2003 Spring Final Exam

Note: Please bring 882E scantron!
For 11:30 am section Thursday May 15, 9:45am to 12:00pm, 

For 12:30 pm section Monday May 19, 12:15am to 14:00pm,
Final Exam Topics

40% of the final exam will cover topics we covered before the first and second midterm exams, and 60% of the final exam will cover topics we taught after the 2nd midterm. Here is a list of topics in the latter category. 

· Running Time

· Simplified model of computation 

· Counting operations to estimate running time-- examples 

· linear search 

· binary search 

· Big-Oh, big-Theta, big-Omega, little-Oh 

· Big-Oh classes: linear, logarithmic, etc. 

· Example of running time using recursion: efficient exponentiation 

· Stack ADT 
· Stack operations 

· Array and linked list implementations 

· Running times 

· Applications 

· Balancing symbols 

· Evaluating postfix expressions 

· Implementing recursion, problems with recursion 

Trees

· Definitions: 

· Parent, child, leaf, root 

· Path, length of path, height of node/tree, depth of node/tree 

· Implementation of general tree 

· Binary Trees 

· Inorder, postorder, preorder traversal 

· Example: expression trees 

· Infix, postfix, prefix notation 

· Construction of expression tree from postfix expression 

· Binary Search Trees 

· Ordering property 

· Example of induction: full binary tree of height h has 2^(h+1)-1 nodes 

· Operations and running times 

· In class: find, findMin, findMax, insert, remove 

· In homework: findKth, findSuccessor 

· AVL Trees 

· Balance condition 

· Rebalancing after insertion: single and double rotations 

Priority Queues (Heaps)

· Operations: insert, deleteMin 

· Binary heap implementation 

· Heap-order property 

· Structure property 

· Implementation of insert and deleteMin operations 

· Running times for insert and deleteMin operations 

· Other heap operations 

· buildHeap -- proof of O(N) running time 

· Hash/Heap data structure to efficiently implement extra operations -- decreaseKey(p,delta), increaseKey(p,delta), delete(p) -- where p is position and delta is a positive amount 

· Selection algorithms using heaps: finding kth smallest number in a list of N numbers 

· Build min-heap with N numbers, perform k deleteMins -- O(N + k log N) 

· Using max-heap with k numbers -- O(N log k) 

· Hashing. Hashing schemes, principles, how to design hash functions, how to solve collisons. Open addressing. Double hashing. Secondary clustering. 

· Sorting. All algorithms. Analysis of heapsort (priority queue, heap) and quicksort. Time complexity of sorting algorithms. Lower bounds for sorting (model). Stable sorts. 

· External sorting algorithms. Mergesort, 

· Graph search algorithms. Depth-first search (Topological sort), breadth-frist search. Minimum spanning trees. Sortest paths. 

· Basic ideas on what is feasibly computable and what is not. And how to cope with problems that are difficult to compute. 

· We will also test your ability of designing your own data structure to solve problems.

· Greedy Algorithms 

1. Describe the greedy algorithm approach to solving an optimization problem. 

2. Give an example where the greedy approach does not yield an optimal solution. 

·  NP-Completeness

1. What is the class P? 
2. What is the class NP? 

3. Is P = NP? 

4. What does it mean when you say that problem A is reducible to problem B? 

5. What is an NP-Complete problem? 

· Huffman trees 
Solve the Optimal Binary Search Tree problem with the following frequencies. 
	index 
	0 
	1 
	2 

	frequency 
	0.5 
	0.3 
	0.2 


· Dynamic programming

· 

