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This presentation is suitable for those
who have had linear algebra 1 and math
251 {Set theory, Equivalence relations,
Properties of Integers, Modular
arithmetic, Functions} courses.

The material is from Contemporary
Abstract Algebra, by Joseph Gallian,
seventh edition.
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What do we mean by Symmetry?
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Symmetries of a Square
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Ro, Roo, Riso, Razo, H, V. D, D
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Cayley Table
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If Aand B are in D, then so is AB
This is known as the Closure Property
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A Group
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. If Alis any element of D, then AR, =Ry, =A
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Identity Element

Every Group must have one



3. We see for each element Ain D, there s
exactly one elementBin D, such that

AB = BA = R,
Zona Sl g A esSaa A B Q) s Al oda 4
+ Dlia
Ry and R,,, areinverses of each other and
H is its own inverse.

If A and B are inverses of each other then B
undoes whatever A does, means that A and B
together in either order produce R, no change
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5. we note thatin D,
HD #DH but Ry, Rigg = Rigg Rgg
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ab = ba.
M\.L\ D)AJM O d)S.\ OJ.AJJ\ )m\_\.c AT Sy Jas 13

Commutative Group or Abelian Group
Othetwise
Nonabelian

Dr Jehan A Albar, contemporary Abstract

) V[T
Algebra, by J. Gallian



Jeal (e At ) Claa 4805 Jgaall e Lada oY)
B3 e danilday )
s Al )l Auallll
The Associativity
(ab)c = a(bc) foralla,b and cin the set.

Will check all 83 = 512  possible choice of
a,bandcinD,?

No, as function composition is associative as
known.



