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ABSTRACT

In this paper, we have discussed some generalized results in double sequence theorems on metrizable spaces and also
some new concepts of generalized metric spaces.
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INTRODUCTION

The discussion of some equivalence metrication theorems, modified single sequence theorem and modified double
sequence theorems has been studied by Nigata [1]. Here we also defined metric topologies, Before that, however, we
want to give a name to those topological spaces whose topologies are metric topologies. For the sake of compactness
we have studied and the proof given by Mattin [3]. Some of authors studied various types of theorems in metric spaces.
In this paper, we have establish and generalized results which is observed in results in [2]. Further we have added some
illustrative examples and results.

Definition of T, spaces: A T, - space is a topological space in which given any pair of disjoint points, each has a
neighbourhood which does not contain the other.

It is obvious that any subspace of T, -space is also a T, -space.

MAIN RESULTS

In the present section, clearly, it validates the equivalences of metrization conditions of Bing’s Theorem, Nagata
Theorem, and Double sequence Theorems. Symmetrically which follows only from Urysohn’s Theorem. Hence
therefore we studied the following theorems based on T;-spaces.

Theorem 1: If a topological space 7 then
(i). 1sa T, -space
(ii). is a regular space
(iii) . has a o — discrete base then 7 is a metrizablespace

Theorem 2: If a topological space 7 then
(iv).isa T, -space
(v). is a regular space
(vi).has a o — locally finite base then 7 is a metrizablespace.
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Theorem 3: If a topological space 7 then
(vii). isa T, -space
(viii). there exists a sequence U,,U,,U,....of open covering such that

(ix).u, > U, > U, > U, >.....can be repaced as u, > U, >u, >Uj....

(). {S( p,u,):n=123..... } is a neighbourhood basis at each point of “p” of R then R is a metrizable.

Proof:
Theorem (1) = Theorem (2) is obvious thus implies.

Theorem (3) = Theorem (2) have been proved by Nagata[1]
It is enough to show that conditions of theorem 3 imply the conditions of theorem 1. which we do now.

We assume theorem 3.
(vii)= (i)

We now prove (Viii)

Let N(p) be neighbourhood of a point p , There exists from (x) and n € N such that
S(p,u,) = N(p)

Now consider S(p,U,,,) then S(p,u, ) is closed neighbourhood of p.
Let beS(p,u,,).

EveryG, , suchthat be G

n+l-"
1%t

contains “p”. Call it as Gp.1(p).
Gn+1( p) o Gn+1(b) < un+l < un

There exists a set U, which contains “p” for every b.

Now S(p,u,)examples contain p and b.
beS(p,u,)

S(p.U,.1) €S(p.u,) = N(p).
Which established (viii).

We prove (ix) in a series of steps.
STEP-1: The following results are obvious

{aes,(p)j={pes, (@3}

If g€ S(p,u,,,), then from (viii)(ix)(x)
S(p'un+l)us(q’un+1)c S(p’un)

STEP-2: Let u be an open cover in R such that U € u.
Let U,={xeU:x=S(p,u,),pe(R-U)}

We assert thatif qeU
and XxeU .,

Further
X¢& Sn+1 (q)
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G, ., €U,,, call them as Gg.(b) which meets S(p,U, ), i.e meets to G,y which
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For otherwise if X € S, ,;(q) =S(q,u,,;).

Then for some value of “p” in (R-U), q € S(p,u,,,) and S(p,u,,,) NU ., =@. Which contradiction, Hence the
proof of equation 12.

Now let us consider u is an open cover. Well defined order of u by a relation A.

Let us consider U,V e U, then

Vi u (13)
Or

Uuaiv (14)
Set

vV, =V, -, (15)

Forall U eusuchthat V A U.

Therefore

U =U -W. (16)
Forall V AU
Then

V. cR-wWJ, ,AR-U,, (17)
Since U,,cU,,
Thus

V. nU, =¢ (18)
For all the values of n=1,2,3......
Let peV, (19)
Then peV, -, U AV.

p & U n+l (20)
Therefore

Spa(P)NU, =g (21)
If peU, (22)
Similarly we get

Sn+l( p) mvn* = (0 (23)

Foreach p eU : , consider the set points for x,

CONCLUSION

In the present paper, we gave generalized concepts of Nagata and Bing, further the sequence theorems and some double
sequence theorems will play an important rule on T,-spaces.

ACKNOWLEDGEMENTS

I extend my sincere thanks to the editors and referees for their valuable suggestions, which leads to improve the
presentation of my research article.

© 2019, IIMA. All Rights Reserved 23



Pralahad Mahgaonkar*/
Some Results On Double Sequence Theorems in Metrizable Spaces / IIMA- 10(12), Dec.-2019.

REFERENCES
1. Nagata.J A (1969), contribution to theory of metrization, Jol.Inst. Polytech, Osaaka City Univeristy 8,185-192.
2. Bing (2001), Extending to metric space, Duke Maths.Jol.14.
3. Martin. (1950), Dynamical behaviour and properties in Merticspacs.
4. Jleli, M, Samet, B (2015), A generalized metric space and related fixed point theorems. Fixed Point Theory

o

10.

11.

12.
13.
14.
15.
16.

17.
18.

19.
20.

Appl. 33.

Kannan,R(1968), Some results on fixed points. Bull. Calcutta Math.Soc. 60,71-76.

Senapati, T, Dey, L K,(2016), Dekic Extensions of Ciric and Wardowski type fixed point theorems in
D-generalized metric spaces. 33-38.

Cristescu,R (1983), Order Structures in Normed Vector Spaces, Editura Stiintifica si Enciclopedica, Bucuresti
(in Romanian).

Altun .1, Sola.J and H. Simsek,(2010), Generalized contractions on partial metric spaces, Topology Appl.,
Vol. 157 , pp. 2778 — 2785.

Collago.P and Silva, A (2001),Complete comparison of 25 contraction conditions, Nonlinear Anal., VVol. 30,
No. 1, pp. 471 - 476.

Haghi.H.R Rezapour.S and Shahzad.N. (2013), Be careful on partial metrics, Topology Appl., Vol. 160,
No. 3, pp. 450 — 454,

Romaguera.S A (2010), Kirk type characterization of completeness for partial metric spaces, Fixed Point
Theory Appl., Vol.10 pp. 1 - 6.

Engelking.R , General Topology (1989), Heldermann Verlag, Berlin.

Frink.A.H, (1937), Distance functions and the metrization problems, Bull. Amer.Math. Soc. 43, 133-142.
Heinonen.J (2001), Lectures on Analysis on Metric Spaces, University text, Springer-Verlag, New York,
Searcoid.M.O, Metric Spaces, Springer Undergraduate Mathematics Series, ISBN 978-1-84628-369-7.
Sutherland.W.A , Introduction to Metric and Topological Spaces, 2nd Edition, Oxford University Press, ISBN
978-0-19-956308-1.

Bonk.M andFoertsch.Th (2006), Asymptotic upper curvature bounds in coarse geometry, Math. Zeitschrift
253 no. 4, 753-785.

Munkres, J. R. Topology (2000) , A First Course, 2nd ed. Upper Saddle River, NJ: Prentice-Hall,

Rudin, W. (1976), Principles of Mathematical Analysis, 3rd ed. New York: McGraw-Hill,

Munkres, James (1999), Topology, Prentice Hall; 2nd edition, ISBN 0-13-181629-2.

Source of support: Nil, Conflict of interest: None Declared.

[Copy right © 2019. This is an Open Access article distributed under the terms of the International Journal
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.]

© 2019, IIMA. All Rights Reserved 24



http://www.amazon.com/exec/obidos/ASIN/007054235X/ref=nosim/ericstreasuretro�
https://en.wikipedia.org/wiki/James_Munkres�

