University of Pittsburgh

Department of Computer Science

CS/COE 0447 – Computer Organization and Assembly Language
Homework #1
(Due on Wednesday January 24)
1. (28) Exercise 1.1 ~ 1.28
2. (09) Exercise 1.46

3. (10) Exercise 1.50

4. (10) Exercise 1.51
5. (05) Exercise 1.52

6. (08) Exercise 1.53

7. (05) Exercise 1.54

8. (05) Exercise 2.2

9. (05) Exercise 2.3
10. (05)  Here is an example of adding 2 binary numbers:

       01101

    +  01101

       ---------

       11010

Here is how a human does this (we’ll look at hardware adders later in the course):

 Bit 0:  1 + 1 = 10.  So, write down the 0 and carry the 1.

 Bit 1:  1 (carry) + 0 + 0 = 1.  So, write down the 1 (no carry).

 Bit 2:  1 + 1 = 10.  So, write down the 0 and carry the 1.

 Bit 3:  1 (carry) + 1 + 1 = 11. So, write down the 1 and carry the 1.

 Bit 4:  1 (carry) + 0 + 0 = 1.  So, write down the 1; you are done.        

You can check yourself by converting the numbers to decimal. 

01101bin = 8 + 4 + 1 = 13dec.  So, the sum above is 26dec.  

The answer we got was 11010 = 16 + 8 + 2 = 26dec.  Check.
Now you try it with these binary numbers:
      01111

    + 00101

   ----------------

10. (05) Consider a binary number consisting of N 1’s.  What is this number in decimal?  

(Hint:  that number is 1 less than what number?) (Look at small numbers such as 1, 11, 111, 1111 to get the idea.)
11. (05) Suppose you (a human) wants to convert a binary number to decimal.  If the number has many 1s, it may be quicker to perform subtractions (for the 0s) than additions (for the 1s).  For example, once you figure out the answer to the previous question, you’ll be able to quickly see that 11111bin is 31dec.  Suppose you want to convert 11110bin to decimal.  It’s easy:  31 – 1 = 30. Similarly, 11011bin is 31 – 4 = 27dec, and 10111bin is 31 – 8 = 23dec.
Now you try it:  convert the following binary numbers into decimal using this shorthand method:  111110; 111011; 101111; 1011; 110

PLEASE BE SURE TO INCLUDE YOUR NAME.
SUBMIT DIRECTLY TO YOUR TA’S MAILBOX:


TA: Michel Hanna – 6th floor mail room, SENNOTT SQUARE
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