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Abstract

METRIZABLE TOPOLOGICAL SPACE and its underlying definitions are
presented in this white paper (knowledge base).
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Definition

1. Metrizable Topological Space
(5,7)
3d : T is generated from the open balls in (.S, d)
(d induces T)

S = set
T := metric topology on S induced by d
d := metric

d:SxS—-R
|1,2]
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Prerequisites

2. Metric (distance function)
d:SxS—-R
S = set

(a) Vz,ye S, (d(z,y)=0) < (z=y)
(b) Vaz,ye S, d(z,y)=d(y,z)
(¢) Ya,yeS, d(x,z)<d(z,y)+d(y,z)

1,2]

3. Metric Space: (S,d)
S = set
d := metric

d:SxS5->R
|1,2]

4. Arbitrary Union
UXx
X := collection of sets
UX={y|3YeX, yeY}
U X is the union of the elements of X

[1,2]



5. Arbitrary Intersection
X
X := collection of sets
NX:={y|VWeX, yeY}
M X is the intersection of the elements of X

[1,2]

6. Topology on S
T
S = set
T := collection of open subsets of S
X, Y := collection of sets
U X := arbitrary union
MY := arbitrary intersection

(a) @,S €T
(b) (XcT)—>(UXeT)

[T is closed under arbitrary unions]
(¢) (YT, Y finite) > (NY €T)

[T is closed under finite intersections]

1,2]

7. Topological space

(S.7)
S = set
T := topology on S
1,2]



8. Open Ball (center a, radius r)
B.(a) ={xeS|d(a,x)<r}

S = set

d := metric

(S,d) := metric space
aelS; reR*

B,(a) = B.(a;d)

[1,2]

Open Invitation

Review, add content, and co-author this white paper |3,4].
Join the Open Mathematics Collaboration.
Send your contribution to mplobo@uft.edu.br.

Open Science
The latex file for this white paper together with other supplementary
files are available in [5].
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