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Interduction :

In abstract algebra, group theory studies the algebraic structures known as
groups. The concept of a group is central to abstract algebra: other well-known
algebraic structures, such as rings, fields, and vector spaces, can all be seen as
groups endowed with additional operations and axioms.

Groups recur throughout mathematics, and the methods of group theory have
influenced many parts of algebra. Linear algebraic groups and Lie groups are two
branches of group theory that have experienced advances and have become subject
areas in their own right.

Group:

Various physical systems, such as crystals and the hydrogen atom, and three of
the four known fundamental forces in the universe, may be modelled by symmetry
groups. Thus group theory and the closely related representation theory have many
important applications in physics, chemistry, and materials science. Group theory is

also central to public key cryptography.



The early history of group theory dates from the 19" century. One of the most
important mathematical achievements of the 20™ century was the collaborative effort,
taking up more than 10,000 journal pages and mostly published between 1960 and
2004, that culminated in a complete classification of finite simple groups.

Suppose Dot(.) is an operation and G is the group, then the axioms of group theory

are defined as;

* Closure: If ’x’ and ‘y’ are two elements in a group, G, then x.y will also come into G.

* Associativity: If ‘x’, ‘y’ and ‘z’ are in group G, then x. (y .z)=(x.y) . z.

* Invertibility: For every ‘X’ in G, there exists some ‘y’ in G, such that; x.y =y

« Identity: For any element ‘x’ in G, there exists an element I’ in G, such that: x .I=1.x,
where ‘I is called the identity element of G.

The most common example, which

Satisfies these axioms, is the addition of

The important applications of group theory are:

* Since group theory is the study of symmetry, whenever an object or a system
property is invariant under the transformation, the object can be analyzed using group
theory.

* The algorithm to solve Rubik’s cube works based on group theory.

* In Physics, the Lorentz group expresses the fundamental symmetry of many

fundamental laws of nature.



