Computer Science 101

Survey of Computer Science
Exam 1 
Fall 2008
Name: 





Pledged: 





Note: You should not discuss this exam, in any way, with students from either section who have not taken the exam.
1.  (40 points) Complete the following:

a. An informal definition of the term algorithm is 






 
























b. The term 





 means that each intended computing agent has the ability to carry out each indicated operation.
c. Using the set of pseudocode statements covered in class, give a statement that will give the variable subtotal the value obtained by multiplying the value of the variable itemCost times the value of the variable numOrdered.


d. Repeat part c, but give a Python statement.
e. Write a pseudocode statement that assigns to the variable largest, the larger of the values of the variables first and second.


f. Repeat part g, but with Python.
g. Give the value of the following expressions as computed in Python:

42 % 5    
     42 - 5  

       42/5  

     42*5  


h. In the context of a computer program, tell what is meant by:

runtime error: 











logic error: 











syntax error: 











i.   In Python, the 



 statement is used for iterative control flow, 

and the 


 statement is used for conditional control flow.
j. In Python, the symbol(s) 

  is used to compare two values for equality 

and 


 is used to assign a value to a variable.
k. Both selection sort and bubble sort make passes through the list. The main 

difference between the two algorithms is that:  












































2 .(20 points) In this problem you are to assume the role of the “computing agent”. Consider the following algorithm given in pseudocode.  In the 5th step, we mean that we should divide the whole number 2 into the whole number N and R should become the remainder that is left after this division. For example, if N=17 then the quotient of N divided by 2 is 8 with a remainder of 1; so R would become 1. 



Set twoMult to 0



Set threeMult to 0



Get N



While N>0 do



       Set R to the remainder of N divided by 2



       If R = 0 then




  Set twoMult to twoMult + N


       Else




  Set R to the remainder of N divided by 3



              If R = 0 then




  
Set threeMult to threeMult + N


       Get N

  

End-of-loop

 

Print twoMult, threeMult



Stop
a. Step through the algorithm carefully, assuming that the user inputs the values 6, 5, 15, 4 and 0, in that order,  as inputs are needed. Keep track of the values of all of the variables as you do this. Tell what will be printed at step 13. (Show work for possible partial credit).
twoMult

threeMult

N

R
b. Convert the pseudocode algorithm of part a) into Python.



Set twoMult to 0



Set threeMult to 0



Get N



While N>0 do



       Set R to the remainder of N divided by 2



       If R = 0 then




  Set twoMult to twoMult + N


       Else




  Set R to the remainder of N divided by 3



              If R = 0 then




  
Set threeMult to threeMult + N


       Get N

  

End-of-loop

 

Print twoMult, threeMult



Stop
3. (15 points) Using the pseudocode covered in class or Python-like statements

a. Write an algorithm that has the user enter a number and then displays the square of the number.





b. Write an algorithm (using a loop) that has the user input 500 numbers (both positive and negative) and then gives the sum of the positive numbers . Note: You should not use lists or lots of variables.













4. (10 points)  For this problem, assume that scores is a Python list that already has 200 numbers in it. 

a. Write a Python statement to set the value of the third number in the list to be the sum of the first two numbers in the list.
b. Suppose a mistake has been determined in grading the exam represented in the list scores. Write Python code to add 5 to each of numbers in the list.
5. (15 points) a.  Show what the following list of data would look like after the first pass of the Bubble Sort algorithm:

   

Pass 1:


b. Beginning with the original data, show what the list would like after the first pass of the Selection Sort algorithm.

Pass 1:


c. Beginning with the original data, indicate which element would be chosen for the Quick Sort pivot element using the scheme covered in the course, and show exactly what the list would look like after the first partitioning pass in executing the Quick Sort algorithm.


Pivot element:

After partitioning:
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