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CONTINUOUS FLOW ON UNIFORM
STRUCTURE OF FAMILY F(T, X)

Neki Dervishi

Abstract

Let F(T,X) be a family of all continuous functions defined on T
with values in X, where T is Hausdorff topological abelian group, lo-
cally compact, (Y, V) Hausdorff uniform space and X = Y7. The family
F(T, X) we can endow with the relativ uniformity of uniform convergence
on compacta. The mapping ¢: F x T — F defined by ¢(f,t) = fi, where
fe(s) = f(t ® s), defines a continuous flow on structure F(T, X).

1. Introduction

Let T be a Hausdorff topological Abelian group, locally compact and
(Y, V) Hausdorff uniform space. If we denote

W(M) = {(f,9) € YT)*/(f(t),9(t)) € M, VteT}

B={W(M)/MeV}cU

then the family B is a base for Y = Ur C P((YT)?)-uniformity of uniform

convergence (on X = YT) and the pair (X = YT,U) is Hausdorff uniform
space. If we denote

R(M) = {(f,9) € (XT)?/(fs(t),95()) € M, Vs,t€T}

P = {R(M)/M € V}

then the family P is a base for M C P((X7T)?) - uniformity of uniform
~ convergence (on X7) and the pair (X7, M) is Hausdorff uniform space.
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The subfamily F(T,X) C X7 we can endow with the relativ unifor-
mity of uniform convergence an compacta. Let £ C P(T) = 27 be a family
of all compact subset on T. If we denote

Mu(E) = {(f,9) € (F(T, X))’/ (fs(t),9s(t)) € E, Vs€T, Vte A}

Z={Mu(E)/Aet, EeV}ICR/t

then the family Z is a subbase for R/¢ C P((F(T, X))?), - relativ uni-
formity of uniform convergence on compacta and the pair (F(T, X),Z)is
Hausdorff uniform space.

Definition. Let H be a topological space and G any algebraic group.
The mapping p: H X G — H is said to be a General flow (or general dy-
namical system) on H, if satisfying the following azioms:
(a1) (Identity property)

o(z,0)=2z, Vz€H (where0 is the identity of G).
(a2) (Group property) .

o(p(z,1),8) = p(x,tds) VzeH&Vtseg.
(where @ is the group operation of G)

(a3) (Continuity property).

The mapping ¢: H x G — H is continuous in H. In other words, for
each neighborhood S of point ¢(z, t) there exist a neighborhood E of z € H
such that ¢(E,t) C S.

The general flow p: H x G — H on 'H, is said to be continuous flow on
‘H, if G is a topological group and ¢ is continuous in H x G.

2. The result

Let F(T, X) be a family of all continuous functions f: T'— X. Suppose
that F(T, X) has K/£ C P((F(T, X))?) - the relativ uniformity of uniform
convergence on compacta. If the mapping ¢: F' x T — F defined by

V(f,t)GFXT, ¢(fat)=ft’ ftEF
where f;(8) = f(6®t), Vt,0 € T, then satisfied theorem:

Theorem. Let T be a Hausdorff topological abelian group locally com-
pact and Y Hausdorff uniform space. The mapping ¢(f,t) = fi defines a
continuous flow on uniform structure F(T, X).

Proof. We shall prove the axioms of flow.
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(a1) (Identity property). By definition

°

(£(8),t) = f:(6) = F6 ® )
¢(£(8),0) = f-(0) = f(§), VOeT
¢(f,0)=f, VfeF(T X).

(az) (Group property). For each t,s € T and for each f € F(T, X).

o(£(6),t) = £:(6) = f(6 @)
3($(F(6),1),5) = $(f(t@6),5) = fo(t D)
f(t®0) =f(tDsD0) = fios(8)
o(6(£(6),1),8) = fras(8), VOET

or

¢(¢(f’t),3)=ft@8} o(8(f,t),8) = B(f, t @ 3).

ft+s = ¢(fat®8)

(a3) (Continuity property). Let us now show that mapping ¢: FxT —
F is continuous function. Assume that family F(7,X) has
K/t c P((F(T,X))? - the relativ uniformity of uniform convergence on
compacta. That is

. Wa(E) € K/t & Wg(E) =
={(f,9) € (F(T, X))*/(f+(6),9:(0)) e E, VseT, V0eB}
Wg(E)(f)={9€ F(T,X)/(f:(0),9:(0)) € E, VseT, V0eB}

Let (f,t) € F x T be an arbitrary point and B C T compact subgroup.
who is a neighborhood of a point ¢t € B. Let {s,,a € D} C B be a net
in B, which converges to a point 0 (where 0-is the identity of B & T'). In
other words V0,5, € B = 8 & s, € B, (where & is the group operation
of B) and the net {t ® s,, a € D} C T converges to a unique point t € T,
because T is Hausdorff space. Let {f(*), a € D} C F(T, X) be a net in
F(T, X) which converges to a point f € F(T, X). The point f € F(T, X)
is unique, because the family F(T, X) is Hausdorff uniform space, relative
to the topology of relativ uniformity of uniform convergence on compacta.

The net {(f*,t® s,),a € D} C F x T converges to a unique point
(f,t) € FxT, because the family F' x T is Hausdorff uniform space, relative
to the product topology (cf. Kelley [1, p. 91, Theorem 4.}).

For contmulty of function ¢, it will sufﬁce to show that the correspond-
ing net {¢((f¥),t® s,), a € D} C F(T, X) converges to a unique point
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o(f,t) € F(T, X), (cf., R. A. Aleksandran & E. A. Mirzahanan [4. p. 99,
Theorem 4.5]). In other words, it will suffice to show that

¢(f(a),t€93a) - ¢(fat) (1)

relative to the topology of relativ uniformity of uniform convergence on
compacta. By definition

B(f'), 1@ s0) = (fr@s, )
¢(fa t) = ft
- (VWs(E) e K/)(Am e D) (Va € D) }
a>m = (figs,)” € Wp(E)(fy)
By suppose (¥ — f, in topology T'(R/(C)) of family F(T, X). That is

} = (frws.) @ = filuT(K/0) &

@)

(VWs(E) e K/f)@me D)(VaeD
a>m = f@eWs(E)(f)

= (£, /@) eWs(E) & ((£:(6),(f)(0)) € E, YseT, VoeB).
By definition B C T is compact subgroup of group T, therefore

(Ffs(0®5.),(fs)¥@®s.) €E, VseT, VOeB. (3)

The net {8 s,,a € D} C B converges to a point § € B. Assume that f €
F(T, X) is a continuous function, therefore the net {f(0ds,),a € D} C X
converges to a point f(#) € X. In other words

(VW(E)eLI=UT)(3m€D)(Va€D)} "

a>m = f(0®s.) € W(E)(f(6))

& (f(0), f(00s.)) e W(E) & (fs(0), fs(90s,)) € E, VseT, V€ B.
It follows from the relations (4) & (3) that

(fs(6), (6@ 50)) € E

(f5(0®3a) (fs)(a)(e@sa)) € E} = (fs(e),(fs)(a)(eeBsa)) S EE

By suppose (Y, V) is Hausdorff uniform space, therefore

(VQeV)(IEeV), E-ECQ.
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In other words, this show that
((fo(6), (f)@(0®s.) €Q VseT, VOeB) =

= ((£:(8), (fo0s,)P(0)) €Q, VteT, Ve B).

Assume that T is the abelian group, therefore
Vt,seT = tdseT.

In other words, it follows that
((ft$8(9)7 (ft@sﬂ?sa)(a) (0)) € Qa VS,t € Ty Vo e B) =

& ((fr (frwe.) @) € Wa(Q) & (frws.)™ € Wa(Q)(f2).
That is

(YWs(Q) € K/€)(3m € D)(Va € D)

- @ _,
a>m = (figs,) € WB(Q)(ft)} © (fae.) i

(frwsa)® = ¢(f®,t @ s4)

@ tos,)— d(f,t). 0O
ft=¢(f,t)}=>¢(f ® s5) = #(f, 1)
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HEIIPEKNHAT TEK BO PAMHOMEPHATA
CTPYKTYPA HA $AMWMJIINIATA F(T, X)

Neki Dervishi

PeszumMme

Kopucrejiu ja ne¢umunujata 3a HEOIPEKWHAT TEK BO IPOM3BOJIEH
Tononomky npocrop (suam [3]) moxakana e cienHaBa TeopeMma: AKO
T e mOKaJIHO KOMIAKTHA Xaycaop¢doBa AGesnoBa TOMJIOMKA Ipyna u Y
e pamHOMeper Xaycmopdos npocrop, Toram ¢pyuxuujara o(f,t) = f;
nepUHVpa eIeH HEeIPEKUHAT TeK BO crpykrypara F(T, X).
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