Solution to problem set #4

1. The truth table:

a)

I3
I2
I1
O1
O0

0
0
0
0
0

0
0
1 
0
1

0
1
x
1
0


1
x 
x
1
1

O1:

I3

I2I1

	
	00
	01
	11
	10

	0
	0
	0
	1
	1

	1
	1
	1
	1
	1


O0:

I3

I2I1

	
	00
	01
	11
	10

	0
	0
	1
	0
	0

	1
	1
	1
	1
	1


b)

O1 = I3 + I2

         __


O0 =  I2 * I1  + I3

c)

4:1 multiplexer for O1:

0 = 0

1 = 1

2 = 0

3 = 0

Select:
   


S0 = I3 + I2

S1 = 0

for O0:

0 = 0

1 = 1

2 = 0

3 = 0

Select:
      __

S0 = I3 + I1*I2

S1 = 0

2

              __0_  


       1-> |       | <- 2

       3 ->-------

       4 ->|       | <- 5

       6 ->-------

Inputs: I4 I3 I2 I1 I0

Truth table:

Input

Output

I3  I2  I1  I0
   F6       F5        F4         F3        F2       F1       F0

	 1   1   1   1
	
	
	1
	1
	
	1
	1

	 1   1   1   0
	1
	
	1
	1
	
	1
	1

	 1   1   0   1
	1
	1
	1
	1
	1
	
	

	 1   1   0   0
	1
	
	1
	1
	
	
	1

	 1   0   1   1
	1
	1
	1
	1
	
	1
	

	 1   0   1   0
	
	1
	1
	1
	1
	1
	1

	 1   0   0   1
	
	1
	
	1
	1
	1
	1

	 1   0   0   0
	1
	1
	1
	1
	1
	1
	1

	 0   1   1   1
	
	1
	
	
	1
	
	1

	 0   1   1   0
	1
	1
	1
	1
	
	1
	1

	 0   1   0   1
	1
	1
	
	1
	
	1
	1

	 0   1   0   0
	
	1
	
	1
	1
	1
	

	 0   0   1   1
	1
	1
	
	1
	1
	
	1

	 0   0   1   0
	1
	
	1
	1
	1
	
	1

	 0   0   0   1
	
	1
	
	
	1
	
	

	 0   0   0   0
	1
	1
	1
	
	1
	1
	1


The rest is zero.

Common terms among the seven outputs can be seen pretty clearly. For example, F4 and F3 shares 1010 – 1111, 1000, 0110, 0010, etc. 

3. This is my solution

 I3I2 I1 I0 
F6
      F5

F4
        F3

 F2  
         F1                 F0


	 1  0  0  1
	
	
	1
	
	1
	
	

	 1  0  0  0
	
	1
	
	1
	
	
	

	 0  1  1  1
	1
	
	
	
	
	1
	

	 0  1  1  0
	1
	
	
	
	
	
	1

	 0  1  0  1
	
	
	
	
	
	1
	1

	 0  1  0  0
	
	
	
	
	1
	1
	

	 0  0  1  1
	
	
	
	1
	1
	
	

	 0  0  1  0
	
	
	1
	1
	
	
	

	 0  0  0  1
	
	1
	1
	
	
	
	

	 0  0  0  0
	1
	1
	
	
	
	
	


For each output, the boolean equation only leads to a sum of 2 or 3 terms. Each number is represented by two segments. 

4.a)

month:

L     m4        m3       m2       m1       m0       d9       d8      d7      d6       d5        d4        d3         d2        d1    d0

	X
	0 
	0 
	0 
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	X
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1

	1
	0
	0
	0
	1
	1
	0
	0
	0
	0
	1
	1
	1
	0
	1
	1

	0
	0
	0
	0
	1
	1
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0

	1
	0
	0
	1
	0
	0
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	0
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	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(starting from Match leap matters.) 

L = leap

b)

Since leap has been taken care of in part a, you can just add whatever output from that block with day, which will give you the correct day of the year.

