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Problem 1: Find the equivalent of the decimal integer 78,259 using the
digit set {-4,-3,...,4,5} for radix r=10. Is the Number System used redun-
dant? Why?

Problem 2: Represent the integers 0, 11, 17, 18, 23, and 127 using a
Residue Number System (RNS) with B = (m3,m2,m1,m0)= (7, 5, 3, 2)
as the set of moduli. Specify a bit coding for the digits and determine the
efficiency of the representation, defined as the ratio of the number of bits
required by the digit vector and the number of bits required in the binary
representation of the same numbers.

Problem 3: Perform the operations x + y, x− y, y−x, −x− y, −y−x
and |x − y| on digit vectors X and Y that represent the integers x= -13
and y = 7 in the radix-2 sign-and-magnitude, two’s complement, and one’s
complement number systems. Specify the minimal number of digits in each
case so that no overflow will occur.

Problem 4: Consider a weighted number system with r =3 and the
digit set {0,1,2}. Determine the set of numbers that are representable by a
n-digit vector.

Problem 5: For X = (xn−1, xn−2, ..., x0) where xi ∈ {-1, 0, 1 } and the
radix r= 2:

(a) Find the total number of digit vectors X;
(b) Find the total number of different implicit values;
(c) Prove that the representation of x= 0 is unique.

Problem 6: Consider a biased weighted number system is used to repre-
sent the signed integers. The signed integer x is represented by: xr = x+B,
where B is the bias. Describe how you would add two numbers in this
system and specify any conditions needed to make it work.
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