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Learning Objectives

By the end of the lesson, | would hope that you have an understanding and be able to apply to questions the following
concepts:

* To be able to construct and interpret dominance matrices.

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Recap

This is the last part of this section of the course before we move on to looking at how we can
apply all the learnings we have gained in this section of the course.

It’s really important to make sure you understand how to find the inverses of matrices (and why
you might need to do this) and how to use matrices to model communication networks etc.

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook

www.maffsguru.com



What is a Dominance Matrix? stv+

JASON SUDEIKIS

Sport. =X . . TED

| don’t get it.

I've learned most of my sporting knowledge from watching Ted Lasso.

But | know that lots of people like sports and so, matrices come in really handy to help us model
wins and losses when teams play each other.

Dominance is basically a way of ranking the performance of something within set parameters. For
example, in a round robin where teams play each other, it would be nice to know which team was
the most dominant (which doesn’t necessarily mean they won the most matches).

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com



Creating a diagram to model a round robin tournament

Let’s assume that we have five players — Anna, Birgit, Cas, Di and Emma — who have played in a
round-robin tournament3 of tennis to see who was the dominant (best) player.

The results were as follows:

* Anna defeated Cas and Di

* Birgit defeated Anna, Cas and Emma _{)}
* Cas defeated Di

* Di defeated Birgit

* Emma defeated Anna, Cas and Di.

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook www.maffsgu ru.com




Creating a diagram to model a round robin tournament

Let’s assume that we have five players — Anna, Birgit, Cas, Di and Emma — who have played in a
round-robin tournament3 of tennis to see who was the dominant (best) player.

The results were as follows:

* Anna defeated Cas and Di B

* Birgit defeated Anna, Cas and Emma

* Cas defeated Di .
* Di defeated Birgit C
* Emma defeated Anna, Cas and Di.

E

Note the directions of the arrows are pretty important
and give context. The arrow points away from the
winner.

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook www.maffsgu ru.com




Modelling the diagram using a matrix C

Let’s assume that we have five players — Anna, Birgit, Cas, Di and Emma — who have played in a
round-robin tournament3 of tennis to see who was the dominant (best) player.

The results were as follows:

* Anna defeated Cas and Di A
* Birgit defeated Anna, Cas and Emma

* Cas defeated Di

* Di defeated Birgit

* Emma defeated Anna, Cas and Di.

E

Note the directions of the arrows are pretty important
and give context. The arrow points away from the

A B C D E Dominance "
ey Al 0 O 1 1 0 :
Bl1 0 1 0 1 3
p= clo o 0o 1 of 1
pjo 1 0 0 0 1
i i E|l 1 0 I 1 0 3

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Two step dominances

This is probably one of the most important parts of this chapter and one | see assessed all the time. B
A two-step dominance basically looks at who beat who. C

Much like we did the last time, we can work this out using the CAS. Then we can analyse what each
of the numbers means.

A B C D E Dominance
AfO 0 1 1 0 2 A > D
Bl 1 0 1 0 1 3
D= €| 0 0 0 1 0 1

Dl O 1 0 0 0 1
Elr 0o 1 1 0 3 E
i i A B C D E Dominance
i | A[O 1 0 1 0 2
sl1 o 2 3 o 6
| | D)= c{o 1 0 0 O 1
i pl1 o 1 o 1 3
| Elo 1 1 2 0 4

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Total dominance

If we wanted to find out the most dominant team, we would then add the one step and two-step B
dominances. This would give us a ranking of best to worst team.
C
A B C D E Dominance A B C D E Dominance
Al O 0O 1 1 0 2 Al O 10 1 0 2
Bl 1 0 1 0 1 3 Bl 1 0 2 3 0 6
D= ¢c{0 0 0 1 0 1 D= c¢c{0 1 0 0 0 1 A —— D
D| O 1 0 0 0 1 D| 1 0 1 0 1 3
El1 0 1 1 0 3 ELO 1 1 2 0 - A
S L e L e A B C D E Total E
A[O 1 1 2 0] 4 QJ,
| | Bl2 0 3 3 1| 9 8
i T=D+D*= c|0 1 0 1 0| 2
i pl1 1 1 0 1| 4 \}7
| ' El 1 1 2 3 0l 7
i | C

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Example: Dominance Matrices

Four people, A, B, C and D, have been asked to
form a committee to decide on the location of a
new toxic waste dump.

From previous experience, it is known that:

m A influences the decisions of B and D
m B influences the decisions of C
m C influences the decisions of no one

m D influences the decisions of C and B.
a Use the graph to construct a dominance matrix that takes into account both one-step
and two-step dominances.

b From this matrix, determine who is the most influential person on the committee.

\4 = 2

T P+ D D

—
_—

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




VCAA Questions

2018 Further Maths

Question 3 Paper 1
Five people, India (Z), Jackson (J), Krishna (K), Leanne (L) and Mustafa (M), competed in a table tennis Question 3
tournament. Correct: 78%

Each competitor played every other competitor once only.

Each match resulted in a winner and a loser.

The matrix below shows the tournament results.

A ‘1’ in the matrix shows that the competitor named in that row defeated the competitor named in that
column.

For example, the ‘1’ in the fourth row shows that Leanne defeated Jackson.

A ‘0’ in the matrix shows that the competitor named in that row lost to the competitor named in that column.

There is an error in the matrix. The winner of one of the matches has been incorrectly recorded as a ‘0’.

i i E‘%is matf:h was between loser

i | A Ind%a and Ml'lstafa. I JKLM
| . B. India and Krishna. ) )
i i C. Kirishna and Leanne. 7101 0 10
i i D. Leanne and Mustafa. JI0O 01 0 1
i i E. Jackson and Mustafa. winner K|1 0 0 1 1
i | L0100 0
i i M0 0 0 1 O]




VCAA Questions

. . . . . . 2020 Further Maths
Five competitors, Andy (4), Brie (B), Cleo (C), Della (D) and Eddie (E), participate in a darts tournament. ! Paper 1

g
Each competitor plays each of the other competitors once only, and each match results in a winner and a O . 7 Question 9
loser. 9, ¢ Correct: 63%
R
S

The matrix below shows the results of this darts tournament.

There are still two matches that need to be played.

A ‘1’ in the matrix shows that the competitor named in that row defeated the competitor named in that

column. 9] 3 Q |
For example, the ‘1’ in row 2, column 3 shows that Brie defeated Cleo. J o ¢ I
A ‘...” in the matrix shows that the competitor named in that row has not yet played the competitor named in ) ¢ %o)
that column.

7 ( 0

Which player, by winning their remaining match, will ensure that they are ranked first by th¢ sum of their
TS T T msosoooooooo—-ooos one-step and two-step dominances?

i i A. Andy loser

. B. Brie A B C D E

i  C. Cleo 470 . 0o 1 0] 2
i b o s lRo1 o] P
i I winner C |1 0 0 ... 1
D012 0 0

i E |1 00 1 0f




VCAA Questions

Five staff members in Elena’s office played a round-robin video game tournament, where each employee played each
of the other employees once. In each game there was a winner and a loser.

A table of their one-step and two-step dominances was prepared to summarise the results.

Consider the results matrix shown below.

A ‘1’ in this matrix shows that the player named in that row defeated the player named in that column.

A ‘0’ in this matrix shows that the player named in that row lost to the player named in that column.

Use all of the information provided to complete the results matrix.

Staff member One-step dominance Two-step dominance
__________________________ Ike (1) 3 5
Joelene (J) 3 4
Katie (K) 1 1
Leslie (L) 1 2
2 4

Mikki (M)

winner

J

K

d

— o =

2021 Further Maths
Paper 2

Question 4

Correct: 10%
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Why ehoose MaffsGuru?

| hate talking about myself.
So, here are some of the amazing comments | receive about the videos and content | produce followed by reasons to use the resource:

66 | wish | watched your videos before naplan
— Overjoyed Cherry (youtube)

Every lesson has | currently present for
VCE lessons, where possible, This resource isn't just meant down!oadab\le notes. Cambridge University Press
Whatever | write on the and Nelson - as well as

include the use of past VCAA for students. | hope it will be
e diiest o = = bothnew screen, you can download for produce my own content for

www.maffsguru.com



