Assignment 2

Comp 006 -1


Name: __________________________________

Due September 13:
Convert the following numbers:

1. CAB16 to base 10
12  x 162 + 10 x 16 + 11 = 3243

2. 327 to base 2

327 / 2 = 163 / 2 = 81 / 2 = 40 / 2 = 20 / 2 = 10 / 2 = 5 / 2 = 2 / 2 = 1 / 2 = 0

     remainder         1           1           1           0           0          0         1         0         1

                                                                               (─────────────── read

          1010001112
3. 8EF16 to base 2

8        E      F

1000 1110 11112
4. 0110010010010012 to base 16

011 0010 0100 1001

3      2       4        9

324916
Due September 15:
Write the following numbers in binary two’s complement form for a 16 bit field:
5. 25

25 / 2 = 12 / 2 = 6 / 2 = 3 / 2 = 1 / 2 = 0

     remainder    1          0          0        1         1
           0000 0000 0001 1001

6. -1032

1032/2 = 516/2 = 258/2 = 129/2 = 64/2 = 32/2 = 16/2 = 8/2 = 4/2 = 2/2 = 1/2 = 0

r                  0           0           0         1          0         0       0       0       0        0      1

                       0000 0100 0000 1000

            flip      1111  1011 1111 0111

            +1       1111 1011  1111 1000
7. -8
8 = 0000 0000 0000 1000

flip 1111 1111 1111  0111

+1  1111 1111 1111  1000
Write the same numbers in hexadecimal two’s complement form for a 16 bit field: 
8. 25

     0000 0000 0001 1001 = 001916
9. -1032

      1111 1011  1111 1111 = FBF816
10. -8

      1111 1111  1111 1111 = FFF816
Due September 15
Perform the following operations in binary or hexadecimal two’s complement form for a 16 bit field: 

11.  BA16  – AB16
11 x 16 + 10 = 186; 10 x 16 + 11 = 171; 186 – 171 = 15 = 000F16
                                                                 = 0000 0000 0000 11112
12.  AB16 – BA16
171 – 186 = -15

          0000 0000 0000 1111

flip     1111 1111 1111 0000

+1      1111 1111 1111 00012 = FFF116
13.  8416 – 100001002
         100001002 = 8416.  difference = 0

Which of the following binary two’s complement numbers is larger? 

14.  1001 0001 1011 1011 or 0110 1001 0001 1011
First number is negative (leading 1) and second is positive (leading 0).

Second is larger

15.  1001 0001 1011 1011 or 1010 1001 0001 1011
Both are negative.  Convert to positive by flipping and adding 1:

 0110 1110 0100 0101      0101 0110 1110 0101

First is larger positive number (1 in third position) so second is larger negative number.

16.  0001 0001 1011 1011 or 0010 1001 0001 1011
Both are positive.  Second is larger because it has a 1 in the third position.

17. Write a human algorithm to convert a base 10 number to base 16.

If number is negative, convert the positive number as described below and add a – in front of it

1. Divide the number by 16

2. Use the remainder as the next rightmost digit as follows

i. If 0 – 9, use that as the digit

ii. If 10 – 15, use the following: A for 10, B for 11, C for 12, D for 13, E for 14, and F for 15

3. If quotient is greater than 0, continue with step 1 using the quotient as the number.  If quotient is 0, stop. 
