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SUBCATEGORY OF METRIC COMPACTA
IN THE STRONG SHAPE CATEGORY

BETI ANDONOVIK* AND NIKITA SHEKUTKOVSKI**

Abstract. In the previous paper of the authors, for the first time is pre-
sented an intrinsic definition of the strong shape category. The morphisms
of this category are homotopy classes of coherent proximate nets. In this
paper it is given the proof that the subcategory with objects compact metric
spaces, is isomorphic with the strong shape category of metric compacta pre-
viously constructed by Shekutkovski, where morphisms are homotopy classes
of strong proximate sequences.

Shape theory is a tool for investigation of spaces that not behave well locally.
Strong shape is a stronger version of the theory [4]. In the paper [3] is presented
an intrinsic approach to strong shape for metric compacta and in the paper [4]
for the first time is presented an intrinsic definition of the strong shape category
for more general spaces. We denote this strong shape category by SSh> . The
objects of this category are all strong paracompacta. Below there are given the
definitions that are used to obtain the mentioned category: the definition of co-
herent proximate net (CPN) f° : X — Y, indexed by special subsets of all
star-finite coverings of Y and the definition of coherent homotopy between two
coherent proximate nets. Morphisms in this category are the homotopy classes of
CPN. This paper is a part of Andonovik’s Ph.D thesis written under supervision
of N. Shekutkovski.

We repeat the constructtion of strong shape category presented in [4].

Definition 1: Let X, Y, be spaces, and V be a covering of Y. The function
f X — Y is V-continuous, if for any « € X, there exists a neighborhood U of
x, such that f(U) C V, for some member V € V. (The family of all U, form a
covering U of X. Shortly, we say that f : X — Y is V-continuous, if there exists
U such that f(U) < V.)

Definition 2: Two V - continuous functions f,g : X — Y are V-homotopic, if
there exists a function F': X x I — Y such that:

1) F: X x I =Y is stV - continuous;

2) There exists a neighborhood N = [0,¢) U (1 —¢,1] of {0,1} in [0, 1] such that
F|xxn is V - continuous

3)F($70) = f(ﬂ?), F($7 1) = g(m)

The relation of homotopy between V - continuous functions is an equivalence
relation.
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Let Cov,.(Y) = {UJU is a covering of Y, U is star — finite}. Since Cov.(Y) is
not a cofinite directed set , we construct the following set:

Cov™ (V) = {ala C Cov,(Y), |a|] < oo, Imaxa}.

This set is ordered by inclusions i.e. a < b if and onlt if a C b.

Definition 3: A coherent proximate net f : X — Y, (CPN), is a set of
functions

f=1{falVa = (a0, a1,...,a,), an > ... > ag, a; € Cov**(Y), i =0,...,n}.

such that for each f, : A™ x X — Y the following conditions are satisfied:

fa: A" x X — Y is st" max ap — continuous (1)

(2) There exists a neighbourhood Nof 9A™, such that f,|nxx is st" T max ag-
continuous.
(3) The condition of coherence holds:

fal.“an(t2a--~7tnax)7 tl =1
fg<t17t27 ~-~7tn7x) = fag...&i...an(tla "'ativ "'7tn,x)7 t’L = ti+1
fao‘“anfl(t17 -“7tn717x)7 tn =0

The coherent proximate net we will shortly denote by f = (fa)-

Definition 4: Let f,g: X — Ybe CPNs. For f and g we say that are homotopic
(denotation: f=g), if there exists a CPN H : I x X — Y, where H = (H,) , so

that H, : A" x I x X — Y is st""! maxag — continuous,

HQ(LO;SU) = fg(tax)v
HQ(L 17 (E) = gg(L :L')a é € An’

and 3W, aneighbourhood of 9(A™xI), so that H,|w xx is st max ap—continuous.

Now we give the definitions of strong proximate sequence (CPS) and homotopy
of strong proximate sequences, that are used to obtain the category SSh?(Cpt).
In that category the objects are all compact metric spaces Cpt, and morphisms
are the classes of strong proximate sequences.

Let X,Y € Cpt and let V; = Vs = V3 = ... be a sequence of finite coverings,
that is cofinal in the family of all finite coverings of Y.

Definition 5: The sequence of pairs of functions(fy,, fnnt+1) : X — Y is called

strong prorimate sequence from X to Y, if f, : X — Y is V,-continuous, and

fnnt1 1 IxX — Y is a homotopy between V,, - continuous functions f,, and f,41.
We say that (f, fnnt1) is a strong proximate sequence over (V).

Definition 6: Let (fy, fn,n+1) and (f),, f;, ,41) be strong proximate sequences.
We say that (fn, fnnt1) and (fy, f), ,11) are homotopic, if there is a strong
proximate sequence (Fy,, Fy, n41) : I x X — Y,over (V,,) so that:

1) f/ and f, are homotopic by a homotopy F, as V, - continuous functions,
and
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2) famt1 : I xX — Y oand f} .., : [ x X — Y are homotopic as stV, —
continuous functions by a homotopy Fj, p41: 1 X I x X — Y (picture 1) and:

Fn,n+1 <t7 0; 33) = Fn(t? J))
FTL,7L+1(ta 1; Q]‘) = Fn-‘rl(t) ],‘)

7 Fen
L . Flenn K T
W, st() R

i F, :
BE(1L) el s at()| F

s? (44)

T, . s£(T7,) -

rV;u ! fxx+1 K {VR
T Fun

FIGURE 1

We will show the following theorem:

Theorem 1. Let Cpt be the family of compact metric spaces. The category of
strong shape with objects Cpt and morphisms classes of coherent proximate nets
([4]) is isomorphic to the category of strong shape with objects Cpt and morphisms
classes of strong proximate sequences ([3]).

Proof. Let X,Y € Cpt and let V1 = V5 = V3 > ... be a sequence of finite coverings,
that is cofinal in the family of all finite coverings of Y.

Let V be the set of all finite (ordered) subsets of the sequence of coverings V; >
Vo = Vs = .... Each of these sets is of the following type: V,, = Vp, = ... = Vy,,
i.e. each of these sets is uniquely determined by a finite increasing sequence of
natural numbers (n1,na, ..., ng), including both (n,n + 1) and (n).

By SSh*>(Cpt) we denote the category of strong shape with objects Cpt and
morphisms classes of coherent proximate nets, and by SSh?(Cpt) we denote the
category of strong shape with objects Cpt and morphisms classes of strong proxi-
mate sequences.

We will define a functor ® : SSh>(Cpt) — SSh?(Cpt).

Consider a coherent proximate net f = f°° in SSh*°(Cpt). It cosists of func-
tions fu,a,...a,» Where and a1 < ag < < Q.
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We define:
fO = (I)(f(VO))
J1=2(f(ve,vn))
f2=2(fovevive))

Generally, f, = @(fvo.vi,va, V)

for = (D(f(V0)7(V07V1))
J1,2 = @(f(vo,v1),(Vo, V1, V2))
f2.3 = @(f Vo, V1, V0),(Vo, V1 Vo, V)

Generally, fnnt1 = P(fvo 01 Vs, V0), (Vo Vi Vs Viin))-

We define ®(f*°) = (fn, fan+1), where (fn, fnnt+1) Is a strong proximate se-
quence in SSh2(Cpt).

Let g* consists of gy, b,...5,,, Where b; € W, and W is the set of all finite (ordered)
subsets of the sequence of coverings of Z that have a maximal element. Let V,, be
a covering of Y, so that W,, =g(V,,).

Let (h*°) = (¢°°)(f°). Next we show that:

(9= f%) = (fn, fas1) R(g™)R(f7).

Step 0.
In SSh>*(Cpt) we have hov,w,,..w,) = IWoW,,.w ) JVov,,...v,)- In
SSh?(Cpt) we have h,, = gy fn-

Step 1.

In SSh*(Cpt), according to the composition formula ([4]), we have:

R Wo W1 W) s OWo Wt Wiy ) (5 ) = )
_ { IWoWr . W) F Vo V1 Vo V) (Vo Vi Ve V) (26,2), < 5 X
IOWo W1, W), Wo Wt e W) (2 = 1, v v Vs ) (), 2 5

In SSh2(Cpt), we have:

— gnfn,n+1(2t,{[]), t S %
hn,n+1(t7$) - { gn’n+1(2t — 17 fnJrl(:L‘))’ t

It follows that it holds ® (g™ f*°) = (fun, frt1)P(g™)P(f).

It is clear that for the identity hOlds ®(1°°) = (1,,, 1p4+1)-

Next we show that ® is surjection.

Let the strong proximate sequence (fp, fn,n+1) be given. We will construct a
coherent proximate net (CPN) f*°, such that ®(f*) = (fn, fru,n+1)-

We define:

fove) = fo
fovony = h
o) = f2

Generally, fo, v, v, v,) = fn-
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fovo).vovn) = foa
f(V‘)»Vl):(VO,VhVQ) = f172
f(VO’VhV?)»(VD;Vl,Vz,v:g) = f2,3

Generally, frv,, v, Vo, V), (Vo Vi, Varo Viga) = Jnnt1-

By the previous, the functions that have up to two members in the finite se-
quence of the index are defined.

Next we define the functions that have three members in the finite sequence of
the index, and that are of a type

f(V(LVl7V27~~;Vn),(V0,V1,V2,~~7van+1),(V0>V1,V2>~‘-7Vn+1,Vn+2)'

As the simplest example of a such function, we observe the function

Fvo),(Vovi),(ovi )t A7 X X =Y,

where A% = {(t1,2)|1 > t; > to > 0} is the non-standard simplex. We define
it as follows:

Above there are already defined the functions with two successive members in
the finite sequence of the index, i.e., the functions f(yy) (v, v1) and fvyvi),(ve,v1,v0)
are defined (picture 2).

-f('Vn-"Vl v

L

f('Vn Mg

FIGURE 2

The function f(y,) (v,,v,) is defined on the edge to = 0 at the simplex A?, and
the function fy, v,),(vy,vi,1,) is defined on the edge t; =1 in A2,

We denote by L? the part of 9A? where t; = 0 or t; = 1. We define a function
f(/vo),(v(),vl),(v(),vl,vz) : L? x X — Y in the following way:

f(VO)v(V07V1)@71')7 to =0

! t,x :{
Ty, 0.0, 0 1) () VoV1),(Vovi,va) (B 2), t1 =1



18 B. ANDONOVIK AND N. SHEKUTKOVSKI

There exists a continuous retraction 72 : A? — L2. Now we may define the
function f(vy),(ve,v1),(Vo, V1, Ve) A% x X —Y as follows:

f(Vo)y(VmVl)y(Vo,Vl’Vz)(L I) = f(IVO),(VO,Vl),(Vo,Vl,VQ)(TQ@)’ m)

In order to define the function with three members in the finite sequence of
the index fvy v vy, V), (Vo.Vi Vo, Vi Vi 1),(Vo, V1 Vs, Vi1, Vi) geRerally, we ap-
ply the same method. Namely, the functions with two members in the finite se-
quence of the index, the function fiy, v, vu,...v.),(Vo,Vi,Va,.o, Vi, Vs ) @nd the func-
81010 f(Vo V1 Vi, Vi Vit 1), (Vo Vi Vaseo Vi1 Vs o) ar€ already defined.

In the same way as above we define the set L2, and the function

/ . T2
f(VO’Vl’V25~-7Vn),(V0,V1,Vz7--.,Vn,Vn+1),(Vo,V1,Vz,...,vn+1,vn+2) LPx X =Y.

Then we define the function
A2 .
V0 Vi Voo Vi) (Vo Vi Vi, Vi V1), (Vo Vi, Ve Vit Vnsa) - A7 X X — Y by:

2
f 0oV VooV i) Voo Vi) B E) = S0 1) (Vo V), Vs Vag) (7 (), @)-

By that we have defined the functions with three members in the finite sequence
of the index. Let us assume that the functions with up to n — 1 members in the
finite sequence of the index are defined.

Generally, for the function f(y, ... v.),(Ve,....Vii1),eoes (Vs Vign) With n members in
the finite sequence of the index, there are defined f(v,, .. v,),(Vo,....Vit1),es(Voreo Vign—1)
and f(vy,...Vii1),....(Vo,...,Visn) bDecause of the inductive assumption.

We define L™ = {t € 9A™|t; =1 or t,, = 0}.

Then we define the function f(lVo,...7Vi)7(Vo,.‘.7Vi+1),...,(Vo,...,VHn) L' x X =Y in

the following way:

V0 V), Vore Vit Do (Vo e Vigm—1) (£ ), t2=0

!
) ) ) t,x)=
f(Vo,...,Vl)y(Vo,...,V1+1) ..... [T V1+n>(— ) {f(Vo,»-»,VHl)7-»-7(Vo,-»-7vi+n)(§"T)v =1

There there exists a retraction ™ : A™ — L™. Finally, we define the function
f(VO)~-~7vi)7(V0,~~7v'i+1)>~‘-7(V07'~~,Vi+n) by:

FV0r V) Voo Vit )W Vi) B 2) = (000, (Vo oo Vig1)sees Voo Vi) (T (), ).

In such a way we obtain all functions of a type fv,,...v,),(Vo,...Vit1),eos(Voreoo Vien) -
We will not lose of generality if we observe

F000), (00,010,001 V), Vo,V V2 Vo) o, (Vo V1 V... v, - Bach function whose finite se-
quence of the index has one member less is already defined, because the coherence
condition holds.

F(00). (V0. V1), (V0,1 V2), (V0. V1, V2, Va) s V0, V1, Ve Vi) (B B2y oy By @) =
f(VmVl)7(V0,V1,Vz),(VmVl7V2,V3),~-~a(V0,V1,V27-~-7Vn)(t27"'7tn’$)7 31 :Al

= F(v0), (Vo V1), (Vo V1, V2 ) s (Vo Vi3 Voo s Vi) > ey (Vo Vi Vi Vi) (ELs vy Ty oy By ) i = i
F(06),(V0,V1),(Vo,V1,V2),(Vo, V1, V2, Va) o, (Vo, V1, Va ooV 1) (B15 e Tnm1, @), £ = 0

So we obtain, for example the functions: fv, v,),(vo,v1,V2),(Vo,V1,V2,Vs),00,(Vo, Vi Vaso V) s
f(Vo)y(Voyvl,Vz),(Voyvl7V2,V3) ,,,,, (Vo,V1,V2,..-,Vn)» and so on.
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Because of the same reasons we obtain the functions that in the finite sequence
of the index have two members less. For example, in such a way we obtain the func-
1008 f(vy,11,V2),(Vo, V1, V2 Ve) s (Vo V1 Ve Vi) J(V0,01), (V0,1 Ve Vi) ooy (Vo Vi Vi Vi) »
F00), (Vo Vi v2,v5) . (Vo V1 Vs, 1) » A 50 0D

On the other hand, if it happens that there is a covering that “is missing” (or
more coverings that “are missing”) in some member of the index, then we define
them by completing them by the ones that are missing, starting from left to the
right.

For example, in the index of the function f) (v,,v,) We notice that V; “is
missing” in the second member of the sequence of the index, so we complete the
member by it and obtain fxy,),(vy,v,,v,)- S0, by definition,

f(Vo)v(Vo7V2) = f(V0)7(V07V17V2)‘

Another example is the function fiy,),(vy,vs),(Ve,vs,vs). We notice that in the sec-
ond member of the sequence of the index V; and Vs, are missing, and in the third
member Vi, Va, Vi, Vs, Vs and Vyare missing, so we define fy,),(vy,vs),(Vo,Vs,Vs)
in the following way:

f(VO)a(VDaVB)a(VO;VSaVS) = f(V07V1)7(V07V17V27V3)7(V07V17V27V37V47V57V67V77V8)'

We check that for the functions defined in such way, the coherence condition holds.
It is enough to check it for the functions that do not have less members in the
index, but there are missing coverings in some of the members. We may also
remark that if some covering shows in a certain member of the finite sequence of
the index, the same will have to show in all of the following members, because of
the way the coherent proximate net is defined.
For example, let the covering V; be missing in the j-th member of the index.
Then, by definition we have:
F 0000 0 V1) (Vo V1o D V1) VoVt Va0 (F15 B2 s B )
= f(vo),(vo,vl),...,(vo,vl,A.A,vl,m,vj),...,(vo,vl,vz,...,vn)(751, ta,...,tn, x)
JVo. V1), (Vo V1,V2)s 0 s(Vo V1o Vi Vi )ien(Vos V1, Ve, Vi) (25 ~-7tn,x)z t1=1
= 4 f(00),(V0,V1),(Vo,V1,Va) e < (Vo V1, Voo Vi) 3o (Vo, V1, Ve V) (B1s vy By s By @), B0 = i
F(V0), (VoY1) s (Vo Vs ViV ) (Vo Vi Voo V1) (B15 oy Tnm1, @), T = 0

Fo0V1) 1 VoVt D1 V1) soes (Vo V1 Vo) (£2 s B @), T = 1

= fi(tl7-~~7ti,~-~,tn7x), ti = tit1
L0000 V0 V1) e VoVt oo Ve V3o (VoY1 VeV ) (B o B 1, @)t = 0

where fi(t, ...,2?7;, ey by )

f(V0>q~-<,<(Vqu1»V27~-7V7‘,)>7~-7(V07V17-»-JA/zw-ij),m,(Vo,Vlvvz,m,Vn)(tl’ woytiy s tn, @), @ <
f(Vo) vvvvv <(Vo, V1, V1, Vi) >, (V0,V1,V27-~-,Vn)(t1’""ti""’tn’x)’ Z:JA
f(Vo) vvvvv (Vo V1, V1,0 V5)50,<(Vo, V1, V2,0, V5) >, (Vo Ve Ve, V,,L)(th"'vti7"'7tn7m)7 1>

So, the coherence condition holds.

Similarly, we show that the coherence condition holds also in the case when
there are more than one coverings missing in the members of the sequence.

We proved that ® is surjection.

Next step is to show that ® : SSh>°(Cpt) — SSh?(Cpt) is an injection.
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Let ®(f*) = (fn, fans1) and (') = (f}, frns1)- We will show that if
(frs frms1) = (fhs fhmgr) by a homotopy (Fy,, Fyy 1) in SSh?(Cpt), then there
exists a homotopy F*° in SSh>°(Cpt) which connects f>° and f/*°.

We have th homotopy F,that connects f,, and f/, (picture 3).

F e
FIGURE 3

Fo = @(Fyy vy vs..v0)-
Fy ny1 is a homotopy that connects f,, 41 and f;, , 1 (picture 4).

Ty Flaa

F, Bt Fn

u Fen
FIGURE 4

Frnt1 = ®(Ewo, v, vs,00), (0. V1 Vs Vi)
At picture 5 (below) there is a given illustration of the homotopies that we have.
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FIGURE 5

Let K2 be the part of A2 where to = 0 or t; = 1. We define a function
/ ) .
F(V07V17V27---7Vn)7(V07V17V27~--7Vn7vn+1),(V07V17V27~~-,Vn+1,Vn+2) PKZ X I'x X — Y in the
following way:
Fve,..vn),(Voseosma) (1, t2,8,), t2 =0
! — 05--Vn), (Vo Vnt1 »12,8,2),
F(Vr)w-7Vn)v(V0amaVn+1)v(VOa-~vvn+2)(thtz’ 5 ) {F(VO,»A.,Vn+1)a(VOg«“,Vn+2)(tl’t27s’m)’ =1
There exists a continuous retraction R? : A2 x I — K2 x I, so that R?|p2 = 1?2
the previously defined retraction. We now define the function:

)

. 2 :
Fyo V1 Vi V) s (Vo Vi Vaseoo Vi Vit )s(Vo Vi Vi Vi1 Vnga) - A7 X I x X — Y in
the following way:

F(VO)"'7V7L)7(VO7'~~;vn+1)7(VO7'~~7vn+2)(tl’t2’ S,$) )
v
- F(Vo,~~7Vn)7(V07---7Vn+1)7(V07---7Vn+2)(R (t17t2),575€)

For s =0,
F(VO7'~~;Vn),(Vo,~~~,Vn+1),(Vo,m,VnJrz)(tl? t2,0, 33)
Voo Vo) Vor V1)1 (Voo Vg (B (B2 82), 0, )
_ { Fo V), (VorVnsn) (B2 (t1,12),0,2), T2 =0
F(Vo,...,VT,,+1),(V0,...,VT,,+2)(Rz(tth)v07x)a tl =1
— { f(vl)a~~'7V7L)’(V0w~-7v'n,+1)(T2(t17t2)7x)? t2 =0
FVore Vi), (VoroVsn) (P2 (E1, E2), @), 11 =1
= f(VO,~~7Vn)7(V07---7Vn+1)7(V07---7Vn+2)(tl’tQ’x)'
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- For s =1,

FVo,Va)sWore Vi), (Voo Vago) (15 12, 1, @)
— 2

- F(IVO7~~,Vn);(Vo,m,Vn+1),(Vo,m,Vn+2)(R (tl’tQ)’ I,JJ)
o { F(Vo7-~~,Vn),(Vo,~-~’Vn+1)(RQ(tla t2)7 Lx)’ to =0

B FVorVns1)s(VoroVaga) (B2 (t1, 12), 1, 2), 11 =1
_ { f(/VOw-an)’(Vo’-u,VnJrl)(TQ(tl’t2)’x)’ t2=0

T ), Voro vy (P 1), ), t =1

= f(/VO;-an),(Vo7~~,Vn+1),(V0w~,Vn+2)(tl’ t2, J})

So we have defined the functions having three members in the index.

Let us assume that the functions having up to n — 1 members in the finite
sequence of the index are defined.

Generally, for the function Fiy, .. v,),(vo,....Vi11),0,(Vo, .., Vit ) DAVING 7 members
in the finite sequence of the index, the functions Fiy,, .. v,),(Vo,....Viz1)seos(Voroo Vign_1)
and Fy,,.. vii1),....(Vo,...,Visn) are defined.

We define the set:

K" ={te dA™t; =1ort, =0}

Then we define a function

F/

(Vo Vi), (Vose Vig1)seos(Vos o, Vi) K" xIxX —Y in the following way:

/
F(V07~»-,V7:),(Vo ~~~~~ Vigt1)s-s(Vos--,Vign) @’ 5 .’E)

_ { F(VO7-~~avi)a(VOa~~~:V’i+1)7-~':(VD:-~~’vi+n—1)(t7S7x)7 tn =0
F(Von~~,Vi+1),..~,(Vo,~-~,V1‘+n)(L57$)’ t1=1

There exists a continuous retraction R"™ : A" xI — K™ x I, so that R™|an = 1.
Finally, we define the function Fiy,, . v,),(vo,...Vis1),.s(VoreosVien) DY:

F(VOv")Vi))(VDx~~~7vi+1))~~,(VO,~~~7vi+n) (L 5, x)
_ / n
= Fyg, 00, Vor Vi 1) (Vs Vi) (B () 8, 2)

F(Vo,m,Vi),(Vo,~-~7Vi+1),u-,(Vo,..-,VHn) (L 0, x)

Vo,--,Vi), (Vo Vit 1) 502, (Vo,, Vikn) (R"(1),0,)

_ { F(Vo7-~~,Vz‘),(V0,~~~’Vi+1)7~-~,(V0,~~’Vi+nf1)(Rn@)aO,x)v tn =0
F(V0,~~~,Vi+1)’~~,(V0,~-~,Vi+n)(Rn@)>va)a t1=1

— { f(Vo7--<7Vi)7(Vo7---7Vz'+1)7--47(V07~--,Vi+n—1)(rn(t%x)’ th =0
f(Voy--wVHl),<~~7(V07---7Vi+n)(rn(t)’x)’ tp =1

= [ Vore V), Voree Vit 1)sees (Voo Vign) (& ).
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-Fors=1,

F(Vo7~~-»Vi)»(Vo,-~~7Vi+1)7~~-7(V07---7V1‘,+n)(L L {E)

= F(/vo,...,vi),(vo,...,vm),...,(VO,...7vi+,,L)(Rn@% L, x)

— { F(Vo7---7Vi)7(V07~~-,Vi+1)7~--,(V01-~~7Vi+n—1)(Rn@)’ 1’x)7 th =0
F(Vo7---7Vz'+1)7---7(V07~--7Vi+n)(Rn@)’ 1’$)7 t1 =1

SV Vo Vi) (Vo) (T (), )5 T =0
- ! n —
f(Vo,~~7Vi+1),»---,(Vo,-~~7Vi+n)(r (L),l‘), ti=1

_ /
- f(Vo,...,Vi),(VO,...,Vi+1),...,(V0,...,V7j+n)(27 m)'

In such a way we obtain all functions of type Fly,, ... v,),(Vo,....Vis1)seos(Voree:Viin) s
which connect f(v,,...v), (o, Vit1),s(Vo,oo:, Vign) a0 f(lvo;--~7vi)7(V07--<7vi+1);~<~7(V07'-~,Vi+n)'
Each function whose finite sequence of the index has one member less is already

defined, because the coherence condition holds:

F(VO)»(VOxvl);(VOJH,Vz);(VO,V1,Vz,V3)7~~,(V0,V1,Vz,-~7Vn)(tlv to,..ostn, S, 33)

F(val)’(vmvl,VQ),(V(),Vl,V27V3),...,(V0,V1,Vg,...,Vn)(t27 ceey tn7 S, .’IJ), Atl =1
= F(V0)7(V07V1)7(V07V17V2),---7(V07V1,1}2,...,Vi),...,(Vg,Vl,V2,,__7yn)(th sty oy by, 8,T),
ti =ti1
F(Vo),(voyvl)v(vmvl7V2)7(V07V17V27V3)7~~,(V0>V1,Vz,-u,anl)(t17 o tn—1,8, x)a t, =0

Because of the same reasons we obtain the functions that in the finite sequence
of the index have two or more members less. For example, in such a way we obtain:
F(vo,v1,02),(0V0,01,V2,V8) 00, (Vo V1 Voo Vi) s F(V0,01), (000,01, V2,V5) (V0 V1 V2 Vi)
Fve),(Vov1,V2,Vs8),...,(Vo Vi Vo, V) » @0d S0 on.

On the other hand, if it happens that there is a covering that “is missing” (or
more coverings that “are missing”) in some member of the index, then we define
them by completing them by the ones that are missing, starting from left to the
right. For example, in the morphism Fy,) (v, vs),(vo,v5,v5) We Dotice that Vi and
V5 are missing in the second member of the sequence of the index, and in the third
member Vi, Vo, Vi, Vs, Vs and V7 “are missing”, so we define Fiyy, vy, vs),(Vo,Vs,Vs)
in the following way:

F(Vo)ﬁ(VmV?s),(Vo,Vs,Vs) = F(V()vvl)v(v(hvl1V21V3)1(V01V11V21V31V41V53V63V73V8)'

We check that for such defined functions the coherence condition holds. It is
enough to check it for the functions that do not have less members in the index,
but there are missing coverings in some of the members. For example, let the
covering V; be missing in the j-th member of the index. Then, by definition we
have:

F(Vo).,(vo,vl),...,(vo,vl,...,f/l,...,v_,»),...,(vo,vl,vz,,__,vn)(tlat2a N N

= Fv),(Vo,V1)ses Vo, Vi oo Vi Vi)sees (Vo V1 Vs V) (L B2, s By 8, 0)
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F(VD,V1>1(V01V17V2),-<-7(V0’V11---,VL,-»-,Vj>w-<v(VOvv1»V27---7Vn)(t27 "'7tn7svx)v t1=1
) E ), (000, (Vo V1801, (Vo sVt Vs Vi ooy (Vo 01 Ve V) (L3 2o B ooy By 8, ),
ti = tiy1

Fv0),(00,V1) 000 (V0 Vi ViV sees Vo V1 VooV —1) (B oy Bn1, 8, @), T = 0

F v V1)1 (Vo Vi e D1 Vi) sees (Vo V1 Vi V) (825 oo By 8,2), 81 = 1
= Fi(tl,.~-,ti7.--7tn,8,$)7 ti = tit1

F(Vo)»(Vo,V1)7-»-,(V07V1,-..,fil,...,Vj),4.4,(V0,V1,Vg,.”,vn,l)(tlv oy tn=1,8,2), tn =0

where
Fi(t1, ooy tiy ey tn, )
F(vo),...,(vo,vl,f/g,...,vi),.‘.,(vo,vl,...,vl,...,vj),‘.‘,(vo,vl,vg,...,vn)(tl’ vy tiy s tn, 8,2), 0 <

=9 Fo) (o Vi Ve Vi) (Vo V1 Voo v) (s s Lis s by 8, @), 6=

F(Vo)v»-»q(voyvl7-4-791,»-»,Vj)7-~-7(V07V17\}2”-4,\)1’),4-4,(\/0,\)1»Vzw-,Vn)(t17 oy biy ey Iy 8, I)’ L

by which we prove the coherence condition.

Similarly, we show that the coherence condition holds also in the case when
there are more than one coverings missing in the members of the sequence.

We proved that there exists a homotopy F*° in SSh*°(Cpt) that connects f>°
and f'°° and it follows that ® is an injection.

Now we define a functor ® : SSh>(Cpt) — SSh?(Cpt) on morphisms of
SSh*>(Cpt) by

O([F*]) = [(fus fams)
This functor is well defined and by the previous it is proved that it is an isomor-
phism between the categories SSh>°(Cpt) and SSh?(Cpt).
O

REFERENCES

[1] J.E. Felt, e-continuity and shape, Proc. Amer. Math. Soc.46 (1974), 426-431.

[2] R.W.Kieboom, An intrinsic characterization of the shape of paracompacta by means of non-
continuous single-valued maps, Bull. Belg. Math. Soc. 1 (1994), 701-711.

[3] N. Shekutkovski, Intrinsic definition of strong shape for compact metric spaces, Topology
Proceedings 39 (2012), 27-39.

[4] B. Andonovil;, N. Shekutkovski, Intrinsic definition of strong shape of strong paracompacta,
Proceedings of IV Congress of the mathematicians of Republic of Macedonia, Struga, 19-
22.10.2008. p.277-289 (2010)

[5] Nikita Shekutkovski, From inverse to coherent systems, Topology Appl., 113 (2001),293-307.

[6] N.Shekutkovski, Shift and coherent shift in inverse systems, Topology and its applications
140 (2004), 111-130.

[7] S.Mardesi¢, Strong Shape and Homology, Springer Verlag, (2000).

[8] Yu. Lisica, S. Mardesié, Coherent prohomotopy and strong shape of metric compacta, Glasnik
Mat. 20 (1085) 159-186.



SUBCATEGORY OF METRIC COMPACTA... 25

IIOTKATET'OPNJATA HA KOMITAKTHM METPUYEKN
ITPOCTOPU BO KATETOPMNJATA HA JAK OBJINK

Beru Aunnonosut, Hukura IllekyTKOBCKU

Peszuwme

Bo npenxomauor Tpyx Ha aBTOPUTE 3a IPB AT € IPE3EHTUPAHA BHATPEIIHA
nepuHUIMja Ha KaTeropujara Ha jak obmuk. Mopdusmure Bo oBaa KaTe-
ropuja ce KJIACUTE HAa XOMOTOIMja HA KOXEPEHTHU NMPOKCUMATUBHU MPEKU.
Bo oBoj Tpyn e mamen mokas meka MOTKATErOpUjaTa Ynu OOjEKTU Ce KOMIIAK-
THUTE METPUYKU NPOCTOPU, € M30MOp(pHA CO KaTeropujara Ha jak OOJIMK Ha
METPUYKM KOMIAKTU NpenxonHo kouHcrpyupana on lllexkyTxkoBcku, unu Mop-
(¢r3MHM ce KIacuTe HA XOMOTONNja HA jaKW MPOKCHMATUBHU HU3U.
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