3x x= − =  
 	3យ         2: 9 0p x − =  
                 2 9x =   	<�  9x = ±  
                                        3x = ±  
 3 ; 3x x= − =  ���	
� q  
	គ(ន�  p q⇒  ព�� 
+ �ក q p⇒  
 : 3 ; 3q p x x⇒ = − = 	<�  2 9 0x − =  
	3យ  3x = −  	<�  ( )3 0 1x + =  
 3x =     	<�   ( )3 0 2x − =  
 គ:
 ( ) ( )1 & 2  	គ(ន� 
 2 3 3 9 0x x x+ − − =  
                 2 9 0x − = ���	ន� p  
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	គ(ន�  q p⇒ ព�� 
	3យ     p q⇒ ព�� 	6� យ q p⇒ ព�� 
	<�      p q⇔ ព�� 
 �Rច	ន�  p q⇔ ព�� 
ឃ).	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   ចR�o}យប�I ក=)� 
( )( )5 2 3 0x x− + − =  $:�'0#� 3

; 5
2

x x= =  

ច	ម/�យ�	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   o}យប�I ក=)� 
( )( )5 2 3 0x x− + − =  $:�'0#� 3

; 5
2

x x= =  

 0ង ( )( ): 5 2 3 0p x x− + − =  
         3

: ; 5
2

q x x= =  

( )( ): 5 2 3 0p q x x⇔ − + − =  $:�'0#�  3 ; 5
2

x x= =  
	��មT >	%យ p q⇔ ព��   $:�'0#� p q⇒ ព��  ន�ង q p⇒ ព�� 
+ �ក p q⇒  
 ( )( ): 5 2 3 0p q x x⇒ − + − =  	<�  3 ; 5

2
x x= =  

        	3យ  ( )( ): 5 2 3 0p x x− + − =  

                        5 0
2 3 0

x
x





− + =
− =

 

   
5
3
2

x

x






=

=
 ���	
�  q  

	គ(ន p q⇒  ព�� 
+ �ក q p⇒  
 3: ; 5

2
q p x x⇒ = =  

	3យ  3
2

x =  	<�  3 0
2

x − =  
   ( )2 3 0 1x − =  
	3យ 5x =   	<�   5 0x − =  
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   ( )5 0 2x− + =  
យក ( )1 គ:
 ( )2  	គ(ន� 
 ( )( )2 3 5 0x x− − + =  
 ( )( )5 2 3 0x x− + − =   ���	
� p  
	គ(ន   q p⇒  ព�� 
	3យ  p q⇒ ព��   q p⇒ ព�� 
     	គ(ន  p q⇔ ព�� 
 �Rច	ន� p q⇔ ព�� 
ង). 	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   ចR�o}យប�I ក=)� 

2 ; 5x x= − =  $:�'0#� 2 3 10 0x x− − =  

ច	ម/�យ�	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   o}យប�I ក=)� 
2 ; 5x x= − =  $:�'0#� 2 3 10 0x x− − =  

    0ង : 2 ; 5p x x= − =  
 2: 3 10 0q x x− − =  
 : 2 ; 5p q x x⇔ = − =   $:�'0#� 2 3 10 0x x− − =  
	��មT >	%យ  p q⇔  ព�� N$�  p q⇒ ព��  ន�ង q p⇒ ព�� 
+ �ក p q⇒  
 : 2 ; 5p q x x⇒ = − =  	<�  2 3 10 0x x− − =  
        	3យ  : 2 ; 5p x x= − =  
               	3យ  2x = −  	<�  ( )2 0 1x + =  
       5x =    	<�   ( )5 0 2x − =  
 គ:
 ( ) ( )1 & 2  	គ(ន� 
  2 2 5 10 0x x x+ − − =  
           2 3 10 0x x− − =   ���	ន� q  
	គ(ន�    p q⇒  ព�� 
+ �ក q p⇒  
 2: 3 10 0q p x x⇒ − − =  	<� 2 ; 5x x= − =  
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 ( ) ( )
( ) ( )

( )( )

2

2

2

: 3 10 0

2 5 10 0

2 5 10 0

2 5 2 0

2 5 0

q x x

x x x

x x x

x x x

x x

− − =
+ − − =

+ − + =

+ − + =
+ − =

 

  2 0 2
5 0 5

x x
x x




+ = = −
− = =

enaH
enaH

 ���	ន� p  

 	គ(ន�  q p⇒  ព�� 
 	3យ  p q⇒ ព��    q p⇒ ព�� 
 	<�  p q⇔ ព�� 
�Rច	ន� p q⇔ ព�� 
ច .	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   o}យប�I ក=)� 

13 ;
2

x x= − =  $:�'0#� 22 5 3 0x x+ − =  
ច	ម/�យ�  ច).  	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   o}យប�I ក=)� 

13 ;
2

x x= − =  $:�'0#� 22 5 3 0x x+ − =  
  0ង 1: 2 ;

2
p x x= − =  

      2: 2 5 3 0q x x+ − =  
1: 3 ;
2

p q x x⇔ = − =   $:�'0#�  22 5 3 0x x+ − =  
 	��មT >	%យ p q⇔ ព�� N$� p q⇒ ព�� ន�ង q p⇒ ព�� 
+ �ក p q⇒  
 1: 3 ;

2
p q x x⇒ = − =  	<�  22 5 3 0x x+ − =  

        	3យ  1: 3 ;
2

p x x= − =  

              	3យ  3x = −  	<�  ( )3 0 1x + =  
                1

2
x =     	<� ( )1 0 2

2
x − =  

 គ:
 ( ) ( )1 & 2  	គ(ន� 
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 2 1 33 0
2 2

x x x+ − − =  

   22 6 3 0x x x+ − − =  
            22 5 3 0x x+ − =   ���	ន� q  
	គ(ន�    p q⇒  ព�� 
+ �ក q p⇒  
 2: 2 5 3 0q p x x⇒ + − =  	<� 13 ;

2
x x= − =  

           ( ) ( )
( ) ( )

( )( )

2

2

2

: 2 5 3 0

2 6 3 0

2 6 3 0

3 3 0

3 2 1 0

q x x

x x x

x x x

x x x

x x

+ − =
+ − − =

+ − + =

+ − + =
+ − =

 

    
3 0 3

12 1 0
2

x x

x x






+ = = −

− = =

enaH

enaH
 ���	
� p  

	គ(ន�  q p⇒  ព�� 
	3យ     p q⇒ ព��    q p⇒ ព�� 
	<�       p q⇔ ព�� 
�Rច	ន�   p q⇔ ព�� 
ឆ .  	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   ចR�o}យប�I ក=)� 

7
; 4

2
x x≠ ≠  $:�'0#� 22 15 28 0x x− + − ≠  
ច	ម/�យ�    ឆ .  	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   o}យប�I ក=)� 

7 ; 4
2

x x≠ ≠  $:�'0#� 22 15 28 0x x− + − ≠  
     0ង 7: ; 4

2
p x x≠ ≠  

   2: 2 15 28 0q x x− + − ≠  

  
7: ; 4
2

p q x x⇔ ≠ ≠   $:�'0#�  22 15 28 0x x− + − ≠  
	��មT >	%យ p q⇔  ព�� N$� p q⇒ ព�� ន�ង q p⇒ ព�� 
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+ �ក p q⇒  
         7: ; 4

2
p q x x⇒ ≠ ≠  	<�  22 15 28 0x x− + − ≠  

      	3យ  7: ; 4
2

p x x≠ ≠  

      	3យ 7
2

x ≠  	<�  ( )7 0 1
2

x − ≠  
       4x ≠    	<�   ( )4 0 2x − ≠  
 គ:
 ( ) ( )1 & 2  	គ(ន� 
 2 7 74 4 0

2 2
x x x− − + ⋅ ≠  

 22 7 8 28 0x x x− − + ≠  

           22 15 28 0x x− + ≠  
          22 15 28 0x x− + − ≠   ���	ន� q  
  	គ(ន�    p q⇒  ព�� 
+ �ក q p⇒  
 2: 2 15 28 0q p x x⇒ − + − ≠  	<� 7 ; 4

2
x x≠ ≠  

          ( ) ( )
( ) ( )
( )( )

2

2

2

: 2 15 28 0

2 8 7 28 0

2 8 7 28 0

2 4 7 4 0

4 2 7 0

q x x

x x x

x x x

x x x

x x

− + − ≠
− + + − ≠

− + + − ≠

− − + − ≠
− − + ≠

 

  
4 0 4

72 7 0
2

x x

x x






− ≠ ≠

− + ≠ ≠

enaH

enaH
 ���	ន� p  

   	គ(ន�  q p⇒  ព�� 
      	3យ  p q⇒ ព��  q p⇒ ព�� 
      	<�  p q⇔ ព�� 
 �Rច	ន� p q⇔ ព�� 
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ជ.	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   ចR�o}យប�I ក=)� 
2 ; 4x x≠ − ≠  $:�'0#� 2 2 8 0x x− − ≠  

ច	ម/�យ� 	3យ	'UP�'Mយប�I ក=	ទ r�$ក�ខ
�   o}យប�I ក=)� 
2 ; 4x x≠ − ≠  $:�'0#� 2 2 8 0x x− − ≠  

   0ង : 2 ; 4p x x≠ − ≠  
  2: 2 8 0q x x− − ≠  
 : 2 ; 4p q x x⇔ ≠ − ≠   $:�'0#�  2 2 8 0x x− − ≠  
	��មT >	%យ  p q⇔  ព��N$� p q⇒ ព�� ន�ង p q⇒ ព�� 
+ �ក p q⇒  
 : 2 ; 4p q x x⇒ ≠ − ≠  	<�  2 2 8 0x x− − ≠  
        	3យ  : 2 ; 4p x x≠ − ≠  
        	3យ  2x ≠ −  	<�  ( )2 0 1x + ≠  
          4x ≠    	<�   ( )4 0 2x − ≠  
 គ:
 ( ) ( )1 & 2  	គ(ន� 
  2 2 4 8 0x x x+ − − ≠  
           2 2 8 0x x− − ≠   ���	ន� q  
	គ(ន�    p q⇒  ព�� 
+ �ក q p⇒  
 2: 2 8 0q p x x⇒ − − ≠  	<� 2 ; 4x x≠ − ≠  

          ( ) ( )
( ) ( )

( )( )

2

2

2

: 2 8 0

2 4 8 0

2 4 8 0

2 4 2 0

2 4 0

q x x

x x x

x x x

x x x

x x

− − ≠
+ − − ≠

+ − + ≠

+ − + ≠
+ − ≠

 

  2 0 2
4 0 4

x x
x x




+ ≠ ≠ −
− ≠ ≠

enaH
enaH

 ���	ន� p  

 	គ(ន�  q p⇒  ព�� 
 	3យ    p q⇒ ព��    q p⇒ ព�� 
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 	<�  p q⇔ ព�� 
 �Rច	ន� p q⇔ ព�� 
ឈ .	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   ចR�o}យប�I ក=)� 

2 6 0x x+ − <  $:�'0#� 2 ; 3x x< > −  
ច	ម/�យ� 	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   o}យប�I ក=)� 

2 6 0x x+ − <  $:�'0#� 2 ; 3x x< > −  
  0ង 2: 6 0p x x+ − <  

       : 2 ; 3q x x< > −  
 2: 6 0p q x x⇔ + − <   $:�'0#�  2 ; 3x x< > −  
	��មT >	%យ p q⇔  ព��$:�'0#� p q⇒ ព��  ន�ង  q p⇒ ព�� 
+ �ក p q⇒  
 2: 6 0p q x x⇒ + − <   	<�  2 ; 3x x< > −  
	3យ 2: 6 0p x x+ − <  
0ម 2 0 , 0 ; 0ax bx c a+ + < ∆ > >  

	គ(ន�    2

1

x x

x x





<
>

 

 ( ) ( )
( ) ( )

( )( )

2

2

2

: 6 0

3 2 6 0

3 2 6 0

3 2 3 0

3 2 0

p x x

x x x

x x x

x x x

x x

+ − <
+ − − <

+ − + <

+ − + <

+ − <

 

	ប� 3 0x + =     	<�  3x = −  
 2 0x − =    	<�  2x =  
	គ(ន  1 23 ; 2x x= − =  
  ( )( )3 2 0x x+ − <  

	គ(ន�    2

3

x

x




<
> −

 ���	
�  q  

	គ(ន�   p q⇒  ព�� 
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+ �ក q p⇒  
 : 2 ; 3q p x x⇒ < > − 	<�  2 6 0x x+ − <  
 	3យ  2x < 	<�  ( )2 0 1x − =  
  3x > −    	<�    ( )3 0 2x + =  
 គ:
 ( ) ( )1 & 2  	គ(ន� 
  2 2 3 6 0x x x− + − <  
             2 6 0x x+ − < ���	ន� p  
 	គ(ន�  q p⇒ ព�� 
 	3យ  p q⇒ ព��   q p⇒ ព�� 
 	<�  p q⇔ ព�� 

�Rច	ន�    p q⇔  ព�� 
ញ .	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   ចR�o}យប�I ក=)� 

5 ; 1x x≤ ≥ −  $:�'0#� 2 4 5 0x x− − ≤  
ច	ម/�យ� .	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   o}យប�I ក=)� 

5 ; 1x x≤ ≥ −  $:�'0#� 2 4 5 0x x− − ≤  
0ង : 5 ; 1p x x≤ ≥ −  

     2: 4 5 0q x x− − ≤  
: 5 ; 1p q x x⇔ ≤ ≥ −   $:�'0#�  2 4 5 0x x− − ≤  

	��មT >	%យ  p q⇔  ព��   N$�  p q⇒ ព�� ន�ង q p⇒ ព�� 
+ �ក p q⇒  
 : 5 ; 1p q x x⇒ ≤ ≥ −  	<�  2 4 5 0x x− − ≤  
             	ប� 5x ≤  	<�  2 4 5 0x x− − ≤  

  យក           4x =   	គ(ន  ( )24 4 4 5 0− − ≤  
        16 16 5 0− − ≤  
                5 0− ≤     ព�� 
                      	ប� 1x ≥ −  	<�  2 4 5 0x x− − ≤  
 កយ  1x = −  	គ(ន ( )21 4 1 5 0− − − ≤  
              1 4 5 0− − ≤  
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     1 0− ≤     ព�� 
	គ(ន�    p q⇒  ព�� 

+ �ក q p⇒  
 2: 4 5 0q p x x⇒ − − ≤  	<� 5 ; 1x x≤ ≥ −  

          ( ) ( )
( ) ( )

( )( )

2

2

2

: 4 5 0

5 5 0

5 5 0

1 5 1 0

1 5 0

q x x

x x x

x x x

x x x

x x

− − ≤
+ − − ≤

+ − + ≤

+ − + ≤

+ − ≤

 

  5 0 5

1 0 1

x x

x x




− ≤ ≤
+ ≥ ≥ −

enaH
enaH

 ���	ន� p  

 	គ(ន�  q p⇒  ព�� 
 យ	3  p q⇒ ព��    q p⇒ ព�� 
   	<�  p q⇔ ព�� 

�Rច	ន� p q⇔  ព�� 
�)   	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   ចR�o}យប�I ក=)�. 

22 5 2 0x x− + >  $:�'0#� 1
2 ;

2
x x> <

 
ច	ម/�យ� 	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   o}យប�I ក=)�. 

22 5 2 0x x− + >  $:�'0#� 1
2 ;

2
x x> <

 
0ង 2: 2 5 2 0p x x− + >  

     
1

: 2 ;
2

q x x> <  
2: 2 5 2 0p q x x⇔ − + >   $:�'0#�  1

2 ;
2

x x> <  
	��មT >	%យ p q⇔  ព�� $:�'0#� p q⇒ ព��  ន�ង q p⇒ ព�� 
+ �ក p q⇒  
 2: 2 5 2 0p q x x⇒ − + >   	<�  1

2 ;
2

x x> <  
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 ( ) ( )
( ) ( )

( )( )

2

2

2

: 2 5 2 0

2 4 2 0

2 4 2 0

2 2 2 0

2 1 2 0

p x x

x x x

x x x

x x x

x x

− + >
− − + >

− − − >

− − − >

− − >

 

2 0

2 1 0

x

x




− >
− <

  	<� 
2
1
2

x

x






>

<
 ���	
�  q  

	គ(ន�   p q⇒  ព�� 
+ �ក q p⇒  
 1

: 2 ;
2

q p x x⇒ > < 	<�  22 5 2 0x x− + >  

          1
: 2 ;

2
q x x> <  

	3យ 2x > យក 3x =   	គ(ន 
 22 3 5 3 2 0⋅ − ⋅ + >  
       18 15 2 0− + >  
            5 0>    ព�� 
	3យ 1

2
x < យក 1x = −   	គ(ន 

( ) ( )2
2 1 5 1 2 0⋅ − − ⋅ − + >  
          2 5 2 0+ + >  
                9 0>    ព�� 

 	គ(ន�  q p⇒ ព�� 
 	3យ  p q⇒ ព��   , q p⇒ ព�� 
 	<�  p q⇔ ព�� 

�Rច	ន� p q⇔ ព�� 
d .	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   ចR�o}យប�I ក=)� 

2 6 7 0x x+ − ≠  $:�'0#� 7 ; 1x x≠ − ≠  
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ច	ម/�យ� 	3យ	'UP�'Mយប�I ក=	ទ r$ក�ខ
�   o}យប�I ក=)� 
2 6 7 0x x+ − ≠  $:�'0#� 7 ; 1x x≠ − ≠  

0ង 2: 6 7 0p x x+ − ≠  

      : 7 ; 1q x x≠ − ≠  
2: 6 7 0p q x x⇔ + − ≠   $:�'0#�  7 ; 1x x≠ − ≠  

	��មT >	%យ p q⇔  ព��   $:�'0#�   p q⇒ ព��  ន�ង  q p⇒ ព�� 
+ �ក p q⇒  
         2: 6 7 0p q x x⇒ + − ≠   	<�  7 ; 1x x≠ − ≠  
	3យ        2: 6 7 0p x x+ − ≠  

        ( ) ( )
( ) ( )

( )( )

2

2

2

: 6 7 0

7 7 0

7 7 0

1 7 1 0

1 7 0

p x x

x x x

x x x

x x x

x x

+ − ≠
− + − ≠

− + − ≠

− + − ≠

− + ≠

 

1 0

7 0

x

x




− ≠
+ ≠

	<� 1

7

x

x




≠
≠ −

���	
�  q  

	គ(ន�   p q⇒  ព�� 
 + �ក q p⇒  
 : 7 ; 1q p x x⇒ ≠ − ≠ 	<�  2 6 7 0x x+ − ≠  

     : 7 ; 1q x x≠ − ≠  
 	ប� 7x ≠ −     	<�    2 6 7 0x x+ − ≠  
  យ 6x =       	<�  26 6 6 7 0+ ⋅ − ≠   
             36 36 7 0+ − ≠  
       65 0≠  ព�� 
  	ប�  1x ≠  	គ(ន   2 6 7 0x x+ − ≠  
  យក 2x = − 	គ(ន ( ) ( )2

2 6 2 7 0− + − − ≠  
4 12 7 0− − ≠  

                                        15 0− ≠ ព�� 
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 	គ(ន�  q p⇒ ព�� 
 	3យ  p q⇒ ព��   q p⇒ ព�� 
 	<�  p q⇔ ព�� 

�Rច	ន� p q⇔  ព�� 
??).�'Mយប�I ក=	3យ	'UP5!6�
7 ផk:ញ 
    0ម�យ��'Mយប�I ក=	3យ	'UP5!6�
7 ផk:ញ ចR�o}យ)� 
ក).    0ម�យ��'Mយប�I ក=	3យ	'UP5!6�
7 ផk:ញ ចR�o}យ)� 
	ប� n  �ច�នSនបdម 	<� 1y n= + �ច�នSនគR+ 
ច	ម/�យ� 	'UP�'Mយប�I ក=	3យ5!6�
7 ផk:ញ o}យ)� 

	ប�n  �ច�នSនបdម 	<� 1y n= + �ច�នSនគR+ 
	3យ n  �ច�នSនបdម 
យក 5n =  	គ(ន  5 1 6y = + =  គR 

7n =  	គ(ន  7 1 8y = + =  គR 
2n =  	គ(ន  2 1 3y = + =  �ច�នSន	�� 

	គ(ន  1y n= + �ច�នSនគRម�នព��! �ង��=	ទ 
�Rច	ន�   ��	
� Wង	$�ម�នព��+ 

ខ).0ម�យ��'Mយប�I ក=	3យ	'UP5!6�
7 ផk:ញ ចR�o}យ)� 
'គប=�-ម/ x  	គ(ន ( ) 24 5f x x= −  � �ជ IMន�ន�ច� 
ច	ម/�យ�0ម�យ��'Mយប�I ក=	3យ	'UP5!6�
7 ផk:ញ o}យ)� 
              'គប=�-ម/ x  	គ(ន ( ) 24 5f x x= −  � �ជ IMន�ន�ច� 

( ) 24 5f x x= −  
- 	ប� 2x = −  	គ(ន  ( ) ( )2

4 2 5f x = − −  
( ) 4 4 5 3 0f x = ⋅ − = >  ព�� 

- 	ប� 3x =   	គ(ន    ( ) 24 3 5f x = ⋅ −  
( ) 4 9 5 31 0f x = ⋅ − = >  ព�� 

- 	ប� 1x =    	គ(ន    ( ) 24 1 5f x = ⋅ −  
( ) 4 5 1 0f x = − = − <   ព�� 

 



� �ទ��� ន�	�
ប�
 �                                                  ក�ច��
������គ�� 	� �ទ� 

គ
�ន����	គ�� 	-
�ប� �ទ��ក�មទ�   (ជ�#ន�ទ� $) ទ�ព'
ទ� 62 

 

	គ(ន�l ង	~ច��=    1, (1) 0x f∋ = <  
�Rច	ន�   ��	ន�Wង	$�ម�នព��+ 
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I. ច�ន4នព

 
ក. ប�. 5�ច�នAន 

	គ�`ច�
: ចÆន�ងច�
: ច E មSយ	ផ4ង	ទz�	a	$�ប<k �=l +ប=	គម�នVប=បHIR $ច�
: ច Æ 
	ទ	<�	គ %ច#ចកប<k �=l �ព>�#ផQក	a�ងWង-នច�
: ចÆ+#ផQក	�$Mនច�
: ច E

	.)#ផQក� �ជ IMនន�ង #ផQក#�$bm នច�
: ច E 	.)#ផQក�� �ជ IMន+ 
    #ផQក�� �ជ IMន  #ផQក� �ជ IMន 
         Æ E  
 ច�	��'គប=ច�
: ច	a	$�ប<k �=l #�$Mន�ងt�=OE �ªក0'U#�ង'���bY ន\ងច�នSន0ម 
�	បzប�RចWង	'Nម� 
- ច�
: ចÆ'���ន\ងច�នSនÆ+ 
- 'គប=ច�
: ច	a#ផQក� �ជ IMន	6� យMនចM̂យ s ព>ច�
: ចÆ'���bY ន\ងច�នSន� �ជ IMន s + 

'គប=ច�
: ច	a#ផQក�� �ជ IMន	6� យMនចM̂យ s ព>ច�
: ចÆ'���ន\ងច�នSន�� �ជ IMន ( )s− + 
0ម �	បzប	ន�'គប=ច�
: ច M 	a	$�  l '���bY ន\ងច�នSន#�មSយគ�=Mនន�យ)ច�
: ច 
	ផ4ងbY '���bY ន\ង ច�នSន	ផ4ងbY + ច�នSន x #�$'���ន\ងច�
: ច M 	.)កR��	3	ន -ន 
ច�
: ច M +  	គក�
�=��	�� ( )M x + កY:ងក�
> 	ន�ប<k �= l  	.)ប<k �=ច�នSន#�$Mន 
ច�
: ច 0 �គ$=ន�ង E ច�
: ច ªក0+ កR��	3	ន-នច�
: ចគ$=	�2�ន\ង 0 ន�ងកR��	3	ន-ន 
ច�
: ចªក0	�2�ន\ង 1 + 
 'គប=ច�នSន#�$'���bY ន\ង'គប=ច�
: ច	a	$�ប<k �=ច�នSន	.)ច�នSនព��+ 	ប�	គគR� 
ប<k �=ច�នSន�ប<k �=	�ក	<�#ផQក� �ជ IMន'���	aWង}j �ន�ង#ផQក�� �ជ IMន	aWង	ឆrង+ 
'U��ប�j�  	Íច�នSន�RចWង	'Nម	a	$�ប<k �=ច�នSន� 
 ក-  4   ខ- 3−   គ- 2 5×  ឃ- 1 5− ×   ង- 3

4
−  

ខ- % �"&Cប�ធCបច�នAនច�ព�5 

 	គ	Íច�នSន� �ជ IMន	a	$�ប<k �=ច�នSន	3យច�
: ច�	'ចPន	a#ផQកWង}j ��នគ$=ន�ង
	គ	Íច�នSន�� �ជ IMន	3យច�
: ច�	'ចPន	K#ផQកWង	ឆrង-នគ$=+ 	ប�	គន��យច�នSនព��
b ធ��ងច�នSនព�� a � a �Rច�ងb 	<�	គន��យ)ច�
: ចb 	aWង}j �-នច�
: ច a + 

ច�ន4ន    
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 	គក�
�=��	��� a b< �b a> +  
- 	ប� a � �ជ IMន 	គ��	�� 0a > +  
- 	ប� a �� �ជ IMន	គ��	�� 0a < + 
	គ%ច	'U�ប	ធzបច�នSនព��0ម$ក�
�Wង	'Nម� 
ក- ច�	��'គប=ច�នSនព�� a ន�ងb 	គ%ច(នទ�<ក=ទ�នងមSយកY:ងច�	�មទ�<ក=ទ�នង 
 , ,a b a b a b< = > + 
ខ- (a < b ន�ងb < c) a c⇒ < +   គ-  0a b a b> ⇔ − >  
គ- 5DមE,ច�F5Gនច�នAនព�5         
 ចM̂យព>គ$= 0 	Kច�
: ច a 	a	$�ប<k �=ច�នSន	.)�-ម/3ច=W�-នច�នSន a +  
�-ម/ 3ច= W� -នច�នSនព�� a ក�
�=	3យ a +      
5!6�
7  1 5 5 , 5 5 , 0 0= − = =  
'U��ប�j� 1 គ
<�-ម/Wង	'Nម� 
 ក- 7   ខ- 12−   គ- 2 3×   ឃ- 2

3
−  

'U��ប�j� 2 ក�
�=ច�នSនព�� x #�$	ផk�ង�k �= 8x =  
 0មន�យមន�យ-ន�-ម/3ច=W�	គ!ញ$ក�
�Wង	'Nម� 

• a a= 	ប� 0a ≥  
• a a= − 	ប� 0a <  
• ច�	��'គប=ច�នSនព�� a 	គ(ន 0a ≥  
• 0a = $:�'0#� 0a =  

5!6�
7 1 ប�� ញ)�ម,ព a a− = ព��ច�	��'គប=ច�នSនព�� a + 
ច	ម/�យព�ន��`�ម,ព	ន�ច�	�� 0a ≥ ន�ង 0a <  

i. ច�	�� 0a ≥ 	គ(ន� a a= ន�ង 0a− ≤ 	<� ( )a a a a− = − − = =  
ii. ច�	�� 0a < 	គ(ន� a a= − ន�ង 0a− > 	<� a a a− = − = + 

0មi ន�ងiiច�	��'គប=ច�នSនព��-ន a 	គ(ន a a− = + 
'U��ប�j� 3  ប�� ញ) 22a a= ព��ច�	��'គប=ច�នSនព�� a + 
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ឃ- ច�D�កI� ក�Gនច�នAនព�5 

     	គ0ង��
:� ច�នSនគ�=ធមm���1, 2, 3, ...	3យℕ+	គ(ន { }1, 2, 3,....=ℕ + ផ$បRក 
ន�ងផ$គ:
-នច�នSនគ�=ធមm����ច�នSនគ�=ធមm���+ 
        'គប=ច�នSនគ�=� �ជ IMន1, 2, 3,...'គប=ច�នSនគ�=�� �ជ IMន 1, 2, 3,...− − − ន�ង�Rន`ប	ងt�� 
(ន���
:� -នច�នSនគ�=�: �"ទ>ប#�$0ង	3យℤ +  
ផ$បRក ផ$�ក ន�ងផ$គ:
 -នច�នSនគ�=�: �"ទ>ប�ច�នSនគ�=�: �"ទ>ប+ 
 'គប=ច�នSន#�$Mនទ'មង =m

n
#�$ m ន�ង n �ច�នSនគ�=�: �"ទ>ប	6� យ 0n ≠

	.)ច�នSន�ន�!ន+ 	គ0ង��
:� -នច�នSន�ន�!ន	3យℚ+ 
    'គប=ច�នSនគ�=�: �"ទ>ប m %ច��	���ទ'មង = 

1

m

 	<�hក �ច�នSន�ន�!ន#��+ 
ផ$បRក ផ$�ក ផ$គ:
 ន�ងផ$#ចក-នច�នSន�ន�!នក �ច�នSន�ន�!នផង#��+ 
   Mនច�
: ច�	'ចPន	a	$�ប<k �=ច�នSន#�$ម�ន#មន�ច�នSន�ន�!ន+ 
5!6�
75!6�
75!6�
75!6�
7  1  N	�#�$Mន'U#�ង'ជpង	�2�ន\ង 1 Mន'U#�ង�ងt�='ទ�ង	�2�ន\ង 2

+	គ%ច	Íច�នSន 2 	a	$�ប<k �=ច�នSន(ន+ច�នSន 2 ម�ន#មន�ច�នSន�ន�!ន	ទ+ 
      ច�នSនព��#�$ម�ន#មន�ច�នSន�ន�!ន	.)ច�នSន��ន�!ន+  2 �ច�នSន��ន�!ន+   
      ច�នSន	ថ�π ក �ច�នSន��ន�!ន#��+ 

��b$=	គ%ច��	��ច�នSន�ន�!ន#�$ម�ន#មន�ច�នSនគ�=�`	K�ច�នSនទ�,គក�

�=�ច�នSនទ�,គខSប+ 
5!6�
7  2   1

0.125
8

=   �ច�នSនទ�,គក�
�=+ 

  4
1.333...

3
− = −  �ច�នSនទ�,គខSប#�$Mន  3 �ខSប+ 

  9
0.1216216216

74
=  �ច�នSនទ�,គខSប#�$Mន 216 �ខSប+ 

 	គ%ច��	��ច�នSន��ន�!ន�`	Kច�នSនទ�,គ�ននj#�$bm នខSប+ 
5!6�
7   3  2 1.41421356237...= �ច�នSនទ�,គ�ននj#�$bm នខSប+ 
   3.14159...π =  �ច�នSនទ�,គ�ននj#�$bm នខSប+ 
'U��ប�j��   	��ច�នSន�ខ/��ច�នSន�ន�!នច�នSន��ន�!នកY:ងច�	�មច�នSន! �ង	ន�

2 9
0,3, , 5, , , 8, 0.16, 3 1

7 4
π − − +  ? 
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II. ក�ន7ម#8 9�:�! 

ក. % គ��ក�នJម
នKL M)%�� 
� c�N	�-នច�នSនព��� �ជ IMន��Rន`	គ)ច�នSនព�� x �c�N	�-នច�នSនព�� 

� �ជ IMន � �Rន` a N$� 2x a= +  ច�នSន� �ជ IMន a Mនc�N	�ព>�#�$�ច�នSន 
ផk:យbY + 	គ0ងc�N	�� �ជ IMន-ន a 	3យ a ន�ងc�N	��� �ជ IMន-ន a 	3យ

a− + 
  �Rច	ន� ( ) ( )2 2

,a a a a= − =  
5!6�
7 : 

- c�N	�-ន 4 គ
 4 2= ន�ង 4 2− = −  
- c�N	�-ន 0 គ
 0 	6� យក�
�=	3យ 0 0= + 
- ច�នSន�� �ជ �Mនbm នc�N	�	aកY:ង��
:� ច�នSនព��	ទ+ 

'U��ប�j�  1: ចR��`5!6�
7 -នច�នSនព�� a មSយ#�$ម�ន	ផk�ង�k �=�ម,ព 2a a=

	6� យប�� ញ) 2a a= ព��ច�	��'គប=ច�នSនព�� a + 
� ផ$គ:
ន�ងផ$#ចក-នc�N	� 

ច�	�� 0a > ន�ង 0b >  
i. a b ab=  
ii. a a

bb
=   

iii. 2a b a b=  
III-*បព<ន=)>ប! 
ក-"&ពNនO Pប��Q�Rប� �ទR	K 3 2

10 10 10 10n abcd a b c d= = × + × + × +  
5!6�
7 � 3 21254 1000 200 50 4 10 2 10 5 10 4= + + + = + × + × + (�ទ'មង =ព</ �-នច�នSន 
1254)+ 
'U��ប�j�:   �	�	��ទ'មង =ព</ �Wង	'Nម	ន��ច�នSនកY:ង'Uព�នD�(ប=	b$10 

5 43 10 5 10 7 10× + × + ×  
ខ-"&ពNនO Pប��Q�2 
      �ទR	K        3 2

2 2 2 2n abcd a b c d= = × + × + × +  
5!6�
7 �     ចR�ប��U/ងច�នSន 2100110Wង	'Nម�'Uព�នD�(ប=	b$10 
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 	គ(ន 5 4 3 2
2100110 1 2 0 2 0 2 1 2 1 2 0 32 0 0 4 2 38= × + × + × + × + × + = + + + + =  

'U��ប�j�:  ចR�ប��U/ងច�នSនWង	'Nម	K�ច�នSនកY:ង'Uព�នD�(ប=	b$10 
 ក- 2100001101ខ- 211000101គ- 2101010101 

IV. 
4/ចក) 4មធ�ប�ផ@
 

1-5ADចក AមGនព) ច�នAនគ5�ធម4T5� 
ន�យមន�យន�យមន�យន�យមន�យន�យមន�យ1111: ន�ង �ច�នSនគ�=ធមm���+'គប=ច�នSនគ�=ធមm��� ��S#ចក�Sម-ន ន�ង  

N$� ��S#ចក-ន ផងន�ង��S#ចក-ន ផង+ 
5!6�
7 � 20 ��S#ចក�Sម-ន 40 ន�ង 100+ 
 ន�យមន�យន�យមន�យន�យមន�យន�យមន�យ2222:�S#ចក�Sមធ�ប�ផ:�-នច�នSនគ�=ធមm��� ន�ង �ច�នSនគ�=ធមm�����$ធ��ង
	គកY:ងច�	�ម�S#ចក�Sម-ន ន�ង 	6� យ0ង	3យ �  
 5!6�
7 � �S#ចក-ន 40 គ
 1, 2, 4, 5, 8, 10, 20, 40 
            �S#ចក-ន 30 គ
 1, 2, 3, 5, 6, 10, 15, 30 
�S#ចក�Sម-ន 40 ន�ង 30 គ
 1, 2, 5 ន�ង 10	<�	គ(ន  
��b$=�	ប� �ព6:គ:
-ន 	<�  
 5!6�
7 � 	គMន 40 �ព6:គ:
-ន 20 	<�	គ(ន  
 �	បzប�ក�S#ចក�Sមធ�ប�ផ:��	��មT >�ក�S#ចក�Sមធ�ប�ផ:�-នព>�ច�នSន ន�ង 'គ��ប��បក ន�ង

�ក0j បdម+�S#ចក�Sមធ�ប�ផ:�-ន ន�ង
�ផ$គ:
ក0j បdម#�$�RចbY ន�ងMនន�ទ�4នj�Rច-ន ន�ង + 
 5!6�
7 � ន�ង  
�Rច	ន�  
'U��ប�j���ក�S#ចក�Sមធ�ប�ផ:�-នច�នSនWង	'Nម� 
 ក- ន�ង   ខ- ន�ង   គ- ន�ង  ឃ- ន�ង + 
 ន�យមន�យ3:ព>�ច�នSនគ�=ធមm��� ន�ង �ច�នSនបdម�hងbY N$� + 
 5!6�
7 � 7 ន�ង 8 �ច�នSនបdម�hងbY ព>	'��  
'U,គ Mន,គយកន�ង,គ#បង�ច�នSនបdម�hងbY 	'�� + 

	គ) �'U,គ�'ម�$ម�ន(ន+ 
 

a b d a b

d a b

a b

a b ( ),PGCD a bδ = ( ),GCD a bδ =

( )40,30 10GCD =

a b ( ),GCD a b b=

( )40, 20 20GCD =

a b a

b a b

a b

60 2 3 5= × × 290 2 3 5= × ×

( )60,90 2 3 5 30GCD = × × =

36 180 56 84 60,84 96 96,144 180

a b ( ), 1GCD a b =

( )8,7 1GCD =

8

15
( )8,15 1GCD =

8

15
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'U��ប�j���'ម�$'U,គWង	'Nម� 
 ក-  ខ-  
2-�ក8�$Gន5ADចក Aមធ�ប�ផ25Gនព) ច�នAន 

 	គMនព>�ច�នSនគ�=ធមm��� ន�ង + 
- 	ប� #ចក3ច=ន\ង 	<�  
- 	ប� #ចកម�ន3ច=ន\ង 	<�Mន ន�ង #�មSយគ�=��$ ន�ង + 

< ��` + 
	ប� ��S#ចក�Sម-ន ន�ង 	<�Mនច�នSនគ�=ធមm��� #�$ ន�ង
	6� យ0ម : + 
 �Rច	ន�'គប=�S#ចក�Sម-ន ន�ង ��S#ចក-ន��
$= + 
Mនន�យ	ទz�)�'គប=�S#ចក�Sម-ន ន�ង ��S#ចក�Sម ន�ង + 
'��មក� �ញ�	ប� 	6� យ ��S#ចក�Sម-ន ន�ង 	<�Mនច�នSនគ�=ធមm���
#�$ < ��` ��S#ចក-ន + 
�Rច	ន� ��S#ចក-ន ន�ង + 
 'ទ��j>បទ�'ទ��j>បទ�'ទ��j>បទ�'ទ��j>បទ�	ប� ន�ង �ច�នSនគ�=ធមm�����$ 	3យ  
	<� + 
$�~�=គ��R� 
ក-�ក  
ខ-�ក + 

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
ក-�ក  
	3យ < ��`  
ខ- < ��`  

< ��`  
< ��`  

< ��`  
          

1581

306

912

12312

a b

a b ( ),GCD a b b=

a b q r a bq r= + 0 r b< <

a bq r= + ( )1r a bq= −

d a b 1 2,k k 1a dk= 2b dk=

( )1 ( )1 2 1 2r dk dk q d k qk= − = −

a b r

a b b r

a qb r= + 'd b r 3 4,k k

3 4' , 'b d k r d k= = ( )3 4 3 4' ' 'a d k q d k d k q k= + = + 'd a

'd a b

a b a qb r= + 0 r b< <

( ) ( ), ,GCD a b GCD b r=

( )75,25GCD

( )213,63GCD

( )75,25GCD

75 3 25 0= × + ( )15,25 25GCD =

213 3 63 24= × + ( ) ( )213,63 63,24GCD GCD=

63 2 24 15= × + ( ) ( ) ( )213,63 63, 24 24,15GCD GCD GCD= =

24 1 15 9= × + ( ) ( ) ( ) ( )213,63 63,24 24,15 15,9GCD GCD GCD GCD= = =

15 1 9 6= × + ( ) ( ) ( ) ( )213,63 63,24 24,15 15,9GCD GCD GCD GCD= = =

( )9,6GCD=



� �ទ��� ន�	�
ប�
 �                                                  ក�ច��
������គ�� 	� �ទ� 

គ
�ន����	គ�� 	-
�ប� �ទ��ក�មទ�   (ជ�#ន�ទ� $) ទ�ព'
ទ� 70 

 

< ��`  
< ��`  

           3 ���
$=ច:ង	'Nយប�ផ:�ខ:�ព>�Rន`+ 
'U��ប�j��'U��ប�j��'U��ប�j��'U��ប�j��    
ក-�ក  ខ-  

V. ពA@គ@�) 4ម
�ចប�ផ@
  

 1-ព=2គ2� Aម5�ចប�ផ25Gនព) ច�នAនគ5�ធម4T5� 
    កកកក-ន�យមន�យន�យមន�យន�យមន�យន�យមន�យ    ព6:គ:
�Sម�Rចប�ផ:�-នព>�ច�នSនគ�=ធមm��� ន�ង គ
�ច�នSនគ�= 
ធមm��� #�$�ព6:គ:
�Sម� �ជ IMន	6� យ�Rច�ង	គ-ន ន�ង +	គក�
�=��	���

�  

5!6�
7 �  
�ទR	K�    	��មT >�កព6:គ:
�Sម�Rចប�ផ:�	គ'���គ
<ជ�~ន�RចWង	'Nម� 
 ជ�~នទ>ជ�~នទ>ជ�~នទ>ជ�~នទ>1111:  ប��បកច�នSន ន�ង �ផ$គ:
ក0j បdម+ 
 ជ�~នទ>ជ�~នទ>ជ�~នទ>ជ�~នទ>2222: គ
<ផ$គ:
-នក0j បdម! �ង��=	3យយកក0j #�$Mនន�ទ�4នj 
ធ�ច�	��ក0j �#�$�RចbY +ផ$គ:
	ន��ព6:គ:
�Sម�Rចប�ផ:�-ន ន�ង + 
$�~�=គ��R2 គ
<  
ច	ម/�យ� 	3យ -ន 1581ន�ង 306 គ
  
 ន�ង -ន 912ន�ង 12312 គ
  
 �Rច	ន�  
 	3យ -ន 6 ន�ង 27 គ
  
 �Rច	ន�	គ(ន  
'U��ប�j�� 
ក-�ក -ន 120 ន�ង 164+ 
ខ-	គ�` ន�ង +គ
<  
 

 

 

9 1 6 3= × + ( ) ( )213,63 6,3GCD GCD= =

6 2 3 0= × + ( ) ( )213,63 6,3 3GCD GCD= =

( )90,45GCD ( )125,95GCD

( )LCM

a b

a b

( ),PPCM a bµ = ( ),LCM a bµ =

( )3, 4 12LCM =

a b

a b

1581 912

306 12312
−

GCD 3 15 51× =

GCD 8 19 3 456× × =

1581 912 21 51 2 456 31 2

306 12312 6 51 27 456 6 27

× ×− = − = −
× ×

LCM 2 27 54× =

31 2 31 9 2 2 279 4 275

6 27 54 54 54

× − × −− = = =

LCM

315

1176
a = 132

2079
b = a b−
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ខ-"ទU�V)បទ 
'គប=ព6:គ:
-ន �ព6:គ:
�Sម-ន ន�ង + 

�'Mយប�I ក=� 
      0ង  

#�$ �ច�នSនគ�=ធមm���គ
�ព6:គ:
ម�ន�Rន`-ន + 
ម�l ង	ទz�  
�Rច	ន� គ
�ព6:គ:
-ន 	6� យ គ
�ព6:គ:
-ន  

គ
�ព6:គ:
-ន 	6� យ គ
�ព6:គ:
-ន + 
5!6�
7 � 	6� យ144 �ព6:គ:
-ន 72+ 
�Rច	ន� 144 �ព6:គ:
�Sម-ន 24 ន�ង 36 	'�� ន�ង  
'U��ប�j��	�� 756 �ព6:គ:
�Sម-នគRច�នSន�? 
ក-40 ន�ង 50  ខ-42 ន�ង 52   គ-40 ន�ង 54   ឃ-42 ន�ង 54 
2-�ក8�$Gនព=2គ2� Aម5�ចប�ផ25Gនព) ច�នAនគ5�ធម4T5� 
 'គប= ន�ង �ច�នSនគ�=ធមm���ន�ង'គប=�S#ចក�Sម -ន ន�ង 	គ(ន� 

 1)-   2)-  
 3)-     4)-  
 5) -   6)-  

 3-ទ��ក�ទ�នង Xង ន
ង  

  ក-ព
�គ�
��ម��ចប�ផ���នព��ច�ន�នប�ម��ង��  

 'ទ��j>បទ�'ទ��j>បទ�'ទ��j>បទ�'ទ��j>បទ�	ប� ន�ង �ព>�ច�នSនគ�=ធមm���បdម�hងbY 	<�  
 0ង  
 	គ(ន < ��` #ចក3ច=ន\ង #�  ន�ង បdម�hងbY  
 �Rច	ន� #ចក3ច=ន\ង < ��`(ន  
 ��	��� � < ��` 	<� �ព6:គ:
-ន
 �Rចប�ផ:�	ប� + 
 �Rច	ន� + 
  

  

 

( ),LCM a b a b

( ),m LCM a b=

km k m

,m as m bt= =

( ) ( )km k as a ks= = a ( ) ( )km k bt a kt= = b

( ) ( )km k as a ks= = a ( ) ( )km k bt a kt= = b

( )24,36 72LCM =

144 24 6= × 144 36 4= ×

,a b n d a b

( ) ( ), ,LCM a b LCM b a= ( ),LCM a a a=

( )1,LCM a a= ( ),LCM a na na=

( ) ( ), ,LCM na nb nLCM a b=
( ),

,
LCM a ba b

LCM
d d d
  = 
 

( ),LCM a b ( ),GCD a b

a b ( ),LCM a b ab=

( ),m LCM a b=

1 2m ak bk= = 1ak b a b

1k b 1k bq=

1 2ak bk= 2abq bk= 2k aq= 2m bk abq= = m ab m

1q =

( ),m a b ab=

'ទ��j>បទ�'ទ��j>បទ�'ទ��j>បទ�'ទ��j>បទ�ច�	��'គប=ច�នSនគ�=ធមm��� ន�ង 	គ(ន �  a b ( ) ( ), ,GCD a b LCM a b ab× = abδµ =
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 �'Mយប�I ក=�Mនច�នSនគ�=ធមm��� ន�ង + 
 យក  
 	ប� 	<� ន�ង #�$ + 
 �Rច	ន� + 
 0ម'ទ��j>បទWង	$� 	'�� បdម�hងbY 	<�	គ(ន 
  
  
  
 �Rច	ន� + 
 0ម'ទ��j>បទ	ន�	គ!ញ(ន � + 
 ខ-ព��គ����ម��ចប�ផ���ន��ច�នច�ន�នគ�� 

 5 Mនព6:គ:
 5, 10, 15, 20, 25, 30, 35, 40………………………………….. 
 10 Mនព6:គ:
 10, 20, 30, 40, 50, 60…………………………………………. 
 15 Mនព6:គ:
 15, 30, 45, 60……………………………………………………. 
 5, 10 ន�ង 15 Mនព6:គ:
�Sម�Rចប�ផ:�គ
 30+ 
VI. �
ធ�/ចក�ច!ក�@ងℤ  

1111.... ន�យមនNយន�យមនNយន�យមនNយន�យមនNយ  	គ�` ,a b∈ℤ +	គ) “b �ព6:គ:
-ន a ” $:�'0#�Mន k ∈ℤ  #�$ b k a= ⋅  
កY:ងក�
> 	គ) “ a  #ចក3ច= b “  ក�
�=��	��	3យ “ |a b “ + 

|a b $:�'0#�Mន k ∈ℤ  #�$ b a k= ⋅ + 
��b$=�  

|a b %ន) a  #ចក3ច= b  � b #ចក3ច=ន\ង a + 
	ប�  0, 0a b≠ ≠  	<�  “ a  �ព6:គ:
-នb “ � ” ��S#ចកមSយ-ន a  “+ 
	ប� 0k =  	<� 0a = , 0�ព6:គ:
-ន'គប=ច�នSនគ�=�: �"ទ>ប a + 
	ប� : 0 | 0b b b∀ ∈ ⇔ =ℤ  , b �ព6:គ:
-ន0+ 
	ប� a∀ ∈ℤ  យក { }:a k a k= ⋅ ∈ℤ ℤ  
	ប� 0a =  	គ(ន { }0a =ℤ  

 

a b

( ),LCM a bµ =

( ),GCD a bδ = 'a aδ= 'b bδ= ( )', ' 1GCD a b =

( ) ( ) ( ), ', ' ', 'LCM a b LCM a b LCM a bµ δ δ δ= = =

( )', ' ' 'LCM a b a b= ' 'a b

( )', ' ' 'LCM a b a bµ δ δ= =

( )( )' 'a bδµ δ δ=

abδµ =

( ) ( ), ,GCD a b LCM a b ab× =

abµ
δ

= ( ) ( )
,

,

ab
LCM a b

GCD a b
=
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VII. �ក%��/ចក�ច!'ន�
ធ�ប�ក�
ធ��ក 

�ទR	K�  
1. 	ប� ,a b �ច�នSនគ�=�: �"ទ>ប ន�ង , ,c m n �ច�នSនគ�=ធមm��� #�$ 

( )| , | |c a c b c am bn⇒ ± + 
2. 	ប� ,y z គ
�ច�នSនគ�=�: �"ទ>ប ន�ង x  �ច�នSនគ�=ធមm�����$ |

|
|

x y
x z

y z


⇒


+ 

�'Mយប�I ក=�'Mយប�I ក=�'Mយប�I ក=�'Mយប�I ក=    
1. 	យ�ងMន  

,q p �ច�នSនគ�=ធមm��� 	គ(ន 
( )| 1c a a qc am qmc⇒ = ⇔ =  
( )| 2c b b pc bn pnc⇒ = ⇔ =  

0ម ( )1 ន�ង ( )2  បRក�ងF ន�ង �ងF	គ(ន  am bn qmc pnc± = ±  
       ( )c mq np= ±  

( ) ( )|am bn c mq np c am bn± = ± ⇒ ±  
 
�Rច	ន�   

2. 	យ�ងMន 
,u v �ច�នRនគ�=ធមm��� 

( )| 1x y y ux⇒ =  
( )| 2y z z vy⇒ =  

0ម ( )1 ន�ង ( )2 	គ(ន |z uvx x z= ⇒  
 
�Rច	ន�  

 
 5!6�
7 � 	ប� ( )7 | 3 2x + ប�� ញ) ( )27 | 15 11 14x x− − + 

    
    
    

 ( )| , | |c a c b c am bn⇒ ±

 
 

|
|

|

x y
x z

y z


⇒


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ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
 	យ�ងMន 
  ( ) ( )215 11 14 3 2 5 7x x x x− − = + −  
  ( ) ( )23 2 | 15 11 14x x x⇒ + − −  
 	គ(ន 

  ( )
( ) ( ) ( )2

2

7 | 3 2
7 | 15 11 14

3 2 | 15 11 14

x
x x

x x x

+
⇒ − −

+ − −

 

  
�Rច	ន�   

 
 5!6�
7 � 	3យម�ន(ច=គ
< ប�� ញ) 20138 1− ន�ង 20148 1− #ចក3ច=ន\ង 7+ 
                                     

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
 	យ�ងMន 

  ( ) ( )
( )

2013 2012 2011

2012 2011

8 1 8 1 8 8 ... 1

7 8 8 ... 1

− = − + + +

= + + +

i  

 
 �Rច	ន�   
 

( )( )
( )

2014 2013 2012

2013 2012

8 1 8 1 8 8 ... 1

7 8 8 ... 1

− = − + + +

= + + +

i  

 
 �Rច	ន�   
 
 'U��ប�X�'U��ប�X�'U��ប�X�'U��ប�X�    

1. ប�� ញ) 10015 1+ #ចក3ច=ន\ង16+ 
2. ប�� ញ) 1nn − #ចក3ច=ន\ង 1n − + 

    

 
 

( )27 | 15 11 14x x− −

#ចក3ច=ន\ង  
20138 1− 7

#ចក3ច=ន\ង  
20148 1− 7
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$�~�=$�~�=$�~�=$�~�=    ន�ងន�ងន�ងន�ង    ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
1. ប�� ញ) 2013 2013 2013 20131 2 2 3 ... 2012+ + + + + #ចក3ច=ន\ង 2013+ 

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
  	យ�ងMន 

   ( )( )
( )

2013 2 2012

2 2012

1 2012 1 2012 1 2012 2012 ... 2012

2013 1 2012 2012 ... 2012

+ = + + + + +

= + + + +
 

   ( )20131 2012⇒ + #ចក3ច=ន\ង 2013+ 
   	ធr��RចbY 	គ(ន� 
   2013 2013 2013 2013 2013 2013 20131 2012 ,2 2011 ,3 2010 ,...,1006 1007+ + + +  

#ចក3ច=ន\ង 2013+ 
 
0ង 2012

1 1 2012 ... 2012t = + + +  
2012 2011 2012

2

2012 2011 2012
1006

2 2 2012 ... 2012

........................................................

1006 1006 1007 ... 1007

t

t

= + ⋅ + +

= + ⋅ + +  
 

( ) ( )
( )
( )

( )
( )

( )

2013 2013 2013 2013 2013 2013

2013 2013

2013 2013

2 2012

2012 2011 2012

2012 2011 2012

1 2 3 ... 2012 1 2012 2 2011

3 2010 ...

1006 1007

2013 1 2012 2012 ... 2012

2013 2 2 2011 ... 2011 ...

2013 1006 1006 1007 ... 1007

20

+ + + + = + + +

+ + +

+ +

= + + + +

+ + ⋅ + + + +

+ ⋅ + +

= ( )1 2 100613 ...t t t+ + +

 

  
 ( )2013 2013 20132013 | 1 2 3 ... 2012⇒ + + + +  
 
 �Rច	ន�   
 

2. ចR�ប�� ញ) 	ប� n  #ចក3ច=ន\ង 2  	<� 3 1n −  #ចក3ច=ន\ង 8+ 

#ចក3ច=ន\ង  
2013 2013 20131 2 3 ... 2012+ + + + 2013
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ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
  	យ�ងMន 
   n #ចក3ច=ន\ង2	<� *2 ;n p p= ∈ℕ  
  	គ(ន  23 1 3 1n p− = −  

    ( ) ( )
( )

1 2

1 2

9 1

9 1 9 9 ... 1

8 9 9 ... 1

p

p p

p p

− −

− −

= −

= − + + +

= + + +

 

 
  �Rច	ន�   
 

3. 1n∀ > ប�� ញ) 2 1nn n n− + −  #ចក3ច=ន\ង ( )2
1n − + 

ច	ម/�យ 
  � �$\ក 	ប� ( )P x #ចក3ច=ន\ង ( )Q x  N$� ( ) ( )P x kQ x= + 
  	យ�ង(ន 

( ) ( )2 2 21 1 1n nn n n n n n−− + − = − + −  
( )( ) ( )

( ) ( )
( ) ( )
( ) ( )
( ) ( )( )
( ) ( ) ( ) ( ) ( )( )
( ) ( ) ( ) ( )

2 3 4

2 3 4 2

1 2 2

1 2 2

1 2 2

1 2 2

2 3

1 ... 1 1

1 ... 1 1

1 ... 1 1

1 ... 1 1

1 ... 1 1 1 ... 1 1

1 1 1 ... 1 1

1 1 ... 1 1

n n

n n

n n

n n

n n

n n

n n

n n n n n

n n n n n

n n n n

n n n n n n

n n n n n

n n n n n

n n n n n

− −

− − −

− −

− −

− −

− −

− −

= − + + + + −

 = − + + + + + 

= − + + + + +

= − + + + + − + +

= − + + + + − + + + + +

= − − + − + + − + −

= − − + + + − +( )
( ) ( ) ( )
( ) ( ) ( ) ( )2 2 3

... 1 ...

1 1 1

1 ... 1 ... 1 ... 1 1n n

n n n

n n n n− −

 + + +

− + + − 

 = − + + + + + + + + +   
 

 �Rច	ន�  
  
 
 

	ប� #ចក3ច=ន\ង  	<�  #ចក3ច=ន\ង  n 2 3 1n − 8

#ចក3ច=ន\ង  
2 1nn n n− + − ( )2

1 , 1n n− ∀ >



� �ទ��� ន�	�
ប�
 �                                                  ក�ច��
������គ�� 	� �ទ� 

គ
�ន����	គ�� 	-
�ប� �ទ��ក�មទ�   (ជ�#ន�ទ� $) ទ�ព'
ទ� 77 

 

VIII. $ព�មម��"ម m 
1. ន�យមនNយ 

ទ�<ក=ទ�នង	ទ r��: ℜ �ទ�<ក=ទ�នង�មមR$	$� ℤ	.)ទ�<ក=ទ�នង�មមR$0ម n  
ន�ង  

ក�ន�=��	��	3យ a b≡ (0ម m ) c ( )moda b m≡ + 
�Rច	ន�  c + 

2. �ក8�[ 
i. 	ប�  	គ(ន  
ii. 	ប�   	គ(ន   ន�ង  Mន��ន$=	�2�bY កY:ង� �ធ>�ចក#បប�
គ/>�

ន�ង + 

iii.   	ប�   

iv.   	ប�  

v.   	ប�  

vi.    	ប�  
vii.   	ប�  
viii.  	ប�  

 
��b$=���b$=���b$=���b$=�     ,ព�មមR$0ម %ច�`��
$=�ច�នSន�� �ជ IMន(ន+ 

 5555. ចR��ក�Sច:ង	'Nយ-នច�នSន + 
 

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
 � �$\ក� 	��មT >�ក�Sច:ង	'Nយ-នមSយច�នSន	គ'���យកច�នSន	<�#ចកន\ង + 
 	យ�ងMន 

   

( )moda b m a b n≡ ⇔ − ∈ ℤ ( )mod |a b m m a b≡ ⇔ −

0m = ( )mod 0a b a b≡ ⇔ =

0m ≠ ( )moda b m a≡ ⇔ b

n

' ', , ,a a b b∀ ∈ℤ
( )
( )

( )' '

' '

mod
mod

mod

a b m
a a b b m

a b m

≡
⇒ + = +

≡

' ', , ,a a b b∀ ∈ℤ
( )
( )

( )' '

' '

mod
mod

mod

a b m
a a b b m

a b m

≡
⇒ ⋅ = ⋅

≡

' ', , ,a a b b∀ ∈ℤ
( )
( )

( )' '

' '

mod
mod

mod

a b m
a a b b m

a b m

≡
⇒ − = −

≡

,a b∀ ∈ℤ ( ) ( )mod 0 moda b m a b m≡ ⇔ − ≡

, ,a b n∀ ∈ ∀ ∈ℤ ℤ ( ) ( )mod moda b m na nb m≡ ⇒ ≡
*, ,a b n∀ ∈ ∀ ∈ℤ ℕ ( ) ( )mod modn na b m a b m≡ ⇔ ≡

m

1683

10

( )
( ) ( )

( )

4

424 42

168

3 81 1 mod10

3 1 mod10

3 1 mod10

= ≡

≡

≡
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  �Rច	ន�    
'U��ប�X�'U��ប�X�'U��ប�X�'U��ប�X� 

ចR��ក��
$=-នN�#ចក ន\ង + 
��1
! ន
ង ច�ម2�យ��1
! ន
ង ច�ម2�យ��1
! ន
ង ច�ម2�យ��1
! ន
ង ច�ម2�យ 

1. �ក	$ខច:ង	'Nយ-នច�នSន + 
ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    

 	យ�ងMន 
    
   

  	យ�ង'bន=����	�� �Vង  
  	3យ  

   

    	'��  
   
 	គ(ន   
    

   

   	'��   
 
 �Rច	ន�   
 

2. �ក	$ខច:ង	'Nយ-ន  + 
    
    

20136 37

777

47 2401=
( )
( )4

2401 1 mod10

7 1 mod10

⇒ ≡

⇒ ≡
77 4 , 0k r r+ ≥

( )27 1 mod 4≡

( ) ( )
( )

32 3

6

7 1 mod 4

7 1 mod 4

⇒ ≡

≡

( )67 7 3 mod4⋅ ≡ ( )7 3 mod4≡

( )77 3 mod 4≡
77 4 3k= +

( )47 1 mod10≡

( ) ( )
( )

( )

4

4

4 3 3

7 1 mod10

7 1 mod10

7 7 7 mod10

k k

k

k

⇒ ≡

≡

⋅ ≡

( )4 37 3 mod10k+ ≡ ( )37 3 mod10≡

1003

�Sច:ង	'Nយ-នច�នSន គ
  
1683 1

	$ចច:ង	'Nយ-ន គ
  
777 3
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ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
 	យ�ងMន 
    

   

 
 
 �Rច	ន�  
  

3. �ក	$ខ ខ kង =ច:ង	'Nយ-ន + 
ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    

 	យ�ងMន 

    

 #�   

 0ម ន�ង 	គ(ន 

    

 	3យ    

    

 0ម ន�ង 	គ(ន  
 
 �Rច	ន�   
 

4. ប�� ញ) #ចក3ច=ន\ង 'គប=ច�នSនគ�=ធមm��� + 

( )43 81 1 mod10= ≡

( ) ( )
( )

254 25

100

3 1 mod10

3 1 mod10

⇒ ≡

≡

2 20123

( )
( ) ( )

( ) ( )

10

20010 200

2000 200

3 59049 49 mod100

3 49 mod100

3 49 mod100 1

= ≡

≡

≡

( )
( ) ( )

( ) ( )

2

1002 100

200

49 2401 1 mod100

49 1 mod100

49 1 mod100 2

= ≡

⇒ ≡

≡

( )1 ( )2

( )
( )
( ) ( )

2000

2000 12 12

2012 12

3 1 mod100

3 3 3 mod100

3 3 mod100 3

≡

⇒ ⋅ ≡

≡

( )103 49 mod100≡

( )
( ) ( )

10 2

12

3 3 441 mod100

3 41 mod100 4

⇒ ⋅ ≡

≡

( )3 ( )4 ( )20123 41 mod100≡

2 1 23 2n n+ ++ 7 n

	$ខច:ង	'Nយ-ន គ
   
1003 1

	$ខព>�ខ kង =ច:ង	'Nយ-ន គ
   
20123 41
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ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
 	យ�ងMន 

    

    

 យក 	គ(ន 
   

   

 
 �Rច	ន�   
 

3. �ក8�$Dចក,ច� 
កY:ង'Uព�នD�(ប=	b$�ប=	គ�`ច�នSនគ�=  

i. �ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង  

'ទ��X>បទ�'ទ��X>បទ�'ទ��X>បទ�'ទ��X>បទ� កY:ង'Uព�នD�(ប=	b$  ច�នSនគ�= #ចក3ច=ន\ង
$:�'0#�	$ខខ kង =Vយ #ចក3ច=ន\ង + 
 
5!6�
7  ប�� ញ) #ចក3ច=ន\ង + 

ច	ម/�ច	ម/�ច	ម/�ច	ម/�យយយយ    
  	យ�ងMន 
     	'��   

          
 

( )
( ) ( )

( )
( )
( ) ( )

2

2

2

2

2 1

3 2 mod 7

3 2 mod 7

3 2 mod 7

3 3 3 2 mod 7

3 3 2 mod 7 1

n n

n n

n n

n n+

⊕ ≡

≡

≡

⋅ ≡ ⋅

≡ ⋅

( )
( )
( ) ( )2

2 2 mod7

2 2 4 2 mod7

2 4 2 mod7 2

n n

n n

n n+

⊕ ≡

⋅ ≡ ⋅

≡ ⋅

( ) ( )1 2+

( )( )2 1 23 2 3 2 4 2 mod 7n n n n+ ++ ≡ ⋅ + ⋅

( )
( )

2 1 23 2 7 2 mod 7

0 mod 7

n n n+ ++ ≡ ⋅

≡

1
1 1 0 1 1 0... 10 10 ... 10n n

n n n nI i i i i i i i i−
− −= = ⋅ + ⋅ + + ⋅ +

2

10 1 1 0...n nI i i i i−= 2

0i 2

2104 n 2

( )104 0 mod 2≡ ( )4 0 mod2≡

( )2104 0 mod2n ≡

#ចក3ច=ន\ង  
2 1 23 2n n+ ++ 7
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 �Rច	ន�   
 

ii. �ព ចក!ច"ន#ង  
'ទ��X>បទ� កY:ង'Uព�នD�(ប=	b$�ប=ច�នSនគ�= #ចក3ច=ន\ង
$:�'0#�	$ខខ kង =Vយជ #ចក3ច=ន\ង + 
             5!6�
7 �5!6�
7 �5!6�
7 �5!6�
7 � ប�� ញ) #ចក3ច=ន\ង + 

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
  	យ�ងMន 

     

 
  �Rច	ន�   
 

iii. �ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង  
'ទ��X>បទ� កY:ង'Uព�នD�(ប=	b$�ប= ច�នSនគ�= #ចក3ច=ន\ង
N$�ច�នSន #�$	ក��	g�ង	3យព>�ខ kង =Wងច:ង  #ចក3ច=ន\ង + 

           5!6�
7 � ប�� ញ) #ចក3ច=ន\ង + 
ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    

  	យ�ងMន 
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5

1 1 0...n nI i i i i−= 5

0i 5

20132025 5

( )
( )
( )2013

5 0 mod5

2025 0 mod5

2025 0 mod5

≡

⇒ ≡

⇔ ≡

4

1 1 0...n nI i i i i−= 4

1 0i i 4

111316n+ 4

( )
( )
( )
( )
( )1

16 0 mod 4

11316 0 mod 4

11316 0 mod 4

11316 11316 0 mod 4

11316 0 mod 4

n

n

n+

≡

⇒ ≡

⇔ ≡

⇔ ⋅ ≡

⇔ ≡

#ចក3ច=ន\ង  
2104 n 2

#ចក3ច=ន\ង  
20132025 5

#ចក3ច=ន\ង  
111316n+ 4
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iv. �ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង  
'ទ��X>បទ� កY:ង'Uព�នD�(ប=	b$�ប= ច�នSនគ�= #ចក3ច=ន\ង

N$�ច�នSន #�$	ក��	g�ង	3យព>�ខ kង =Wងច:ង  #ចក3ច=ន\ង + 
 
5!6�
7   ប�� ញ) #ចក3ច=ន\ង + 

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
  	យ�ងMន 

    

 
�Rច	ន�  

 
v. �ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង  

'ទ��X>បទ�'ទ��X>បទ�'ទ��X>បទ�'ទ��X>បទ� កY:ង'Uព�នD�(ប=	b$�ប= ច�នSនគ�= #ចក3ច=ន\ង
N$�ផ$បRក-ន	$ខ! �ង��=�ប�=ច�នSន	ន�#ចក3ច=ន\ង គ
  
#ចក3ច=ន\ង + 

 
5!6�
7   ប�� ញ) #ចក3ច=ន\ង + 

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
                  	យ�ងMន 

  ផ$បRក�S-ន គ
  	គ(ន 

   

 
�Rច	ន�  

 
    
    

25

1 1 0...n nI i i i i−= 25

1 0i i 25

101209075 25

( )
( )
( )101

75 0 mod 25

209075 0 mod 25

209075 0 mod 25

≡

⇒ ≡

⇔ ≡

3

1 1 0...n nI i i i i−= 3

3 1 1 0...n ni i i i−+ + + +

3

71418 3

71418 7 1 4 1 8 21+ + + + =

( )
( )

21 0 mod3

71418 0 mod3

≡

⇒ ≡

#ចក3ច=ន\ង  
101209075 25

#ចក3ច=ន\ង71418
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VI. �ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង 9                                                                                         
 'ទ��X>បទ�'ទ��X>បទ�'ទ��X>បទ�'ទ��X>បទ� កY:ង'Uព�នD�(ប=	b$�ប= ច�នSនគ�= #ចក3ច=ន\ង
N$�ផ$បRក-ន	$ខ! �ង��=�ប�=ច�នSន	ន�#ចក3ច=ន\ង គ
  
#ចក3ច=ន\ង + 

                         5!6�
75!6�
75!6�
75!6�
7   ប�� ញ) #ចក3ច=ន\ង + 
ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    

  	យ�ងMន 
   ផ$បRក�S-ន គ
 	គ(ន 

    

   
�Rច	ន�   

 
VII. �ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង�ព ចក!ច"ន#ង  

'ទ��X>បទ� កY:ង'Uព�នD�(ប=	b$�ប= ច�នSនគ�= #ចក3ច=ន\ង N$�
#ចក3ច=ន\ង + 

                          5!6�
7   ប�� ញ) #ចក3ច=ន\ង + 
ច	ម/�យ 

  	យ�ងMន 

    

  �Rច	ន�   
 'U��ប�X�'U��ប�X�'U��ប�X�'U��ប�X�    
  ប�� ញ) #ចក3ច=ន\ង ន�ង #ចក3ច=ន\ង + 
 

VIII. �
ធ�/ចក/បបCDគ2�
 
ន�យមន�យ�ន�យមន�យ�ន�យមន�យ�ន�យមន�យ� ច�	�� ន�ង #�$ �� �ធ>�ចក#បប�
គ/>��hង

ន�ង #�$ 	.)ផ$#ចក , 	.)��
$=-ន� �ធ>�ចក	ន�+    

1 1 0...n nI i i i i−= 9

9 1 1 0...n ni i i i−+ + + +

9

521685 9

521685 5 2 1 6 8 5 27+ + + + + =

( )
( )

27 0 mod9

521685 0 mod9

≡

⇒ ≡

11

1 1 0...n nI i i i i−= 9

( ) ( )0 2 4 1 3 5... ...i i i i i i+ + + − + + + 11

32967 11

( ) ( ) ( )
( )

7 9 3 6 2 11 0 mod11

32967 0 mod11

+ + − + = ≡

⇔ ≡

850509 9 11

*b ∈Z a∀ ∈Z , 0a b q r r b= ⋅ + ≤ <

a b q r

#ចក3ច=ន\ង  521685 9

#ចក3ច=ន\ង  32967 11
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��b$=���b$=���b$=���b$=� 	ប�   #�$  	គ(ន 
+ 

�'Mយប�I ក=�'Mយប�I ក=�'Mយប�I ក=�'Mយប�I ក=    
 	3យ	'UP�RបមនX	ទ r� Newton 
 	យ�ងMន 

   

 �Rច	ន�   
 
                 5!6�
75!6�
75!6�
75!6�
7   �ក��
$=-ន� �ធ>�ចក#បប�
គ/>�-នច�នSន ន\ង + 

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
 	យ�ងMន 
    

 

 
 �Rច	ន�   
  
'U��ប�X�'U��ប�X�'U��ប�X�'U��ប�X�    

1. ចR��ក��
$=-ន� �ធ>�ចក#បប�
គ/>�-នច�នSន ន�ង + 
2. �ក��
$=-នN�#ចក   ន\ង   + 

    

,a b∀ ∈ ∈ℕZ , 0a b q r r b= ⋅ + ≤ <

( ) ( ),n na b Q n r Q n= ⋅ + ∈ℕ

( ) ( ) ( ) ( ) ( )

( )
( ) ( )

1 21 2 2 1 1 0

1 1 1 2 2 2 2 1 1

1 1 2 1 2 3 2 2 1 1

1 1

...

...

...

,

n n n nn n n n n
n n n n n

n n n n n n n n n n n
n n n n

n n n n n n n n n n n
n n n n

n n n n n n
n n

bq r C bq C bq r C bq r C bq r C r

C b q C b q r C b q r C bqr r

b C b q C b q r C b q r C qr r

b Q n r Q n C b q C b

− −− − −

− − − − − − −

− − − − − − − −

− −

+ = + + + + +

= + + + + +

= + + + + +

= ⋅ + = + 2 1 2 3 2 2

1 1...

n n n n
n

n
n

q r C b q r

C qr

− − − − −

−

+

+ +

20142 7

32 8 7 1= = +

( ) ( )

( )

( )

671 6713

2013 671 1 670 670 670
671 671

670 1 669 669 669
671 671

2013 670 1 669 669 669
671 671

2013

2014

2014 '

2 7 1

2 7 7 1 ... 7 1 1

7 7 7 1 ... 7 1 1 1

2 7 1 ; 7 7 1 ... 7 1 1

2 2 7 1 2

2 7 2 2

2 7 2

C C

C C

q q C C

q

q

q

⇒ = +

⇒ = + ⋅ ⋅ + + ⋅ ⋅ +

= + ⋅ ⋅ + + ⋅ ⋅ + +

⇔ = ⋅ + = + ⋅ ⋅ + + ⋅ ⋅ +

⇔ ⋅ = ⋅ + ⋅

⇔ = ⋅ +
⇔ = ⋅ +

20143 11

17 , 21 , 33 , 48 ,6 ,27 ,49− − − − 5

#ចកន\ង Mន��
$=  
20142 7 2

 ( ) ( ),n na b Q n r Q n= ⋅ + ∈ℕ
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$�~�=$�~�=$�~�=$�~�=    ន�ងន�ងន�ងន�ង    ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
1. ប�� ញ) #ចក3ច=ន\ង + 

ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
  	យ�ងMន 
   

   

  #�  

    

  0ម ន�ង 	គ(ន  

        

  Mនន�យ) Mន	$ខWងច:ង	�2�ន\ង  
  ម�l ង	ទz� 

	ប�  
Mនន�យ) Mន	$ខWងច:ង	�2�ន\ង  
	គ(ន 
  

                                 
( ) ( ) ( )( )

( )

'"10

10

ivQ k Q k

Q k

= −

=
 

 
�Rច	ន�   

 
2. �ក	$ខច:ង	'Nយ-ន 20132013 + 

 

2016 200012 2− 10

2016 4 504 412 12 12 20736k k×= = =
( )

( )
( )
( ) ( )

1 1

1 1 1

1 1 2 1

'

2016 '

20736 20730 6 20730 20730 6 ... 20730 6 6

2073 10 2073 10 6 ... 2073 10 6 6

10 2073 10 2073 10 6 ... 2073 6 6

10 6

12 10 6 1

kk k k k k

k k k k k k

k k k k k k

k

k

Q k

Q k

− −

− − −

− − − −

= + = + ⋅ + + ⋅ +

= ⋅ + ⋅ ⋅ + + ⋅ ⋅ +

= ⋅ + ⋅ ⋅ + + ⋅ +

= +

⇒ = +
26 36 30 6 3 10 6= = + = × +

( ) ( )

3

"

6 216 210 6 21 10 6

.................................................

6 10 6 2k Q k

= = + = × +

= × +

( )1 ( )2 ( ) ( )2016 ' "12 10 10 6Q k Q k= + +

( ) ( )( )
( )

' "

'"

10 6

10 6

Q k Q k

Q k

= + +

= +
201612 6

( ) ( )20002000 6 10 6ivk Q k= ⇔ = +
20006 6

( ) ( ) ( )2016 2000 '"12 2 10 6 10 6ivQ k Q k− = + − −

#ចក3ច=ន\ង  
2016 200012 2− 10
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ច	ម/�យច	ម/�យច	ម/�យច	ម/�យ    
  	យ�ងMន 

   
( )

( )
( ) ( )

20132013

2013 2012 2012 2013

2012 2011 2012 2013

' 2013

2013 2010 3

2013 2010 3

2010 2010 3 ... 2010 3 3

2010 2010 2010 3 ... 3 3

2010 3 1Q k

= +

⇒ = +

= + ⋅ + + ⋅ +

= + ⋅ + + +

= +

 

  Mនន�យ) 20132013 #ចក3ច=ន\ង10Mន��
$= 20133  
  #� 43 81 80 1= = +  

   

( ) ( )
( )
( )( )

( )( )
( ) ( )

503 5034

2012 "

2012 "

2013 "

2013 '"

3 80 1

3 80 1

3 3 80 1 3

3 80 3 3

3 80 3 2

Q k

Q k

Q k

Q k

⇒ = +

= +

⋅ = + ×

= +

= +

 

  Mនន�យ) 20133 #ចក3ច=ន\ង10Mន��
$=3  
  0ម  ន�ង 	គ(ន  

       

 
  �Rច	ន�   

 
 
 
 
 
 
 
 
 

( )1 ( )2 ( ) ( )2013 ' '"2013 2010 80 3Q k Q k= + +

( ) ( )( )
( )

' '"10 201 8 3

10 3

Q k Q k

Q k

= + +

= +

Mន	$ខច:ង	'Nយគ
  
20132013 3
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I. ចR�ប�(�=Vl ¢>N$ព>,គ#បង� 

ក- 5

3 12−
  ខ- 3

3 2 3+
  គ- 3

3 6x−
 

II. ចR��'ម�$Vl ¢>N$=� 
ក- 8 2 15+   ខ- 1

7 24−
  គ- 2

3
1

2

−

−

 

ឃ- 4 2 3+   ង- 1 3

4 12

+

+
  ច- 4

6 2 8+
 

III. ចR�គ
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ក- 8 5
125 2 18

9 4
− − +    ខ- 27 1

48
2 12

− +  

គ-
5 1
4 4

5

3 5

 
− 
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+     
 

ឃ- ( )( )7 5 7 5 7 5+ −  
IV. គ
<�-ម/ក	ន�មច�	�� 1

5 3
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5 3
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�Sម�Rចប�ផ:�-ន ន�ង គ
 90+ 

ក-គ
<ក0j �Sមធ�ប�ផ:�-ន ន�ង + 
ខ-�ក ន�ង + 

XIV.  5បM) គ
�ច�នSនគ�=� �ជ IMន+ 
ក-	ប���នក0j �Sមធ�ប�ផ:�-នច�នSនគ�=ព>� 825 ន�ង 	�2�ន\ង165 ចR��ក�-ម/�UTប�M-ន

+ 
ខ-	ប���នក0j �Sមធ�ប�ផ:�-នច�នSនគ�=ព>�675 ន�ង 	�2�ន\ង 15 ចR��ក�-ម/�UTប�M-ន

+ 
XV.  ក-ចR��កក0j �Sមធ�ប�ផ:�-ន 27, 45, ន�ង 63+ 

ខ-ចR��កក0j �Sមធ�ប�ផ:�-ន 28 ន�ង 140+ 
XVI.  ក-ចR��កក0j �Sមធ�ប�ផ:�-ន 3003 ន�ង 8645 0ម%$=កR� ���
គ/>�+ 

ខ-ចR��កក0j �Sមធ�ប�ផ:�-ន 1955 ន�ង 5083 + 
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ច�ន4ន 
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ច�ម2�យ 

I. ប�(�=Vl ¢>N$=ព>,គ#បង� 

ក- 5

3 12−
គ:
 5

3 12−
ន�ង 3 12

3 12

+
+

	��មT >ប�(�=Vl ¢>N$= 

	គ(ន 5

3 12
×

−
3 12

3 12

+
+

( ) ( )
22

5 3 4 3 5 3 2 3 15 10 3

9 12 33 12

+ × + += = = −
−−

 

ខ- ( )
( ) ( )2 2

3 3 2 33 3 3 2 3 9 2 3 3 3 2 3

18 3 53 2 3 3 2 3 3 2 3 3 2 3

−− − −⇔ × = = =
−+ + − −

 

គ- 3

3 6x−
	គ(ន

( ) ( )2

3 3 6 3 3 6 3 3 6 3 6

3 1 2 1 23 6 3 6 3 6

x x x x

x xx x x

− − − −= = =
− −− × − −

 

II. ចR��'ម�$Vl ¢>N$=ព>��ន=� 
ក- 8 2 15+ 	គ(ន 5 3 2 15+ +  
	គ%ច��	�� ( ) ( ) ( )22 2

5 3 2 15 5 2 5 3 3 5 3 5 3+ + = + × + = + = +  
ខ-

( )22

1 1 1 1 1

6 17 24 6 1 4 6 6 2 6 1 6 1
⇔ = = =

−− + − × − + −

2

1 6 1 6 1 6 1

56 1 6 1 6 1

+ + += × = =
− + −

 

 
គ-

2 22

2 2 2 2 2

3 13 3 3 1 3 3 1 3 11 22 4 2 4 2 2 2 2 2

− ⇔ − = − = − = −
−    − − + − + −    

      

( )
( )( )

( ) ( )4 3 1 4 3 14
2 3 1

3 13 1 3 1 3 1

+ +
= − = − = − = − +

−− − +
 

ឃ- ( ) ( )22
4 2 3 3 2 3 1 3 2 3 1 3 1 3 1+ ⇔ + + = + + = + = +  

ង-
( ) ( )22

1 3 1 3 1 3 1 3 1 3
1

3 14 12 3 4 3 1 3 2 3 1 3 1

+ + + + +⇔ = = = =
++ + × + + + +  

ច-
( )

( )
22 2

4 4 4 4
2 2 2

6 2 8 4 4 2 2 2 4 2 2 2 2
⇔ = = = −

+ + + + + +
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III. ចR�គ
<ក	ន�មWង	'Nម� 
ក- 125- 8

9
- 2 5

4
 + 18  

	យ�ង%ច��	�� 25 5×  - 
2

4 2

3

×  - 
2

2 5

2
 + 9 2×  

  5 5= - 2 2

3
 - 2 5

2
 + 3 2  (	'�� 25+ 25  4= 22 ) 

    10 5 2 5

2

−=  + 9 2 2 2

3

−  

   8 5

2
= + 7 2

3
= 4 5+ 7 2

3
=12 5 7 2

3

+

 
 ខ- 27 1

48
2 12

− +  

 	គ%ច��	��
2 2

29 3 4 3 3 3 2 3
16 3 4 3

2 2 1212 12

× × × ×× − + = × − +
×

 

   3 3 2 3 24 3 9 3 3 16 3 8 3
4 3

2 12 6 6 3

− += − + = = =  

 គ-
5 1
4 4

5

3 5

−

+

 

 	គ%ច��	��
25 1 3 5 3 5 5 3 5 2 5 2 1 5

2 2 5 10 10 5

  + + − − + +− = = =    
  

   

 
       ឃ- ( )( )7 5 5 5 7 5+ −  
 គ:
ព</ �	គ(ន�   35 35 7 25 5 49 35 34 35 35 35 34 35− + − = − + =  

IV. គ
<�-ម/ក	ន�មច�	�� 1

5 3
A =

−
ន�ង 1

5 3
B =

+
 

ក-គ
< A B+  
	គ(ន ( )( )

1 1 5 3 5 3

5 3 5 3 5 3 5 3

+ + −+ =
− + − +

�'ម��,គ#បង�Sម 

   
2 2

2 5 2 5
5

25 3
= = =

−
 

           ខ-គ
< AB  
	គ(ន

2 2

1 1 1 1 1

5 3 25 3 5 3 5 3

   = = =   −− +   −
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គ-គ
< 2 2A B AB+  
	គ%ច��	�� ( )2 2 1 5

5
2 2

A B AB AB A B+ = + = × =  

ឃ-គ
< A B

B A
+  

	គ(ន

2 2

2 2

1 1

5 3 5 3
1
2

A B A B

B A AB

   +   + − +   + = =  

  
2 2 2 2

1 1
2

5 2 15 3 5 2 15 3

 
= + 

− + + + 
 

  
2 2

1 1 8 2 15 8 2 15 32
2 2 8

8 2 15 64 608 2 15 8 2 15

 + + − = + = = =    − × −− +   
 

V. ប��U/ងច�នSនកY:ង'Uព�នDWង	'Nម	K�'Uព�នD	b$ 10 
ក- 5 4 3 2

2110011 1 2 1 2 0 2 0 2 1 2 1= × + × + × + × + × +  
 1032 16 0 0 2 1 51= + + + + + =  
ខ- 3 2

6 103410 3 6 4 6 1 6 0 648 144 6 798= × + × + × + = + + =  
គ- 4 3 2

3 1010021 1 3 0 3 0 3 2 3 1 81 6 1 88= × + × + × + × + = + + =  
ឃ- 4 3 2

5 1012043 1 5 2 5 0 5 4 5 3 625 250 20 3 898= × + × + × + × + = + + + =  
VI. ប��U/ងច�នSនកY:ង'Uព�នD	b$Wង	'Nម	K�'Uព�នD	b$ 5  

ក- 3 2
2 101101 1 2 1 2 1 13= × + × + = ,             13 = 5 × 2 + 3 = 23	  

�Rច	ន� 2 51101 23=  
ខ- 10346  
	គ(ន346 5 69 1= × +  
69 5 13 4= × +  
 513 5 2 3 2341= × + =  
�Rច	ន� 10 5346 2341=  
គ- 2

6145 6 6 4 5 65= + × + =  
65 5 13 0= × +  

513 5 2 1 210= × + =  
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�Rច	ន� 6 5145 210=  
ឃ- 3 2

41201 4 2 4 1 97= + × + =  
	គ(ន97 5 19 2= × +  
 519 5 3 4 341= × + =  
�Rច	ន� 4 51201 341=  

VII. ប��U/ងច�នSនកY:ង'Uព�នD	b$Wង	'Nម�'Uព�នD	b$ 2 
ក- 3 2

31101 3 3 1 37= + + =  

2

37 2 18 1

18 2 9 0

9 2 4 1

4 2 2 0

2 2 1 0 100101

= × +
= × +

= × +
= × +
= × + =

 

�Rច	ន� 3 21101 100101=  
ខ- 2

8360 3 8 6 8 240= × + × =  

2

240 2 120 0

120 2 60 0

60 2 30 0

30 2 15 0

15 2 7 1

7 2 3 1

3 2 1 1 1110000

= × +
= × +

= × +
= × +
= × +

= × +
= × + =

 

�Rច	ន� 8 2360 1110000=  
គ- 2

5104 5 4 29= + =  

2

29 2 14 1

14 2 7 0

7 2 3 1

3 2 1 1 101101

= × +
= × +

= × +
= × + =

 

�Rច	ន� 5 2104 11101=  
ឃ- 763 6 7 3 45= × + =  

2

45 2 22 1

22 2 11 0

11 2 5 1

5 2 2 1

2 2 1 0 101101

= × +
= × +
= × +

= × +
= × + =
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�Rច	ន� 7 263 101101=  
VIII. 	'U�ប	ធzបកY:ងគSច�នSនន>មSយ��Sចគ
<ផ$បRក 

ក- 1010 ន�ង 210 '���ប��$ងព>	b$ 2	K	b$10 
10 1010 1 2 0 2= × + =  

	គ(ន 10 10 10 2

10 2 10 10 10

10 2 10 10

10 10 10 2 12

> ⇒ >
+ ⇔ + =

 

�Rច	ន� 10 1010 2> ន�ង 10 2 1010 10 12+ =  
ខ- 1013 ន�ង 2100  

2
2 10100 2 0 0 4= + + =  

	គ(ន 10 2 10 2

10 2 10 10 10

13 4 13 100

13 100 13 4 17

> ⇒ >
+ ⇔ + =

 

�Rច	ន� 10 213 100> ន�ង 10 2 1013 100 17+ =  
គ- 10123 ន�ង 2101101 

5 3 2
2 10101101 2 2 2 1 45= + + + =  

	គ(ន 10 10 10 2

10 10 10

123 45 123 101101

123 45 168

> ⇒ >
+ =

 

�Rច	ន� 10 2123 101101> ន�ង 10 2 10123 101101 168+ =  
IX. គ
<ផ$បRកន�ងផ$�កកY:ង'Uព�នD	b$Wង	'Nម� 

ក- 2 2 21101 10110 100011+ =  
ខ- 2 2 2110011 10011 100000− =  
គ- 3 3 31201 1122 10100+ =  
ឃ- 5 5 54123 304 3314− =  
   
'���	ធr�'UM
� �ធ> 

2

2

2

1101

10110

100011

+   
2

2

2

110011

10011

100000

−   
3

3

3

1201

1122

10100

+   
5

5

5

4123

305

3314

−   

X. ក-12 ន�ង 57 
ច�នSន 12 ន�ង 57 �ច�នSនម�នបdម�hងbY 	6� យក0j �Sមធ�ប�ផ:�គ
 3  
ខ-77 ន�ង 85 

3) 12      57 

        4        19 
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ច�នSន	ន�បdម�hងbY 77 7 11= × , 85 5 19= × ច�នSន! �ង	ន�ម�នMនក0j បdម�Sម	ទ+ 
គ-69, 91ន�ង 95 
ច�នSន	ន�បdម�hងbY 69 3 23 , 91 13 7 , 95 5 19= × = × = ×  
ច�នSន! �ង	ន�ម�នMនក0j បdម�Sម	ទ+ 

XI. ចR��កព6:គ:
�Sម�Rចប�ផ:�-នច�នSន� 
ក-18 ន�ង 28 
0MN�គ
<�Rច(នប�� ញ	aកY:ង'U�ប=Wង}j �	គ(ន 
ព6:គ:
�Sម�Rចប�ផ:�-ន 18 ន�ង 28 គ
 2 22 3 7 252× × =  
ខ-27 ន�ង 63 
0មN�គ
<�Rច(នប�� ញ	aកY:ង'U�ប=Wង}j � 
	គ(នព6:គ:
�Sម�Rចប�ផ:�-ន 27 ន�ង 63 គ
 23 7 189× =  
គ- 20, 25 ន�ង 15 
0មN�គ
<�Rចប�� ញ	a'U�ប=Wង}j � 
	គ(នព6:គ:
�Sម�Rចប�ផ:�គ
 20, 25 ន�ង 15 
គ
 2 22 5 3 300× × =  
 

 
XII. o}យប�I ក=)ផ$គ:
-នព>�ច�នSនគ�=�ផ$គ:
-នក0j �Sមធ�ន�ងព6:គ:
�Sម�Rចប�

ផ:��ប�=h�5បM)G គ
�ក0j �Sមធ�ប�ផ:�-នព>�ច�នSនគ�=K ន�ងT + 
�Rច	ន� K ន�ងT %ច'���(នប�I ក=) ,K kG T tG= = 	3យ k ន�ង t �ច�នSនបdម�hងbY  
�Rច	ន�	ប���ន Lប�I ក=ព>ព6:គ:
�Sម�Rចប�ផ:�-ន K ន�ងT  
�R	ចQ� L ktG=  
�R	ចQ�GL GktG kGtG KT= = =  
�R	ចQ�0មN��'MយWង	$��ប�I ក=	ឃ�ញ)ផ$គ:
-នព>�ច�នSនគ�=គ
�ផ$គ:

-នក0j �Sមធ�ប�ផ:�ន�ងព6:គ:
�Sម�Rចប�ផ:��ប�=h+ 

XIII. ក-5បM)G គ
�ក0j �Sមធ�ប�ផ:�ន�ង Lគ
ព6:គ:
�Sម�Rចប�ផ:�-នព>�ច�នSនគ�=K ន�ងT + 
 	3យGL KT= (�'Mយប�I ក=�Sច	aច�ន:ចម:ន) 

�R	ចQ�90 810G =  

2)18 28
3) 9 14
2) 3 14
3) 3 7
7)1 7
1 1

 

3) 27 63
3) 9 21
3) 3 7
7)1 1

1 1

 

5) 20 25 15
2) 4 5 3
2) 2 5 3
5) 1 5 3
3) 1 1 3

1 1 1
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�R	ចQ� 9G =  
ខ-	3យ K T< 	យ�ងយក 9 , 9K k T t= = � k t<  
	3យ 810KT = 	យ�ង(ន 
9 9 810 10k t kt× = ⇒ =  
�R	ចQ� ( ) ( ), 1,10k t = � ( )2,5  
i. 	ប� ( ) ( ), 1,10 , 9 , 90k t K T= = = + 
ii. 	ប� ( ) ( ), 2,5 , 18 , 45k t K T= = = + 

XIV. ក-�ក�-ម/�UTប�M-ន  

  

 �R	ចQ� ន�ង ព���Mន ន�ង �ក0j �ប�=ខ /Sន�R	ចQ�  
  
 
ខ-�ក�-ម/�UTប�M-ន  

 
675 3 3 3 5 5

165 3 5 11

135 3 3 3 5

n

= × × × ×
= × ×

= × × ×
 

 �R	ចQ�675ន�ង165n ព���Mន3,3,3ន�ង5�ក0j �ប�=ខ /Sន+ 
 �R	ចQ� 9n =  
XV. ក-ព>�N�គ
<�Rចប�� ញ	aកY:ង'U�ប=Wង}j �ក0j  
 �Sមធ�ប�ផ:�-ន 27, 45ន�ង63គ
3 3 9× =  
 ខ-ព>N�គ
<�Rចប�� ញ	aកY:ង'U�ប=Wង}j � 
 ក0j �Sមធ�ប�ផ:�ន� 28 ន�ងន�ង140គ
2 2 7 28× × =     
XVI. ក-ក0j �Sមធ�ប�ផ:�-ន3003 ន�ង 8645 
 3003 8645 2 
   6006 
   2639 
 
 

m

825 3 5 5 11

231 3 7 11

165 3 5 11

m

= × × ×
= × ×

= × ×
825 231m 3,5 11 5m =

n

 
3) 27 45 63
3) 9 15 21

3 5 7

2) 28 140
2)14 70
7) 7 35

1 5

 



� �ទ��� ន�	�
ប�
 �                                                  ក�ច��
������គ�� 	� �ទ� 

គ
�ន����	គ�� 	-
�ប� �ទ��ក�មទ�   (ជ�#ន�ទ� $) ទ�ព'
ទ� 98 

 

  
    1   3003 8645  2 
    2639 6006  
   364 2639 
 

      1   3003 8645  2 
       2639 3003   

  364 2639  7 
 2548 
     91 

     1 3003 8645  2 
2639 6006 

     4      364 2639  7 
             364 2548 
      0   91 
 �R	ចQ�ក0j �Sមធ�ប�ផ:�-ន 3003 ន�ង 8645 គ
 91+ 
  
 ខ-ក0j �Sមធ�ប�ផ:�-ន 1955 ន�ង 5083 

  1955  5083 2 
            3910  
  1173 

           
           1  1955            5083 2 
     1173  3910 
       782           1173 
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             1  1955         5083     2 
       1173 3910 
        782 1173  1 
     782 
                          391 
              1  1955         5083     2 
                  1173         3910  
              2    782         1173     1 
                    782           782 
                        0           391 
  
�R	ចQ�ក0j �Sមធ�ប�ផ:�-ន 1955 ន�ង 5083 គ
391+ 
 
 

������������� 


