
Math 128A, Mon Aug 31

I Use a laptop or desktop with a large screen so you can read
these words clearly.

I In general, please turn off your camera and mute yourself.

I Exception: When we do groupwork, please turn both your
camera and mic on. (Groupwork will not be recorded.)

I Please always have the chat window open to ask questions.

I Reading for today and Wed: Ch. 3.

I Outline for PS02 now due Wed Sep 02.

I Next problem session Fri Sep 04, 10:00–noon on Zoom.



How to use Limnu

Limnu is the online whiteboard software we’ll use to collaborate
during problem sessions, office hours, and class.

I Each day we’ll start with a new board, sometimes preloaded
with materials. The board will have an address of the form:

http://go.limnu.com/random-words

The board will usually be shared as a clickable link, either in
chat or in an email before problem sessions.

I Click on the link or type the address into a browser on a
machine where you have a touchscreen (e.g., smartphone or
tablet). If this is your first time using limnu, you may have to
set up an account first.

I Draw and write! And by default, stay in “Move” mode:



Uniqueness of the identity

Theorem
G a group. If e, e ′ are both identity elements for G , then e = e ′.

Proof. Consider ee ′.



Cancellation (Sudoku) property

Theorem
G a group. If ab = ac, then b = c .

(I.e., same entry can’t appear twice in the row of Cayley table
corresponding to a.)
Proof. Suppose ab = ac .



Uniqueness of inverses

Theorem
G a group, a ∈ G . If b and b′ are both inverses of a, then b = b′.

Proof. Suppose ab = e and ab′ = e.

Corollary (Socks-Shoes)

G a group, a, b ∈ G . (ab)−1 = b−1a−1.

Proof. Consider (ab)(b−1a−1).



Order of a group vs. order of an element

Suppose G is a group.
Defn: The order of G is:

Defn: Suppose a ∈ G . The order of a is:



Examples of the order of an element

U(10) =





Subgroups

G a group.

Definition
If H ⊆ G is itself a group under operation of G , we say H is a
subgroup of G . Write H ≤ G (as opposed to just H ⊆ G ).

Theorem (Enhanced Two-Step Subgroup Test)

Suppose H ⊆ G . TFAE:

I H is a subgroup of G .
I The following all hold:

0. H is nonempty:

1. H is closed under operation:

2. H is closed under inverses:





Example of a subgroup

Theorem
G a group, a ∈ G . Then

H = 〈a〉 = {an | n ∈ Z}

is a subgroup of G .






