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Free pro�nite semigroups and symbolidynamisJ. AlmeidaThere are various ways in whih symboli dynamis and the theory of pro�nitesemigroups have interated reently. Sine the monoid of ontinuous endomor-phisms of a �nitely generated pro�nite semigroup is itself pro�nite, a meaning anbe assigned to in�nite iteration of suh endomorphisms. This idea, applied to freepro�nite semigroups leads to simple desriptions of some of its elements whihmoreover are amenable to eÆient alulation. Moreover, methods from symbolidynamis may be employed to explore strutural features of free pro�nite semi-groups. On the other hand, onsider a subshift, that is, a symboli dynamialsystem onsisting of a set of doubly in�nite words (with a marked origin) over a�nite alphabet A whih is topologially losed as a subset of the produt of opiesof the disrete spae A and whih is stable under shifting the origin. The languageof its nonempty �nite fators has a topologial losure in the free pro�nite semi-group over the set A from whih the subshift may be reovered. In the ase of anirreduible subshift, the minimal elements in this losure turn out to onstitutea regular J-lass and its struture group is an invariant of the subshift under thenatural notion of isomorphism between time-disrete dynamial systems. Thesemaximal subgroups of the free pro�nite semigroup on A turn out to be free for awide lass of minimal subshifts, inluding the Sturmian and Arnoux-Rauzy ases.The aim of the talk is to give a survey of these topis and to present some of theideas and results whih are urrently known.
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Canonial CohomologiesD. ArtamonovIn some situations in homology theory the following onstrution of anonialohomologies appears. Let T be a left exat ovariant funtor from some abelianategory A to the ategory of abelian groups. Suppose that an objet G from Ais embedded into the objet C(G), so that the funtor T (C(G)) is exat. Then asin the onstrution of Godement's resolution we have a anonial resolution of anobjet G with ohomologies Hk(G). In the talk it will be disussed the followingquestions: are objets C(G) ayli and is the theory Hk(G) universal?
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On QuasirystalsV. A. ArtamonovSymmetries of rystals play a ruial role in the geometri theory of rystals,helping to lassify all possible ombinations for positions oupied by atoms inmaterials. A omplete lassi�ation of symmetries of rystals was known sinethirties in the last entury. But in 1984 a new alloy Al0;86Mn0;14 was disoveredwith an iosahedral symmetry whih was forbidden in the symmetry theory ofrystals and whih is known as Penrose tiling. These new metalli alloys whosedi�ration patterns sharp spots with non-rystallographi symmetries are alledquasirystals. In the talk we shall expose a mathematial approah to the theoryof quasirystalls.A quasirystal Q is loated in a physial spae U of a dimensional d whih is asubspae of an Euldean superspae E dimension n > d. There is an orthogonaldeomposition E = U � U?, where U; U? 6= 0. Denote by P : E ! U theorresponding orthogonal projetion. The spae U? is alled a phason spae.Let M be an a lattie (a free Z-module) in E with an orthonormal base e1; : : : ; enof the superspae E suh that U? \M = 0 andP = ( nXi=1 yiei j 0 � yi � 1) (1)a unit n-dimesional ube in the superspae E. Put K = (1�P)P � U?.De�nition A quasirystal Q in U in the image of (U �K)\M under the orthog-onal projetion P .In the talk I shall explain that E; M e1; : : : ; en an be reovered from Q. The setQ is disrete. If S is the unit disk in U with the enter at the origin then thereexist �nitely many quasirystals Q with the given intersetion S \ Q. FinallyI will disuss the notion of symmetry group of Q and the inverse semigroup ofsymmetries of Q.
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The Lattie of Mahine Invariant ClassesJ. BulsWe investigate the lattie of mahine invariant lasses [1℄. The design of stream i-phers motives the following onstrutions. A 3{sorted algebra V = hQ;A;B; q0; Æ; �iis alled an initial Mealy mahine if Q;A;B are �nite, non-empty sets, q0 2 Q;Æ : Q�A�!Q is a total funtion and � : Q�A�!B is a total surjetive funtion.An (indexed) in�nite word x on the alphabet A is any total map x : N �! A. Weshall set for any i � 0, xi = x(i) and write x[n; n+ k℄ = xnxn+1 : : : xn+k. The setof all the in�nite words over A is denoted by A!. Let (q0; x; y) 2 Q � A! � B! .We write y = q � x if 8n y[0; n℄ = q � x[0; n℄and say an initial mahine V transforms x to y. Let A = fa0; a1; : : : ; an; : : :g beany �xed outable alphabet and onsider the set Fin(A) of all non-empty �nitesubsets of A. Let M = fhQ;A;B; q0; Æ; �i jQ 2 Fin(Q) ^A;B 2 Fin(A)g , whereQ = fq1; q2; : : : ; qn; : : :g is any �xed ountable set. We say the word x 2 A!1 is aptfor hQ;A;B; q0; Æ; �i if A1 � A.De�nition A set ; 6= K � F = fx 2 A! jA 2 Ag is alled mahine invariant ifevery initial mahine V 2M all apt words of K transforms to words of K.Corollary [1℄ Let L be the set ontaining all mahine invariant sets. Then hL;[;\iis a ompletely distributive lattie, where [;\ are the set union and intersetion,respetively. The smallest element in this lattie is the set of all ultimately peri-odi words.Let An = fvjv 2 A� ^ jvj = ng, where A� is the free monoid generated by A andjvj | the length of v. The word v 2 A� is a fator of x 2 A! if there exist u 2 A�,y 2 A! suh that x = uvx. We denote by F (x) the set of x fators. The mapfx(n) = ard(F (x) \ An) is alled the subword omplexity of word x. The mapgx(n) = Pni=0 fx(i) is alled the growth funtion of word x. Let f; g : N �! Rbe total funtions. We write g = O(f) if 9C > 08n 2 Njg(n)j � Cjf(n)j. Let; 6= K � F. We say the f is omplexity of K if 8x 2 K fx = O(f).Proposition Let f : N �! R be any total funtion. If K1 = fx 2 F j fx = O(f)gthen K1 is mahine invariant. If K2 = fx 2 F j gx = O(f)g then K2 is mahineinvariant.This omes up to our expetations that the lattie L would serve as a measure ofwords omplexity. 7



8 J. BulsReferenes[1℄ Buls, J. Mahine Invariant Classes. In: Proeedings of WORDS'03, 4th Inter-national Conferene on Combinatoris on Words, Turku, Finland, TUCS GeneralPubliation (No 27, August 2003), pp.207{211.



On Clones of HyperfuntionsF. B�ornerA hyperfuntion on the basi set A is a funtion f : An ! P0(A), i.e. thevalues f(a1; : : : ; an) are nonempty subsets of A. A hyperlone is a superposition-losed set of hyperfuntions, ontaining the elementary (hyper)funtions. Besideshyperfuntions we also onsider \hypermorphisms g : An ! P0(Am). These hy-permorphisms form a small ategory MA. We investigate abstrat properties ofhyperlones and of subategories of MA. Moreover, we onsider extension-losedand restrition-losed hyperlones and their onnetions with relations on A.
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On Semilattie-ordered Semigroups ofBinary RelationsD. A. BredikhinLet Rel(X) be the set of all binary relations on X. We shall onsider the fol-lowing operation on Rel(X): relation produt Æ; intersetion \; left . and right/ restritive produts whih are de�ned as follows R . Q = (pr1R � X) \ Q,Q/R = Q\ (X�pr2R) where pr1R and pr2R are the �rst and seond projetionsof the relation R 2 Rel(X) [1℄. For any set 
 of operations on binary relations,denote by Rf
g the lass of algebras whose elements are binary relations andwhose operations are members of 
. By a semilattie ordered semigroup we meanan algebra (A; �;^) suh that (A; �) is a semigroup, (A;^) is a semilattie, andx(y^ z) � xy^xz, (x^y)z � xz^yz where � is the natural partial order relationof the semilattie (A;^). As it is shown in [2℄, the lass RfÆ;\g is a variety andequal to the lass of all semilattie ordered semigroups. The following theoremgives the desription of the lass RfÆ;\; .; /g.THEOREM. The lass RfÆ;\; .; /g is a variety. An algebra (A; �;^; .; /) be-longs to RfÆ;\; .; /g if and only if (A; �;^) is a semilattie ordered semigroup,(A; .) and (A; /) are a semigroups, and the following identities hold: x . x = x,x . y . z = y . x . z, x / x = x; x / y / z = x / z / y, (x . y) / z = x . (y / z),x . yz = (x . y)z, xy / z = x(y / z), xy . x(y . z) = x(y . z), (x / y)z / yz = (x / y)z,(x / yz)v = (x / y(zv . z))v, x(yz . v) = x((y / xy)z . v), x . (y \ z) = (x . y) \ z,(x \ y) / z = x \ (y / z).REFERENCES1. Shein B.M. Relation algebras and funtion semigroups, Semigroup Forum,V.1(1970), N1, P.1-62.2. Bredikhin D.A., Shein B.M. Representations of ordered semigroups and lattiesby binary relations, Colloq. Math. V.49 (1978), P.2-12.
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OSF -Solid Strongly Full Varieties of PartialAlgebrasS. Busaman, K. DenekeWe use the onept of a weakly invariant ongruene on partial algebras of type�n and we haraterize strongly full varieties of partial algebras of type �n whihare losed under taking of isomorphi opies of their lones of n-ary strongly fullterm operations. Finally we show that a strongly full variety of partial algebras oftype �n has this property if and only if it is OSF -solid for the submonoid OSF ofstrongly full hypersubstitutions whih have surjetive extensions.

13





Latties and Semilatties Having AntitoneInvolution in Every Upper intervalI. ChajdaA join-semilattie S with the greatest element 1 is setionally involutioned if foreah p of S there exists an antitone involution in the interval [p,1℄. A lattie L issetionally involutioned if its semilattie redut has this property. In every suha semilattie we an de�ne a binary operation "." and show that the lass of allsetionally involutioned semilatties (or latties) onsidered in the extended typeis a �nitelly presented variety. We will present ongruene properties of thesevarieties.
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Hilbert Algebras as Impliative PartialSemilattiesJ. CirulisThe partial operation ^ de�ned on a Hilbert algebra (A;!; 1) bya ^ b := minfx : a � b! xgturns the algebra into a kind of partial semilattie (A;^; 1). We haraterise thelass of all partial semilatties arising this way, and show that, in any of them,impliation an be restored bya! b = maxfx : b 2 [a) t [x)g,where t stands for join in the lattie of �lters of the respetive partial semilattie.
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Pseudoidentities and Hyper-pseudoidentitiesK. Deneke, B. PibaljommeePseudovarieties are lasses of �nite algebras whih are losed under taking of sub-algebras, homomorphi images and �nite diret produts. Pseudovarieties an bede�ned by sets of pseudoidentities { formal equalities of so-alled impliit oper-ations. We de�ne hyper-pseudoidentities by equalities of impliit operations andwe study the orresponding Galois onnetions and the omplete latties of allM -solid pseudovarieties of a given type.
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On some Classi�ation of the MaximalSubsemigroups of the Semigroup of allIsotone TransformationsI. DimitrovaWe denoted by Tn = TX the semigroup of all full transformations � of the �niteset X = f1; : : : ; ng under the operation of omposition of transformations, byDk = Jk = f� 2 Tn : jX�j = kg; (1 � k � n � 1) the Jk-lass, and byIk = kSi=1 Ji the ideal of the semigroup Tn.In this paper we onsider the �nite set X(<) = f1 < 2 < � � � < ng { orderedin the standart way. We all the full transformation � of X(<) isotone (order-preserving) if i � j =) i� � j�; the full transformation � of the set X(<)is inreasing (or dereasing) isotone if for every i � j =) i� � j�&i � i� (ori � j =) i� � j�&i � i�).We alulate the number of all idempotents � belonging to the same Jk-lass (1 �k � n) with �xed kernel equivalene ��, and also with �xed range (or odomain)X�, i.e. jX�j = jX=��j = k.We desribe the maximal subsemigroups of the Jn�i- lasses and of the In�i ideals(i = 1; 2) of the semigroup of all isotone transformations of the �nite set X(<) = f1; : : : ; ng.We ompletely obtain its lassi�ation and ount its number.Yang Xiuliang in "Communiations in Algebra" (2000) onsidered the maximalsubsemigroups of the In�1 ideal of the semigroup of all isotone transformations ofthe �nite set. Our main result is a ontinuation of this paper, but the proofs areobtained in di�erent methods.
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Distributors and the Power of the Ultra�lterTheoremM. Ern�eA distributor in a semilattie with a monotone multipliation is an upper set Uthat ontains ab _  i� it ontains a _  and b _ . Distributors are preiselythe kernels of homomorphisms onto distributive latties and form themselves analgebrai loale. The Sott-open distributors are in one-to-one orrespondene tothe nulei whose ranges are Wallman loales. Using these onepts, we explain whyalmost all known prime ideal theorems are equivalent to the Ultra�lter Theorem.
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Multidimensional Matrix Algebrai Systemsand Their AppliationsA. GasparyanIn the present paper we propose a sienti� program for the development of thematrix representation paradigm in an extended framework. We onsider algebraisystems of multidimensional matries with operations of di�erent types inludingbinary, ternary, multi-ary, shem- and network-like operations. After the prelimi-nary study of key properties we get to abstrat from matrix nature and determineontiguous algebrai systems. Some important model examples are onsidered tohighlight the key properties and some basi problems. Then we return again to ma-trix algebrai systems and formulate the problems about multidimensional matrixrepresentations of general algebrai systems, We give preliminary onsiderationsand determine key diretions. Here we give only some de�nitions and key notions.The p-dimensional matrix A = kai1:::ipk is a diret generalization of a usual two-dimensional matrix to the ase of many indies. The elements ai1:::ip 2 K whereK is a �eld, ring or a struture of other type adopting the addition(s) and(or)multipliation(s). If ir 2 f1; : : : ; nrg, so nr is alled the r-th range of A, thus Ais a n1 � � � � � np-matrix. By Mn1;:::;np(K) we denote the set of all n1 � � � � � np-matries. In partiular, if n1 = � � � = np = n, we have the set Mpn(K) of nubialp-dimensional matries over K. The addition of multidimensional matries as wellas their multiples by a � 2 K are de�ned as usual, but there is wide family ofmatrix multipliations most of whih an be expressed means of three simplestoperations: a)tensor multipliation, b)trae and )diagonal seletion. Combin-ing these elementary operations in appropriate way, one an ompose more andmore new operations. Aordingly we an de�ne di�erent type matrix algebraisystems: graded semigroups, graded groups, graded rings (binary and multiary),mani-sorted algebras, tree-like algebras, network- and some other type algebraisystems.
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An Introdution to BisemiringsSh. GhoshIn this talk, we introdue an algebrai struture alled bisemiring. An algebraistruture (S, +, . , x ) is alled a bisemiring if (S, +, . ) and (S, . , x ) are semirings.Various interesting examples show that bisemirings arise quite naturally in theliterature of abstrat algebra. We have studied some speial lasses of bisemiringswith ertain onditions whih onnet the three binary operations, espeially thebisemirings whih are indued by Boolean rings and lattie-ordered groups andharaterize the lass of bisemirings whih are subdiret produts of them. Nextwe onsider distributive quasi-latties with a third binary operation, * , that isidempotent, ommutative, assoiative and distributive over others in all possibleways. We proved that suh a bisemiring an be embedded in a subdiret produtof two distributive quasi-latties and * is uniquely determined by them.
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Very Many Clones Above the Unary CloneM. GoldsternIt is well known that on a �nite base set with k elements there are exatly k+1lones that ontain all unary funtions, and they form a hain in the lone lattie(Slupeki et al).On a ountable set it is known that the interval of lones above the unary loneontains exatly two oatoms (Gavrilov), and I showed reently that this intervalmust be unountable.Together with Saharon Shelah we now showed that the ardinality of this intervalis the same as the ardinality of the full lone lattie: it embeds the power set ofthe ontinuum.
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Solving equations over a two-elementalgebraT. Gorazd, J. Krzazkowski�yThis paper presents a omplete lassi�ation of the SAT problem for any twoelement algebra. The situation for terms and polynomials is onsidered. We showthe duality for the lass of two element algebras. The problem is either P or NPC.We propose a new de�nition of omplexity lassi�ation for algebras.A problem for algebra A will be alled:� semantially NPC i� for every algebra B suh that Clo(A) = Clo(B) theproblem for B is NPC� semantially P i� for every algebra B suh that Clo(A) = Clo(B) theproblem for B is P� semantially P-NPC i� there exist algebras B and C with Clo(A) =Clo(B) = Clo(C) and the problem for B is P, and for C is NPCWe show that the problems of solving one or a system of equations over terms andpolynomials are either semantially P or semantially NPC.

�Jagiellonian University, Craow, Poland,yCollege of Management and Publi Administration,Zamo�s�,Poland31





L. Gorainova IlievaL. Gorainova Ilieva, S. MarkovskiAn algebra is said to have the property (k,n) if any of its subalgebras generatedby k distint elements has exatly n elements. The importane of these algebrasan be seen by the fat that every suh algebra represents a model of k-design. Weonsider examples of algebras with the property (k,n) and some varieties of suhquasigroups.
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HyperquasivarietiesE. Grazy�nskaHyperidentities of a given type were invented by the authors in [1℄. The notion ofhyperquasivarieties as well as the notion of hyper-quasi-identity were invented in[2℄. We generalize some notions invented by A. I. Mal'ev in [3℄. Hyperidentitiesin monounary algebras, onsidered by T. Waldhauser [4℄ will be disussed. Wewill present various examples. Connetions of onsidered notions with some oper-ators on lasses of algebras will be shown. Some G. Birkho�'s or Mal'ev's typetheorems will be presented.Referenes[1℄ Grazynska E., Shweigert D., Hyperidentities of a given type, Algebra Univer-salis 27, 1990, 305-318.[2℄ Grazynska E., Shweigert D., Hyperquasivarieties, preprint Nr. 336, ISSN0943-8874, August 2003, Univ. Kaiserslautern, Germany.[3℄ Mal'ev A. I., Algebrai systems, Springer-Verlag, Berlin Heildelberg New York1973.[4℄ Waldhauser T., University of Szeged, Hungary, e-mail orrespondene, Deem-ber 2003.
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Standard QBCC-AlgebrasR. Hala�sQBCC-algebras form a natural generalization of BCC-algebras, an extension ofBCK-algebras. In the talk we give a onstrution of QBCC-algebras from qua-siordered sets with the top element, the so-alled standard QBCC-algebras. Alsosome important properties of standard QBCC-algebras will be disussed.
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Radial Polynomial of Trilinear AlterningFormsJ. HoraLet f be a trilinear alternating form on an n-dimensional vetor spae V overa �nite �eld. For every v 2 V denote by r(v) the dimension of the subspaefu; f(v; u; w) = 0 for every w 2 V g. The polynomial p(f) =Pv2V xn�r(v)yr(v) isan invariant of the form and is "ompatible" with diret sums of forms. Moreover,in the ase of the two-element �eld p(f) detemines the form f uniquely up todimension 7.
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Generalized Difuntionality, PixleyCategories, and a General BournLoalization TheoremZ. JanelidzeWe introdue a notion of a t-losed relation, where t is an extended matrix0� t11 ::: t1;m�1 j t1m::: ::: ::: j :::tn1 ::: tn;m�1 j tnm1Aof terms tij in an algebrai theory T. In the speial ase when T is the variety ofsets and t is the matrix � x y y j xx0 x0 y0 j y0�obtained from the Maltsev identitiesp(x; y; y) = x,p(x0; x0; y0) = y0;a t-losed relation is the same as a difuntional relation. Thus, the notion of a t-losed relation is a generalization of the notion of a difuntional relation. Moreover,the well-known theorem whih states that a variety V of universal algebras is aMaltsev variety (i.e. ontains a term p satisfying the identities above; see [S℄) if andonly if every binary homomorphi relation in V is difuntional, an be generalizedas follows:Theorem. A variety V, whose theory is equipped with an interpretation of Tin it, ontains a term p satisfyingp(t11(x1; :::; xar(t11)); :::; t1;m�1(x1; :::; xar(t1;m�1))) = t1m(x1; :::; xar(t1m)); :::;p(tn1(x1; :::; xar(tn1)); :::; tn;m�1(x1; :::; xar(tn;m�1))) = tnm(x1; :::; xar(tnm))if and only if every n-ary homomorphi relation in V is t-losed.Let W be a ommutative variety and let t be a matrix of terms in the theory of W;the lass of W-enrihed varieties de�ned by the equational ondition above an benaturally extended to a lass of W-enrihed ategories: take all ategories enrihedin W in whih every n-ary relation is t-losed. These ategories will be alled t-ategories. By extending Maltsev varieties in this way, we would obtain Maltsevategories in the sense of [CLP℄. More preisely, a �nitely omplete ategory Cis a Maltsev ategory if and only if W is a t-ategory, where t is the matrixorresponding to the Maltsev identities. Moreover, we show that the arithmetial41



42 Z. Janelidzeategories in the sense of [Pe℄, the unital ategories in the sense of [B℄, the stronglyunital ategories in the sense of [B℄ and the subtrative ategories in the sense of[J3℄ an also be obtained from the orresponding varieties using the orrespondingt-losedness. We onsider another speial ase of the matrix t, whih orrespondsto the Pixley axioms p(x; x; y) = p(x; y; x) = p(y; x; x) = x (see [Pi℄). In this asea t-ategory will be alled a Pixley ategory. Pixley ategories (as well as Maltsevategories) have normal loal projetions in the sense of [J2℄ (see also [J1℄). Forvarieties this was shown in [J2℄. We show that Barr exat Pixley ategories anbe haraterized by the following identity on the equivalene relations:(R Æ S) ^ T = (R ^ T ) Æ (S ^ T );this helps to transform the "equation"(Arithmetiity) = (Maltsev) + (Pixley axiom),known for varieties, into the "equation"(Arithmetial [Pe℄) = (Maltsev [CLP℄) + (Pixley)for Barr exat ategories. Finally, we onstrut a map L : M� !M , where M isthe set of all matries of terms in the theory of the variety of sets and M� is theset of all matries of terms in the theory of the variety of pointed sets and provethe following general Bourn loalization theorem:Theorem. Let C be a �nitely omplete ategory and let t be a matrix in M�.The ategory C is a L(t)-ategory if and only if C is loally a t-ategory, i.e. every�bre of the �bration of pointed objets of C is a t-ategory.This theorem inludes the following two theorems as speial ases:Theorem [B℄. A �nitely omplete ategory C is a Maltsev ategory if and onlyif C is loally unital.Theorem [J3℄. A �nitely omplete ategory C is a Maltsev ategory if and onlyif C is loally subtrative.Referenes:[B℄ D. Bourn, Mal'ev ategories and �bration of pointed objets, Applied Cate-gorial strutures 4, 1996, 307-327.[CLP℄ A. Carboni, J. Lambek, and M. C. Pedihio, Diagram hasing in Mal'evategories, Journal of Pure and Applied Algebra 69, 1990, 271-284.[J1℄ Z. Janelidze, Charaterization of pointed varieties of universal algebras withnormal projetions, Theory and Appliations of Categories, Vol. 11, No. 9, 2003,212-214.[J2℄ Z. Janelidze, Varieties of universal algebras with normal loal projetions,Georgian Mathematial Journal, Vol. 11, No. 1, 2004, to appear.



Generalized Difuntionality, Pixley Categories, and a General Bourn Loalization Theorem 43[J3℄ Z. Janelidze, Subtrative ategories, submitted for publiation.[Pe℄ M. C. Pedihio, Arithmetial ategories and ommutator theory, Appliedategorial strutures 4, 1996, 297-305.[Pi℄ A. F. Pixley, Distributivity and permutability of ongruene relations in equa-tional lasses of algebras, Proeedings of the Amerian Mathematial Soiety Vol.14, No. 1, 1963, 105-109.[S℄ J. D. H. Smith, Mal'ev varieties, Leture Notes in Mathematis 554, Springer,1976.





On Latties of Topologies of Finite UnaryAlgebrasA. KartashovaIf < A;
 > is an arbitrary algebra, then a topology on the set A is a topology onthe algebra < A;
 > if eah operation from 
 is ontinuous with respet to thistopology. The set of all topologies on < A;
 > forms a omplete lattie wherethe order is indued by inlusion. This lattie is the lattie of topologies of thealgebra < A;
 > and it is denoted by =(A). As usual, the ongruene lattie ofan algebra < A;
 > is denoted by ConA. R. MKenzie has shown that for every�nite algebra < A;
 > there exists a �nite algebra < B; f1; f2; f3; f4 > with fourunary operations suh that ConA �= ConB (see, e. g., [1, Theorem 4.7.2℄). Weprove the similar result for the lass of latties of topologies of unary algebras.Theorem 1. If < A;
 > is a �nite unary algebras then there exists a �nitealgebra < B; f1; f2; f3; f4 > with four unary operations suh that =(A) �= =(B).Further, it follows from [1, Theorem 5.6℄ that there is a �nite algebra with twounary operations suh that its ongruene lattie is isomorphi neither of ongru-ene latties of unars (a unar is an algebra with one unary operation.) In thepresent paper the following theorem for the lass of latties of topologies of unaryalgebras is proved.Theorem 2. There exists an in�nite set K of pairwise nonisomorphi latties suhthat if L 2 K then L �= =(A) for some �nite algebra < A; f; g > with two unaryoperations. Moreover L is isomorphi to none of the latties of topologies of unars.Referenes[1℄ Johnsson J., Seifert R.L. A survey of multi-unary algebras, Mimeographedseminar notes, U.C. Berkeley, 1967
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Unary Algebras with Hopf PropertyV. K. KartashovFollowing [1℄, we shall say that an algebra A has Hopf property if every surjetiveendomorphism of A is injetive. In the paper [2℄ it is proved that any �nitely gen-erated monounary algebra has Hopf property. In the present paper we desribemore general lass of unary algebras with Hopf property. Let A =< A;
 > be anarbitrary unary algebra of a signature 
. Then A is alled ommutative if fg = gffor all symbols f; g 2 
. The set of all �nite words over 
 is denoted by 
�. Analgebra A of signature 
 is strongly onneted if for elements a; b 2 A there existsa word w 2 
� suh that aw = b. Theorem. The following algebras have Hopfproperty: 1. any strongly onneted ommutative unary algebra; 2. any �nitelygenerated ommutative unary algebra of a �nite signature.Referenes[1℄ Neumann H. Varieties of groups, Springler-Verlag: Berlin. Heidelberg. NewYork, 1967.[2℄ Kartashov V.K. Unars with Hopf property// V International onferene "Alge-bra and number theory: Modern problems and appliations", Abstrats, Russia,Tula, May 19-24, 2003, p. 126.
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Generalizations of MV-AlgebrasJ. K�uhrMV-algebras an be onsidered as bounded ommutative lattie-ordered semi-groups. We deal with (semi)latties with setionally antitone permutations andwith dually residuated lattie-ordered semigroups whih inlude MV-algebras asa speial ase and whih are in general neither ommutative nor bounded.
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On the Struture of Generalized Rough SetsM. KondoIn this paper we onsider some fundamental properties of generalized rough setsindued by binary relations on algebras and show that1. Any reexive binary relation determines a topology.2. If � is an equivalene relation on a set X , then O = fA � X j ��(A) = Ag isa toplogy suh that A is open if and only if it is losed.3. Every subalgebra is a rough subalgebra in any algebra.4. For any pseudo !-losed subset A of X , ��(A) is an !-losed set if and onlyif !(x; x; � � � ; x) 2 ��(A) for any x 2 X .Moreover we onsider properties of generalized rough sets.
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On Fratal QuasigroupsS. MarkovskiDi�erent kinds of quasigroup transformations of strings whose elements are froma �nite set Q an be de�ned, using a quasigroup operation � on Q. One an notiefratal struture of iteratively transformed strings in several ways. One way isto onsider the distributions of the elements in the transformed strings where,for some quasigroup operations, a fratal struture appears. It follows from therealized experiments that we an de�ne a quasigroup (Q; �) to be fratal if theequality x(k)k+1 = x1 � xk+1 is an identity in (Q; �), where k is the ardinality ofQ. Here the term x(k)k+1 with variables x1; x2; : : : ; xk+1 is de�ned indutively by:x(0)i = xi, x(k)k+1 = x(k�1)k � x(k�1)k+1 . It is shown that some lasses of quasigroupsare fratal, like the lass of groups Zp, for prime p, the lass of (known) Steinerquasigroups, and some others.
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The Lattie of Varieties of Fibred AutomataA. Mu�kaThe lass of all �bered automata [1℄ is a variety of two-sorted algebras [2℄, [3℄.The Birkho� Type Theorem for varieties holds also in the ase of many-sortedalgebras. In partiular, a lass of many-sorted algebras is equationally de�nable ifand only if it is a variety. In the talk I will provide a full desription of the lattieof varieties of �bred automata together with an equational basis for eah of them.Referenes[1℄ J. D. H. Smith, Continued frations, �bered automata, and a Theorem of Rosen-berg Multi. Val. Logi., 2002, Vol. 8(4), pp. 503-515.[2℄ G. Birkho� and J. D. Lipson, Heterogeneous algebras, J. Comb. Th. 8 (1970),115 - 133.[3℄ H. Lugowski Grundz�uge der Universellen Algebra (Teubner, Leipzig) (1976).
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Undeidability of Automorphism Groups ofCountable Homogeneous GraphsN. MudrinskiA �rst-order struture M is alled homogeneous (or ultrahomogeneous) if everyisomorphism '0 : F1 ! F2 between its �nitely generated substrutures F1; F2an be lifted to an automorphism ' of M , so that 'jF1 = '0. In relationalstrutures (e.g. in graphs), sine every subset of the domain of M arries an induedsubstruture of M , in the above de�nition one may replae the words `�nitelygenerated' by `�nite'. Countable homogeneous graphs were ompletely lassi�edin 1980 by Lahlan and Woodrow. These are: mKn (m disjoint opies of ompletegraphs of size n), where at least one of m;n is in�nite, the omplements of these,the Henson graphs Hn, n � 3 (the homogeneous ountable graphs universal for thelass of all �nite graphs omitting a lique of size n), the omplements of Hensongraphs, and the ountable random graph R. Also, there is a number of otherlasses in whih the homogeneous strutures have been determined (inluding, forexample, �nite graphs, ountable tournaments, digraphs, posets and �nite groups).In this talk, we give an aount on the result stating that the automorphism groupof every ountable homogeneous graph ontains a opy of eah ountable group.From that fat we dedue undeidability of the (universal) theory of suh a group.In passing, we show that the Henson graphs Hn are retrat rigid. This is a jointresearh with I.Dolinka (Novi Sad).
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Representations of Involutive RingsN. NiemannRings of endomorphisms of vetor spaes are lassial examples of non-ommutativerings. The question under whih irumstanes a given (non-ommutative) ringan be onsidered as a subring of a ring of endomorphisms leads to a ruial resultof Jaobson: Up to isomorphism, the primitive rings are exatly the subrings ofendomorphism rings. If additionally, the vetor spae is equipped with a non-degenerate form �, the set of endomorphisms having an adjoint with respet to� an be onsidered as an involutive subring of End(V ). This gives rise to theterm of a representation of an involutive ring: We say an involutive ring R is rep-resented over a vetor spae V with form � if it an be embedded in a subring ofEnd(V ) suh that the involution on R orresponds to the adjuntion on End(V )with respet to �. This talk is onerned primarily with the haraterisation ofrepresentable
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Jordan Blok Struture of Some UnipotentElements in Modular Representations ofAlgebrai GroupsA. A. OsinovskayaLet G be a simple simply onneted algebrai group of rank n > 2 over an alge-braially losed �eld K of harateristi p > 0. For a unipotent element u 2 G anda rational representation � of G denote by J�(u) the set of sizes of bloks (with-out their multipliities) in the anonial Jordan form of �(u). Below �1; : : : ; �nis the base of the root system of G, !1; : : : ; !n are the fundamental weights ofG, and � is p-restrited with the highest weight ! = Pni=1mi!i. Let N be theset of nonnegative integers and Nba = fi 2 N j a � i � b; a; b 2 N; a � bg.Root elements are assumed to be nonunity elements of root subgroups. If u isa root element for a root �, then V is the value of ! on the maximal root ofthe same length as �. Set m�(u) = min(V + 1; p) and !(u) = min(mi + 1 j�i and � are of the same length ). We assume that p > 2 if G = Bn(K), Cn(K),or F4(K). Call roots �j and �k linked if they are onneted on the Dynkin dia-gram. If all roots of G have the same length, we regard them as long. De�nition1. The weight ! is loally p-small of type I if mj + mk < p � 1 for some linkedlong roots �j and �k or 2ms + mt < p� 2 for linked long root �s and short root�t. The weight ! is loally p-small of type II if mj +mk < p� 1 for some linkedshort roots �j and �k, or G = Bn(K) and 2mn�1 + mn < p, or G 6= Bn(K)and 2ms + mt < p � 2 for linked long root �s and short root �t. We proved thefollowing theorem.Theorem 1. Let u 2 G be a root element and u be long for G = Bn(K). As-sume that ! is loally p-small of type I for long u and ! is loally p-small oftype II for short u. Then J�(u) = Nm!(u)1 . For all p-restrited representationsNm!(u)!(u) � J�(u).Theorem 2. Let p > 2 and G = An(K). Assume that u is a regular unipotentelement of a naturally embedded subgroup of type A2. Set � = Pni=1mi, g =min(2� + 1; p), I = fk 2 Ng1 j k � 1(mod 2)g, m = mini(mi + mi+1), andM = min((p� 1)=2;�). If n > 3 and mi +mi+1 +mi+2 +mi+3 < p� 2 for somei < n� 2, then I � Jord�(u) � Ng1. Furthermore, if in this situation 2� + 1 � p,then J�(u) = I . If mi + mi+1 � (p� 1)=2 for some i, then 2k + 1 2 J�(u) for allk 2 NMm . 61





Sheaves and Presheaves of Di�erential RingsA. OvhinnikovWe onstrut setions of di�erential spetrum using only loalization and proje-tive limits. For this purpose we introdue a speial form of a multipliative systemgenerated by one di�erential polynomial and all it D-loalization. Due to thistehnique one an onstrut setion of di�erential spetrum of a di�erential ring Rwithout the omputation of its di�erential spetrum di�spe R. We ompare ouronstrution with the Kovai's struture sheaf appeared in [4, 5℄ and with theresults obtained by Keigher in [2℄. The Kovai's approah is the generalizationof the Hartshorne's point of view on ommutative shemes [1℄. Our way to de-�ne di�erential shemes uses the Shafarevih's approah to ommutative shemesappeared in [6℄. These two onstrutions are equivalent on a ertain lass of dif-ferential rings. We also show how to ompute setions of fator-rings of rings ofdi�erential polynomials. All omputations in this paper are fatorization free.Referenes:[1℄ Hartshorne R., Algebrai Geometry, Springer-Verlag, New York, 1977.[2℄ William F. Keigher, On the struture presheaf of a di�erential ring, J. PureAppl. Algebra 27, 1983, 163-172.[3℄ Kolhin E.R., Di�erential Algebra and Algebrai Groups, Aademi Press,1973.[4℄ Kovai J.J., Global setions of di�spe, J. Pure and Applied Alg., 171, 2002,265-288.[5℄ Kovai J.J., Di�erential Shemes, Di�erential Algebra and Related Topis,Proeedings of the International Workshop, Rutgers University, Newark, Novem-ber 2-3, 2000.[6℄ Shafarevih I.R., Basi Algebrai Geometry: Shemes and Complex Manifolds,Vol. 2, Springer-Verlag New York, 1996.
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Some Aspets of Rational ArithmetiFuntionsV. Laohakosol and N. PabhapoteRational arithmeti funtions are funtions of the formg1 � � � � � gr � h�11 � � � � h�1swhere gi; hj are ompletely multiplative funtions. Three aspets of these fun-tions, namely, haraterizations, Bushe-Ramanujan type identities and binomialformulas, are studied.2000 Mathematis Subjet Classi�ation: 11A25.Key words and phrases: arithmeti funtions, rational arithmetis funtions, Bushe-Ramanujan identities
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On Peirean Algebrai LogiR. P�oshelThe existential graphs devised by Charles S. Peire an be understood as an ap-proah to represent and to work with relational strutures long before the mani-festation of relational algebras as known today in modern mathematis. It an beshown that that the expressive power of Pearean Algebrai Logi (PAL) is equiva-lent to the expressive power of Krasner-algebras (whih extend relational algebras).Therefore, from the mathematial point of view these graphs an be onsidered asa two-dimensional representation language for �rst-order formulas. In the talk wesketh the approah of PAL to propositional logi (existential graphs) and to �rstorder logi (relation graphs).
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Maximal Clones Containing thePermutationsM. PinskerWe present for all base sets X of in�nite regular ardinality an expliit list of allmaximal lones C on X whose unary part C(1) is non-trivial and ontains all per-mutations of X ; this generalizes a theorem by L. Heindorf for ountably in�niteX . It turns out that ompared to the size of the whole lone lattie, the numberof suh lones is relatively small. Moreover, it is a monotone funtion of the ardi-nality of the base set X , whih is not trivial as for example the number of maximallones whih ontain all unary funtions varies heavily with ertain set-theoretialproperties of X . Extending a result due to G. Gavrilov for ountably in�nitebase sets, we then determine on all in�nite X all maximal submonoids ("unarylones") of O(1) that ontain the permutations and explain their onnetion withthe maximal lones exposed before.
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On the Formulability of Derived Objets ofUniversal AlgebrasA. G. PinusLet SubA be the lattie of all subalgebras of some universal algebra A. LetP+SubA = fB 2 SubA j there exist some positive quantiferfree formula �(x)sush that B = fa 2 A j A j= �(a)gg. Let we de�ne PSubA (9+SubA; ESubA)by analogue with the de�nition of olletion P+SubA if we replae the onditionfor formula �(x) to be positive quantiferfree formula by the ondition to be quan-tiferfree (to be positive existentional, to be elementary) formula.THEOREM 1. For any �nite algebra A the following onditions 1) and 1'), 2)and 2'), 3) and 3'),4) and 4') are in pairs equivalent: 1) SubA = P+SubA, 1')all inner homomorphisms of algebra A are inner epimorphisms of algebra A; 2)SubA = PSubA, 2') all innere isomorphisms of algebra A are automorphisms ofalgebra A; 3) SubA = 9+SubA, 3') all subalgebras of algebra A are losed relativeto any endomorphism of the algebra A; 4) SubA = ESubA, 4') all subalgebras ofalgebra A are losed relative any automorphism of the algebra A.We desribe also the �nite algebras A for whih some its transpositions are ondi-tional (elementary onditional, positive onditional, 9+-onditional) termally. Forexample,THEOREM 2. For any �nite algebra A the following onditions are equiva-lent: 1)SubA = ESubA and AutA be abelian, 1') all automorphisms of algebraA are elementary onditional termally automorphism; 2) SubA = 9+SubA andEndA be abelian, 2') all endomorphisms of algebra A are 9+-onditional termallyendomorphism.
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Meet-ontinuous Intervals of Subsemilattiesare AlgebraiL. RitterWe onsider an interval of the losure system of all �-subsemilatties of a given�-semilattie. It is known that suh intervals are algebrai for � = !. We showthat these are the only instanes of algebraiity for arbitrary �. This is derivedfrom the fat that in weakly meet-ontinuous intervals of the above type �-meetsare already �nite meets. In the proof we use the notion of strongness as introduedby Faigle.
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Sublatties of Suborder LattiesM. SemenovaSeveral results on latties whih are embeddable into latties of suborders of par-tially ordered sets are presented. One of the main results is that the lass oflatties embeddable into suborder latties of posets of the height n is a �nitelybased variety, for any natural n.
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Involutive Graph AlgorithmsE. ShemyakovaIn this paper, a new onept of involutive graphs is studied. The onepts ofprojetion and ompletion of an involutive division are presented. Criteria ofnoetherity and ompleteness are presented. A new series of involutive divisions isonstruted by applying the ompletion operation to known involutive divisions..The divisions of this series are more optimal than the lassial involutive divisionsfor Gerdt's involutive algorithms. Another series of involutive divisions is on-struted yielding a solution to Gao's problem. The properties of these divisionsare studied.
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On the Colouration of TermsSl. ShtrakovLet F be a �nite set of operation symbols with an arity funtion denoted by� : F ! N , X be a set of variables, and W� (X) the set of terms of type �: A termis oloured if all its operation symbols are supplied with integers (alled olours).Coloured terms are useful in omputer siene for example to desribe the strutureof �le system, in XML tehnology et. They are important when applying di�erenthypersubstitutions, (alled oloured hypersubstitutions) in universal algebra, also.We onsider two ways for olouration of terms. The �rst one starts from the leaves(variables), and it an be realised by a tree automaton. The seond one startsfrom the root operation symbol, and it an be realised by a Turing's mahine. Itis proved that these two abstrat devies are equivalent.
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Dualities for PolytopesP. �SlusarskiPolytopes (�nitely generated onvex subsets of real aÆne spaes) an be onsid-ered as baryentri algebras. (And it is well known that eah baryentri algebraembeds into a Plonka sum of onvex sets.) In this talk, we will establish a dualitybetween the ategory of suh polytopes (with baryentri algebra homomorphismsas morphisms) and a ertain ategory of representation spaes. We will also pro-vide a haraterisation of the latter ategory. Our result generalizes a duality forquadrilaterals given by K. Pszzo  la, A. Romanowska and J. D. H. Smith.
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Totally Reexive Totally Symmetri PatternAlgebrasE. V�armonostoryA possible approah to onservative operations is to onsider them as relationalpattern funtions or %-pattern funtions. A k-ary relation % on a set A induesa partion of eah power Ak; into "patterns" in a natural way. An operation onA is alled a %-pattern operation if its restrition to eah pattern is a projetion.An algebra is alled a %-pattern algebra if its fundamental operation are %-patternfuntions for the same relation % on A. A �nite algebra A is alled funtionallyomplete if every (�nitary) operation on A is a polynomial operation of A. Weexamine funtional ompletenes of algebras with %-pattern fundamental operationsin the ase when % is the totally symmetri relation of A.
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Hypersubstitutions in the Variety of LeftSymmetri Left Distributive GroupoidsA. Vanz�urov�aExamples of left symmetri left distributive groupoids in low orders are given.Normal forms for terms in the variety SD are presented, and the orrespondingnormal form hypersubstitutions are seleted. Multipliation in the groupoid ofnormal form hypersubstitutions is alulated, and proper normal form hypersub-stitutions with respet to SD are determined. They form a monoid of order four.
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On Some Properties of CharaterizableIdeals in Rings of Di�erential PolynomialsA. ZobninWorking in rings of di�erential polynomials, we study the property of a radialdi�erential ideal to be haraterizable. This property and is not stable underisomorphisms. We show that in the algebrai ase almost all radial ideals areharaterizable. In the di�erential ase we represent non-haraterizable idealsas homomorphi images of haraterizable ones. For any natural number n, weonstrut a radial di�erential ideal that has exatly n omponents in its minimalharateristi deomposition.
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Free Abelian Extensions of p-permutableAlgebrasP. B. ZhdanovihLet S0; Sp be semigroups and S the free produt S0�Sp with adjoined unit element1. Denote by V the variety of ats over S with a ternary operation p(x; y; z)satisfying the two Mal'ev identities: p(x; x; y) = p(y; x; x) = y and also identitiesof the form p(s(x); s(y); s(z)) = s(p(x; y; z));for eah s 2 Sp. Algebras from V are alled Sp-permutable. The variety V isongruene permutable due to the Mal'ev theorem. We explore the onstrutionof free abelian extensions in V , whih is applied to the onstrution of solvable V -algebras. The lass of Sp-permutable algebras is important beause the onstru-tion of free abelian extensions and free solvable algebra in an arbitrary ongruenepermutable variety is redued to the ase of V -algebras. The main results are thefollowing.1. We give a onstrution of a free abelian extension of an arbitrary V -algebraA in terms of A. We also onstrut the free solvable V algebra of degree kfor eah k 2 N.2. The variety Vk of all solvable Sp-permutable algebras of degree n � k has asolvable identity problem if and only if S has a solvable word problem.3. A lass of all solvable algebras is not ontained in any proper subvariety ofV .4. Let F kq be the free solvable algebra of degree k and of a �nite rank q. If S is�nite, the algebra F kq is not embedded into F kr , provided q > k. This is notthe ase for �nitely generated in�nite monoids.5. The algebra A is alled Hop�an if eah epi-endomorphism of A is in fat anautomorphism.
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