Basic Graph Theory Assignment 
1. Prove that, if a connected graph is decomposed into two subgraphs g1 and g2, there must be at least one vertex common between g1 and g2. What does decomposition mean
2. If the intersection of two paths is a disconnected graph, then the union of the two paths is a circuit.
3. Prove that, a graph G with n vertices always has a Hamiltonian path if the sum of the degrees of every pair of vertices vi, vj in G satisfies the condition
d(vi)+d(vj)>=n-1.
4. Show that, a graph with n vertices and with vertex connectivity k must have at least kn/2 edges. Further show that the degree of every vertex in a nonseperable graph is at least two. 
5. Prove that in a connected graph G, the component of a cut set in G does not contain a spanning tree and the complement of a spanning tree (i.e. chord set) does not contain a cut set. 
6. If  every region of a simple planar graph (with n vertices and e edges) embedded in a plane is bounded by k edges, show that 
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7. A simple planar graph to which no edge can be added without destroying its planarity (while keeping the graph simple, of course) is called a maximal planar graph. Prove that every region in a maximal planar graph is a triangle. 
8. Prove or disprove: 
a. If every vertex of a simple graph G has degree 2, then G is a cycle.  

b. The complement of a simple disconnected graph must be connected

9. Let v be a cut vertex of a simple graph G. Prove that G’ –v is connected. 
10. Let e be an edge appearing an odd number of times in a closed walk W. Prove that W contains the edges of a cycle through e.
11. Prove that a planar graph of n vertices (n>=4) has at least four vertices with degree five or less. This will also prove that there are no 6-connected planar graphs. 
12. What is Petersen’s graph? Using Kutatowski’s theorem, show that the Peterson’s graphs are nonplanar. 
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