Print ISSN: 2588-2546
Online ISSN: 2588-2554

Mathematical Researches

Kharazmi University

Homepage: https:/mmr.khu.ac.ir/

The Structure of finlte Abelian p-groups by the order of their
schur multipliers

Mohsen Parvizi'"='*, Peyman Niroomand?'*", Afsaneh Mohammadpour Yengjeh® ',

Saeed Kayvanfar?
1. Department of Pure Mathematics, Ferdowsi University of Mashhad, Mashhad, Iran.
PLE-mail: parvizi@um.ac.ir
2. School of Mathematics and Computer Science, Damghan University, Damghan, Iran.
E-mail: p_niroomand@yahoo.com
3. School of Mathematics and Computer Science, Damghan University, Damghan, Iran.
E-mail: mohammadpoor@yahoo.com
4. Department of Pure Mathematics, Ferdowsi University of Mashhad, Mashhad, Iran.
E-mail: skayvanf@um.ac.ir

Article Info ABSTRACT

Article type: .
] Introduction
Research Article

The Schur multiplier M (G), which is the second homology group of a group

Avrticle history: G, was introduced by I. Schur in his works on projective representations of a

?g(ﬁaﬁl 2019 group in 1904. During one century several investigations on this topic have been
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6 June 2020 approached by several authors. Among the class of groups, the class of finite p-
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6 Junz 2020 groups took a special attention because it is well known that the p-part of M (G)
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29 March 2022 is embedded into the Schur multiplier of the Sylow p-subgroup of G. The

famous result of Green shows that a p-group of order p™ has the Schur
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Keywords: multiplier of order bounded above by pz"("'l). It allows us to write |[M(G)| =
;Cur}?i;)"er; pa=D=t@ for some £(G) = 0. The integer t(G) is called the corank of a finite
Ejgir:)euﬁ;be”an p-group G, and it is denoted by corank (G). The structure of all p-groups with
Sct?,tri;giﬁ t(G) < 7 is completely classified in several papers, so it is quite natural to ask the

following question. “Is it possible to characterize all finite p-groups by t(G)?”
At the moment, there is no result for t(G) = 8, and the question is still open.
This article answers this question in the affirmative when G is belong to class

of finite abelian group.
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Material and methods

We use the fundamental theorem of finitely generated abelian groups and
the famous theorem by Schur which states the behavior of the Schur multiplier
functor with respect to direct products to obtain some numerical inequalities
between the orders of the Schur multipliers of finite abelian p-groups. First we
consider finite abelian p-groups without a cyclic factor of order p, and then the

general case will be discussed.

Results and discussion
We show that for each integer t, there are finitely many finite abelian p-
group G with t(G) = t. Moreover for each t, we completely determine the

structure of such groups

Conclusion
We proved that despite the general case for which the problem of classifying
finite p-groups via their coranks is still open for t(G) = 8, the special case of

finite abelian p-groups has a complete answer for all t(G).
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