Fall 2008 Computer Science II (COP 3503) Honors

Exam #1 Solutions (9/26/08)
1) (10 pts) Determine the following sum in terms of n: 
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(Grading: 2 pts for using log rule, 2 pts to get to sum of 3(i+5), 6 pts for rest)

2) (10 pts) Order the following functions from smallest to largest based on big-theta notation. Assume that the base of all logarithms below is 2.
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Few notes: #2 and #3 are tied, so they can be switched, both are 
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. #5 and #6 are differentiated by the fact that lg n is larger than its square root. #8 is just n3 when simplified. Finally 1.53 is greater than 3 because 1.5 x 1.5 = 2.25, and any number greater than 2 multiplied by 1.5 will be greater than 3.

Grading: 1 pt off for each item out of order.
3) (15 pts) Determine the following sum in terms of n: 
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. Express your answer in the form 
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, where a, b and c are either constants or in terms of n.
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(Grading: 10 pts for the very first step, which is just plugging into the geometric formula, 3 points to try to rationalize the denominator, and 2 points for the final answer in the correct form.)

4) (15 pts) Determine the value of the following sum in terms of x, assuming that |x| < 1: 
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Let S equal the sum above. The we have:

S   = x + 2x2  + 3x3 + ...

xS =         x2  + 2x3 + ...
(5 pts)

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

S – xS = x + x2 + x3 + ...
(3 pts)
S(1-x) = x(1 + x + x2 + x3 + ...)
(2 pts)
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, using the sum of an infinite geometric series
(3 pts)
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(2 pts)
 5) (8 pts) Draw the result of inserting 9 into the AVL tree below:


40


          /      \


      20
      50


     /   \
          \



  10   30        60


 /      /    \

          5      25   35



40


          /      \


      20
      50


     /    \
          \



  9       30        60


 /  \       /  \

          5   10   25  35 (imbalance occurs at 10.)

Grading: 4 pts if imbalance is handled elsewhere, 1 pt off for an insignificant error
6) (8 pts) Draw the result of deleting 50 from the AVL tree below:


            40


          /     \


      20
     50


     /   \
        \



  10   30        60


         /
                   25      

            
30


          /     \


      20
     40


     /   \
        \



  10   25        60 (Imbalance occurs at 40.)

Grading: 4 pts if imbalance is handled elsewhere, 1 pt off for an insignifcant error
7) (8 pts) Show the result of inserting the value 3 into the heap shown below. (Note: The heap is show in its array representation.) For your work, show the final result as a tree, not an array.

	index
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	value
	2
	4
	5
	19
	31
	6
	9
	99
	20
	67
	98
	8


After percolate up, we have the following:




2




       /          \



          4                        3



       /      \                   /     \



    19      31              5       9



    /   \     /  \             /  \



 99 20 67  98         8  6

Grading: 4 pts for initial location, 2 pts for each bubble up.
8) (5 pts) Draw the Disjoint Set that corresponds to the array representation shown below:

	index
	1
	2
	3
	4
	5
	6
	7
	8

	value
	3
	3
	5
	5
	5
	6
	6
	6



5

6
         /     \
          /    \

       3      4
         7    8

     /    \

   1     2

(Grading: 3 pts for larger component, 2 pts for other component)

9) (10 pts) What is the run-time of the code segment below in terms of n?

int i,j s=0;
for (i=0; i<n; i++) {

  i--;
  s++;

  if (s == n) {

    i++;

    s = 0;

  }

} 

If you carefully read this code, the value of i doesn't change unless s and n are equal. This takes n iterations. Each time i changes, one is added to it (net). This occurs n times, so the total run time is n*n = O(n2)
Grading: full credit if the answer's correct, 5 pts for O(n)
10) (10 pts) What is the run-time of the code segment below in terms of n?

while (n > 0) {

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

    sum++;

  n = n/2;

}

The first time through the while loop, the for loop runs n times. The next time through, the for loop will run n/2 times, then n/4, etc. Thus, the following sum serves as an upper bound to the run time of the code segment:
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Thus, this segment of code runs in O(n) time.
Grading: 2 pts for answer, 8 pts for justification, nlgn can earn anywhere from 2 to 8 pts based on reasoning. No credit for answers below n or above n2.
11) (1 pt) What is Prince Harry's first name? Harry
_1284228846.unknown

_1284228936.unknown

_1284229169.unknown

_1284229421.unknown

_1284229888.unknown

_1284229394.unknown

_1284228982.unknown

_1284228893.unknown

_1284228920.unknown

_1284228872.unknown

_1284228727.unknown

_1284228784.unknown

_1284228814.unknown

_1284228757.unknown

_1284228434.unknown

_1284228693.unknown

_1283877838.unknown

_1283878065.unknown

_1283877592.unknown

_1283877781.unknown

