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Approach spaces were introduced by R. Lowen as a naturataesagion of both
topological and metric spaces. Therefore many concepigaroach theory are motivated
by well-established notions in topology such as compastoesoberness.

With no doubt, sequential spaces form an important classgpofogical spaces, however,

so far appears no study of sequential approach spaces itettaeure. It is the goal of this

talk to fill this gap. We propose a definition of sequentialraggh spaces and some of its
properties are studied.
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5(x, {z}) =0
6(z,0) = oo
5(x, AU B) = miné(z, A), §(z, B)
0(z, A) < 6(z, A¥)) + ¢)
AC) = {z]6(z, A) < e}
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Frechet space

{5 c [07+OO]X><PX} {a c [07+OO]SX><X}

C(o)(zyp),x) := sup O(z,{y,|n €N}

(Yn)=<(2n)

S(a)(x, A) = (a:j)nefSA a((x,),x)

§ is a Fréchet Approach space if § = S(C(6))
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Reflection

S(:C,A) — (a:i)nefSAa((xn)’x)

Sopi(z, A) = inf(S(x, A®)) + ¢)

>0

A = {z|S,(z, A) < ¢}

S\(xz, A) = inf S,(z, A)

a<A
S*(x,A) =inf S,(z, A)

S* Is a Frechet Approach distance.
In general this construction gives a reflection.
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Sp:SX —[0,+0c],  S¢((zn)n) = sup inf ()
% neN kz2n

{p € [0,400]*} {a:SX x X — 0, +o0]}
R

A

p € R(a) <= Ve SXVr p(x) <alr,z)+ Sp(r)

AN

R(p)(x,z) = sup(p(x) — Se(r))

pEP

a > CR(a)and p C RC(p).

R(a) is a regular function frame on X.
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Sequential approach space

p C [0, 00]*is a regular function frame if:

IS closed under arbitrary joins and finite meets,

pep=>ppt+e, p—ecEcp

(X, p) is a sequential approach space if p = RC(p)

(X, 0) is a sequential approach space if § = S*
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Higher order subsequences

<% S5X +— SX

- If3€ 585X, 3 < (y,) means that ; is a
subsequence of (y,).

- If3=(3,)n € S*X,
3 < (yn)n ifforalln, 3, < (yo)n.

- <M 52X -+— SX is the colimit.
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Convergence

a:SX xX — 0,00

Sa:S*X x SX — [0, 0]

Sa((x},), xy) = inf sup a((@,)m, Tr)
o k>n

a8 X x X — [0, od]

"™ =aSa” ie o (3,2) = inf $0%(3, (yn))+a((yn), 2)
Yn

a” = inf a®
a<\

Lemma S%(x,A) = inf a(3, )
3€S5¢A
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Axioms
(1) a(z,x) =0,
(2) it (yu)n < (T0)n, then a((yn), v) < a((z,), x),

(3) a((x,),z) < sup inf a(3,x),
()< (@n) 3=()

(4) a((xk)v :E)
a((z), )

Sa((%n), (Yn)) + al((Yn), )

inf sup (@, yx) + a((yn), T)

N fk>n

VANEVA\
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Some results

- An Approach space is Fréchet iff each
subspace Is sequential.

- Seqguential approach spaces are coreflective In
Approach spaces.

- Seqguential approach spaces is a topological
category.
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