CS146            Program Assignment 4

Prof. Sin-Min Lee

Due date: March. 21,2003

Spans of Trees

Let T be a tree on 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 calculate the span of labelings of trees and print out sp(T) for each input T.

Example 1. 
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 Example 2.
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The span of K1,3 is {4 ,6}

Example  3.
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Example 4.
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Example 5. Some spans of Y(2,2).
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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}

Extra Credit. Find some interesting properties of sp(T).

