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Structure of groups and applications
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5ligdem g > B 413 (group) % H 2 & F (generator)sn@_& 15 & 4 % permutations BT iR
#S_n#P S_n ehcycle R4 - & even and odd permutations. i AP AL An, EE- B
¥ % even permutations 7.

237 P A HEORHE AR FEL RS M H e #e 5> AP 312 the concepts of subgroups,
normal subgroups, simple groups, quotient groups, product of groups and semi-product of groups.
M is s i ¢ 3f2 cyclic group, commutative groups (abelian groups) and the classification of finite
cyclic and finite abelian groups. A_5issimple &% R Z#P 52 215 - K2\ f2enE & -
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3.Matrixgroups ¥ * kS e skt # o B4 AN E H $HRH 2 HEEBR SR o L
7 31~ matrix groups =EA 0 -4 5 vector spaces, linear transformation, matrix and
determinant of a matrix » These matrix groups are subgroups of GL_n, where GL_n is the
multiplicative group consisting of n by n invertible matrices.
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This lecture will introduce the concept of groups from simple examples (Eq. Z,
. 2 hours N,Q, R, C and Z n) and then give formal definition of a group and its
generators. Later we will provide more examples (Eq. symmetric groups S_n
and alternation groups of A_n).
5 3 hours subgroups, normal subgroup, product, semi-product of groups, cyclic groups,
abelian groups and classification of finite abelian groups
3 3 hours Vector spaces, linear transformation, matrix, additive group of the set of
matrices, and determinant;
General linear groups (GL_n), matrix groups (SL_n, SU n, U n, SO_n, O_n,
4 3 hours SP_n), and their generators or properties with applications to geometry if time
permits.
5 3 hours Isomorphism theorems of groups: Cayley theorem; first, second and third
Isomorphism theorems
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http://www.math.ncku.edu.tw/~cfnien/18group.html
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1.First Course in Abstract Algebra, 7 edition, JohnB. Fraleigh, University of Rhode Island

2.An Introduction to Algebra and Geometry via Matrix Groups: Lecture Notes, Spring 1995 by Mats

Boij and Dan Laksov.


http://www.pearsonhighered.com/pearsonhigheredus/educator/product/products_detail.page?isbn=0201763907
http://math.ncku.edu.tw/%7Ecfnien/matrix%20group.pdf

