2004 Spring CS146            Program Assignment 4

Prof. Sin-Min Lee

Due date: April, 6,2004

Spans of Trees

Let T be a tree of n vertices.  Let the integers in [n] = {0,1, 2, …, n-1} number the vertices of  T so that each vertex of T is associated with a distinct integer in [n].  The weight of an edge of T is defined to be the absolute value of the difference between the vertex numbers at its end points.  If all edge weights are distinct and their maximum value is n –1, then the tree is said to be gracefully numbered. 

A labeling f : V(T) ( {0,1,,,,n-1}  induces an edge labeling  f* : E(T) ( N, defined by f*(xy) = |f(x) - f(y)|, for each edge xy ( E(G). A labeling f of a graph G is called graceful if f*(E(T)))={1,2,…,n-1}.

For each f  we denote sp(f)= sum of f*(E(T)). We denote sp(T)={sp(f): f label of V(T)}.
Write a program that calculates the span of labelings of trees and prints out sp(T) for each input T in increasing order.

The tree T is said to have IVP if for each k between minSp(T) and maxSp(T) we have a labeling f with Sp(f)=k.

Example 1. 
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This tree has IVP.

 Example 2.
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The span of K1,3 is {4 ,6}

This tree does not have  IVP.

Example  3.
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Example 4.
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This tree does not have  IVP.

Example 5. Some spans of Y(2,2).
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This tree does not have  IVP.

Test cases:
Case 1. Pn for n=4,5,6,7.

Case 2. K1,n for n=3,4,5,6.

Case 3. H

Case 4. Y(m,n) for (m,n)=(1,2), (1,3),(1,4), (2,2),(2,3), (2,4), (3,3) (3,4),(4,4)

Please input in the following way:

How many VERTICES are there in the graph: 6

How many EDGEs are there in the graph: 9

Please input the graph as following step:

edge1:  FROM vertex? (a number less 40)   1

        TO   vertex? (a number less 40)   2

edge2:  FROM vertex? (a number less 40)   1

        TO   vertex? (a number less 40)   5

edge3:  FROM vertex? (a number less 40)   1

        TO   vertex? (a number less 40)   4

edge4:  FROM vertex? (a number less 40)   2

        TO   vertex? (a number less 40)   5

edge5:  FROM vertex? (a number less 40)   5

        TO   vertex? (a number less 40)   6

edge6:  FROM vertex? (a number less 40)   6

        TO   vertex? (a number less 40)   4

edge7:  FROM vertex? (a number less 40)   3

        TO   vertex? (a number less 40)   6

edge8:  FROM vertex? (a number less 40)   2

        TO   vertex? (a number less 40)   3

edge9:  FROM vertex? (a number less 40)   3

        TO   vertex? (a number less 40)   4

You input the graph is next:

edge1:    VERTEX 1  connects  VERTEX 2

edge2:    VERTEX 1  connects  VERTEX 5

edge3:    VERTEX 1  connects  VERTEX 4

edge4:    VERTEX 2  connects  VERTEX 5

edge5:    VERTEX 5  connects  VERTEX 6

edge6:    VERTEX 6  connects  VERTEX 4

edge7:    VERTEX 3  connects  VERTEX 6

edge8:    VERTEX 2  connects  VERTEX 3

edge9:    VERTEX 3  connects  VERTEX 4

Is the graph you input correct?(y/n)y

Output-----The output should consists of the form

L1                  Vertex[1,2,3,4,…,9]= {2, 3,4,5,1,7,9,8,6}           Span=13

L2                  Vertex[1,2,3,4,…,9]= {1, 3,4,5,2,7,9,8,6}           Span=15

………………………………………………..

L 12875         Vertex[1,2,3,4,…,9]= {9, 3,4,5,2,7,1,8,6}           Span=21

SP(T)= {7,10,13, 15,  20,21,23}

This tree does not have  IVP.

Output should contain only the information usable by the user. Any debugging output should be turned off in the source code you submit.

Turn in Tuesday (4/6/2004) two separate envelopes containing the following:

- A report-describing what you discovered from the program

In your report you should mention what kind of permutation algorithms and sorting algorithm you are using. Also the sources of your references (for example: www. Xyz.com/lee/permutation/partition).

- Two diskettes with both source code and executable. (No CD’s)

- Complete source code in a hard copy printout.

- Complete 7 cases outputs in a hard copy printout.

Turning in homework directions:

From now on you are going to be required to make a ms-dos batch file that must be included with your program, the purpose of this is to have a shortcut that runs your program. On your disk drive make a file called program?.bat where the “?” is the homework assignment. 

 Inside that document you must include the following:

:: 

:: these are comments

:: Assignment #? 

:: Name=

:: Date=

:: Class=

:: Section=

::

@ECHO OFF

:: compiles the java file

javac *.java 

 

::  Make sure “Program1” points to the class name that starts your program

java -classpath "" Program1

 pause

 That is it. Failure to include a working .bat file will result in a –10% deduction in your program’s grade.

For more information on Dos Batch files refer to:

http://www.chebucto.ns.ca/~ak621/DOS/BatBasic.html
Grading

· To receive a better grade, you have to add features that increase functionality and/or presentation. Do not attempt any of the following unless you are sure your program works. You will not get more points if your program does not work. Here are some examples: 

·         A mechanism for changing the speed of the demo when run in continuous mode. 

·         An option to use different types of data. 

·         Fancier displays, including better graphics, pretty colors, or a more visually stimulating demo. Make sure that your graphics improve usability. If your GUI makes it harder to use your program or makes it harder to understand the output your grade will suffer.

 

 

