Name _____________________________

CSCE 230: Computer Organization

Spring 2011

Homework for Chapter 3 & Appendix C

Due Tuesday, March 8, in Class

1) Demonstrate the Booth Algorithm concept by multiplying the following.  Consider the following method: each string of n 1’s in the second number can be replaced by a single 1 just to the left of the string, then n-1 zeros, then a -1 as in the example. Then just multiply using the normal multiplication algorithm.

Example:

  10101            10101              10101             10101 

*01111    =    *10000     +    *       -1     =    *1000-1
Solve using the Booth Algorithm strategy.  You may skip the final big multi-row addition:

                                      (all binary)                                           (all decimal!!!)

                      0 1 0 0 0 0 0 0 0 0 0 0 1                0 0 3 5 2 6 1 0 0 2 5 2
                        * 0 0 1 1 1 1 0 1 1 1 0 0 0                0 0 9 9 9 0 0 0 9 9 0 0
2) Perform the following operations, making certain that the result is properly rounded and normalized (just like the operands).  Assume all binary numbers are in sign-magnitude format (both the fractional and exponent portions of the number are represented in binary):

    1.111010 * 2011

   1.111001 * 2-110
 + 1.001111 * 2-001

* 1.011001 * 2101
3) Demonstrate both restoring and non-restoring division by dividing 01100111 by 1101.

4a) Design the circuitry for a 7-bit (column) carry-save adder.  That is, given 7 one-digit binary numbers to add, generate a three-bit sum.  These units can be used to implement the adder in b)

4b) Demonstrate the carry-save adder concept by adding the following 7 numbers. Note that this addition has three stages: the initial carry-save addition of 7 numbers, a carry-save addition of 3 numbers, and a traditional addition of 2 numbers. In the initial step, you must show the result of the partial sum and each of the two carries. In the second step, you must show the result of the partial sum and the carry.


0 1 1 0 1 0 0 0


1 0 0 0 1 1 1 0


0 1 1 0 1 1 1 0


0 0 0 0 0 0 1 0


1 1 1 0 1 1 1 1


1 1 0 1 1 1 1 0

+
1 1 0 1 1 1 1 0

(sum)

(carry 2)

(carry 4)

_____________________

(sum)

(carry 2)

_____________________

(sum)

4c) Give an algebraic formula for calculating the total gate delay for this variety of adder, given the width of the numbers being added, the delays for generating the various carries and sums of the 7-bit and 3-bit carry-save adders, and assuming the final grand sum is calculated using a traditional ripple-carry adder.

5) Consider the Boolean functions given by the following table:

	A
	B
	C
	X
	Y

	0
	0
	0
	1
	0

	0
	0
	1
	1
	1

	0
	1
	0
	0
	0

	0
	1
	1
	1
	1

	1
	0
	0
	0
	0

	1
	0
	1
	1
	1

	1
	1
	0
	0
	0

	1
	1
	1
	0
	1


a) Give a logic expression (simplest form) for Y.

b) Give the sum of minterms (not simplified) for X.

c) Give the  product of maxterms (not simplified) for X.

d) Draw a PLA that implements the functions.

6) Verify that the IEEE encoding scheme for floating point numbers makes comparisons of less/greater than very simple.

7) Prove that the NAND gate is universal by showing how to build the AND, OR, and NOT functions using two-input NAND gates.

8) Do exercise C.40 from the appendix to our text.

