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DUE: Thursday, April 17 

1. (a) Give the representation of the decimal number -5 as a 7 bit value in 

    each of sign-magnitude, one's complement, two's complement, and excess 

    2^(n-1) notation. 

Unsigned 5: 0000101

Sign-magnitude: 0000101 -> 1000101

One’s complement: 0000101 -> 1111010

Two’s complement: 1111010 -> 1111011

Excess 2^(n-1): 1111011 -> 0111011 

(Shortcut, since this representation is the same as 2’s complement with signs reversed)

  (b) Consider the two's complement representation of signed integers 

    using 4 bits. For each of the 16 possible bit configurations, give 

    in decimal notation, the corresponding number represented. 

0000: 0

1000: -8

0001: 1

1001: -7

0010: 2

1010: -6

0011: 3

1011: -5

0100: 4

1100: -4

0101: 5

1101: -3

0110: 6

1110: -2

0111: 7

1111: -1

2. Assume that numbers are represented in two's complement with 5 bits. 

   (a) What are the largest and smallest numbers (in decimal) that can be 

    represented? 

The range is [16, 16).

   (b) Perform the indicated computations: 

   
i) 01010 + 00011
ii) 01010 + 10010 


iii) 00000 - 11110
iv) 10010 + 11110 

i) 01010 + 00011 = 01101

ii) 01010 + 10010 = 11100

iii) 00000 – 11110 = 00000 + (00001 + 1) = 00010

iv) 10010 + 11110 = 110000 = 10000

(This is an overflow, but not an error.  Two’s complement negatives have an infinite number of 1s preceding them.  Therefore, this extra one can be dropped and the representation is correct.)

3. Derive the representations of the numbers 5/32 and -8.5 in IEEE 

   floating-point standard 754 format. Show your work. 

   Express your answers in hexadecimal. 

5/32 = 0.00101

Sign = 0

Mantissa = 1.01 = .0100 (and so on)

Exponent = 127 + (-3) = 124 = 01111100

Putting it all together: 0011 1110 0010 0000 0000 0000 0000 0000 = 0x3E200000

(Underlined portion is exponent).

8.5 = 1000.1

Sign = 1

Mantissa = 1.0001 = .00010 (and so on)

Exponent = 127 + 3 = 130 = 10000010

Putting it all together: 1100 0001 0000 1000 0000 0000 0000 0000 = 0xC1080000

(Underlined portion is exponent).

4. A 32 bit word contains the following bit string S (in hexadecimal): 



B F 4 0 0 0 0 0 

   For each of the questions below, show your work in deriving the answer.

   (a) If S denotes an integer in sign-magnitude representation, what is 

    the value of the represented integer in standard decimal notation? 

0xBF400000 = 1011 1111 0100 0000 0000 0000 0000 0000

= -(2^29 + 2^28 + 2^27 + 2^26 + 2^25 + 2^24 + 2^22) = -1061158912

   (b) Assume that S represents an integer in two's complement representation. 

    What is the value of S in base 10 (decimal)? 

= (2^31 + 2^29 + 2^28 + 2^27 + 2^26 + 2^25 + 2^24 + 2^22) – 2^32 = -1086324736

   (c) Suppose that S denotes a floating point number in IEEE 754 floating 

    point format. Expressed in standard scientific notation, base 10, what 

    is the represented number? 

= -1.1^(01111110) = -1.1^(126 – 127) = -1.1^-1 = -.11 = -0.75

