2009   Spring                   Study Guide of CS 147 Midterm 1

Exam date: Thursday Feb., 17,2009
Lecture notes on Combinational Logic

· Number base Conversion

· Horner’s Method

· Boolean Algebra

· Gates, Half adder, Full adder, SOP, POS
· Truth tables, Karnaugh map

· Multiplexers.
Sample Problems

1.State the Moore’s Law.

2. Name the characteristics present in von Neuman architecture.

3. How does the fetch-decode -excute  cycle work?

4. Perform the following base conversion

(a) 58810 = ________________3
(b) 4321 5= ________________10.
5. Perform the following 

   1100 

x    101

6.. Draw a truth table for each of the following:

a) Q = XY’ + X’Z’ + ZYZ

b) Q = (X’ + Y) (X’ + Z’) (X + Z)

7. Given the Boolean expression F=x'y+xyz':
Derive an algebraic expression for the complement F'.

8..State if the following functions are in (1) normal POS form, (2) normal SOP

form, (3) canonical POS form, or (4) canonical SOP form.

a) F(X,Y,Z) = XY’ + YZ’ + Z’Y’

b) F(A,B,C,D) = (A + B’ + C’)(A’ + C’ + D)(A’ +C’)

c) F(P,Q,R) = PQ’ + QR’(P + Q’) + (R’ + Q’)

d) F(A,B,C) = (A + B + C’)(A’ +B’ +C’) (A’ + B + C’)

e) F(A,B,C,D) = ABC’D + AB’CD’ + A’B’CD

9.Given the Boolean function 

F=xy'z+x'y'z+xyz 

a. List the truth table of the function.
b.Draw the logic diagram using the original Boolean expression.
c.Simplify the algebraic expression using Boolean algebra.
d.List the truth table of the function from the simplified expression and 
show that it is the same as the truth table in part (a).
e.Draw the logic diagram from the simplified expression and compare the
total number of gates with the diagram of part(b).


10.. Simplify the following Boolean function using four-variable maps.
F(A,B,C,D)= 
11.
[image: image1.png]The logic diagram of a combinational logic circuit is given below:
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Express the corresponding Boolean function in the Sum of Minterm form.




12. Implement the following function by only NAND gates

   F(A,B,C) = AB + (B +C)*

13.

Given the truth table describing a Boolean function F, 

· write the sum of products (disjunctive normal, minterm) form of the function. 

· write the products of sum (conjunctive normal, maxterm) form of the function. 

	A
	B
	C
	F

	0
	0
	0
	0

	0
	0
	1
	1

	0
	1
	0
	0

	0
	1
	1
	1

	1
	0
	0
	0

	1
	0
	1
	1

	1
	1
	0
	0

	1
	1
	1
	1
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     Figure Half Adder 

  *    C = A . B 

15.

State DeMorgan's Laws and demonstrate how they work by complementing the expressions: 

[image: image5.png]ABC + ABC + BC + ABC and (A+B+C)A+B+C)(B+C)(A+B+C)




16.Design a ``not equal comparator circuit:'' Given two 2-bit inputs: A1A0 and B1B0, the circuit returns 0 if A0=B0 and A1=B1, and it returns 1 otherwise (when [image: image6.png]


or [image: image7.png]


). 

· Devise a truth table with input A1, A0, B1, B0 and output NE. 

· Construct a Boolean function from the truth table. Write the Boolean function in sum of products and product of sums form. 

· Use K-maps to minimize the Boolean function. 

· Draw circuit diagrams for the sum of products form and the minimized function. 

17.. Given the function F(X,Y,Z) = XZ + Z(X'+ XY), the equivalent most simplified Boolean representation for F is: 
1. Z + YZ 

2. Z + XYZ 

3. XZ 

4. X + YZ 

5. None of the above 
18. An 8-line to 1-line multiplexer is connected as shown, where output Y = F(x,y,z) and z is the least significant input. Which of the following functions does Y generate? 
1. F(x,y,z) = z [image: image8.png]xyz
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2. F(x,y,z) = y 
3. F(x,y,z) = z' 
4. F(x,y,z) = x 
5. F(x,y,z) = x + y' 

19.

[image: image9.png]Use the 4-10-1 multiplexer below 1o mmplement the 1ollowing function:

F(4,B,C,D)="m(3.4,6.9.10.11, 13, 14)
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