47.1  Starting with graph G:
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a.  G-1
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b.  G-3
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c.  G-6
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d.  G-{1,2}
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e.  G-{3,5}
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f.  G-{5,6}
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g.  G[{1,2,3,4}]
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h.  G[{2,4,6}]
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i.  G[{1,2,4,5}]
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47.2  Reflexive – Yes.  This follows directly from the definition since the set of vertices of G is a subset of itself and the set of edges of G is a subset of itself.
Irreflexive – No, since every graph is a subgraph of itself, then there is at least one…

Symmetric – No.  Let graph G consist of the vertices 1 and 2 but no edges.  Let graph H consist of the vertices 1 and 2 with the edge {1,2}.  Clearly G is a subgraph of H, but H is not a subgraph of G.

Antisymmetric – Yes.  See soln in book.

Transitive – Yes.  Since the definition of subgraph is just based upon the vertices and edges being subsets, and since subsets satisfy the transitive property, we get this one easily.
47.3  a.  Each spanning subgraph must have the same set of vertices, but we have a choice to either


 include or not include each edge.  Since it is a complete graph, there are nC2 edges, so when we 


make the choice to either include  or not include each of these edges, we get 


2*2*2*…*2=2^( nC2) possible choices for subgraphs.

b.  For each induced subgraph, we have the choice to either include or not include each vertex.


Since there are n vertices, this gives us 2*2*2*…*2=2^n possible choices of subgraphs.
47.4  For G, the largest independent set has 3 vertices, so the independence number, alpha, is 3.
The largest clique only contains 2 vertices, so the clique size, omega, is 2.

For H, the largest independent set has 3 vertices, so the independence number is 3.  The largest clique has 4 vertices, so the clique size is 4. 
47.5  Keep trying, and if you can’t find one, we will do it in class.

47.6  Suppose that G is a subgraph of H.  Prove or disprove:
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is not true.  Let graph G consist of the vertices 1 and 2 but no edges.  Let graph H 



consist of the vertices 1 and 2 with the edge {1,2}.  Then the set {1,2} forms an independent set


of G, so 
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b.  
[image: image4.wmf])

(

)

(

H

G

a

a

³

is not true.  Let G be the graph that has only one vertex, say a.  Let H be the 



graph that has vertices a and b, but no edges.  Then 
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c.  
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is true.  Let p be the clique size of G and let A be a clique of G whose size is p.  


Since A forms a clique of G, 
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.  Since G is a subgraph of H, 
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and 
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, so in particular, 
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.  Hence, A forms a clique of 


graph H also, so the clique size of H must be at least p, and thus 
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d.  
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is not true.  Let graph G consist of the vertices 1 and 2 but no edges.  Let graph H 



consist of the vertices 1 and 2 with the edge {1,2}.  Then the set {1,2} forms a clique of size 2 in 



H, but the largest clique in G is of size 1.  So 
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