Breaking The Rules

1. WHAT ARE THE RULES?

In order to break the rules, we must first know what they are.

(1) In your group, come up with some rules in math that you
learned in class. For example, what happens when you double
a number? What happens when you triple a number? Is
there a largest number? What happens when you multiply a
number by 37 Can you multiply two numbers to get 07 Can
you add two positive numbers and get 07 What other rules
can you come up with?

(2) Following these rules, what happens when you do 14+ 1+ 1+
.-+ + 1 a certain number of times? What happens when you
keep doing it?

(3) Following these rules, what happens when you do 2 x 2 x 2 X
.-+ X 2 a certain number of times? What happens when you
keep doing it?

(4) In the above, what if I replace 2 with 107 What about replac-
ing it with your favourite number?

(5) What do you know about remainders? Give an example of a
remainder.

(6) What is the remainder when we divide a negative number by
a positive number? For example, what is the remainder of

(—11) =57



2. LET’S MAKE CRAZY RULES

Let’s start off by making a new addition. Replace the sign “+”
with a new sign “@” with a new addition law. For example, can
you spot the addition law in the following pattern:

l®1=3 0p0="7
2@1=4 6p8="7
1®2=4 (-1)®3="
2@ 2=>5 (-5)®5="

What about the following pattern:

1@l=1 060 ="
1®2=1 668 ="
241 =2 () ®2="7"
1@4=1 86 =7
35=3 06 (—100) = ?

Spend some time coming up with your own addition law, and see

how weird it can get!
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3. A SPECIAL KIND OF RULE-BREAKING

Here is a special kind of broken addition. See if you can complete

the pattern:

1pl1=2 (—4)ee0=1
1®3=4 (=2)®(=3)=0
1®4=0 3¢3="
204=1 4®3="
203=0 4p4="
0D6=1 8®9="7
T®9=0 ()@ (=8) ="

For the above addition law:

(1) What happens when you do 11 @ 1@ --- @ 1 a certain
number of a times? What happens when you keep doing it?
(2) Complete the following table:

D0 1

2.3 4 5

=~ Q0 DN — O

D

Do we need to include numbers larger than 47
(3) What patterns do you notice in the table above?
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(4) Can you try to come up with a multiplication law that operates
in the same way as the second addition law? Call this new
multiplication law &®. Under this multiplication law, what is
3® 47 What is 2 ® 47

(5) Can you find a number x such that * ® 4 = 17 It might help
to complete the following table:

®0 1 2 3 4 5

=~ 0 DN — O
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(6) What happens when we look at 3,3® 3, 3®3® 3, and so on...

4. LAWS AND SYMMETRY

Let’s go back to the funny addition law, .

(1) Draw a 5-sided star on this page. What kind of symmetry
does it have?

(2) Can you rotate the page so that the star looks the same?

(3) How many times do you need to rotate the page to make it
face you again?

(4) How does thisrelate to 1@ 1 d 1D 1 1 =07



