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Fall 2013                                               EE457                       Instructor: Gandhi Puvvada
                                                          Quiz (~ 10%) Date: 9/27/2013, Friday THH301/201/101

Name:                 Calculators are allowed; Closed-book, Closed-notes, No cheat-sheets Time: 2:00 - 4:40 PM 
Total points:    213

Student ID: Do NOT write any student ID or SSN Perfect score:    200  / 213     

1  (             54                  points)   35    min.  

Unsigned numbers and Signed numbers represented in 2’s complement system

1.1 If you perform A - B by performing A + B’ + 1 and find the resulting difference to be all 32 zeros, 
can you conclude that A is equal to B or do you need know if A and B are signed numbers or 
unsigned numbers or do you need to know the Raw Carry (C32) or the overflow (V)?
______________________________________________________________________________
______________________________________________________________________________
Your lab partner says that if A is equal to B, the raw carry C32 is always a 1 as we will be able to 
return the money borrowed from bank in our example. You agree or disagree? _____________
Your lab partner says that if A is equal to B, the overflow V is always a 0 as A + B’ then will 
necessarily produce all 32 1’s and if you add a 1 to it, both C31 and C32 turnout to be a 1 and hence 
V comes out as zero. You agree or disagree? _____________

1.2 Here, we use a 5-bit adder/subtracter built using 5 full-adders to design an incrementer/decrementer. 
Given below is an incomplete design. Label the control pin as INC/DEC or INC/DEC. 
This incrementer/decrementer is good for _________________________________ (signed only / 
unsigned only / both unsigned and signed numbers) and the overflow indicators are C = ____ (1/0) 
for ______________ and  V = _______   (0/1) for ________________________ .   

Given below on the left is a student’s incomplete design of a 4-bit incrementer (just incrementer 
only) using 4 half-adders. Simplify the first half-adder and also derive the unsigned overflow C (C 
= 1 => overflow) and the signed overflow V (V = 1 => overflow). Similarly complete the design of 
a decrementer on the right, simplifying if possible and derive overflows. 
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