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HW#1 SOLUTIONS
Q1) Convert (-1,241,977) 10. The steps of converting the number should be clearly stated.
a) into a 32-bit 2’s complement binary number.  



(4 Points)
1,241,977 = 000000000001001011110011011110012
So 2’s complement will give me the negative number 

Including the least significant keep the number as it is starting from left, then invert the bits , result will be
111111111110110100001100100001112
b) into a 32-bit 1’s complement binary number. 



(4 Points)
1,241,977 = 000000000001001011110011011110012
So 2’s complement will give me the negative number 

Invert the bits for 1’s complement, result will be

111111111110110100001100100001102

(for both cases as you see, sign bit is one; so number is negative)

Q2) For the binary number 1111 1011 1100 0101 0111 1111 assuming a 24-bit system

a) convert this number to hexadecimal system 



(2 Points)

Each 4 digit corresponds to a hexadecimal digit, if we group the digits into groups of 4 starting from left. So

	1111
	1011
	1100
	0101
	0111
	1111

	F
	B
	C
	5
	7
	F


FBC57F is the result
b) convert this number to octal system





(2 Points)
Each 3 digit corresponds to an octal digit, if we group the digits into groups of 4 starting from left. So 
	111
	110
	111
	100
	010
	101
	111
	111

	7
	6
	7
	4
	2
	5
	7
	7


76742577 is the result
c) if this number is in 2’s complement form, what is the decimal number represented by it? 









(5 Points)
Re-apply two’s complement to 1111 1011 1100 0101  0111 11112
Result is                                      0000 0100 0011 1010 1000  00012
Which is 277121. But it was in two’s complement form with sign bit 1. 

So it is -277121.

Q3) What is the IEEE 754 representation of (-1048.175)10 using
a) Single Precision Format 






(5 Points)
Number is negative, so sign bit will be 1.

1048 is 10000011000  in binary and
0.175 is  0. 001011001 … in binary

So the number is  10000011000. 0010110012, which is 1.0000011000 0010110012x 210
Mantissa will be 00000110000010110012 and
Considering bias exponent will be 10+127 = 137 = 100010012.

Then  we will have
1-10001001-00000110000010110010000 ( ‘-‘ is used to separate sign,exponent and mantissa fields)

b) Double Precision Format 






(5 Points)
Number is negative, so sign bit will be 1.

1048 is 10000011000  in binary and

0.175 is  0. 001011001 … in binary

So the number is  10000011000. 0010110012, which is 1.0000011000 0010110012x 210
Mantissa will be 00000110000010110012 and

Considering bias, exponent will be 10+1023 = 1033 = 100000010012.
Then result will be 
1-10000001001-0000011000001011001000000000000000000000000000000000
(again ‘-‘ is used to separate fields for visualization purposes)

Q4) If Single Precision IEEE 754 representation of a number is as follows;

10000011101010000000000000000000

        What is the decimal number represented by? 



(7 Points)

Sign bit is 1, so it is a negative number.


Exponent is 000001112 = 7 so Exponent- Bias = 7 – 127 = -120


Mantissa is .01010000000000000000000 2

So the number is (1.0101)2 x 2-120  = (2+2-2+2-4)x2-120  = (2-119+2-122+2-124) = 
1.7397316392169855117937300750889e-36

Q5) Convert the following program segments into Intel 80x86 assembly code. State which register you use for each variable and include comments at each step of your code. 











(8 Points)
sum := 0;

for (int i= 0; i < 21; i++)

{

    sum+=i;

} 




mov bx,0

mov cx,20d
do_again:  
add bx,cx




loop do_again
OR more exactly





mov ax,0




mov bx,0

do_again:       add ax,bx




inc bx




cmp bx, 21d




jl do_again
Q6)  Convert the following assembly code segment into C code 

(8 Points)
mov ax, 0 

mov cx, 10d 

loop_start:
add ax,cx

loop loop_start

Let’s use variable sum for ax, and i for cx as the loop counter.
sum = 0;

for (i = 10; i!=0; i--) 
{


sum+ = i ;

}

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Page 5 out of 5 

