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Show any and all work.

(3) 1. What is an ADT?

(6) 2. Write a recursive function called exp in Pascal that takes integer x and nonnegative integer y and calculates x raised to the power y.   If y<1 return 1.

(5) 3. Define T(n)=O(f(n)).

(10) 4. Assume T1(n)=O(f(n)) and T2(n)=O(g(n))

     a)  What is the complexity of T1(n)*T2(n)?

     b) Prove your answer to part a)

(7) 5. Declare a Pascal record type suitable for the implementation of the search tree ADT.

(12) 6. Consider the following code.  Assume foo is a boolean function that is O(1).

         sum := 0;

           for i := 1 to N do

              if foo(i) then 

               for j := 1 to N do 

                 sum := sum + 1;

    a) What is the complexity as expressed in Big-O notation?

    b) Assume that for N=10000 the algorithm runs in 2 seconds.   Using your answer to part a), what do             you know about the running time for N=20000?

       c) If we were to discover that foo(i) is false for i>0, would your answer to part a be wrong?  Explain.

(18) 7. Draw a representation of the following, containing the values: 5,10,15,20,25,30,35

   a) A search tree
that is not an AVL tree


b) A heap

   c) A Btree of order 3




d) An AVL tree with 15 in the root node

  e) The AVL tree of part d, with 38 inserted


f) The AVL tree of part e, with 49 inserted 

      using the algorithm presented in class


    using the algorithm presented in class

(12) 8. What is a (tight) Big-O complexity of the following operations?

    a) deletion of an element from an unsorted list of N elements

    b) deletion of an element from a sorted list of N elements

    c) average case of deletemin of a heap of N elements

    d) worst case of deletemin of a heap of N elements

    e) average case of insert into a heap of N elements

    f) worst case of insert into a heap of N elements

(10) 9.

          a) How can an array of values be sorted using a heap?

            b) Show that the algorithm you describe in part a) is O(n log n).

(7) 10.   Assume that array h and integer max represent a heap of integers using the efficient heap implementation presented in class.   A great-grandchild of a node in a tree is a child of a child of a child of that node.  Assuming the value of max is 100, what are the great-grandchildren of h[2]?

(5) 11.  Consider the following code, which is supposed to set b depending on whether e is in a list whose elements are sorted in ascending order. 

            type

               llnode = ^ll;

               ll = record

       
          val: integer;

         
          next: llnode;

                      end;

             var  l : ll;

                    e: integer;

                    flag, b: boolean;

             …

               flag := false;

               while not flag do

                   begin

                       if e <= l^.val 

                         then

                              flag:= true

                         else

                              l:=l^.next;

                b:= e = l^.val

When does this code work?

(5) 12.  In your opinion, what is the coolest data structure we’ve discussed so far?  Why?

