
 

LI OrdersexpmentGroup presentations byGenerators Relations

LE 3 Isomorphism thus key Gary Imy V4 G G

gp him

sstIsothums

Sadinterpretation Fix h G G surjectivegphim HAG with

H E kerf Then H kerf G É G
PH G 1st Ismurphian Thin

Consider G 59 Fise T ing

Ig is kerf eg eH
her

D

Example G Free z a b I no relations with concatenation
cancellation

Take 4 G 22
W l a's b's

EI 4 a b'a 2 7,2 5,27 41655 4 55
Y is asurjection

Y is group homomorphism

Consider H C xy x y Ix ye G GG Ekery

HA G Commutator subgroup HWI x

GH a b I ab bas I z
am b mon

So H Ker Y bythem above

a Lemme HCG is normal I ftp.gj thigeneratoesMH
H Chi ie g G
G gj jet



Edexpmntla.net
Any geG generates a subgroup g So wedefine

Def Theorder of e g of G is the orderof the g

Q I f Kpl n o then gree H 31,9 ight 42
glad

Corollary Order g I 161 whenever G is finite

Def S 3.641 ghee tgeG 14
ExponentofG o if 5 0
exp G mints it s 0

Qbs If 161 so then exp G o glo e kgeG

ise is false G IT 2122 3 ai.az y ago i ti
with term by termmultiplication hasexp G 2

cop exp G I G see
L G is abelian Exercise

3 need notbe abelian

Ex Heisenbergsplits 43 31885 labig Gls Fs

Rehm 1902 Find all m n EX such that ifG is
a group with m generators exp G n then 161 0

minimal

States known cases I n1 m2 n many Stille 12,5
6 2 2 GE 222 see Wikipedia
M 37 ME MG m any



EGray Presentations 150

Q Howto describe a group
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PictorialProofinioneexample 14532 34 45 23 12

tiffin I read transpositions in thisorder

In general slide strings so that we onlytranspose consecutive strings
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