ELEC 5200-001/6200-001 Computer Architecture and Design 
Fall 2007
Homework 9 Problems
Assigned 11/16/07, due 11/26/07
Problem 1: Interpret the following numbers, given in IEEE754 floating point format, as decimal numbers. Do you recognize any physical constants?

(a)   0   1000 0000    1001 0010 0001 1011 0000 000

(b)   0   0011 0011    0000 1011 0000 0000 0000 000

Problem 2: One reason overflow may not generate a hardware exception is because it serves a useful function in random number generation. A simple pseudorandom sequence of q-bit 2’s complement integers may be generated from the formula:





Xn+1 = Xn + K

(ignore overflow)

Where the integers K and 2q are relative primes. For K = 7 and X0 = 4, using 4-bit 2’s complement integers, generate the sequence that the formula will produce. Write decimal values of the numbers in the sequence and verify that all sixteen positive and negative numbers will be generated before the sequence repeats.

Problem 3: Consider hardware implementations of arithmetic circuits:
(a) Show that the time complexity (critical path delay) of an n-bit ripple-carry adder is O(n).
(b) Show that the time complexity of an n-bit integer multiplier built with ripple-carry adders is O(n2).

(c) Can multiplication be done in hardware with linear time complexity? How?






















































































































