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The set of passwords of the length   has the cardinality . It follows that /
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The set of passwords of the length  with the condition is . It follows that the number of such passwords is
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The ratio of answers on (ii) and (iii) is . 
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Here is only ONE strictly-decreasing PIN, 543210
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Each place any digit,  
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Each place any digit except one,  
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There are 3 combinations of the two favorite flavors and  combinations of remain two. It follows that the number of combinations is 
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At least one:

 

Do not have:  
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 implies that the events are not independent.
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I have no explanations, only the formulas
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A – he tells the truth, B – six was rolled
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The player which uses a fair die. Because .
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Undirected
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Order is 6, number of vertices
Size is also 6, number of edges
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3,1,1,3,3,1
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The diameter is 3
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Only one: 1-4-5
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It has no Hamiltonian cycle because we have 3 vertices of degree 1
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The diameter of any complete graph is 1.
If we remove a single edge the diameter becomes 2.
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[image: ]The size is . It implies that 

	 
It follows that the smallest order is 15.
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(vi) [1mark] Give a brief explanation to your answer concerning the independence of events A
and B.
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(3 marks)

A person is known to tell the truth 90% of the time. That person rolls a die and reports to
another person, not present at the time, that a maximum score of six was rolled. Define a pair
of events A and B and use Bayes’ theorem to determine the probability that a six was actually
rolled. Show all of your working.
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(5 marks)

Two players are playing a dice-based game, where higher dice values are better in terms of
winning the game. One player always uses a fair die and the other always uses a loaded die.

Suppose that the loaded die has the following probability distribution:
P(1) = 0.2, P(2) = 0.2, P(3) = 0.2, P(4) = 0.2, P(5) = 0.1, P(6) = 0.1. Determine:

[2marks]  The expected value and variance of the loaded die (show your working).
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(i) [2marks]  The expected value and variance of a fair die (show your working).
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[1mark]  Which player would you expect to win and why?
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8 (9 marks)

This question refers to the graph in Figure 1.

Figure 1: Graph for question 8

(i) [1mark] Isitadirected or undirected graph?
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(i) [1mark] What is the order of the graph, and the size of the graph?
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(iii) [1mark] Write down the adjacency matrix of the graph.
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(iv) [1mark] Write down the degree of each of the vertices in the graph’s set of vertices:
V ={1,2,...,6}. Alist in the numerical order of the vertices will suffice.
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(v) [1mark] Write down the degree sequence of the graph.
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(vi) [1mark] Write down the distance matrix for the graph with the same row and column
ordering as the graph’s numerical vertex labels.
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(vii) [1mark] What is the diameter of the graph?
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(viii) [1mark] How many cycles does the graph have?
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(ix) [1mark] Does the graph have a Hamiltonian cycle?
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9 (5 marks)

(i) [1mark] Write down the degree sequence of a complete graph of order n.




image79.wmf
,1

1,1,

n

n

n

n

-

--

L

144424443


oleObject46.bin

image6.wmf
89108910

#62853,054,792,520,188

626

,6

2

72

Pnn

n

=

+

=

++

+=


image80.png
(i) [1mark] Whatisthe diameter of a complete graph for a graph of order n > 3, and what is
the diameter when a single edge is removed?
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(iii) [1mark] How many Hamilitonian paths does the complete graph K, have, where n is the
order of the graph.
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(iv) [2marks] Determine the smallest order of a complete graph that has a size of at least 100.
Show your working.
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[2marks]  How many passwords are there when the password must be between 8 and 10
characters in length, with the first character restricted to an uppercase letter and the second
character restricted to a decimal digit.
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(iv) [1mark] Comment on the relative magnitudes of the answers from the previous two parts
of this question.
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(5 marks)

You are required to create a six-digit personal identity number (PIN) code, where the six digits
are each selected from the decimal digit set {0, 1,2,3,4,5}. In each case below, state how
many PIN codes there are.

[1mark]  When the code must be in strictly-decreasing order?
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(ii) [1mark]  With no restrictions on the code?
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(iii) [1mark]  With no decimal digit repeated?
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(iv) [1mark]  With no decimal digit repeated and with the first and last digits being 0 and 5
respectively.
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(v) [1mark] Where no digit should appear in it’s naturally-ordered position, where the PIN
code for every digit being in it’s naturally-ordered positionis 0, 1,
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(5 marks)

You have an unlimited supply of chocolate sweets uniformly distributed over ten different
flavours.

[1mark]  You decide to eat six different flavours. How many different combinations are
available for you to eat?
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(i) [1mark] Your friend also decides to eat six chocolates, but she wants to have the option of
having more than one of any flavour. How many different combinations are available for her to
eat?
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[3marks]  Another friend also decides to eat six chocolates. He decides to select four of his
chocolates such that he has a mixture of his two favourite flavours, with at least one from each
of these flavours. The other two chocolates are two different flavours from the remaining
flavours. How many different combinations are available for him to eat.
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4 (5 marks)
Consider the subset of the natural numbers Ny, where Nygo = {1,2,...,100}.
(i) [1mark] Determine the cardinality of the following three subsets of Nyg.
e A, where A is comprised of all members of Ny that have 3 as a factor.
e B, where B is comprised of all members of Ny, that have 4 as a factor.

e C, where C'is comprised of all members of Ny that have 5 as a factor.
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(6 marks)

A password for a computer system is to be constructed from the uppercase letters
{A, B, ..., Z} and lowercase letters {a.,b, ..., 2z} of the Roman alphabet and the decimal
digits {0, 1,...,9}.

[1mark]  What is the cardinality, n = #C, of the set of all allowable password characters,
c?
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(i) [2marks] Determine the cardinality of all possible intersections of A, B and C.
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(iii) [2marks] Determine the number of members in the set Ny that have at least one of 3,4
or 5 as a factor. State the principle that you are using and show your working. How many
members of Nyjgp do not have any of these three factors.
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(i) [2marks] How many passwords, # P, are there in the allowable set of passwords, P, when
the password length, r, must be between 8 and 10 characters, with no other restrictions?
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(i)

(7 marks)

Afair coin is flipped ten times. Let A be the set of outcomes that contain at least two heads.
Let B be the set of outcomes that contain at least three tails.

For these events

[2marks]  Determine P(A) and P(B).
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(i) [1mark] Determine the probability of P(A N B).
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(iii) [1mark] Determine P(A|B).

(iv) [1mark] Determine P(B|A).
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(v) [1mark] Arethe events A and B independent? Explain your answer mathematically.
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