Homework 20: Additional Notes, ch.10: 9.1, 2
How to do Modulos
The result of an operation xoy modulo n is the remainder |eft after dividing xey by n.

eg.4” 2mod5is
Y4 2=8
(i) 8/5 =1 remainder 3
(i) Therefore the answer is 3.

eg.9+6mod1lis
i9+6=15
(i) 15/11 = 1 remainder 4
(iii) Therefore, the answer is 4

(29)

<{1,3,5,7,8},  mod 11>

“mod 11 1 3 5 7 8
1 1 3 5 7 9
3 3 9 4 10 2
5 5 4 3 2 7
7 7 10 2 5 1
8 9 2 7 1 9

Il Not closed: 2, 4, 10 are not in the set {1,3,5,7,8} !
- does have an identity element (1), and everything has an inverse.

(b)

“mod 11 1 3 4 5 9
1 1 3 4 5 9
3 3 9 1 4 5
4 4 1 5 9 3
5 5 4 9 3 1
9 9 5 3 1 4
Closed? Yes.

Associative? Yes.
|dentity element? 1
Inverses? Yes

(c) Problem: not associative:
(cod)yocb=co(deb)
aob=coc
b =all




Also, see corrolary 10.2: there can only be one inverse for each element, but ¢ has two.

d has no right inverse.

(e) Letxy =aandx =h.

E s {a} {b} {ab}
A A {a} {b} {ab}
{a {a} {a} {ab} {ab}
{ b} {b} {ab} { b} {ab}
{ab} {ab} {ab} {ab} {ab}
It's closed, associative, and the identity element is /.

However, dmost no elements have inverses, EXCEPT for £

(f) Letxy =aand x =h.

¢ A {a} {b} {ab}
yi yi yis yi yi
{a} A {a A {a}
{b} A A {b} {b}
{ab} Jas {a {a} {ab}

Closed and associative.

|dentity element = {a,b}
But no inverses EXCEPT for {ab}.




