Lab 06 										spring 2018
Last Name:____________________First name: __________________ section: 310 	
Due date: June 19 and Friday June 22							
Marks: 100 		each question 5 mark
This lab activity is to be submitted to the lab instructor. 

Purpose:
Demonstrate successful conversion of binary addition, subtraction, sign magnitude, one’s and two’s complement.
Procedure: 
To obtain full marks for each question

 You must show your work. 
Clearly indicate your answers to the questions in a box
Include the number bases in your answers (subscript)
If you are having difficulty with this assignment, ask your lab instructor for help.
 This lab should be printed. No hand writing.
Please staple it.
Keep track of how much time you spent on this lab and include it with your results


Part A:   Add these unsigned binary numbers.
1) 14+15=
11102 + 11112= 11012 overflow 1	
2) 45+25=
10 11012 + 1 10012 = 0001102 overflow 1
3) 89+58=
[bookmark: _GoBack]101 10012 + 11 10102 = 00100112 overflow 1
Part B: Subtract these unsigned binary numbers
4) 47-39=
10 11112 – 10 01112 = 10002 no overflow
5) 86-42=
101 01102 – 10 10102 =   1011002 no overflow
6) 118-87=
111 01102 – 101 01112 = 111112
Part C:  Using sign magnitude binary number find the sum of 23 and -7 (in 8 bit binary) (show your work)
Example: 23-7
7= 00000111
-7=10000111    in sign magnitude		23=000010111
00010111
10000111
 100100002 			answer
7) Using sign magnitude binary number find the sum of 44 and 35 (in 8 bit binary)         00101100+ 00100011 = 0100 11112  



0010 1100
0010 0011
0100 11112


8) Using sign magnitude binary number find the sum of -42 and -56 (in 8 bit binary)   = 0110 00102

10	1	0	1	0	1	0 = -42
	32	16	8	4	2	1
10	1	1	1	0	0	0= -56

1010 1010
1011 1000
0110 00102
Discard 1 




9) Using sign magnitude binary number find the sum of – 36 and 67 (in 8 bit binary)  = 1110 01112

1	0	1	0	0	1	0	0 = -36
128	64	32	16	8	4	2	1
0	1	0	0	0	0	1	1 = 67


Part D:  Convert -17 to an 8 bit sign magnitude binary number (show your work)
Example:  -17
17= 00010001
100100012      Answer
10) Convert 2410 to an 8 bit sign magnitude binary number
=  0001 10002

128	64	32	16	8	4	2	1
0	0	0	1	1	0	0	0


11) Convert – 7510 to an 8 bit sign magnitude binary number
=  1100 10112
0	1	0	0	1	0	1	1= 75
128	64	32	16	8	4	2	1
1	1	0	0	1	0	1	1 = -75

			


Part E: Convert -1210 to an 8 bit one’s complement number (show your work)
Example: -12
12= 00001100
-12=111100112	answer
12) Convert 12310 to an 8 bit one’s complement number
=   0111 10112
128	64	32	16	8	4	2	1
0	1	1	1	1	0	1	1 = 12310

13) Convert -12310 to an 8 bit one’s complement number
= 1000 01002

0111 1011    // turn 0’s to 1’s and 1’s to 0’s.  
1000 0100

Part F: Convert -910 to an 8-bit, two’s complement binary number (show your work)
Example: -9  
9=00001001
9= 11110110   one’s complement
                     1    two’s complement 
     111101112	answer
14) Convert 4510 to an 8-bit, two’s complement binary number
= 0010 11102 
128	64	32	16	8	4	2	1
0	0	1	0	1	1	0	1

0010 1101
	1
0010 11102



15) Convert – 7210 to an 8-bit, two’s complement binary number
= 1011 10002			           			
128	64	32	16	8	4	2	1
0	1	0	0	1	0	0	0 = 72

1011 01112 = -7210

1011 0111
	1
1011 10002

Part G: Using the one’s complement method subtract these binary numbers (show your work)
Example: 1101- 0110= 01112	answer
 1101
-1001 one’s complement (0110)
1  0110     (1 carry over)
 +        1	(carry over added)
    0111

16) 11100112-1110102=  01110012		
1000101
1110011
0111000
1
01110012

17) 1011 01112-1111002= 0111 10112
1100 0011
1011 0111
0111 1010
	1
0111 10112

Part H:  Using the two’s complement method subtract these binary numbers. (Show your work)
Example:   1101- 0110= 01112
 1101
-1001		 one’s complement (negative number)
 +     1
   1010 	Two’s complement (negative number)
   1101
 1 0111         (1 discarded)	
18)  0001 00102 - 0000 01112 = 0000 10112
0001 0010
1110 1101
0000 1010
	1
0000 10112
Discard 1

19) 0001 01012 - 0000 11012 =  0000 10002
0001 0101
1111 0010
0000 0111
	1
0000 10002

20) 0000 0111-0011 00012=	1101 01102
0000 0111
1100 1110
1101 0101
	1
1101 01102
