Computer Science I

(COP 3502) Final Exam

Spring 2000

Section 2

4/25/00

Lecturer: Arup Guha

TAs: __________________

First Name : ________________

Last Name : ________________

(Note: On all questions that contain a blank line, please place your answer on that line clearly. If a short answer question doesn’t have a line for you to place your answer, please neatly write your answer directly below the question. If you are given empty space in a pseudocode framework, you must fill in the appropriate pseudocode, even if blank lines are not provided. Circle TRUE or FALSE for all true/false questions.)

1) (2 pts) Let x = log4256. What is the binary representation of x?
______________

2) (3 pts) Evaluate the following expressions:


a) 3 + 5*7 – (4 – 3*2)/2




______________


b) (5 > (2*3 – 3 DIV 3)) OR (3 <= (66 MOD 6 + 2*1))
______________


c) 11 MOD (3 – 2*6 + 18/(2 + 3 + 8/(2 – 4)))

______________

3) (2 pts) Which of the following is a FIFO(first in first out) structure?
______

a) stack

b) queue

c) linked list

d) array

e) none of the above

4) (2 pts) Given a sorted array of 100 numbers, the minimum number of comparisons 

     needed to search for any value in the array is:



______


a) 5


b) 6


c) 7


d) 8


e) none of the above

5) (2 pts) Each of the following is a binary tree traversal except:

______

a) preorder

b) postorder

c) midorder

d) inorder

6) (2 pts) A constructor does which of the following:


______


a) compares if two objects are equal.


b) prints out the address of where the object is stored.


c) creates and initializes the object.


d) nothing, it is a stupid requirement.

7) (2 pts) Which of the following is not a standard debugging technique?
______

a) Inserting print statements into your code.

b) Testing a single procedure/function with a driver program.

c) Commenting out sections of code, to try to isolate a problem.

d) Removing all functions and procedures in your code and directly 

    sticking them into your main program, where necessary.

8) (3 pts) What does the following algorithm print out?

algorithm Question8

   a,b,c isoftype Num

   a <- 1

   b <- 2

   c <- 3

   loop

      exitif (a > 2*c)

      a <- b + (2*c) MOD b

      c <- b – 1

      b <- b + 1

   endloop

   print(“a = “,a,” b = “,b,” c = “,c)

endalgorithm

a = _____ b = _____ c = _____

9) (2 pts) What is the binary representation of the decimal number 143?
____________

10) (2 pts) What is the decimal representation of the 

                  binary number 101101101?




____________ 

11) Consider the following segment of pseudocode below:

i,n,x isoftype Num

x <- 0

n <- 20

i <- 3

loop

   exitif ( i > n)

   x <- x + 2*i*n – 1

   i <- i + 1

endloop

print(x)

a) (2 pts) At the end of this code segment, x will have a particular value. Write a 

    summation down that is equal to the value of x.

b) (4 pts) Compute this summation, hence solving for the value that gets printed out for x 

     at the end of this code segment.

12) (4 pts) Define a linked list node type Bball_Player to store the name of a basketball player, along with the number of points, rebounds and assists he/she averages a game.

13) (5 pts) A basketball player’s power index is simply the number of points they score plus twice the number of rebounds and assists. (Thus, if a player averaged 10 points, 5 rebounds, and 3 assists a game, their power index would be 10 +2*(5+3) = 26.)  Write a procedure that takes in a pointer player to a Bball_Player and returns the power index of the player that is pointed to by the pointer player. Here is the procedure header:

function Power_Index returnsa Num(player isoftype in Ptr toa Bball_Player)

endfunction

14) (10 pts) Write a procedure to insert a node into a linked list of Bball_Players that is sorted in increasing order by the players’ power index. The procedure header as well as some of the pseudocode is given to you. You may call the function you wrote in question 11 here. You may assume that this function works correctly. 

procedure Insert_Player(new_player isoftype in Ptr toa Bball_Player,




    list isoftype in/out Ptr toa Bball_Player)

   if (list = NIL) then

        ___________________________

   elseif ( _________________________ < ____________________________ ) then

        ______________________________

        ______________________________

   else

      Insert_Player(new_player, ____________________ )

   endif

endprocedure

15) (6 pts) What will the following algorithm print out?

procedure Scramble(a, b isoftype in/out Num, c isoftype in Num)

   a <- 2*c

   c <- a – b

   b <- b MOD 4 + c – 3

   print(“In Scramble”,a,b,c)

end procedure

algorithm Question15

     a,b,c isoftype Num

     a <- 7

     b <- 3

     c <- 2

     Scramble(c,a,b)

     print(“In Main”,a,b,c)

end algorithm

In Scramble _____ , _____ , _____

In Main        _____ , _____ , _____

16) (4 pts) Figure out whether the given statements are true or false, using the definition 

      of Big-O given in class.


a) n3 + 2n – 10000 = O(n3lg n)

TRUE

FALSE


b) nlgn – 14 = O(n)



TRUE

FALSE


c) .0001n4 – 1000n3 = O(n4)


TRUE

FALSE


d) n + 10 = O(n10)



TRUE

FALSE

17) (2 pts) What is the difference between the visibility modifiers private and protected?

18) (2 pts) Which of the following is an object oriented language?

______


a) Fortran


b) Basic


c) C++


d) Pascal

19) (2 pts) What does it mean to overload a method in a class?

20) (10 pts) At PeopleFirst bank, if you put money in a savings account, after the first year you earn 1% interest. This sounds like a bad deal, but it gets better. After the second year you earn 2% interest, and after the third year you earn 3% interest, etc. Write a RECURSIVE function that takes in the principal amount invested at PeopleFirst bank, as well as the number of years the money is invested for. This function should return the total amount of money that will be in the account after the money has been invested for that many years. 

function TotalMoney returnsa Num(principle, numyears isoftype in Num)

endfunction

Use the following array type in the next two questions:

Big_Array_Type definesa array[1..100] of Num

21) (5 pts) Write a segment of code to create a variable numbers of type Big_Array_Type and initialize all the values in the array to values entered by the user. Make sure to prompt the user with a message of the form, “Please enter the ith number,” where i is an integer from 1 to 100, before they enter each value.

22) (10 pts) Write a function that takes in a parameter of type Big_Array_Type, and a Num parameter x as well. The function should return the sum of the values in the array that are divisible by x.

function Array_Op returnsa Num(numbers isoftype in Big_Array_Type, 

 



       x isoftype in Num)

endfunction

23) (2 pts) Given that I am creating a class Matrix, what is the name of the constructor of this class?

____________________

24) (2 pts) What is cloning?

25) (2 pts) An example of an _______________ method is when you have a class B that inherits from a class A, and the same exact method in class A is redefined in class B.

26) (4 pts) If Algorithm A is a O(nlog2n) algorithm, and on an 

____________

       input of size 8 takes 3ms to execute, how long would the 

       algorithm take to run on an input of size 64?

27) (4 pts) Algorithm A runs in O(nk) time where k is an integer. 

____________

      On an input of size 10, the algorithm takes 1ms. On an input 

      of size 100, the algorithm takes 10s. How long would the 

      algorithm take to run on an input of size 20? (Note: 1s = 1000ms.) 

28) (5 pts) Consider doing a preorder traversal of the following binary tree. What is printed out?






10





          /      \





       8
       9

                                                     /    \           \


 


   3      5          1




              /      /    \       /   \




           11    7      2    4    6

_____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____

29) (4 pts each)The following are Postfix expressions. In each box below the Postfix expression, show ONLY the contents of the stack at the indicated point in the Postfix string (point A, B or C).  Put the final answer in the blank.  

a)

12   5   *   8   2  A  +   /   6   4   -  B  /   7   6    *  C  +     =   _________________










































A

B

C

b)

1   2   3   4   *   A  -   5   *   6   B  7   8   -   +  C  /   +    =   _________________










































A

B

C

30) (4 pts) The following table shows the Quick Sort of the list 9, 2, 3, 8, 1, 7, 6. At each step, the partition element is given to you.  When you do the partition, make sure that you fill in the blank squares from left to right. Fill in all of the blank slots:

Partition
#1
#2
#3
#4
#5
#6
#7

9






9

2

2




9

1
1
2




9

3
1
2
3



9

8
1
2
3


8
9

7
1
2
3

7
8
9

6
1
2
3
6
7
8
9

31) (3 pts) If you were bubble sorting the list 6,5,4,3,2,1, 


____________

       how many swaps would you have to perform?

32) (2 pts) Consider merging these two lists of numbers: 


____________

       2, 5, 6, 7, 8, 9 and 1,3, 4. How many total comparisons are made?

33) (1 pt) What day of the week does SuperBowl Sunday occur annually?
____________

Extra Page for scratch work – No work on this page will be graded.

