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Metric spaces

« types of subsets
« balls
+ open
« properties of a subset
« radius
» open, closed
» connected
e compact
« dense

nowhere dense

something of a subset 2M — 2M
« int, ext, boundary

« adherent and accumulation points

« closure of a subset

properties of metric space
» complete
» separable
* metric
. curves
» measuring length of curves
» geodesics
» geodesic completeness

+ length metric

int boundary exterior
- C §¢
boundary
=> limit or
isolated
closure = lim closure -
pt + isolated interior =
points boundary
limit point empty
isolated point isolated C | empty?
boundary
non empty
accumulation
points
int boundary and boundary and
- in out
lim point and in empty
isolated pt empty empty
lim point and empty empty
outside
non-accu empty empty empty
limpt() = interior U din U dout
N——_——
d\isolated
closure() = interior U 9 = () U d = exterior()*°
9() = 0in U dout U isolated
1. interior => a limit point and in the set
interior()
2. isolated pt => boundary
isolated()
3. limit point in the set = boundary in the set
din()
4. limit point not in the set = boundary not in the set
dout()
5. exterior = not accumulation point
exterior()

() = interior U isolated U din
—_———— o —
co
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interior o interior() = interior()

interior(A U B) =7

closure(E¢) = exteior(E°)¢ = interior(E)°
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« closed

1.

2
3.
4
5

interior = limit point in the set

. isolated boundary

limit point boundary in the set

. limit point boundary not in the set empty

. exterior = non-accumulation point

« empty exterior

1
2
3.
4
5

. interior = limit point in the set

. isolated boundary

limit point boundary in the set

. limit point boundary not in the set

exterior = non-accumulation point empty

e empty interior

1.

2
3.
4
5

interior = limit point in the set empty

. isolated boundary

limit point boundary in the set

. limit point boundary not in the set

. exterior = non-accumulation point

+ no isolated boundary

1
2
3.
4
5

. interior = limit point in the set

. isolated boundary empty

limit point boundary in the set

. limit point boundary not in the set

. exterior = non-accumulation point

« open union isolated boundaries

1. interior = limit point in the set
2. isolated boundary
3. limit point boundary in the set empty
4. limit point boundary not in the set
5. exterior = non-accumulation point
« open
1. interior = limit point in the set
2. isolated boundary empty
3. limit point boundary in the set empty
4. limit point boundary not in the set
5. exterior = non-accumulation point
« all points are lim points
1. interior = limit point in the set
2. isolated boundary empty
3. limit point boundary in the set
4. limit point boundary not in the set empty
5. exterior = non-accumulation point
« all points are limit point boundaries possible?
1. interior = limit point in the set empty
2. isolated boundary empty
3. limit point boundary in the set
4. limit point boundary not in the set
5. exterior = non-accumulation point
« 1. interior = limit point in the set empty
2. isolated boundary
3. limit point boundary in the set empty
4. limit point boundary not in the set
5. exterior = non-accumulation point
o 1. interior = limit point in the set empty
2. isolated boundary
3. limit point boundary in the set
4. limit point boundary not in the set empty
5. exterior = non-accumulation point
« 1,5 no interior, no exterior Q C R
1. interior = limit point in the setempty
2. isolated boundary
3. limit point boundary in the set
4. limit point boundary not in the set
5. exterior = non-accumulation pointempty
« 2,4 no isolated boundary, empty exterior = dense
1. interior = limit point in the set
2. isolated boundaryempty
3. limit point boundary in the set
4. limit point boundary not in the setempty
5. exterior = non-accumulation point

» 3,4 only isolated boundaries N C R

1.

interior = limit point in the set



2. isolated boundary
3. limit point boundary in the set empty
4. limit point boundary not in the set empty
5. exterior = non-accumulation point
35
1. interior = limit point in the set
2. isolated boundary
3. limit point boundary in the setempty
4. limit point boundary not in the set
5. exterior = non-accumulation point empty
« 45 closed and empty exterior => WHOLE SPACE
1. interior = limit point in the set
2. isolated boundary
3. limit point boundary in the set
4. limit point boundary not in the setempty
5. exterior = non-accumulation pointempty
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» perfect
1. interior = limit point in the set
. isolated boundary empty
. limit point boundary in the set empty
. limit point boundary not in the set empty

. exterior = non-accumulation point

2
3
4
5
« 1. interior = limit point in the set
2. isolated boundary
3. limit point boundary in the set
4. limit point boundary not in the set
5

. exterior = non-accumulation point

. interior = limit point in the set
. isolated boundary
. limit point boundary in the set

. limit point boundary not in the set
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. exterior = non-accumulation point
. interior = limit point in the set

. isolated boundary

. limit point boundary in the set

. limit point boundary not in the set
. exterior = non-accumulation point
. interior = limit point in the set

. isolated boundary

. limit point boundary in the set

. limit point boundary not in the set
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. exterior = non-accumulation point
. interior = limit point in the set

. isolated boundary

. limit point boundary in the set

. limit point boundary not in the set
. exterior = non-accumulation point
. interior = limit point in the set

. isolated boundary

. limit point boundary in the set

. limit point boundary not in the set
. exterior = non-accumulation point
. interior = limit point in the set

. isolated boundary

. limit point boundary in the set

. limit point boundary not in the set
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. exterior = non-accumulation point

Current note has 9 direct children and 19 total descendants.

o structures based on sets

o Metric spaces

o Metric spaces

« adherent, accumulation points, closure of a subset in a metric space

» Balls in a metric space

o Totally bounded subsets of a metric space

o Compact subsets of a metric space

» Covering_compactness in a metric space

« Sequential compactness of a subset of a metric space

» Covering_of a subset of a metric space

o Open cover of a compact metric space

o Function between metric spaces

o Continuous functions between metric spaces

« Uniformly continuous functions on a metric space

« Contraction map in a metric space

» Topological entropy of maps between metric spaces

Limit of a function between metric spaces

Sensitive dependence on initial conditions of dynamics of a map

between metric space



https://rupadarshiray.github.io/notes/ZJl02R4pUWRHgcc9kmJWKP.pdf
https://rupadarshiray.github.io/notes/84DFUtecDKcuLKp0Dl5Ah.pdf
https://rupadarshiray.github.io/notes/Ee9fOEDPeIb7ydQnwa09De.pdf
https://rupadarshiray.github.io/notes/MFN7otP3yzDZ4OEcCq2s7E.pdf
https://rupadarshiray.github.io/notes/Dd8Rt2iemOVYM5YvIbtBdD.pdf
https://rupadarshiray.github.io/notes/j1diXh91zJ7BEioAMT8vXW.pdf
https://rupadarshiray.github.io/notes/1apoq6jXQjYP5F4nKNT7SH.pdf
https://rupadarshiray.github.io/notes/uwv5ukPRum01wb3qR7MoRl.pdf
https://rupadarshiray.github.io/notes/sNzkQDIspZooCKVFvoqSzC.pdf
https://rupadarshiray.github.io/notes/eKjB6GSHQpY07s2OvBqDnV.pdf
https://rupadarshiray.github.io/notes/05s8ZPZ4iwGmKpGzudUOJk.pdf
https://rupadarshiray.github.io/notes/HiRpjhC8lDZOEXSvtS6yYt.pdf
https://rupadarshiray.github.io/notes/WPFcV9bJyEwWhNOaJGZvup.pdf
https://rupadarshiray.github.io/notes/wdY9SOOaf11lIYQxoqRP6t.pdf
https://rupadarshiray.github.io/notes/qcQskg4ixmDQNrqwdaqb4p.pdf
https://rupadarshiray.github.io/notes/5SI6x3Kr8DuiTCI7NoZFP0.pdf
https://rupadarshiray.github.io/notes/wr2DLH6vnF4DJMyIFTv6w0.pdf
https://rupadarshiray.github.io/notes/14AShkr07FkN7kbZiCuGdR.pdf
https://rupadarshiray.github.io/notes/14AShkr07FkN7kbZiCuGdR.pdf

o t

o Functions from a metric space to R

+ Sequence of functions from a metric space to R

o interior,_exterior,_boundary points in a metric space

e open and closed sets in a _metric space

And it has 11 siblings.

« structures based on sets

o Metric spaces
o Set of all metrics on a set
- CAT(0)
» Space of all compact metric spaces up to isometry
s VX

« Gromov hyperbolic spaces

o Metric space isometries

o Constructing_more metrics

o Metric spaces

o Metric simplicial complexes

o Metric subspaces

 Uniformly discrete spaces of bounded geometry
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