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The structure of dead-end n-recognizing systems having & maximal possible length
in the class of two-element subsets concerning the operations of intersection and
plement is investigated. The quantity of such systems is estimated. :

In [5],[6] the possible lengths of dead-end n-recognizing systems in the class'of two-elément
sisubsets concerning the operations of intersections and complement were investigated. Below
<n similar question is considered, namely: what is the structure of n-recognizing systems of
smentioned kind having a maximal possible length? Such a structure is described below.
¢ Besides, the quantity of such systems is estimated.

Let us recall some definitions given in [3]-{6]. We consider a set [n] = {1,2,...,n}, where
im = 3, the set of all subsets of [n] is denoted by R(n). By |A| we denote the power of the
wset A.

We say that the element i € [n] is recognizable by a subset S = {4, A3, ..., Ax} of R(n)
lif a one-element set {i} can be obtained by the operations of intersection and complement
' (concerning [n]) from the sets Aj, Aj, ..., Ax. A subset S = {A;, A, <y Ai} of R(n) is said to
‘be an n-recognizing system if every {i}, where {1 < i < n}, is recognizable by S. We consider
conly such n-recognizing systems S = {A;, A;, ..., Ap}, in which |A;| = 2 for {1 < i < k}.
"All definitions given below refer to such n-recognizing systems. The representing graph of a
-Su.mtns={AI|A3;-”|A5}OFR(H)SU.GIIMI&I=2&r{lsisk}hdﬁnd”3mh
tsuch that there exists a one-to one correspondence between the set of its vertices and the set
[n], and besides, two vertices, corresponding to the numbers « and v, u # v, are connected
|by an edge if and only if {u,v} = A;, where {1 <i < k}.

An n-recognizing system S is said to be dead-end if any proper subset of S is not an
‘n-recognizing system. An n-recognizing system S is said to be minimal if there is no n-
‘recognizing system having the power less than |S].

The definitions which are not given here can be found in [7].

The following statements (1-5) are proved in [5], [6].

Statement 1: If § = {4, A3, ..., Ay} is an n-recognizing system then the union of all
‘sets A; cannot exclude more than one element of [n].

Statement 2: The representing graph of any n-recognizing dead-end system cannot
contain cycles.
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ing graph £ any n-recognizing dead-end system is a
c“oml:’fhem’mmf‘ ”u‘;ns={A,,A,.....A.}mmmdns

Statement 3: Any 1 g e
i -1.whem151$u.laﬁ1.mempty.
4. such that all A:NA; : : '._
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s={A1.Az.....Aa}Be¢! : w“_mﬁ“nsslmmwmmma'
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'Ih:!fnlluwin&tmn— are easily proved using the definitions. i

Statement 6: Let S = {Ay, Az - Ax} e 2 subset of R(n), n > 8, such that
uprumﬁnsgaphnf.‘:’hnt;ee. Then S is an n-recognizing system.

Statement 7: Let § = {A1, Aa, . Ax} be a subset of R(n), n > 3, such that ¢}
@mmdsuammmmmmqmwﬂmm“
uuisoqualt.owu.whmm;ZS&)r15i5!.mdm1+m,+_,_+m,._.ﬂ_

Tthiaann.rmo;ni:inSgym.

Statement 8: LetS={A;.Az......rh}beumhntofﬂ(n},nza‘mﬂmtﬂ‘

of | trees with an isolated vertex, the quanti

ting graph of S is a forest -
;mmﬂmkqmwmwmnu23£m-1£:£l.nndm1+m,+...+m.-n_.-.

Then § is an n-récognizing dead-end system.
Corollary 2: Ifasub!et'3= {Ay, Az, ... Ax} of R(n), n 2 T is an n-recognizing dea

mwmmmmmmﬂpdbhmhn—ﬂ,mwwﬁnsmhdi
mmowammmwammm.

Indeed.inam:dmwithComUln’l.themMﬂnsshphnfShahmdm
it must contain an isolated vertex, otherwise some edge incident with a hanging vertex
whmbgdelg;ad,andthepowerofsﬁnbedeuund.ptuervinsthepmpem'otbd{
a n-recognizing system. From the other side, if the tree in the mentioned forest is not sing,
mmmmmmmmms.mwhﬁmmﬁdmmummﬁ
maximal possible one. ]

Let us consider some enxiliary notions related to trees. We say that the tree T' is
cpﬁtfaﬂchuiftbaeexhtaaomed;e(u,u)suchthﬁaﬂerddeﬂnstl’dlodgafmm?‘m
of two obtained trees contains at least two edges. In the opposite case T is said to be
non-splittable tree.

Clearly, if the representing graph of some n-recognizing system contains a splittable tr
then this system cannot be dead-end (indeed, the subset, corresponding to the mention:
edp(u.u},cmudmmmmummdmmmgsmmuhan-wm

A tree T is said to be a star if there exists a vertex w in 7' such that all edges in:
are incident to w. A tree T is said to be a generalized star if there exists a vertex w in|
such that any edge (w,u) incident to w has one of the following properties: either (1) u'
a hanging vertex in T, or (2) there exists a single edge (u,v), where v # w such that v i¢
hanging vertex in T.

(So T is a generalized star if any chain beginning from a central vertex w contains eith
one or two edges.)

Theorem 1: If n > 7 then the representing graph of any n-recognizing dead-end :
S=‘{A1,A,.....A¢-} having the mazimal possible length k = n — 2 is a generalized lhrml::
a single isolated vertez.
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Proof: AsithnotadinCorounyZzhamprumﬁn;ynphufthawmidmdn-
" recognizing dead-end system contains an isolated vertex and a tree 7. Clearly, T is non-
:'il]llituhle-L“‘"bﬂ‘mhlf'hﬂinsalncaldmmﬁmnlin?.ht(w,u)bew
v edge in T incident to w. Clelrly.thabcddwuofwinThga,Tha&ain,mdm
nn-recognizing system could not be dead-end. Hence, there exist at least two edges (w, ;)
sand (w,ug) incident to w such that u; # uy, u, # u, U3 # u. If u is not a hanging vertex in
A7 then there exist some vertices (u,v1), (u,v3), ..., (u,) incident to u and different from
' (w, u). Butift)lthmThspﬂttable.uo.thmisonly!insbadp(mv;)inddm:Mu
nnddiﬁ‘emu:fmm(w.u)-h%dw(mm)themmhammmothmr
swould be splittable. Asmyed@e(w.u)inddmttowhuthemmﬁmedmperﬁu,hm
\T is a generalized star.

This completes the proof.

Nowlotusmmidertheutofuﬂmmﬂmdm(withmhohudmjmmgm
‘meximal possible length n — 2. Let T' be one such generalized star. We denote by z the
,qmgiwdwmmmmmumr.mqmwdmmaumm
:bequdwzz.mwehnwthnfoﬂnwingumqudiv:hsn-z,hmoexsliilj=lgj—1_
‘So the possible values of z are 0,1,2, ., |§] — 1. Clearly, the structure of T is completely
[dgﬁnedbyt.hevu.lueof:(uptotheimmphhuofgnphs),mdaﬂmﬂmedvﬂuuofz
are actually accepted; the quantity of these valuesln[,ﬂ.

So, the following theorem is true.

Theorem 2: mmﬁmafnwmmmwmammm
length (n — 2) (upwuwmmofmmpmmmm)umw[gj.
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HccaepyeTc CTpYKIypa n-pacio3HAILIAX TYIHMKOBEIX CHCTeM, m‘m_
AMHEHY B KAacce ABYX3AEMEHTHEIX IOAMHOMKeCT
OTHOCHTEABHO ONE nepeceveHHd H AOINOAHEHHH. =
pacmo3HaOLHX MAKCHMAABHHIX TYITHKOBBIX

TaKHX CHCTEM. cnm.';
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