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"ABSTRACT

This thesis is a study of cer;ain aspects of the Lie
structure in Rings and Group Ringss All rings coﬁsidered are
associative rings with identity 1 £ o. of courser Lie rings

and Lie algebras will occﬁr freqﬁently ﬁhroughout therthesisA
In Chapter I we have studied fhe Lie structure in associative
rings{ Chapter II and Chapter IV deal with the associated

Lie algebras of group algebrés and ﬁhe Lie structure in semie
prime and prlmc group rlngs respectlvely. In Chapter III we
have studled the upper X-central chain of a Lie algebra where
X is any class of Lie algebras closed under taking subalgebras.

quotientss and finite direct sums of its memberse

Let S(R) denote the assoc1ated Lie ring of a rlng R
under the Lie multlpllcation [x:y] = xy-yX for xey € R.
Further suppose that the Lie~ring £(R) is=solvable of length ne
It has been proved in Chapter I fhéﬁ if 37is inve;tible‘in Re
then the ideal J of R generated by all elements [[[xlwxg]é
[x3?x4]J§x5] with xifx ;x3ax4:x5 € R is a»nllnotcnt idcal of
index atmost (19.10%3 . l) 2 for all n > 3. Also if 2 and 3
are both invertible in R and &(R) is solvables then the ideal
of R generated by all e%ements [x}y] with xsy e-R‘Has been
proved to be a nil ideal of R« Alsos, if 2 and 3 are invertible
in R and mm > 1 are any two p051tlve integers such that one of
them m or n is odd then it is proved that Y _(L(R)).Y (L(R)) Q

Yﬁ+n‘1(IXR));R4 where Y.(L(R)) denotes the ith term of thg



ii

ldwer central chain of £L(R)- As an application, we have
proved that if 2 and 3 are invertible in R and R is a semiw
prime ring with £(R? a solvable Lie ring: thehrR is commutative-
Some applications to Lie solvable group rings are given in
Chapter II« Also in the process we have done a detailed study
-0of the lower central c¢hain and the derived chain of an arbie
‘trary Lie ideal of R. The results obtained are new and scmee
times aye improvementsof éertain known resultse We have also -
given g large number of Lie identities as a tool for solwving
problems in this area. Group of units u»(R) and Lie ideals
which are also subrings of Re are studied. - We have freely
used the work of Jenningsi Herstein and his collaboratorss

Gupta and levin. and that of Zalesskii and Smirnove

In Chapter.II; we have studied the associaﬁed Lie
algebra J:(K[G]) of the groupvalgebra_K[G].of the group G
over the field K. We have given a complete characterization
of those group algebras K[G] for which the associated Lie
algebra S(K[G]) is ideally finite as a Lie algebra. Also
the cquestion of when‘z(K[G]) is ideally solvable is discusseds
In the process we are abie to give a new characterization of
locally p-Abelian groups: p a prime. Using résults of
Chapter I, we have simplifiéd some of the known results on
Lie nilpotent and Lie solvable group ringsa Groups of finite
weight are also discusseds Invghis connection the work of

Passis Passman and Sehgal is particularly noteworthy. Here
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the standard material on group rings is taken from two books
of Passman and also from Sehgal's book on the subjecte Ideally
finite Lie algebras are discussed in a monograph by Stewarte

A book by Amayo and Stewart is also very helpful.

Let X be a subalgebras quotient} and finite direct
sum closed class of Lie algebrass Further let L be any Lie
algebfa; Then we define H(Lgé? to be all elements x belonging
to L for which there exists an ideal I of L with [x;I] = 0 and
L/I belohgs to §; It has been proﬁed'that H(1¢§) is an ideal
of L satisfying many nice‘propertieSQ Also L/CL(H(L,§)? is
proved- to be fesidually;§: The upper é;central series
[Hﬂ(L;é}] has been defined and Lie algebras L for which

L = H (I;X) have been studied.

Finally in the last Chapter IV, the Lie ideals and the
Lie structure of semiprime and prime group algebraévéré studied.

Some sporadic results are also givene
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