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1. (2x0.5=1 point)(a) Use the truth table prove the following Consensus Theorem: AB+A'C+BC = AB+A'C in Boolean algebra

(b) Give the algebraic prove of the Consensus Theorem: 

AB+A'C+BC = AB+A'C

      Proof: LHS = AB+A'C+BC
           = AB+A'C+BC(1)
           = AB+A'C+BC(A+A')
           = AB+A'C+BCA+BCA'
           = AB1+ABC+A'C1+A'CB
           = AB(1+C)+A'C(1+B')
           = AB(1)+A'C(1)
           = AB+A'C
2. (2x 0.5= 1 point) (a) Give the dual of the following Boolean equation:

X + ((Y * 1) + Y') = 1

Answer: 

(b) 

[image: image2.png]Show how a 2-input AND gate can be implimented using an arbitrary number of 2-input NOR gates
only. Recall that NOR is functionally complete, so any boolean function can be impimented using
only NOR gates.




Answer: 

3. (1 point) 
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4. (1 point) Use a Karnaugh map and the to find the minimum Sum of Products form for 

f =  m(1,2,4,5,9) + d(0,8,10)

Answer: 
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5. (5x0.4= 2 points)  Show your work!

x
y
z
F1(x,y,z)
F2(x,y,z)
F3(x,y,z)
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All problems refer to the table above

 

(1)   Write F1(x,y,z) as a sum of minterms.


Answer: F1(x,y,z) = (m(     1,3,5,7                                      )

 

(2)  Write F2(x,y,z) as a product of maxterms.

 

Answer: F2(x,y,z) = (M(    0,1,2,3                                      )


(3)  By inspection or using a Karnaugh map, simplify F2(x,y,z) and write down your answer in standard form.


Answer: F2(x,y,z) = x


(4) Write the values of F3(x,y,z) in the truth table above.

Answer: F3(x,y,z) = z’(xy + x’y’) + z(x’y + xy’).

(5)  Simplify F3(x,y,z) by inspection or using a Karnaugh map and write it down in standard form.

      Answer: F3(x,y,z) = x’y’z’ + x’yz + xy’z + xyz’   (no simplification possible! ()

6. (0.6+0.4=1 point) Circle all the prime implicants. How many are essential prime implicants?
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7.(1 point) Given a digital logic function F(a,b,c) represented by the following truth  table:

              a   b   c     F         

            --------------------

              0   0   0     1

              0   0   1     1

              0   1   0     0

              0   1   1     1

              1   0   0     1

              1   0   1     0

              1   1   0     0

              1   1   1     0 

Implement the above function using a decoder-OR (demultiplexer-OR) circuit
8.(1+1=2 points) Given the following function F(A,B,C) = AB*C + A* C* + BC*

(a)

[image: image6.png]Implement F using an 8:1 multiplexer.
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(b) 

[image: image7.png]Implement F using a 4:1 multiplexer.
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1. (a) Prove that the following relation is true using laws of the Boolean algebra. Indicate which law you use.  

(A+B)(B+C)(A+C) = AB + BC + AC
Answer: LHS = (AB +B + AC + BC) (A+C)      Distributive Law

                       = ( B + AC + BC) (A+C)         Absorption Law

                       = (B + BC + AC) (A+C)          Commutative Law

                       = (B + AC) (A+C)                    Absorption Law

                       = (AB + AC +BC + AC)

                       = AB + BC + CA                     Idempotent Law.

(b) By Truth table.

2. (1 point) Use Boolean algebra to simplify the expression (Y'+Z')(X+XY)(X'(Z+X')).

Answer: (Y'+Z')(X+XY)(X'(Z+X'))

      =(Y'+Z')(X)(X')  [Absorption, twice]

      =(Y'+Z')0

            =0

3.(2x0.5=1 point)Transfer the following number (1001 1100)2  into 

(a) Decimal.

(b) hexadecimal.

Answer:

(a)

(b) 
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4. 

[image: image10.png]Consider the following truth table specification for function F, where A, B, C, and F
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) Whatis the minterm (logic term, not index) for ABC=0117

b)  Whatis the maxterm for ABC=1017

©) Write the expression for F n “little m” notation:

d)  Write the expression for F in “big M” notation:




.5. (5x0.4=2 points)

a) Define the terms

1. Implicant-------

2. Prime implicant-------

3. Essential prime implicant -----

[image: image11.png]b) Trus or False: REFER TO the K-map BELOW. The term A«

is an essential prime implicant.
<) True or False: REFER TO the K-map BELOW. The torm D
is an essential prime implicant.
AB 00 01 11 10
)
0 oo 1]
o EEEERES
" X [ x [0 x
o [x|[x]o]o





6. (2x0.5 = 1 point)Write F(A,B,C,D)= (m(3,5,7,11,12,13,15) in

(a) K-map.

(b) Use the K-map to minimize in product of sum form..

Answer: (a)

[image: image12.png]m(3,5,7,11,12,13,15)





(b) Minimized product of sums: use the K-map as shown below. 

[image: image13.png]Minimum POS;
D F=(A+D)(C +B).(C'+D)





7. (2x1 = 2 points) Given the following function F(A,B,C) = AB*C + A* C* + BC*

(a)

[image: image14.png]Implement F using an 8:1 multiplexer.
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(b) 

[image: image15.png]Implement F using a 4:1 multiplexer.
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8. (1 point) Given  F(A,B,C) = AB*C + A* C* + BC*

[image: image16.png]Implement F using a 3:8 decoder.
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