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2) The graphs G = {u,v,w} with the edges u->v, u-w, v >w and
G'" = {g,n,5,£} with edges ¢~ *x, ¢ > 5%, g%, n > 45, n X%, 5> 1
are examples of almost complete graphs. Moreover, the sets {u,v,w} ,
‘q,n,5,tr are examples of totally headed (i.e. totally tailed) subsets.

Their compatible orders are, respectively, u < v <w, ¢ < n < 4 < %,

3) In the graphs G = {4,g,h} with the edges § - g, g > h, h - § and
G' = {{,m,n,p} with the edges £ ->m, £ > n, m-n, m->p, n-> 4L, n->p,
p -, p>m the sets {4,g,n and {£,m,n,p} are examples of non-headed

minimal (i.e. non-tailed minimal) subsets.
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PROPOSITION 7. - Let S be a topological space, G a ginite directed
graph, f : S > G an o-regulan function gwom S to G and X = {v,,v

Vo
a non-headed subset ¢4 G (n 3 2). Then Lt holds:
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Proci. - Since X 1s a non-headed subset, there is no vertex Vs which

1s a predecessor of all the other n-1 vertices. Then, for every «{ =1,...,n

let w. be a vertex such that V. e W, From o-regularity of { it is

L
v, Nw. = . Since w. 1s one of the vertices v,,...,v. ,,V. .,...,u ,it
£ L Tl ] L-17 7 4+] n
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DEFINITION 5. - Let S be a topological space, G a finite dinected
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¥ .
graph, f : S+ G an o-regulan (resp. o -regularn) gunction grom S Lo

6 and X = (Vi,Vp,...5V ) @ n-tuple of ventices of G with n 3z 2.

Then X 46 calfed a singularity o4 f on a singular set o4 f «4:

() X 45 non-headed (nesp. non-tacled) ;
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Moreovern, X is called a proper singularity o4 f A4 L) <4 neplaced by:

oA

(") X 48 non-headed mindmal (L.e. non-tailed minimat) .
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Finally, the closed sek Vfrw V;rﬁ LN VZ s called the support o4 the
Aingularuty.

PROPOSITION 8. - 14 X = {V_,V.,...,V } 445 a singulanity of f, then X

172 n
- # # # # f.
has an empty intersectlon with the image of Lts suppornt, L.e. f( A ...fﬁvﬂ)fﬁx x

)
— =

Procg. - It follows from Proposition /.

REMARK. - Since every non-headed (non-tailed) subset of G includes a
non-headed minimal (non-tailed minimal) subset of G, every singularity in-

cludes a proper singularity, Hence, every singular couple is a proper singularity.

DEFINITION 6. - Let S be a topological space, G a finite dinected
graph and f : S > G an o-negulan (nesp. 0*-neguﬂan) punction prom S Lo G.
The dunction f 48 called completely o-regular (nesp. completely 0*-regu1ar)

on simply c.o-reqular (nesp. c.o*-regu1ar),i5 thene ane no sangularnctees o4 f.

We note that Definitions 5,6 can be extended to undirected graphs. Then it

follows:

PROPOSITION 9. - Let S be a ftopological space and G a gancte undirected
graph. Then a strhongly regularn function (see [5] , Definition 3) f : S > G

wom S te G 4s also c.regulan.



Proog. - By definition of strongly regular function there is no singular
couple of vertices. Resides, by Proposition 6, there does not exist any
non-headed minimal n-tuple with n > 2, then there are no proper singuiarities

of 4. Hence, by Remark to Proposition 8, § 1is c. regular.

DEFINITION 7. - Let S be a fLopological space, S' a subspace of S,
G a 4inite dinected graph, G' a subgraph o4 G and f : S,5' -+ G,G' «a
function grom the pain S,S' to the pain G,G'. The function f 45 called

completely o-reqular (xesp. completely 0*—regu1ar) on simply c.o-regular

¥
(rnesp. c.0 -reqular), L4 both f : S > G and <ts nestriction f' : S' > G

*
are c.o-regulan (nesp. c.o -regulan).

REMARK, - If S" 1is a subspace of S', G" a subgraph of G 1including
G', 4 : §,8" - G,G" a c.o-regular (resp. c.o*-—regular) function, then also
the functions 4 : S§,8" - G,G’, 4 : S,8' - G,G" and 4 : S,S8" » G,G" are

=
c.o-reqular (resp. C.0 -regular).

PROPOSITION 10. - Everny sthongly rnegularn function grom a pain of topo-
Logecak spaces S,S° Lo a pair of kindite undirnected graphs G,G' s alsc

c.regulan,
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PROPOSITION 11. - Let S  be a nommal ftopological space, G a finite dine
cted grapn, f : S > G an o-regular function ghom S to G and X={v1,..,,vn'~
a sangwlarnity of f. Then there exists an o-regular function q from S to

G, which 48 o-homotopic Lo f and such that:



