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(12 points) Page 236 #2 Let G' be a graph whose vertex set is the set of 2-subsets

of [5] and where two vertices are adjacent if and only if their corresponding subsets

are disjoint
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ﬁ'F ind, with proof, a graph mentioned in this section that is isomorphic to G.
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(A picture counts as a proof if you give a little explanation to go with it.)
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Notice that n(Qy) = 2F.
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(10 points) Page 237 #9 For k > 1, the graph Q. is called the k-dimensional cube.

It’s vertex set is the set of k-digit binary numbers, and two vertices are adjacent if

an donly if hteir binary numbers differ in cxact.lﬁ) place.
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\ Find G(Qk)l.
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(10 points) Page 237 #10a Use graphs to give a combinatorial proof of

T ()= () +xo-0+ (5")
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(12 points) Page 248 #2. Improve Theorem 6.2.1 by proving that any tree has at

least A leaves, where A is the maximum degree in the graph. Also, for each n > 2,

give an example of a graph with exactly A leaves, where 2 < A < n.
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Thrm 6.2.]: I!— T s atree w/ ot least fwo \Icr’r\'ce;’, hen T hog atleast fwo leaves.
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5\ Page 248 #3 Prove Theorem 6.2.4. Here’s how to do this. Prove that

L. (21) 11111)11()8 (b) Theorem 6.2.4: If T is a graph on n vertices, then the

. . . ) following statements are equivalent.

2. (b) implies (c) A T i

y R « D. T is connected and has n — 1 edges.

3. ((" llllpll(,& <d) € T is acyclic and has n — 1 edges.

. (d) illlpliCS (E’l‘) d. T is connected, but the deletion of any edge disconnects
the graph.

Once you have done this, then any of these imply any of the others.
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Create the Priifer Sequence for the following tree.
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(12 points) Page 248 #8 Here’s another way to prove Cayley’s formula. Let L(n, k)

denote the number of labeled trees with vertex set [n] and where vertex n has degree

T Theorem 6-2-.5 (Cayley): For n > 2, there are n"~2 labeled L
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Derive Cayley’s formula by summing L(n, k) over appropriate values of k.
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~ (8 points) Page 259 #4 Determine, with proof, x(W,). Here, the graph W, is the -

“wheel” consisting of a cycle €', as well as one additional vertex that is adjacent to

every vertex on the cycle. (So W,, has n + 1 vertices.
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(10 points) Page 260 #9bc Determine the chromatic polynomial of each of the -

following graphs. 7
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