Catenarity in a class of iterated skew polynomial rings

Manizheh Nafari Tarbiat Modarres University, School of Sciences,Department of Mathematics

Abstract

A ring R is catenary, if, for any two prime ideals P < Q of R,all saturated chains of prime ideals between P and Q have the same length.

Tauvel established the following useful height formula for enveloping algebras of solvable Lie algebras: height(P )+GKdim(R/P )=GKdim(R) for all prime ideals P in R.

Sei-Qwon Oh showed that a class of iterated skew polynomial rings is catenary in the case when certain parameters are not roots of unity.

In this thesis, we state definitions and properties of Gelfand- Kirillov dimension. Then, we explain the abstract properties sufficient to prove a catenarity results i.e. Gabber’s method abstracted. Finally, we explain and clarify catenarity and Tauvel’s height formula for a class of iterated skew polynomial rings includes the multiparameter quantized Weyl algebra and the coordinate ring of quantum symplectic space and the coordinate ring of quantum Euclidean space. In addition, we introduce some of concepts which is related to Gelfand-Kirillov dimension.

REFERENCES

[1] J. Alev, A. Ooms and M. Van den Bergh, A class of counterexamples to the Gelfand- Kirillov conjecture, Trans. Amer. Math. Soc. 348(1996), no.5, 1709-1716.

[2] J.-E. Bjork,The Auslander condition on noetherian rings, Sem. d’Algebre P. Dubreil et M.-P. Malliavin 1987-1988 ( M.-P. Malliavin, ed.), Lecture Notes in Mathematics, Vol. 1404 (Springer, Berlin,1989) , 137-173.

[3] W. Bohro and H. Kraft,Uber die Gelfand-Kirillov dimension, Math. Ann. 220(1976), 1-24.

[4] O. Gabber,Equidimensionalite de la variete characteristique, Expose de O. Gabber redige par T. Levasseur, Universite de Paris VI, 1982, unpublished mimeographed notes.

[5] I.M. Gelfand and A.A. Kirillov,Fields associated with enveloping algebras of Lie algebras, Doklady 167(1966), 407-409.

[6] ——–, Sur les corps lies aux algebras enveloppantes des algebras de Lie, Publ. math.

IHES 31(1966), 5-19.

[7] K.R. Goodearl and T.H. Lenagan,Catenarity in quantum algebras , J. Pure Appl. Algebra 111(1966), no. 1-3, 123-142.

[8] K.R. Goodearl and R.B. Warfield, Jr., An introduction to noncommutative noetherian rings, London Math. Soc. Stud. Text Ser. 16, Cambridge Univ. Press, Cambridg, 1989.

[9] M. Gromov,Groups of polynomial growth and expanding maps, Publ. Math. IHES 53(1981),53-73.

[10] T.W. Hungerford,Algebra, Springer-Verlag,1980.

[11] A.V. Jategaonkar,Localization in noncommutative noetherian rings, London Math. Soc.

Lecture Note Ser. 98, Cambridge Univ. Press, Cambridge, 1986.

[12] G. Krause and T.H. Lenagan,Growth of algebras and Gelfand-Kirillov dimension, Revised Edition, Graduate Studies in Mathematics, Vol. 22, American Mathematical Society, 2000.

[13] T.H. Lenagan,Enveloping algebras of solvable Lie superalgebras are catenary, Contemp.

Math. 130(1992), 231-236.

[14] T. Levasseur and J.T. Stafford,The quantum coordinate ring of the special linear group, J. Pure Appl. Algebra 86(1993), 181-186.

[15] H. Matsumura,Commutative Algebra, Mathematics Lecture Note Series, Benjamin, Reading, Mass.,1980.

[16] J.C. McConnell and J.J. Pettite,Crossed products and multiplicative analogues of Weyl algebras, J. London Math. Soc. (2) 38(1988), 47-55.

[17] J.C. McConnell and J.C.Robson,Noncommutative noetherian rings, Wiely-Interscience, New York, 1987.

[18] J. Milnor,A note on curvature and fundamental group, J. Diff. Geom. 2(1968), 1-7. [19] Sei-Qwon Oh,Catenarity in a class of iterated skew polynomial rings, Communications in Algebra, 25(1)(1997),37-49.

[20] J.T. Stafford and J.J. Zhang,Homological properties of (graded) noetherian PI rings,J.

Algebra 168 (1994), no.3, 988-1026.

[21] M. Takeuchi,Matrix bialgebras and quantum groups, Israel J. of Math. 72(1990), 232-251. [22] P. Tauvel,Sur les quotients permiers de l’algebre enveloppante d’une algebre de Lie resoluble, Bull. Soc. Math. France 106(1978), 177-205.

[23] J. Wolf,Growth of finitely generated solvable groups and curvature of Riemanian manifolds, J. Diff. Geom. 2 (1968), 421-446.

[24] A. Yekutieli and J.J. Zhang,Rings with Auslander dualizing complexes, J. Algebra, [25] J.J. Zhang, On Gelfand-Kirillov transcendence degree, Trance. Amer. Math. Soc.

348(1996), no.7, 2867-2899.

[26] ——,Connected Gorenstein algebras with enough normal elements, J. Algebra 189(1997), no.2, 390-405.

[27] ——, On lower transcendence degree, Advances in Mathematics 139 (1998), no.2, 157- 193.