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Final Exam MTH 418, Spring 2016

Ayman Badawi

QUESTION 1. (i) We know that if H is a tree with n vertices, then H must have n -1 edges. Use the fact that every
tree is a planar to prove that every tree of order n must have exactly n -1 edges (one line to two lines proof!)

(ii) Let H be a connected graph with 5 vertices and with nondecreasing associated sequence of degrees 4 ≥ 2 ≥ 2 ≥
2 ≥ 2.

a. What is the size of H?

b. Show that H is a planar.

c. Find χ(H)

d. Find χ′(H)

e. Find κ(H)

f. Find κ′(H).

g. It is clear that H is Eulerian, is it Hamiltonian?

h. Draw the cl(H) , i. e., the closure of H .

(iii) Find γ(C8) and γ(C8) ( domination number for C8 and domination number for the complement of C8)

(iv) Convince me that Pn is connected for every n ≥ 4.

(v) Let T be a tree of order 6. If T = K1,5, then show that T is not planar. If T 6= K1,5, then show that T is a planar.
Hence we conclude that P6 is a planar.

(vi) Convince me that P7 is not a planar (Hence we conclude that Pn is not a planar for every n ≥ 7).

(vii) Let H be a connected graph such that χ(H) = χ′(H) = 4+ 1. Find all possibilities of H.

(viii) Let F be aB3,3 such that four vertices, each is of degree 3, and exactly two vertices, each is of degree 2. By drawing
F , convince me the F is a kissing graph of circles.

(ix) Let H = K5 and M = K3. Consider the product graph L = H ×M . Find the degree of each vertex. Find χ′(L).
Convince me that L is not a kissing graph of circles.

(x) Consider that graph Q4, (cubic-graph with 24 vertices). Convince me that Q4 has an induced subgraph of order 5
that is a tree. Construct such induced subgraph.
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