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PLEASE GIVE SOLUTIONS AND REASONS, NOT ONLY ANSWERS!
ALL GQRAPHS ARE LOOP-FREE AND THEY HAVE NO MULTIPLE EDGES.

1. {9 pts) 13 balls are distributed among 4 children.
(a) Is there a child who receives at least 4 balls? Why?
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(b) How many distributions are there if all balls are different?
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(¢) How many distributions are there if there are 8 identical red balls and 5 identical
blue balls?
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2. (8 pts) Alice and Bob are taking turns to throw a die. Whoever throws a 6 first
wins the game. If Alice is the first to throw the die, what is the probability that
she wins the game? (Hint: You will get an infinite series as an answer, compute its
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3. (12 pts) A license plate consists of two letters followed by three digits. Letters are
chosen from the 26 letters of the English alphabeth and digits are chosen from the
set {1,2,3,4,5,6,7,8,9}.

(a} How many plates are there with no symbol repeated? (A symbol is a letter or a
digit.)

S S0 S
26 Z5 9 g 7

Duswar— * |P(26,2D P(9,3) j

(b) How many of the plates have the letter U and the digit 27
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4 (10 pts) The plan of & house is given below. Determine whether it is possible to
take a walk in the house and visit every room exactly once, and return to the room
where you started. ‘
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5. (5 pts) Prove that there is no graph with at least 2 vertices, in which every vertex
has a different degree.
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6. (16 pts) Let G be the graph defined as V = {(a,b) € Zx Z :1< a b < 5} and

two vertices are joined by an edge if and only if they are 1 unit apart.

(a) Draw G.
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(b) Show that G is bipartite. Write V; and V; explicitly.
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(¢) Find a Hamilton path on G from (1,5) to (5,1).
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(d) Show that G does not have a Hamilon cycle.
G is liportite with 29 vartices . Note:
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