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2. �����	
��
�� (Boolean Algebra)
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�� (Boolean Theorems)
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��
��

2. "'8' �=�.(
�กก' /-#�����	
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�%�&'

     �����	
��
�� (Boolean Algebra) *�A���	
B'"
 $
%�<=�.�	*� '!($�CD('%'#
  ก ��ก�	��.���E�'>@F
��ก��	
B'"
 $�'�-�#ก01�+<- :- $:��
 (George
Boole) 
H-8'8�I�.��E�'=(."8�� �$/J,�-�ก(
'F�� 

     
��7� =������	
��
�� 8�*��F# 2 �H' �+- 0 ก�� 1 
��
ก !%&'�+,�9'�/-#�����	
��
��� !ก-�@.�F 

NOT (( +- Inverter) AND(.)  7
! OR(+) 

     �C::���������	
��
��=�.=�ก' --ก���#: >
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(
�กก' *�+,-#
.�/-#�����	
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��

1. �������� (Axioms) �
�
�� !
A1) A = 0
A2) �.' A = 0 7
.�  A = 1

A3) 0.0 = 0

A4) 1.1 = 1
A5) 0.1 = 1.0 = 0

� A = 1

� �.' A = 1 7
.� A = 0

� 1+1 = 1
� 1+0 = 0+1 = 1

� 0+0 = 0

"�#กก�� AND

"�#กก�� OR
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2. %012���H (Duality theorem)

      -  *�
�<F� OR *�A� AND
      -  *�
�<F�  AND *�A� OR
      - *�
�<F� 1 *�A� 0 
      - *�
�<F� 0 *�A� 1
/.-��  !��#
- �+,- ��. ! /0�.012"��3�����.�4�56
78��7�2�  
   9�ก��:"�.�;4�.�ก#
9�ก��41��  
-  7<.4�56
78��7�2��2��=2�37�;����
�4��56
�"��3� 64�.�ก#

   �;3#���4�.�ก#!

<#�
3.��

0.0 = 0  

4�56
:@2�+,- ��. 

1 + 1 = 1
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%012�/-#��

�� (Boolean Theorems)

1) 0
2) 1 1
3)

4)

5) 1
6) :

7)
( ) ( )

8) :
( . ) ( . ) .( )

T A A

T A

T A A A

T A A

T A A

T Commutativelaw

A B B A

T Associativelaw

A B C A B C

T Distributivelaw

A B AC A B C

+ =

+ =

+ =

=

+ =

+ = +

+ + = + +

+ = +

1) .1
2) .0 0
3) .

4)

5) . 0
6) :

. .
7)

( . ). .( . )
8) :

( ).( ) ( . )

T A A

T A

T A A A

T A A

T A A

T Commutativelaw

A B B A

T Associativelaw

A B C A B C

T Distributivelaw

A B A C A B C

=

=

=

=

=

=

=

+ + = +
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T9)  Absorption theorem:

       

T10) Logic adjacency theorem:

     

T11) Consensus

T12) DeMorgan’s theorem:

        

T13) Simplificatioon theorem:

�  

�  

�  

     

�   

�  

( . )A A B A+ =

( . ) ( . )A B A B A+ =

( . ) ( . ) ( . ) ( . ) ( . )A B AC B C A B AC+ + = +

( . )A A B A B+ = +

( ) ( . )A B A B+ =

.( )A A B A+ =

( ).( )A B A B A+ + =

( ).( ).( ) ( ).( )A B A C B C A B A C+ + + = + +

( . ) ( )A B A B= +

.( ) .A A B A B+ =

%012�/-#��

�� (
H-) 
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ตัวอยางท่ี 2.1 จงพิสูจนทฤษฎีของบูลีนตอไปน้ี

ก) 

ข)  

ค) 

ง) 

วิธีทํา
ก) E�9��!�               F13:@2���������
�
�� !

G2� A = 1  7�;7�2� 
1#�!#/! 1 . 0 = 0
G2� A = 0 7�;7�2� 
1#�!#/! 0 . 1 = 0
9�H8

( . )A A B A+ =

. 0A A =

( . ) ( . )A B A B A+ =

.( ) .A A B A B+ =

. 0A A =

. 0A A =

0A =

1A =
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ข) พิสูจน                       โดยใชทฤษฎีของบูลีน

ค) พิสูจน                    โดยใชทฤษฎีของบูลีน

( . ) ( . ) .( )..............( 8)

.1 ...............( 5)

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

A B A B A B B T

A T

A T

+ = +

=

=

( . ) ( . )A B A B A+ =

.( ) .A A B A B+ =

.( ) . . ..............( 8)

0 . ...............( 5)

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

A A B A A A B T

A B T

A B T

+ = +

= +

=
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�) E�9��!�                          F13:@2<������������ (Truth table) "�5
  
    <����ก���S���!

9�H8   A + (A.B) = A 

( . )A A B A+ =

A B A.B A+(A.B)
0 0 0 0
0 1 0 0
1 0 0 1
1 1 1 1
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UVก"#1

1. ��E�9��!��.�9�ก��<.
08! /G�ก<2
�

2. ���#1��89�ก��<.
08! /:"2�.�3�W/!
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1.2 ( ) .

1.1 ( . ) ( . ) ( . ) ( . ) ( . )

A B A B

A B AC B C A B AC

+ =

+ + = +

2.1    ( . . . )  ( . . . ) ( . . . ) ( . . . )

2.2    ( . . . )  ( . . )  ( . . )

2.3     ( . )  ( . . )  ( . . )  ( . . )   

2.4 ( . . )

2.5      ( . . . )   ( . . . ) ( . . . )  (

F A B C D A B C D A B C D A B C D

F A B C D B C D A C D

F B D A B D C B D A B C

F A B C A B C

F A B C D A B C D A B C D

= + + +

= + +

= + + +

= + + +

= + + + . . . ) 

2.6     ( ).

2.7      (( . . ).( . ))

A B C D

F A B C D A

F A B C B C D

= + + +

= +
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ก&'(�@=(.
>@F ⊕⊕⊕⊕ *�A�
��@&'*�	�ก' *-กX$�
�"�Y-- $
 " ��ก' %&'#'�?@.@�#��,
ก2ก' *-กX$�
�"�Y-- $ (XOR Laws)

A B A xor B

0 0 0

0 1 1

1 0 1

1 1 0

. .A B A B A B+ = ⊕

ก-ก��4
ก=����9 X

�� (XOR Laws)

?A B C⊕ ⊕ =
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นิพจนบูลีน (Boolean Expression)

  ( , , )  . .   . .   . .

  ( , , )  .   .   .

 ( , , ) (     ).( ).( )

  ( , , )  ( ).( ).( )

  ( , , )  . .( ).( )

Y F A B C A B C A B C A B C

Y F A B C A B A B B C

Y F A B C A B C A B C A B C

Y F A B C A B A B B C

Y F A B C A B A B C A B C

= = + +

= = + +

= = + + + + + +

= = + + +

= = + + + +
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นิพจนบูลีน (Boolean Expression)

  ( , , )  . .   . .   . .

  ( , , )  .   .   .

 ( , , ) (     ).( ).( )

  ( , , )  ( ).( ).( )

  ( , , )  . .( ).( )

Y F A B C A B C A B C A B C

Y F A B C A B A B B C

Y F A B C A B C A B C A B C

Y F A B C A B A B B C

Y F A B C A B A B C A B C

= = + +

= = + +

= = + + + + + +

= = + + +

= = + + + +

Sum Of Products (SOP)

Products of Sum (SOP)
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��87

X\�ก�@#6!�
�
��� !�  2 ��87

�5
 

1. Sum of Products (SOP)

2. Product of Sums (POS)

Sum of Products 
3�.:!��8�
�<#�78� AND ก#! 7�2�!S�]��#E^���OR 
ก#! 4@.! ABC + AB  

 Product of Sum �;48`!ก�� OR ก#!ก.
!7�2��W�!S�]��#E^�08 AND 
ก#! 4@.! (A+B+C).(A+C)

 ��7��8'
 9'�/-#�	�:�$��
��(Boolean Expression)
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Canonical expression

�.'=�7
H
!*%-8/-#YC#ก$��<�8�
��7� -F�H� �%�ก
�� * �Fก�H' eCanonicalg  

Y = f(A,B,C) = A.B.C + A.B.C + A.B.C

Y = f(A,B,C) = A.B + A.B + B.C

Y= f(A,B,C) =(A + B + C).(A+B+C).(A+B C)

Y = f(A,B,C) = (A+B).(A+B).(B+C)

Y = f(A,B,C) = A.B.(A+B+C).(A+B C)

+

+

Canonical SOP 

Canonical POS
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YC#ก$��<� SOP =@h "'8' �*/�F�=(.-F�H=� ��/-# Canonical SOP  
?@. >@F AND *%-8%�<8�
��7� ?8H� �@.�F
��7� %�</'@?�*�H�

Y = A.C + A.B

�	:' �'YC#ก$��<�  %'#@.'�/�'*%-87 ก/'@
��7�  B @�#��,�:! AND @.�F
                    "H��*%-8%�<"-#/'@
��7�  C @�#��,�:! AND @.�F 
YC#ก$��<�:J#?@.*�A�

(B + B) (C + C)

Y = A.C + A.B

Y = A.(B + B).C + A.B.(C + C)

Y = A.B.C + A.B.C + A.B.C + A.B.C

Y = A.B.C + A.B.C + A.B.C
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7
!=�%&'�-#*@�F�ก�� YC#ก$��<� POS =@h กi"'8' �*/�F�=(.
-F�H=� ��/-# Canonical POS ?@.  >@F OR *%-8%�<8�
��
7� ?8H� �@.�F
��7� %�</'@?�   �+- A ( +- B ( +- C *�H�

Y = (A+C).(A+B)

Y = (A+(B.B)+C).(A+B+(C.C))

Y = (A+B+C) . (A+B+C) . (A+B+C) . (A+B+C)

Y = (A+B+C) . (A+B+C) . (A+B.+C)
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Minterms 7�; Maxterms
YC#ก$��<� Canonical SOP  :!* �Fก�H' minterms "�DD
�ก�$=�.  mi 
YC#ก$��<� Canonical POS :!* �Fก�H' maxterms "�DD
�ก�$=�.  Mi 

��-FH'#YC#ก$��<�%�<8� 2 
��7� *8+<-*/�F�=� �� minterm 7
! maxterm

A   B      Minterm       Maxterm

0    0     m0 = A.B  M0  = A + B

0    1     m1 = A.B  M1  = A + B

1    0     m2 = A.B  M2  = A + B

1    1     m3 = A.B  M2  = A + B

Boolean ��.�����   
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� =� minterm �H'>
:	ก 0 :!7%�@.�F
��7� %�<8� Inverter (�H'
Complement /-#
��7� )  "H��>
:	ก 1 :!7%�@.�F
��7�  *�H� 
minterm %�< 3 /-# F(A,B,C)  => 011 = 

� =� maxterm �H'>
:	ก 0 :!7%�@.�F
��7�   "H��>
:	ก 1 :!7%�@.�F

��7� %�<8� Inverter (�H' Complement /-#
��7� )  *�H�

maxterm %�< 3 /-# F(A,B,C)  => 011 = 

� * ':!=�. minterm ก��YC#ก$��<�%�<=(.�H'*�A�: 	# (1)  "H�� maxterm :!
=�.ก��YC#ก$��<�%�<=(.�H'*�A�*%i: (0)

/.-"�#*ก


A.B.C

A.B.C
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<#�
3.�� ��ก<��������������4� 3!X\�ก�@#6!
3�.:!��8�
� minterm (SOP)  
7�; maxterm (POS)

A B C f(A,B,C)
0  0  0 1
0  0  1 1
0  1  0 0
0  1  1 0
1  0  0 0
1  0  1 1
1  1  0 0
1  1  1 0

A.B.C 0

A.B.C    1

A+B+C 2

A+B C 3

A+B+C 4

A.B.C    5

A B+C 6

A B C 7

m

m

M

M

M

m

M

M

=

=

+ =

=

=

+ =

+ + =

ในรูป minterm
F(A,B,C) = m0+m1+m5

ในรูป Maxterm
F(A,B,C) = M2.M3.M4.M6.M7
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f(A,B,C)  =   A.B.C A.B.C A.B.C

                =   010 + 100 + 111

                =   m2  +  m4 + m7

                =   (2,4,7)m

+ +

∑

ก' */�F�YC#ก$��<�=� �� minterm -�ก7��(�J<#%&'@�#��, *�H�

7
!YC#ก$��<���,�.':!*/�F�*�A� maxterm  :!?@.*�A�

f(A,B,C)  =   M(0,1,3,5,6)∏
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( , , )     (2, 4,7)

                    (0,1,3,5,6)

( , , )    ( ).( ).( ).( ).( )

F A B C m

M

F A B C A B C A B C A B C A B C A B C

=

=

= + + + + + + + + + +

∑

∏

1. (' minterm  *�H�:'ก
��-FH'#?@. f(A,B,C)  = ∑∑∑∑m(2,4,7) 
2. :'ก
��7� :&'��� 3 
�� 7"@#�H'"'8' �:!8�*%-8
H'#h?@. 23 = 8 �H' 
�+- 0, 1, 2, 3, 4, 5, 6, 7
! 7 7
H*�A� minterm �+- 2,4,7 @�#��,� /-# 
maxterm :!*�A� 0, 1, 3,5, 6

f(A,B,C)  = ∑∑∑∑ m(2,4,7) 
=  PM(0,1,3,5,6)
=   M0 .  M1 . M3 . M5 . M6 

       =   000 . 001 . 011 . 101 . 110

ก��78�� SOP 0848̀! POS

7

UVก"#1

3.  ��ก<����ก���S���!<.
08! / ��4� 3!48`!!�E�!�
�� !�#/�7

 SOP 
7�; POS
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A B C F1 F2 F3
0 0 0 0 1 1
0 0 1 1 1 1
0 1 0 0 0 1
0 1 1 0 1 1
1 0 0 0 1 0
1 0 1 1 0 0
1 1 0 0 1 1
1 1 1 1 0 1

Input Output
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UVก"#1

4. ��ก!�E�!�<.
08! /��4� 3!:"2
3�.:!��8�
� canonical SOP
4.1  F(A,B,C)  = ∑m(1,5,7)
4.2  F(A,B,C)  = AB + BC + AC

4.3  F(A,B,C)  = (A+B)(B+C)(C+A)

5. ��ก�2
 4 ��4� 3!
3�.:!��8�
� Canonical POS

6. <����8� 6 A, B , C, D 48`!
�!EH�7�; 

F  48`!4
���EH��
�����   4
���EH��;� �.�48`! g1h

  G2� N1 + N2  >  2    ��4� 3! minterm �
� F(A,B,C,D) 

Boolean ��.�����   
�
�
� 25


