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Learning goats
- Examples of Cco) limits
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Uniqueness of ( co ) limits

Terminal and initial objects

suppose D= 0 , the cat with no objects, no morphisms .
A functor 0→ C is an empty diagram .

When thy waist ,
lim (0 → c) =:* ⇐ terminal object
colin ( 0→ c) = : 0 = initial object
The terminal objects accepts a unique morphism
from every object in C, and the initial object

maps uniquely to each object in e.
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Un have already seen ko) products as ko) limits

of diagrams of shape • •

.

We also saw

pullbacks as limits of shape
.
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Pushcarts
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A functor from •← •→ . is a diagram it
→×
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with co limit th pushout of X and Y
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alongs Fg , denoted kHz Y or Xftg 7 .
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We denote a pashout diagram as

z → X
F

t t
y → X1zy .



As a special case , in Set and Top,

An B← A
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Pushouti also permit the construction of spaces by
attaching cells .
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Inverse and direct limits

The limit of a diagram of shape . e- • e- •e - - -

is called an inverse limit .
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In Top, same set
,
endowed with subspace top

inside IT X: .

The @ limit of a diagram of shape. •→ .→ . → . - -

is called a directed co limit
.

EI In Abby , olim (21-42=21 → - - -J

t
.

-

- B Vh1



Limits are unique up
to
unique

in :

Suppose L and L
'
are limits of a diagram FiDTC .
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But now h
' he makes the diagram
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So does ida
,
so by uniqueness , heh -vida .

Similarly , hh
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= id
,
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Thu , h . h
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are inverse

isomorphisms , necessarily the only ones compatible
with
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Similarly , co limits are unique up to unique is o
.


