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Problems 1-4:  Simplify each Boolean expression to one of the following 12 expressions:  
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Each answer may be used as many times as necessary.
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Problems 5-6:  Write any valid Boolean expression for Q as a function of the input variables. 
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Problem 7:  Eight points.  Complete the truth table for the circuit shown in Problem 6.  Points are awarded only for correct responses.
A
B
C
Q
0
0
0
_____

0
0
1
_____

0
1
0
_____

0
1
1
_____

1
0
0
_____


1
0
1
_____

1
1
0
_____

1
1
1
_____

Problems 8-10.  Suppose that your lab contains nothing but NOT gates and two-input AND gates.  Show how to construct the following from the gates you have available.  If there's any ambiguity about which wires represent inputs and outputs to your circuit, clarify.
8.  A two-input NOR gate.
9.  A three-input NOR gate.

10.  A two-input XOR gate.

Problems 11-13.  Let's represent the days of the week as three-bit numbers, where the three bits are designated A, B, and C:  


A
B
C


Sunday
0
0
1

Monday
0
1
0


Tuesday
0
1
1


Wednesday
1
0
0


Thursday
1
0
1


Friday

1
1
0


Saturday
1
1
1


We desire a circuit whose output Q is 1 on days when Digital Electronics meets (Tuesday and Thursday); Q is 0 the rest of the week.

11.  Write any valid Boolean expression for Q as a function of A, B, and C.

12.  Design a circuit that implements the function you wrote above.  You have a limitless supply of NOT gates and standard two-input gates (AND, OR, XOR, NAND, NOR).  Label inputs (A, B, C) and output (Q)!
13.  Now suppose that you can afford to buy only two standard logic gates (either two of the same kind, or one each of two different kinds).  Show how to construct the desired circuit within your budget.  Label inputs (A, B, C) and output (Q)!  Your responses to Problems 12 and 13 may be identical. 
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