[bookmark: _gjdgxs]Name: 
Date: 
Class: CS 160
Assignment #3

1) [bookmark: _30j0zll]Complete the table below and provide the base 10 value for each shift. (2 Points)
Left logical shift << 3 4-bits
	1
	1
	0
	1
	1310

	   
	
	
	
	

	
	
	
	
	

	
	
	
	
	



2) Complete the following conversion and must show your work (clearly state the steps). (2 Points)
a. Find -1 in 3 bits 2’s complement notation.
b. Find -5 in 4 bits 2’s complement notation.
c. Find 7 in 5 bits 2’s complement notation.
d. What 10011 (5 bits 2’s complement) is equivalent to in decimal? 
e. What 1100 (4 bits 2’s complement) is equivalent to in decimal? 
[bookmark: _1fob9te]3) Convert the following numbers to 3 bits excess notation. (2 Points)
a. -2
b. 3
c. -4

4) Complete the following for Excess Notation. (2 Points)
a. How many possible variations if n=3?
b. How many possible variations if n=4?
5) Complete the table for 4 bits excess notation. (2 Points)
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SOLUTION
Q1. Complete the table below and provide the base 10 value for each shift.
Left Logical shift << 3 4-bits
	8
	4
	2
	1
	X10

	1
	1
	0
	1
	1310

	1
	0
	1
	0
	1010

	0
	1
	0
	0
	410

	1
	0
	0
	0
	810



Q2. Complete the following conversion and must show your work (clearly state the steps). (2 Points)
a. Find -1 in 3 bits 2’s complement notation.
1 to binary => 1 / 2 = 0
 	       =>001
2’s complement of 001
· 001 => 100
        +1
      =101
b. Find -5 in 4 bits 2’s complement notation.
5 to binary => 5/2 = 2 R 1 => 1
	      =>2/2 = 1 R 1 => 0 
                  =>1/2 = 0 R 1- =>1
      => 0101
2’s complement of 0101
· 0101 => 1010	
                    +1
           =1011

c. Find 7 in 5 bits 2’s complement notation
7 to binary => 7/2 = 3 R1 =>1
	      =>3/2 = 1 R 1=>1
	    => 1/1=1 R 2 =>1
=00111
2’s complement of 00111
· 00111=> 11100
   	   +1
=11101
d. What 10011 (5 bits 2’s complement) is equivalent to in decimal? 
10011 to decimal 
	=>01100
	           +1
	=01101
· 1x20 + 0 + 1x22+1x23 = 1+0+4+8 = 13
10011(2’s complement base 5) = -13
= -13

e. What 1100 (4 bits 2’s complement) is equivalent to in decimal? 
1100 to decimal
=>1100 => 0011
	           +1
=0100
· 0+0+1x22+0 = 0+0+4+0 = 4
= -4
3) Convert the following numbers to 3 bits excess notation. (2 Points)
a. -2
2 to binary
· 2/2 = 1 R 0=> 0
1/2 = 1R 1=>1
= 010
010 => 101
	        +1
			
=110

b. 3
3 to binary
· 3/2 = 1 R 1 => 1
1/2= 0 R 1=>1
=011
c. -4
4 to binary
· 4/2 = 2 R 0 => 0
2/2 = 1 R 0 => 0
1/2 = 0 R 1 =>1
=0100 => 1011
	         +1
=1100
4. Complete the following for Excess Notation. (2 Points)
a. How many possible variations if n=3?
23=8
b. How many possible variations if n=4?
24=16

5.  Complete the table for 4 bits excess notation. (2 Points)
	 0111
	710

	0110
	610

	0101
	510

	0100
	410

	0011
	310

	0010
	210

	0001
	110

	0000
	010

	1111
	-110

	1110
	-210

	1101
	-310

	1100
	-410

	1011
	-510

	1010
	-610

	1001
	-710

	1000
	-810





