Homework 1
Due Date: Oct. 8, 2007
1 Using only the following axioms of Boolean algebra:
1. the set of elements contains at least two elements 
2. closure 
3. identity 
4. complementarity
5. commutativity 
6. distributivity,
prove
(1) A + A’B = A + B
A+A’B=(A+A’)(A+B)  
-- distributivity
     =1(A+B) 

-- complementarity
     =(A+B)1 

-- commutativity
     =A+B 

-- identity

(2) 0 is unique
Assume there are two 0s, 01 and 02.
Then a1+01=a1 and a2+02=a2 by identity.
Let a1=02 and a2=01.
Then 02+01=02 and 01+02=01.
By commutativity, 02+01=01+02.
Therefore 02=01, which implies that 0 is unique.
2 Use the Karnaugh map method to find the minimized product of sums expressions for the following Boolean functions:

(1) f(A,B,C)=(A xnor B) xnor C


	  AB
C    
	00
	01
	11
	10

	0
	0
	1
	0
	1

	1
	1
	0
	1
	0


 

 


f(A,B,C)=(A+B+C)(A'+B'+C)(A+B'+C')(A'+B+C')

 

(2) f(A,B,C,D)=m(3,4,5,6)+d(10,11,12,13,14,15)]

	  AB
 

CD    
	00
	01
	11
	10

	00
	0
	1
	x
	0

	01
	0
	1
	x
	0

	11
	1
	0
	x
	x

	10
	0
	1
	x
	x


 

f(A,B,C,D)=(B+C)(B+D)(B'+C'+D’)
3 Given a function f(A,B,C,D)= [m(1,5,7,8,9,13,15)+d(4,14)], find the minimum sum of products form using the Quine-McCluskey method. Show your process of deriving the prime implicants. Include the implication chart from which your minimum sum of products form is derived.

 

 

	m1
	0001(
	-001(
	--01

	d4
	0100(
	0-01(
	-1-1

	m8
	1000(
	010-
	 

	m9
	1001(
	100-
	 

	m5
	0101(
	1-01(
	 

	m7
	 
0111(
	01-1
	 

	m13
	1101(
	-101(
	 

	d14
	1110(
	-111(
	 

	m15
	1111(
	111-
	 


 
 
	 
	m1
0001
	m5
0101
	m7
0111
	m8
1000
	m9
1001
	m13
1101
	m15
1111

	010-
	 
	x
	 
	 
	 
	 
	 

	100-
	 
	 
	 
	x
	x
	 
	 

	01-1
	 
	x
	x
	 
	 
	 
	 

	111-
	 
	 
	 
	 
	 
	 
	x

	--01
	x
	x
	 
	 
	x
	x
	 

	-1-1
	 
	x
	x
	 
	 
	x
	x


 
--01 and 100- are essential.
Remove them and remove the covered columns (m1, m5, m8, m9, m13).
 

 

	 
	m7
0111
	m15
1111

	010-
	 
	 

	01-1
	x
	 

	111-
	 
	x

	-1-1
	x
	x


 
-1-1 covers both m7 and m15.
Therefore, f(A,B,C,D)=C'D+AB'C'+BD.
4 Draw schematic diagrams for the following expressions, using NAND gates only (inverters are not allowed; complemented inputs are available).

(1) (AB+CD)E +F


(AB+CD)E +F
=((AB+CD)E +F)''




=(((AB+CD)E)'F')'




=(((AB+CD)''E)'F')'




=((((AB)'(CD)')'E)'F')'

Schematic is omitted.
(2) AB’(B’+C)D’+A’


AB'(B'+C)D'+A'=(AB'(B'+C)D'+A')''




=((AB'(B'+C)D')'A)'




=((AB'(B'+C)''D')'A)'




=((AB'(BC')'D')'A)'

 


Schematic is omitted.
5 Implement the following functions using AND-OR-Invert gates. Assume no limitations on inputs or the number of stacks. You may assume that literals and their complements are available

(1) f(A,B,C)=(A xnor B) xnor C


f'(A,B,C)=((A xnor B) xnor C)'

	  AB
C    
	00
	01
	11
	10

	0
	1
	0
	1
	0

	1
	0
	1
	0
	1


 


f(A,B,C)=(A'B'C'+ ABC'+ A'BC +AB'C)'

 



Schematic is omitted.
(2) f(A,B,C,D) =m(3,4,5,6)+d(10,11,12,13,14,15)]

f’(A,B,C,D) =(m(3,4,5,6)+d(10,11,12,13,14,15)])’

	  AB
 

CD    
	00
	01
	11
	10

	00
	1
	0
	x
	1

	01
	1
	0
	x
	1

	11
	0
	1
	x
	x

	10
	1
	0
	x
	x


 

f(A,B,C,D)=(B’C’+B’D’+BCD)’

Schematic is omitted.




















































































































































