CS 225
Exam 4 Study Guide

Exam 4 will be given on Monday 4/15/13 (9 AM, CFA 111).  It will cover the following:
· 9.1  Prim’s algorithm (greedy technique)

· 9.2  Kruskal's algorithm

· 9.3  Dijkstra's algorithm

· Graph lab implementations
· 11.1  Lower-bound arguments

· 11.2  Decision trees

· 11.3  P, NP, and NP-complete problems
  Suggested questions to focus on:
· (review from beginning of term)  What are the five desirable characteristics of an algorithm?  Which two are most important, and why?

· 9.1:  Describe the three characteristics of a greedy algorithm.

· 9.1:  Understand Prim's algorithm and be able to apply it to a specific graph.  What problem does it solve?

· 9.2:  Understand Kruskal's algorithm and be able to apply it to a specific graph.  What problem does it solve?

· 9.3:  Understand Dijkstra's algorithm and be able to apply it to a specific graph.  What problem does it solve?

· Be able to write Java code to implement functionality for Graph objects, assuming an adjacency-lists implementation as used in lab.
· 11.1:  Understand what is meant by a lower bound efficiency class for a given problem, and what it means for such a lower bound to be tight.  

· 11.1:  Be able to find the "trivial" lower bound efficiency class for a given problem.

· 11.2:  Be able to justify the formula for the minimum possible height of a binary tree with a given number of leaves (p.387), and apply this formula to put an "information-theoretic" lower bound on the worst-case number of binary decisions needed to solve a given problem.
· 11.2:  Be able to draw and analyze a binary decision tree for binary search on a small array.  [Search may be unsuccessful.]
· 11.3:  What is a tractable problem?  intractable problem?  undecidable problem?
· 11.3:  Define/compare/contrast:  Class P ("polynomial"); class NP ("polynomially verifiable" or "nondeterministic polynomial"); class NPC ("NP-complete").

· 11.3:  Be familiar with some famous problems which might / might not be in class P (p.396).

· 11.3:  Does P = NP?  See problem #10, p.403.
