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1. How many rows are there in a truth table with 1 input variable? 

2

   How many possible functions are there of 1 variable? 

4

 

2. Same question, but for 2 input variables: how many rows, how many 

possible functions? 

4, 16

  

A | B | F0 | F1 | F2 | F3 | F4 | F5 | F6 | F7

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

0 | 0 |  0 |  0 |  0 |  0 |  0 |  0 |  0 |  0

0 | 1 |  0 |  0 |  0 |  0 |  1 |  1 |  1 |  1

1 | 0 |  0 |  0 |  1 |  1 |  0 |  0 |  1 |  1

1 | 1 |  0 |  1 |  0 |  1 |  0 |  1 |  0 |  1

 

A | B | F8 | F9 | FA | FB | FC | FD | FE | FF

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

0 | 0 |  1 |  1 |  1 |  1 |  1 |  1 |  1 |  1

0 | 1 |  0 |  0 |  0 |  0 |  1 |  1 |  1 |  1

1 | 0 |  0 |  0 |  1 |  1 |  0 |  0 |  1 |  1

1 | 1 |  0 |  1 |  0 |  1 |  0 |  1 |  0 |  1

 

F0: ZERO, F1: AND,  F2: A!B,  F3: A,    F4: !AB, F5: B,

F6: XOR,  F7: OR,   F8: NOR,  F9: XNOR, FA: !B,  FB: A+!B,

FC: !A,   FD: B+!A, FE: NAND, FF: ONE

 

3. Write the formula for the number of rows in a truth table of N 

variables, and the number of different functions of N variables.

2^N, 2^2^N

 

4. You have made an ALU (arithmetic/logic unit) that performs 16 

different functions on two 32 bit inputs.  You have a test machine 

that can test your ALU by supplying it with different inputs, 

specifying one of the 16 functions, and checking the output.  The 

tester can do this in 1ns.  Your boss asks you to exhaustively 

test your ALU (i.e. test all possible combinations of inputs and 

function).  How long will it take? 

2^32*2^32*16=2^64*2^4=2^68ns

 

5. Is it possible to write two different Boolean expressions which 

have the same truth table?



Yes

   Is it possible to write two different truth tables which have the 

same Boolean expression?

No


