Intro

» At the end of the last session, we said that these familiar equations for products and sums of
numbers

Xey=YVYeX
X+y=y+Xx
(xey)ez=xe(ye*2)
X+y)+z=x+(y+2)

can be generalized to sets:
AXB~BXA,
A+B~A+B,
(AXB)XC=~AX(BXxC),
(A+B)+C~A+(B+0),

For sets, we are using here the cartesian product as the analogue of multiplication, and the
disjoint union or sum of sets as the analogue of addition. And instead of equality “=", the

left- and right-hand sides of these equations for sets are connected by the symbol “~”, which
means “isomorphic”. (As the course progresses, we’ll come to use this adjective quite a bit!)
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Intro

» Puzzle: Following the analogy we began between equations for numbers and ‘equations’
for sets, what would you guess is the ‘set-world’ analogue of the following things?

- the number “0”
- the number “1”
- the operation of forming exponents, like “x¥”

» Puzzle: Are there ‘set-world’ analogues of the following formulas that we are familiar with
for numbers?

zx-y — (zy)x’
(x - y)F = x% )%,
x(y+z) =xJ. xz,

(x+y)* = Zz: () -y

k=0

» If youd like to think about these puzzles for yourself, now is a good time! Because in this
session we’ll disclose the answers :)
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Intro

» What other things will we cover in this session?

How not only sets can be multiplied and added, but functions too!
The distinction between any old isomorphism, and a canonical isomorphism

How many familiar properties of sets and functions can be reformulated in a way that
allows deeper insight and broad generalization

We'll spend time getting to know binary relations better. They’ll be important
protagonists throughout this course, in various guises. In this session, for example, we’ll
see how they can describe networks like the one depicted below.

=380 kV

Let’s jump in!
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