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Derivations and local derivations of a matrix algebra over a commutative ring
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In this thesis, we obtain the following results:

1. Any local derivation of a matrix algebra N (R) over a commutative integral domain R
can be expressed in explicit form if 2<n<4, where N (R) denotes the subalgebra
consisting of all nxn strictly upper triangular matrices over R. To be more precise, let R

be an integral domain and let n be an integer with 2 < n < 4. Then we can prove that any
local derivation of N (R) can be written as a sum of 6 types of explicit local derivations; i.e.

an inner derivation, a diagonal derivation, a central derivation, an extensible local derivation,

a local central derivation, and a contractible local derivation.

2. Generalizing the notion of derivations to more general ones, we introduce the notion of
SZ-derivations, PZ-derivations and S-derivations for N_(R). And we succeeded to obtain

the explicit form of all such generalized derivations.

3. We characterize all the derivations of the subalgebras of gl(n,R) containingD, (R) . In fact,
they can be described asL, by using a flag @ of ideals of R. Then every derivation of
L, may be uniquely written as a sum of 3 types of explicit derivations, i.e. an inner

derivation, a transpose derivation and a ring derivation.
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