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For a semigroup S and a subset L C S, the syntactic congruence of L is the relation
pr={(z,y) € Sx S |Vu,v € S* urv € L < uyv € L}.

The quotient semigroup S/py, is called the syntactic semigroup of L. The set L is called
disjunctive in S when py, is the equality (diagonal) relation on S. A disjunctive language
over a finite alphabet A is a disjunctive subset of the semigroup A™ (or the monoid
A*). A language L C AT (A*) is f-disjunctive if each pp-class is finite, and is called qf-
disjunctive if each pr-class other than W (L) (the residue of L) is finite, where W(L) =
{x eS| S'eS'NL = o}. A semigroup S is called a semigroup with I-quasi-length if I
is an ideal of S, and there exists a mapping I: I® — N such that I(zy) > () 4 (y) holds
for all z,y, zy € I®. If | is a partial homomorphism (i.e., satisfies [(zy) = I(z) + I(y) for
all z,y, zy € IC) then S is called a semigroup with I-length.

The authors give some characterizations of semigroups with (0-)quasi-length, and also
provide some necessary and sufficient conditions for a class of semigroups—including
finitely generated semigroups with quasi-length, finite m-groups, finite nil-extensions
of finite inverse semigroups—to be syntactic. A semigroup is called syntactic if it is
isomorphic to the syntactic semigroup of a language. The authors claim that their
results answer completely the question “What kind of semigroups can be isomorphic to
the syntactic semigroup of an f-disjunctive (respectively, ¢ f-disjunctive) language?”

Saeed Salehi

References

1. Bogdanovié, S. (1985). Semigroups with a System of Subsemigroups. Novi Sad: Inst.
of Math. MR0812051 (87f:20087)

2. Goralcik, P., Koubek, V., Ryslinkova, J. (1982). On syntacticity of finite regular
semigroups. Semigroup Forum 25:73-81. MR0663170 (84h:20065)

3. Guo,Y.Q., Li, L., Xu, G. W. (1985). On the disjunctive structure of dense languages.
Scientia Sinica., Ser. A 28:1233-1238. MR0851967 (87h:68088)

4. Guo, Y. Q., Shyr, H. J., Thierrin, G. (1985). Qf-Disjunctive Languages. Papers on
Automata and Languages, VII, K. Marx. Univ. Economics, Budapest, pp. 1-28.
MRO0847054 (87m:20183)

5. Guo, Y. Q., Xu, G. W., Thierrin, G. (1986). Disjunctive decomposition of languages.
Theoretical Computer Science 46:47-51. MR0868262 (88f:68078)

6. Guo, Y. Q., Shyr, H. J., Thierrin, G. (1986). F-disjunctive languages. International
Journal of Computer Mathematics 18:219-237.

7. Howie, J. M. (1995). Fundamentals of Semigroup Theory. New York: Oxford Uni-
versity Press. MR1455373 (98e:20059)

8. Lallement, G. (1979). Semigroups and Combinatorial Applications. New York: Wiley
Interscience. MR0530552 (81j:20082)

9. Lothaire, M. (2002). Algebraic Combinatorics on Words. Cambridge: Cambridge
University Press. MR1905123 (20031:68115)

10. Petrich, M. (1973). Introduction to Semigroups. Columbus: Merrill. MR0393206 (52


/mathscinet
/mathscinet/pdf/2839731.pdf?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&extend=1&pg4=AUCN&pg5=RVCN&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=&s5=salehi%2C%20saeed&s6=&s7=&s8=All&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=15
/mathscinet/search/publications.html?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&extend=1&pg4=AUCN&pg5=RVCN&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=&s5=salehi%2C%20saeed&s6=&s7=&s8=All&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=1
/mathscinet/pdf/2805301.pdf?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&extend=1&pg4=AUCN&pg5=RVCN&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=&s5=salehi%2C%20saeed&s6=&s7=&s8=All&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=17
/mathscinet/search/mscdoc.html?code=20M35%2C%2868Q70%29
/mathscinet/search/publications.html?pg1=IID&s1=682662
/mathscinet/search/publications.html?pg1=IID&s1=682662
/mathscinet/search/institution.html?code=PRC_YNU
/mathscinet/search/publications.html?pg1=IID&s1=190726
/mathscinet/search/publications.html?pg1=IID&s1=190726
/mathscinet/search/institution.html?code=PRC_SW
/mathscinet/search/journaldoc.html?&cn=Comm_Algebra
/mathscinet/search/publications.html?pg1=ISSI&s1=291179
/mathscinet/search/publications.html?pg1=IID&s1=714784
/mathscinet/pdf/812051.pdf?pg1=MR&amp;s1=87f:20087&amp;loc=fromreflist
/mathscinet/pdf/663170.pdf?pg1=MR&amp;s1=84h:20065&amp;loc=fromreflist
/mathscinet/pdf/851967.pdf?pg1=MR&amp;s1=87h:68088&amp;loc=fromreflist
/mathscinet/pdf/847054.pdf?pg1=MR&amp;s1=87m:20183&amp;loc=fromreflist
/mathscinet/pdf/868262.pdf?pg1=MR&amp;s1=88f:68078&amp;loc=fromreflist
/mathscinet/pdf/1455373.pdf?pg1=MR&amp;s1=98e:20059&amp;loc=fromreflist
/mathscinet/pdf/530552.pdf?pg1=MR&amp;s1=81j:20082&amp;loc=fromreflist
/mathscinet/pdf/1905123.pdf?pg1=MR&amp;s1=2003i:68115&amp;loc=fromreflist
/mathscinet/pdf/393206.pdf?pg1=MR&amp;s1=52:14016&amp;loc=fromreflist

11.

12.

13.

14.

15.

16.

17.

#14016)

Reis, C. M., Shyr, H. J. (1978). Some properties of disjunctive languages on a free
monoid. Information and Control 37:334-344. MR0497023 (80d:20064)

Reis, C. M. (1987). A note on f-disjunctive languages. Semigroup Forum 36:159-165.
MR0911052 (89b:68039)

Reis, C. M. (1990). F-disjunctive congruences and a generalization of monoids with
length. Semigroup Forum 41:291-306. MR1065958 (91j:20163)

Shyr, H. J. (1977). Disjunctive languages on a free monoid. Information and Control
34:123-129. MR0443460 (56 #1830)

Shyr, H. J., Thierrin, G. (1977). Disjunctive languages and codes, fundamentals of
computation theory. Proceeding of the 1977 Inter. FCT-Conference, Poznan, Poland,
Lecture Notes in Computer Science, Springer-Verlag, pp. 171-176. MR0478794 (57
#18267)

Shyr, H. J. (2001). Free Monoids and Languages. 3rd ed. Taichung, Taiwan: Hon
Min Book Company. MR1090325 (92b:68045)

Xu, G. W., Guo, Y. Q., Li, L. (1986). The union decomposition of a dense language
into disjunctive languages (in Chinese). Acta Math Sinica 29:184-188. MR0855700
(87k:68079)

Note: This list reflects references listed in the original paper as accurately as

possible with no attempt to correct errors.

© Copyright American Mathematical Society 2012, 2014


/mathscinet/pdf/393206.pdf?pg1=MR&amp;s1=52:14016&amp;loc=fromreflist
/mathscinet/pdf/497023.pdf?pg1=MR&amp;s1=80d:20064&amp;loc=fromreflist
/mathscinet/pdf/911052.pdf?pg1=MR&amp;s1=89b:68039&amp;loc=fromreflist
/mathscinet/pdf/1065958.pdf?pg1=MR&amp;s1=91j:20163&amp;loc=fromreflist
/mathscinet/pdf/443460.pdf?pg1=MR&amp;s1=56:1830&amp;loc=fromreflist
/mathscinet/pdf/478794.pdf?pg1=MR&amp;s1=57:18267&amp;loc=fromreflist
/mathscinet/pdf/478794.pdf?pg1=MR&amp;s1=57:18267&amp;loc=fromreflist
/mathscinet/pdf/1090325.pdf?pg1=MR&amp;s1=92b:68045&amp;loc=fromreflist
/mathscinet/pdf/855700.pdf?pg1=MR&amp;s1=87k:68079&amp;loc=fromreflist
/mathscinet/pdf/855700.pdf?pg1=MR&amp;s1=87k:68079&amp;loc=fromreflist

