CS 282 Winter 2003
Solutions for Assignment 2

1. (12 points) Problem 4.7 in the text book, page 110, Chapter 4

	Decimal value
	2’s complement
	Sign-magnitude
	1’s complement

	-68
	1011 1100
	1100 0100
	1011 1011

	108
	0110 1100
	0110 1100
	0110 1100

	-120
	1000 1000
	1111 1000
	1000 0111

	-85
	1010 1011
	1101 0101
	1010 1010

	85
	0101 0101
	0101 0101
	0101 0101

	101
	0110 0101
	0110 0101
	0110 0101

	38
	0010 0110
	0010 0110
	0010 0110

	127
	0111 1111
	0111 1111
	0111 1111

	125
	0111 1101
	0111 1101
	0111 1101

	0
	0000 0000
	0000 0000,

       1000 0000
	0000 0000,

             1111 1111


2. (6 points) Problem 4.8 in the text book, page 111, Chapter 4


(a) 1010 1010 (one’s complement)

(b) 0101 0000 ( two’s complement)


(c) 1111 1111 (unsigned)


(d) 0111 1101 (sign magnitude)


(e) 1111 1111 (sign magnitude)


(f) 1010 1010(two’s complement)


3. (7 points) Convert the following decimal numbers into binary system and then normalize.

(a) 24.675

2410 = 110002

2 * 0. 675 = 1.350

2 * 0.35    =  0.70

2 * 0.7      =  1.4

2 * 0.4      =  0.8

2 * 0.8      = 1.6 

2 * 0.6      = 1.2

2 * 0.2      = 0.4

2 * 0.4      = 0.8

This is going to repeat from step 5 above.






Hence the number in binary form is 11000.101 0110









 ------

Hence the normalized form of the number is  1.1000101 0110  * 24
(b) 45.325

4510 = 1011012

2 * 0. 325 = 0.650

2 * 0.65    =  1.30

2 * 0.3      =  0.6

2 * 0.6      = 1.2

2 * 0.2      = 0.4

2 * 0.4      = 0.8
2 * 0.8      = 1.6 

2 * 0.6      = 1.2

This is going to repeat from step 4 above.

 

           ------
Hence the number in binary form is 101101.0101001








 ------

Hence the normalized form of the number is  1.1000101 0110  * 25
4. ( 10 points) Give the IEEE floating point representation for the following decimal numbers:

(a) 15.45

1510 = 11112

2 * 0. 45 = 0.90

2 * 0.90    =  1.80

2 * 0.8      =  1.6

2 * 0.6      = 1.2

2 * 0.2      = 0.4

2 * 0.4      = 0.8
2 * 0.8      = 1.6 

This is going to repeat from step 3 above.

 

     ------
Hence the number in binary form is 1111.011100






                    ------

Hence the normalized form of the number is  1.111011100 * 23

( e = 3, and E = 130 = 10000010

This number is postive so, S = 0.
	S
	E
	F

	0
	1
	0
	0
	0
	0
	0
	1
	0
	(1)
	1
	1
	1
	0
	1
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1



Hidden bit

(b) 34.33

3410 = 1000102

2 * 0. 33   = 0.66

2 * 0.66    =  1.32

2 * 0.32    =  0.64

2 * 0.64    = 1.28

2 * 0.28    = 0.56

2 * 0.56    = 1.12
2 * 0.12    = 0.24

2 * 0.48    = 0.96
2 * 0.96    = 1.92

2 * 0.92    = 1.84
Let us stop here at an accuracy of 10 fractional digits.

Hence the number in binary form is 100010.0101010011
Hence the normalized form of the number is  1.000100101010011 * 25

( e = 5, and E = 132 = 10000100

This number is postive so, S = 0.
	S
	E
	F

	0
	1
	0
	0
	0
	0
	1
	0
	0
	(1)
	0
	0
	0
	1
	0
	0
	1
	0
	1
	0
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0



Hidden bit

1111 1111 1010 1010                                                      





0000 0000 0101 0000 





0000 0000 1111 1111





0 0000 0000 1111101





1 0000 0000 1111111





1111 1111 1010 1010








