
 

Divetudsues
Q Is it possible decompose a group into simpler groups

Example R2 t is constructed using two copies of CR 1

composition ni 1122 composition a R
eR2 Rx IR CK y t xz.ge x Kz Yet Jz

Definition Let G and H be groups The direct product
of G and H is the set G x H together with the

composition in G composition incomposition g h ga he t Hg.ge haha

Tedius Exercise G x It is a group
e Gx't et et

g h g et
Remarries

G x H comes with natural homomorphisms
G x it Called a projectionOH T
f g h L homomorphism
IG Hg h

Keefe ee h the H H

Kayo g e Igeez e
FionnL.FI htsusgsaps
at G x H

Example G H IR R G x H
H

h Cg h

Ite
T I G

IH



All this can be generalized to any collection of groups

In the finite case Same term by term
L composition

Subgroup atG Gu groups Gex xan a group G x Gu
Again G i ee Eti i gi.ee eau Igi C G i
For example Gi QR 1 G x Gn IR

G i Gex x Gu Abelian Gi Abelian Vie El u

Oy When is a group isomorphic to some direct product

Definition Let G be a group and H Hz Hu C G

be subgroups We say G is a direct sum of H Hu it
There que

1 Given g E G F h c Hi tf i c El in such that

the H are

g h he his his perhaps
L non Abelian

4 h c Hi hj c Hj i tj hi hj hj hi

In this can we write G Hi Hz 0 Hu

Example

V real vector space I i In C V Ii to
G V t H pan Li then

G It 0 Hu I 3 a Fa V



Prop It 2 is true Elen Y is equivalent to the

framing
Given g E G F h c H H i c El in

g h he his hw Similar to spanningin a vector space
and Similar to

c Chieon independence
h hz h u e hi he ha e

Proot
Assume 21 and I are true Let hi c Hi and 4 hw e

unitueness
Ex exe e e h hz hw e ly true
u times

Assume z and l's are true Let gi hi c It such that

g get gu h hz hw

g grit ga Ch ha e

Cgi'th Cgi hey g hut e and gT hi C Hi
gi hi e gi hi
7 true II

Proposition

G H D An G I H Hz x x Hu

Prost
Detin H xHzx x Ha G

hi h z h n h her h z h u

z a homomorphism

y a bijection II


