Computing and Software Systems 343, Winter 2005
Mathematical Principles of Computing II

Assignment 5. Version 1.0.

Due Thursday, Feb. 16, 1:45 PM.

1. Write pseudocode for an algorithm that solves the variant of the Knapsack problem where there are an infinite number of copies of each item, so that you can take many copies of each item. Your algorithm should simply return the best value possible. For full credit, you algorithm should not take more than  O(nW) space for storing the array of subproblem solutions (where n is the number of items, and W is the input weight limit). Hint: One method is to use the recursive problem breakdown where you for each i and j, you compute the best set of exactly i items (including possibly repeated items) that will get you the best benefit subject to weight limit j. Another solution would be to have a very similar subproblem breakdown to the original knapsack problem, except, this time, instead of having a recursive relation with two possibilities (either item i is in the subset or not), you now have to check many possibilities (item i is not in the set, or 1 copy of it is in the set, or 2 copies, or 3 copies, or …). These two different ideas will yield two different algorithms. You only need to write pseudocode for one working algorithm. 

2. Page 288, exercise #7 in section 8.2. You must show the matrix after each pass through the outer loop (that is, show D1, D2, D3, D4, and D5; Di is the matrix of shortest path lengths when going through a subset of {1,2,…i} as intermediate veritices.  

3. Page 288, Exercise #9 in section 8.2. Be sure to explain why your example graph does not yield the correct result when Floyd’s algorithm runs. 

The in-class exercises have now been converted to homework problems:

4. Here is the representation of an undirected graph. 

A| D  F  G  H

B| E  H 

C| D  F  G  H 

D| A  C  F  H

E| B

F| A  C  D  G

G| A  C  F

H| A  B  C  D  

a. If the above information accurately represents how the graph is stored, then the graph is stored using what representation type? 

b. How many connected components in this graph? 

c. Perform a DFS_sweep search on this graph; assume the sweep part goes through in alphabetical order starting at vertex A. To illustrate your search do two things:  1) draw the associated DFS search tree, and  2) list the order in which the nodes are first visited (or marked). 

5. Here is a representation of a directed graph. 

 
                  
 TO


  A  B  C  D  E  F  G  H  


A 0  0  0  0  0  0  0  0  


B 1  0  0  0  0  0  0  0  

F
C 1  0  0  0  1  0  1  0  

R
D 1  1  1  0  1  0  0  0  

O
E 0  0  0  0  0  0  0  0  

M
F 1  1  0  0  1  0  1  1  


G 1  1  0  0  1  0  0  0  


H 1  1  1  0  1  0  1  0  

a. If the above information accurately represents how the graph is stored, then the graph is stored using what representation type? 

b. Perform a DFS_sweep search on this graph; assume the sweep part goes through in alphabetical order starting at vertex A. To illustrate your search do two things:  1) draw the associated DFS search forest, and  2) list the order in which the nodes are first visited (or marked). 

c. Classify each non-tree edge from the graph as forward, back, or cross.

d. Give the topological ordering produced by using DFS_Sweep search using the search performed in part b. 

6. Extra credit:  Give an algorithm that takes a positive integer n as input, and computes the number of possible orderings of n objects under the relations < and =. For example, if n = 3 the 13 possible orderings are as follows: a = b = c, a = b < c, a < b = c, a < b < c, a < c < b, a = c < b, b < a = c, b < a < c, b < c < a, b = c < a, c < a = b, c < a < b, and c < b < a. Your algorithm should run in time polynomial in n.







