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Initial Terminal objects and Products
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Initial and Terminal Objects
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The meaning of commuting diagrams
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Product β rulesof d
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Exercise What is the product in Pos

Exercise Prove initial objects
Feminal objects and products

are UNIQUE up to
isomorphism
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NNO Natural Numbers Object
Introduction
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Exercise Prove using the universality property

of NNO that every number is
either even or odd



Induction on the Natural

Tumbersobject

Define a P PEN

the numbers MEN such that

they satisfy a certain
formula p
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If we can give two maps
1 P and PIP

d
base induction

then by uniqueness property
of N we have PEN
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We Prove the subset
relation seen as an injective
function together withthe

unique arrow from NY yields
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We introduce notation

For 1 Z

Then arrow N Z which
makes the N diagram commte
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diagrams commute Hence

Cb D Czero succD

and clearly Azero soced id N

Next weprove Gb D idp

if we can prove
b id idp

we're done because byinjectivity
of

x x x y x y

but Eb D idp
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Infectivity generalised
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Example
Let Define the 2 1 1

boolean object True in

False inr

We can define P in two ways

P N 2
P new even n v odd nP n even n v odd n

v 2 2 2

Define 1 P and P p
n ntl

We should prove b and i are

well defined that is that b

and i n are either even or odd

Then we have to prove that
makes the triangle and the rectangle
commute

Then by previous exercise we completed
the proof


