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CSE 1400 Applied Discrete Mathematics
Fall 2013 Number Systems

1. Use Horner’s rule to compute the decimal representation of the unsigned binary number (11001100)2.

Answer:

Horner’s Rule

1 1 0 0 1 1 0 0
2 6 12 24 50 102 204

1 3 6 12 25 51 102 204

That is, (11001100)2 = (204)10.

2. In two’s complement notation, what is the negative of (11001100)2c?

Answer: Using the rule: Copy all bits from right-to-left up to and including the first 1, then flip the
remaining bits, the negative of (11001100)2c is (00110100)2c.

An alternative method, which most people teach, is to form the one’s complement by flipping all of
the bits in 11001100 to get (00110011)1c and then to add 1

(00110011)1c + 1 = (00110100)2c

3. What is the decimal representation of the two’s complement binary number (11001100)2c?

Answer: The easy answer is to use the result of the previous problem: An 8-bit two’s complement
number and its negative sum to 256. Therefore, since (11001100)2c is a negative number, its value is
204− 256 = −52.
An alternative solution, that many find more understandable, follows:

(a) Is the two’s complement number positive or negative? It is negative in this case, since the leading
(left-most) bit is 1.

(b) If the number is negative, negate it, otherwise do nothing. In this case, the number is negative
and you negated it in problem (2).

(c) Apply Horner’s rule to the result of step (3b).

Horner’s Rule

0 0 1 1 0 1 0 0
0 0 2 6 12 26 52

0 0 1 3 6 13 26 52

(d) If the original number is positive the answer was computed in step (3c). Otherwise, The answer
is the negative of the result of step (3c). In this case the answer is −52.

4. Convert the decimal number −37 into its two’s complement representation.

Answer: Follow the process:
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(a) Use repeated division by 2 on the absolute value | − 37| = 37 to compute remainder bits from
least to most significant.

Repeated Remaindering Mod 2

Quotients 37 18 9 4 2 1
Remainders 1 0 1 0 0 1

Therefore, unsigned 37 is (100101)2.

(b) Append a leading 0 to the result of step (4a). That is, signed 37 is

+37 = (0100101)2c

(c) Negate the result of step (4b)
−37 = (1011011)2c
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