CSC 464 - 01






Assignment 3

Given:  February 16, 2001




Due:  February 26, 2001

Value:  50 points

Objective:

· to understand use of the dynamic programming strategy in the following problems:

· 
binomial coefficient

· 
shortest paths

Part 1

The work here involves hand tracing.  Please do the work neatly in pencil.  Use only one side of a page.

   1.
Use the dynamic programming approach of Algorithm 3.2 to find the binomial coefficient 
(6(  "by hand".  Show the contents of the array B.

      
(3(
[2]

   2.
Hand trace creation of all arrays  D(0)...D(5) using Floyd’s shortest paths algorithm for the graph on page 131, using only vertices 1 through 5.  (Assume vertices 6 and 7 don’t exist.)  Work carefully and double check your work because errors will propagate.  For D(1).and .D(2)  at least, show all steps in your calculation, as done in class.

[16]

Part 2

This part involves programming the binomial coefficient and Floyd's shortest paths algorithms.

The major data and function members of a graph class are provided in graph.h and graph.cpp.  The driver program is asgnmt3_s01.cpp.  Files are available in the class folder:  f:\DATA\TURK\Csc464  and on the course's web page at www.lasalle.edu/~turk/courses/CSC464Overview.htm


1. Write a function which uses the dynamic programming approach of Algorithm 3.2 to find the binomial coefficient using an n by k matrix.  Call the function in case 1.  Print the entries of the matrix up to and including the binomial coefficient requested.  Print only entries calculated by the algorithm; in other words, some entries in the n by k matrix are not defined and should not be printed.  You can put the function in the driver program.

[4]

2. Exercise 4 on page 130 asks that you modify the dynamic programming code so that it uses only a one-dimensional array indexed from 0 through k.   Write a new version of the function to do this, and call it after the n-by-k version in case 1.  Print the entries of the vector with a brief explanation.  You can put the function in the driver program.

[4]

3. The graph class and its derived class weightedGraph provide a means of initializing a graph mostly through a text file equivalent of the adjacency matrix.  You main task here is to write a function which implements Floyd's shortest paths algorithm.  Call this function in case 2.  Write the function as a member of class graph.

The graph class includes a data member adjacent (which stores the adjacency matrix) and a data member temp, of the same size and shape as adjacent, which can be used to store the current D(k) matrix.

You may have to write additional auxiliary functions.  Write as member or non-member, as appropriate.  Your Floyd's function should print each intermediate stage of the matrix D(k).
[24]

