Lab 5											f20									
First name:_____Ngoc Que Huong_____Last name: ______Tran_______ section331
Due date: at the end of your lab period						
This lab activity is to be submitted to the lab instructor. 
Purpose:
Demonstrate successful conversion two’s complement, overflow and IEEE floating point.
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 me for help.
 This lab should be typed. No handwriting.
Keep track of how much time you spent on this lab
Important note:  please DO NOT print the examples in this lab, only show your work and write your answers in the box

Binary overflow addition
Part E: Using Two’s complement, add these binary additions: (follow these steps and show your work for each question)
Example:
-103 + -69)= -172   
103=0110 0111			
         1001 1000   One’s complement 
 		        1  
          10011001 Two’s complement (-103)
69= 01000101
        10111010   One’s complement
		      1
[bookmark: _Hlk54101962]         10111011 Two’s complement (-69)
 	   10011001+
 	   10111011 
 	1  01010100                   Answer
Carry out: yes
Overflow: yes
Sum is:  Not correct      

1) 44+45= 89	
44= 00101100
45= 01011001

00101100
+  01011001
          10000101	      
Carry out:  No	
Overflow: No		
Sum is: correct


2) -39+92= 
39= 00100111
       11011000     one’s complement
                       1
       11011001     two’s complement (-39)
92= 01011100

11011001
01011100
         1 00110101

Carry out: yes
Overflow: no
Sum is: correct
3) -19+ -7= 
19= 00010011
        11101100 one’s complement
                       1
        11101101   two’s complement (-19)
7= 0111
11101101
00000111
11100110
Carry out: yes
Overflow: no
Sum is: correct
4) 127+1= 128
127= 01111111
1= 0001
01111111
00000001
          10000000
Carry out: no
Overflow: yes
Sum is: not correct

IEEE single precision 32 bit
Part F: Example: Convert 0.1015625 to IEEE 32-bit floating-point format (Follow these steps and show your work for each question)

1- Convert 0.10115625 to binary by multiplying by 2. 

0.10115625= .00011012

	0.1015625
	× 2 =
	0.203125

	0.203125
	× 2 =
	0.40625

	0.40625
	× 2 =
	0.8125

	0.8125
	× 2 =
	1.625

	0.625
	× 2 =
	1.25

	0.25
	× 2 =
	0.5

	0.5
	× 2 =
	1.0



2- Normalize the binary number  .0001101= 1.101 X2-4 (zeros have no value)
3- Calculate the exponent:   use bias (magic number) exponent for a 32 bit FP single precision which is always 127.
127-4=123   123=011110112

4- Write the mantissa, the number after the decimal point 
101 00000000000000000000(mantissa is 23bits for a 32 bit single precision FP).
Sign bit= 0
Exponent: 01111011(8 bit for a 32 bit single precision)
Mantissa: 101 00000000000000000000 (23 bit)

0.10115625= 0011  1101  1101  0000   0000   0000   0000   0000
                            3       D      D        0       0         0         0          0        

Convert to Hexadecimal= 3DD00000      Answer

5) Convert 4.687510 to IEEE 754 single precision.
4/2= 2R0
2/2= 1R0
1/2= 0R1
4= 100
.6875*2= 1.3750
.3750*2= 0.7500
.7500*2= 1.5000
.5000*2= 1.0000
.0687510= 1011

100.1011
1.001011x22

1.011*22= 127+2=129
Exponent: 1 0 0 0 0 0 0 1
Mantissa: 001011
4.687510= 0100 0000 1001 0110 0000 0000 0000 0000
                   4        0       9       6       0       0       0       04w

   Convert to Hexadecimal   =4096000016
6) Convert number .4062510 to IEEE 754 single precision.
.40625*2= 0.8125
.8125*2= 1.6250
.6250*2= 1.2500
.2500*2= 0.5000
.5000*2= 1.0000
.4062510=01101

0.01101
1.101x2-2


1.101*2-2
127-2=125

Exponent: 0 1 1 1 1 0 0 1
Mantissa: 101 0000 0000 0000 0000 0000 

.4062510= 0011 1110 1101 0000 0000 0000 0000 0000
                   3        E       D     0        0      0        0       0
[bookmark: _Hlk54187474]Convert to Hexadecimal   =3ED0000016

7) Convert number -1.7510 to IEEE 754 single precision
1/2= 0R1
110= 12
.75*2= 1.5000
.5000*2= 1.0000
.7510= 11

1.112x20
1.112*20
127+0= 127
Exponent: 0 1 1 1 1 1 1 1 
Mantissa: 11 0 0000 0000 0000 0000 0000
-1.7510= 1011 1111 1110 0000 0000 0000 0000 0000
                 B      F       E       0       0       0       0       0
Convert to Hexadecimal   =BFE0000016

8) Convert number 22510 to IEEE 754 single precision  
225/2= 112R1
112/2= 56R0
56/2= 28R0
28/2= 14R0
14/2= 7R0
7/2=3R1
3/2= 1R1
1/2= 0R1
22510= 111000012

11100001.0
1.110001x27
1.1100001*27
127+7=134

Exponent: 1 0 0 0 0 1 1 0
Mantissa: 110 0001 0000 0000 0000 0000 
22510= 0100 0011 0110 0001 0000 0000 0000 0000
               4         3        6       1        0        0        0       0
Convert to Hexadecimal   =4361000016

