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QUESTION 1. (6 points ) Let G(V, E) be a finite graph such that degree(v) > 2 for every v € V. Prove that G
must have a cycle.
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QUESTION 2. (6 points ) Let G(V, E) be a finite graph such that the degree of at least 9 vertices is an odd integer.
Prove that G can not be decomposed into 4 paths.
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QUESTION 3. (i) (3 points )Can we decompose K5 into two isomorphic subgraphs? explain briefly.
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(ii) (6 points ) As explained in the class, construct the subgraphs H, K such that Ko = H ® K, where H is

graph-isomorphic to K. Note there are other decomposition of Ky, but this decomposition satisfies H = K

and K = H. So, add this piece of information to your dictionary. You can check that after the exam, do not
show it now.
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QUESTION 4. Let G(V, E) be the Petersen graph as constructed in the class. h2,2,4,5 S

(i) (3 points ) Find N(23), as explained in the class, note that the vertex 23 is the set {2,3} = {3,2} and it is s
the same vertex 32. g
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(ii) (3 points ) Find the girth of the Petersen graph (do not construct the cycle)
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(iii) (6 points ) I claim that Cg is a subgraph of the Petersen graph, i.e., the Petersen graph has a cycle of length
8. If you believe me, construct such cycle. If not, explain briefly.
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QUESTION 5. (6 points ) Let G be a 21-regular finite graph (i.e., degree(each vertex) = 21) with girth not equal
to 3. Prove that G must have at least 42 vertices. Construct such graph with 42 vertices. -
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QUESTION 6. (1) (6 points ) decompose K into copies of P;. I (v p s
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(2) (6 points ) We know that K¢ > can be decomposed into copies of Cy, Cs, or Cj. Explicitly, write down all
ossible decomposition.
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