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Brief Report

Homological algebra is a branch of mathematics that studies homology 
in a broad algebraic setting. It is a relatively recent discipline, with origins in 
the work of Henri Poincaré and David Hilbert on combinatorial topology (a 
predecessor of algebraic topology) and abstract algebra (theory of modules 
and syzygies) around the turn of the nineteenth century. The emergence of 
homological algebra coincides with the growth of category theory. Homological 
algebra focuses on homological factors and the complicated algebraic 
structures that they entail. In mathematics, chain complexes are a popular and 
useful concept that may be examined using both homology and cohomology [1].

Homological algebra is a mathematical technique for extracting information 
from complexes and expressing it as homological invariants of rings, modules, 
topological spaces, and other 'physical' mathematical objects. Spectral 
sequences are an effective tool for this. Since its beginnings, homological 
algebra has played an important role in algebraic topology [2]. Its influence 
has benefitted commutative algebra, algebraic geometry, algebraic number 
theory, representation theory, mathematical physics, operator algebras, 
complex analysis, and partial differential equations theory. K-theory is an 
independent science that employs homological algebra approaches, similar 
to Alain Connes' noncommutative geometry. Cohomology theories have been 
constructed for topological spaces, sheaves, groups, rings, Lie algebras, and 
C*-algebras, to name a few [3,4].

Current algebraic geometry would be practically hard to comprehend 
without sheaf cohomology. The idea of exact sequence lies at the heart of 
homological algebra, and it may be used to do real-world calculations. The 
spectral sequence is the ultimate computational sledgehammer; it's needed 
to calculate the derived factors of a composition of two factors in the Cartan-
Eilenberg and Tohoku procedures, for example. Spectral sequences are less 
crucial in the derived category approach, although they nevertheless play a 
role when concrete computations are necessary. There have been attempts at 
'non-commutative' theories that expand first cohomology as torsors [5].
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