One way to display a number is to use a seven-segment display as shown below.  A digit (0-9) is input in binary form.   The truth table for lighting the appropriate segments is shown below.    
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	W
	X
	Y
	Z
	A
	b
	c
	d
	e
	f
	g

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

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

	2
	0
	0
	1
	0
	1
	1
	0
	1
	1
	0
	1

	3
	0
	0
	1
	1
	1
	1
	1
	1
	0
	0
	1

	4
	0
	1
	0
	0
	0
	1
	1
	0
	0
	1
	1

	5
	0
	1
	0
	1
	1
	0
	1
	1
	0
	1
	1

	6
	0
	1
	1
	0
	1
	0
	1
	1
	1
	1
	1

	7
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0

	8
	1
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1

	9
	1
	0
	0
	1
	1
	1
	1
	1
	0
	1
	1


Enter the appropriate values for the segment d into the K-map version of the truth table.  Note that although there are 16 possible inputs, we only care about 10 of them.  You can choose these “don’t care” values as either 1 or 0, so try to choose them in a way the leads to a lot of simplification.  

	Seg. e
	Z
	0
	1
	1
	0

	W
	X \ Y
	0
	0
	1
	1

	0
	0
	1
	0
	1
	1

	0
	1
	0
	1
	0
	1

	1
	1
	1
	1
	1
	1

	1
	0
	1
	1
	1
	1


Simplify the expression and write it below.  

	Seg. d: last column (all rows)  Z’Y
            + Two rows (all columns) W

            + Four corners (first and last row, first and last column)  X’Z’
             + first and last row/ last two columns X’Y

             + Middle two rows / second column XY’Z


Build it and paste the circuit below. 

Find the current through and voltage across the 2.74-kΩ and 3.16-kΩ resistors.
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Using simulation. Paste your copy with meters below.

	
	Current through (  )
	Volatge across (   )

	2.74-kΩ
	
	

	3.16-kΩ
	
	


Determine the same quantities as above by simplifying the circuit using theory/equations. 

Write the “sum of products” and “product of sums” for the following truth table. 

	A
	B
	C
	Out

	0
	0
	0
	1

	0
	0
	1
	1

	0
	1
	0
	1

	0
	1
	1
	0

	1
	0
	0
	1

	1
	0
	1
	0

	1
	1
	0
	0

	1
	1
	1
	0


	Sum of products
	A’B’C’ + A’B’C + A’BC’ + AB’C’

	Product of sums
	(A+B’+C’) (A’+B+C’) (A’+B’+C) (A’+B’+C’)


