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•ABSTRACT 

This thesis is a study of certain aspects of the Lie 

structure in Rings and Group Rings. All rings considered are 

associative rings with identity 1 0. Of course, Lie rings 

and Lie algebras will occur frequently throughout the thesis. 

In Chapter I we have studied the Lie structure in associative 

rings. Chapter II and Chapter IV deal with the associated 

Lie algebras of group algebras and the Lie structure in semi. 

prime and prime group rings respectively. In Chapter III we 

have studied the upper X..central chain of a Lie algebra where 

X is any class of Lie algebras closed under taking subalgebrasr 

quotients, and finite direct sums of its members. 

Let C(R) denote the associated Lie ring of a ring R 

under the Lie multiplication [xty] = xy-yx for xsy e R. 

Further suppose that the Lie ring £(R) is solvable of length n. 

It has been proved in Chapter I that if 3 is invertible in R. 

then the ideal J of R generated by all elements E[[xinc2]. 

Ex3 rx41],x51 with x1.x2,x3,x4,x5  e R isapatlpot(Int ideal of 

index atmost (19.10nem3  . 1) for all n 3. Also if 2 and 3 

are both invertible in R and £(R) is solvable• then the ideal 

of R generated by all elements [xry] with xty e R has been 

proved to be a nil ideal of R. Also, if 2 and 3 are invertible 

in R and 	1 are any two positive integers such that one of 

them m or n is odd then it is proved that Ym(Z(R)).Yn(L(R)) (1.  

Ym+n.14(R )).R. where Y i(Z(R)) denotes the ith term of the 



ii 

lower central chain of Z(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. then R is commutative. 

Sonic applications to Lie solvable group rings are-given in 

Chapter II. Also in the process we have done a detailed study 

of the lower central chain and the derived chain of an arbi•- 

trary Lie ideal of R.' The results obtained are new and some-

times are improvement6of certain known results. We have also-

given a large number of Lie identities as a tool for solving 

problems in this area. Group of units. u(R) and Lie ideals 

whicA, are also subrings of R. are studied. - We have freely 

used the work of Jennings. Herstein and his collaborators. 

Gupta and Levin. and that of Zalesskii and Smirnov. 

In Chapter II. we have studied the associated Lie 

algebra ZWEG1) of the group algebra KEG] 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 £(K[G]) is ideally finite as a Lie algebra. Also 

the question of when £(14G)) is ideally solvable is discussed. 

In the process we are able to give a new characterization of 

locally p--Abelian groups. p a prime• Using results of 

Chapter Ì► we have simplified some of the known results on 

Lie nilpotent and Lie solvable group rings. Groups of finite 

weight are also discussed. In this connection the work of 

Passi. 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 subject. Ideally 

finite Lie algebras are discussed in a monograph by Stewart. 

A book by Amayo and Stewart is also very helpful. 

Let X be a subalgebras quotients and finite direct 

sum closed class of Lie algebras. Further let L be any Lie 

algebra. Then we define H(L2X) to be all elements x belonging 

to L for which there exists an ideal I of L with [x ,I] = 0 and 

L/I belongs to X. It has been proved that H(L1X) is an ideal 

of L satisfying many nice properties. Also L/CL(H(L:X)) is 

proved to be residually—X. The upper X—central series 

CHn • (L.X)) has been defined and Lie algebras L for which 

L = Hn  (L.X) have been studied.  •=. 

Finally in the last Chapter IV, the Lie ideals and the 

Lie structure of semiprime and prime group algebras are studied. 

Some sporadic results are also given. 
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