COP 3530  

Computer Science III

Exam #1

Lecturer: Arup Guha

TA: _______________

February 9, 2004

Name: ________________
(Directions: Please justify your answer to each question. No answer, even if it is correct, will be given full credit without the proper justification.)

1) (7 pts) Prove or disprove: 2O(n) = O(2n)

2) (7 pts) Prove or disprove: log O(n) = O(log n)

3) (7 pts) How many times does the statement x=x+1 get executed in the code segment below in terms of n? Please give an exact answer, not order notation.

for (i=1; i<=2*n; i++) {

    if (i%2 == 0) {

        for (j=1; j<i; j++)

            x = x+1

    }

    else {

        for (j=1; j<n; j++)

            x = x+1;

   }

}

4) (7 pts) What is the order of the following code in terms of n?

i=1

while (i < n) {

    i = 5*i;

}

5) (10 pts) Determine the value of
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6) (20 pts) The degree of a vertex in a graph is the number of edges incident upon it. Prove that the average degree of a vertex in a tree is always less than 2. (Hint: use induction to prove a relationship between the number of vertices and edges in a tree.)

7) (15 pts) Solve the following recurrence relation for a closed form solution for tn for all non-negative integers n:


tn = 6tn-1 - 8tn-2, t0 = 1, t1 = 10

8) (12 pts) Consider an altered binary search where instead of guessing in the middle between the low and high indexes, we guess at the index that is 1/3 of the way in between the low and high indexes. What is the worst case running time of this adjusted binary search in terms of n, the size of the original array being searched? (Please give an answer in order notation.) The Java code below, more specifically formalizes the adjusted algorithm:

boolean BinarySearch(int [] values, int searchval) {

  return RecBinSearch(values, 0, values.length-1, searchval);

}

boolean RecBinSearch(int [] values, int low, int high, int searchval) {

  if (low > high)

    return false;

  int third = (2*low+high)/3;

  if (values[third] == searchval)

    return true;

  if (values[third] < searchval)

    return RecBinSearch(values, mid+1, high)

  return RecBinarySearch(values, low, mid-1);

}

9) (15 pts)  Perform a topological sort on the directed acyclic graph represented below by an adjacency matrix.

	Vertex
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	1
	1
	0
	0

	2
	1
	0
	1
	1
	1
	0
	0
	0

	3
	0
	0
	0
	1
	0
	0
	0
	1

	4
	0
	0
	0
	0
	0
	1
	0
	0

	5
	0
	0
	0
	0
	0
	1
	0
	0

	6
	0
	0
	0
	0
	0
	0
	0
	0

	7
	0
	0
	1
	1
	0
	1
	0
	0

	8
	0
	0
	0
	1
	0
	0
	0
	0


When performing your auxiliary DFS, if you have a choice of nodes to visit, always visit the node with the lowest number amongst the given choices. Show each vertex visited and in which order each vertex gets added to the "sorted" list.

10) (5 pts) Extra Credit: How many ways are there to place 8 rooks on a chess board so that no two of them can attack each other? (Note: For the purposes of this question, a rook can attack all squares on the same row or same column as it placed.)
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