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Motivation

Metric spaces

​ Continuous functions and neighborhoods

Graphs

Topology on a set X

Let X be a set. A topology T  on X is a subset

T ⊆ 2M

such that

∅ ∈ T ,  M ∈ T

Uα ∈ T ⟹ ⋃
α∈A

Uα ∈ T

V , U ∈ T ⟹ U ∩ V ∈ T

Topological spaces (X, T )

A topological space (X, T ) is a set X and a topology T  on X.

Topology on a set X

Let X be a set. A topology T  on X is a subset

T ⊆ 2M

such that

∅ ∈ T ,  M ∈ T

Uα ∈ T ⟹ ⋃
α∈A

Uα ∈ T

V , U ∈ T ⟹ U ∩ V ∈ T

structures based on sets

​ Topological spaces

​ Group action on topological spaces

​ Covering space action

Discontinuous group actions on topological spaces

Proper actions by topological groups on topological spaces

Discrete subgroup acting on coset space

Basis and subbasis for a topology

Principal G-bundles over topological spaces

G ↷ P → X

Vector bundles over topological spaces

Closure of a subset of topological space

Locally compact and 2-countable Hausdorff topological spaces are paracompact

with countable refinement

complex simpl

​ Δ-complex structure on a topological space

complex sing

​ Singular chain complex of a topological space over Z

​ Singular chain complex over Z functor on topological spaces

​ Homotopy invariance of singular homology functor on

topological spaces

Exact sequences in singular chain complex from inclusions

cont f

​ C
0(X, C)

Covering dimension of topological spaces

EndTop(X, Y )

​ Pre-compact subsets of (EndTop(X, Y ), Tcpt)

Eilenberg–Steenrod functors

(Hn : Top× Top → Ab, ∂n)

Local fields

​ Convergent power series over a local field

Local fields of characteristic 0

Topological groups

​ Uniformly continuous functions on a topological group

Any onb of identity of a connected topological group generates it

Image of discrete subgroups of topological groups
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And it has 21 siblings.

Rigidity of discrete groups in topological groups

Subsets of topological groups

Locally compact Hausdorff topological group

​ Regular representation of a locally compact group

Almost invariant vectors of a unitary representation

Translation on a topological group

Continuous group action on a topological space

Intersection of open, dense subsets of a topological space

Local topological spaces

Covering space of a topological space

​ Correspondence between covering spaces and subgroups of the

fundamental group

map

​ Closed map between topological spaces

Continuous maps between topological spaces

When does a map between topological spaces send discrete sets to

discrete sets

Homotopy classes of maps

Iterative dynamics of a continuous function on a topological space

Local homeomorphisms between topological spaces

Open maps between topological spaces

Projection modulo compact factor

Proper maps between topological spaces

Quotient maps between topological spaces

When is a local homeomorphism between topological spaces a covering

map

When is a local homeomorphism between topological spaces a closed

map?

Borel measures on a topological space

Convergence for nets in a topological space

Loops and a open cover of a topological space

​ Factorization of loops in a topological space with path-connected cover

with path-connected intersections

Paths in a topological space

​ Concatenation of paths in a topological space

Fundamental group of a topological space

Path groupoid of a topological space

Product of topological spaces

Ringed topological spaces

​ k-functioned space

Sheaf on open sets of a topological space

​ Stalk of a pre-sheaf

Closed subsets of a topological space

Discrete subsets of topological spaces

Types of topological spaces

​ T0 topological space

T1 topological space

T2 topological space or Hausdorff space

Compact Hausdorff spaces

​ f R

​ reconstructing compact Hausdorff X from C(X, R)

First countable topological space

Second countable topological spaces

Compact, metrizable, totally disconnected perfect topological spaces

CW complexes

Separable topological spaces

Locally compact Hausdorff spaces

Topological vector spaces over R or C

​ Banach spaces

​ Dual of Banach spaces

Dual space of a topological vector space

Balls in dual of a topological vector space

Convex compact subsets of weak★ dual

Weak★ topology on dual of a topological vector space

Compact endomorphisms

map

​ Image of balls under linear map between topological vector spaces

Limit of a sequence of linear maps

Uniform boundedness of a famly of linear maps

Weak topology on a topological vector space

structures based on sets

​ algebras

Convex spaces

Dynamical system

Fields

Graphs

groups

Inside the set theoretic structures

Lattices
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