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Recall that University Regulations, Section 42, define scholastic dishonesty to include acquiring answers from any unauthorized source, working with another person when not specifically permitted, observing the work of other students during any exam, providing answers when not specifically authorized to do so, informing any person of the contents of an exam prior to the exam, and failing to credit sources used.  Disciplinary actions range from grade penalties to expulsion.  Please consult the Aggie Honor System Office for additional information regarding academic misconduct – it is your responsibility to understand what constitutes academic misconduct and to ensure that you do not commit it.

I certify that I have listed above all the sources that I consulted regarding this assignment, and that I have not received nor given any assistance that is contrary to the letter or the spirit of the collaboration guidelines for this assignment.

Today’s Date:

Printed Name (in lieu of a signature):

1.  (20 points) (C-6.15, p. 265) An array is sparse if most of its entries are 0.  A list L can be used to implement such an array, A, efficiently.  In particular, for each non-zero cell A[i], we can store an entry (i,e) in L, where e is the element stored at A[i].  This approach allows us to represent A using O(m) storage, where m is the number of non-zero entries in A.  Describe (pseudocode) how to implement elemAtRank, insertAtRank, and removeAtRank using this data structure.

2. (10 points) (R-6.19) Briefly describe how to perform a new sequence function makeFirst(p) that moves an element of a sequence S at position p to be the first element in S while keeping the relative ordering of the remaining elements in S unchanged.  You function should run in O(1) time if S is implemented with a doubly linked list.
3. (10 points) Vectors maintain the ordering of elements when insertions or deletions are performed.  Consequently, these operations take O(n) time.  Assume that order does not matter.  Describe an implementation of removeAtRank(r) using an array-based implementation of a vector that operates in O(1) time.
4. (20 points) Given the root of a tree, write a small function (you may use pseudocode) that counts the number of leaves.
5. (20 points) Given the root of a tree, write a small function (you may use pseudocode) to compute its height.  If a tree contains n nodes, what is the maximum value height can return?  If your tree is a binary tree, what is the minimum value that height can return?

6. (20 points) Assume you have a complete binary tree whose preorder traversal is 

f c r D S a h e o r e R k c s

Draw this tree.  Now write down the inorder traversal of the tree.
