



































































































































TeariedeiNodikki

IT E K La r r n n l r r r my
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Yat Tei

ri aria Yi xi

Fact an relation may be dismissed
becauseproduct

ofsuitable conjugates of the robot s is t
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2 xyay ya xyay E'y i

3 yay y xgxy agay

sauce relation

AHEAD x ylaya yay a _xg b yxg

a xyagay BE yayyagin

exercise equivalent pantheon

Prep Ti Ef kp.gl La.b1ae
b97I

fiKp gCTT 2lTg 2ITs
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4 4 a W'gw gE'gey

Exercise check thot replacing x w in 3,4 get twice

g E'gzy e yay t a y b z 1

IT Effie81 La b a b a J b e J b

o

3 coloring coloring of overacs with three colours s t

at each coming ell egad oa ell Effendi
all colors used

Iep 7 3 coloringofdiagram of K
Cto 24 TICE KD 3

of 3 coloring with colours 9 he
Define 4 on M km check relations






































































































































Hail 4 t com

K
iz

12 12 t2 iz 121.43 i3 12

c In a'Is

surjective because 121 23,1113 quake 3

Suppose It A tick 5

xjxk xeaj stqil.tomd tHe tLai
locate same parity as Hae

all fCxi have the same parity
since 4 out they're transpositions

use transposition as colours THE






































































































































PIP I 3 coloring of Kaos If overarch 374
s l flnl cflyltf.la Ofsl

ta
eIoofa.b.cEK

3atbtcOd D all gaol on ale toffeeup

4 10 2 0 TH

Def given petN I call p coloring of diagram
on coloring of oreeorcse.az ps.t

G 7 yet Ia p

Ihop p colorings32 invariant

Peof show invariance under R's

R j If.IE I
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Fact interesting only for odd p

p 2 Gt Z o constant coloring
y 2

0 29 91 2 2.2 D all colours havesame
parity






































































































































ole area ytt 2x Csg
24 22 2X ke
4 7 EX 9

halving colours get 9 coloring

call odd Yt 2 2x 29

24 1 22 1 21 1 re

YtZ X g
o

ace xn words in tellers NF am Yw.xf
seE uww.u

group w Fm Ew u

e 0
1 xii ai P J Taipan ai

Red if G is group g gmE G then

F lo Xi pen G hoaeoaeorfh.su
at flail fi

reason f og nip's e g

Exp ri Rm E yl ism n m

Ef n

ft Zfm nu 77 3 2 the
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Ma ink E F M Rm

N q 9 smallest crowd subgroup contains 7 rk

Feat Nbn Me all products of conjugates of ri IE

obvious

C must see that RHS is

subgroup contain he

Mocked i

a fire wi Capri up a

Crew r nail Crewe
I

Finitely presented group Ffa m
Mi i r Rm 91 de S NIM 9k

How to check if two FPG's are the same

Feat Huo Turigaechiue telling whether
n Kml r re is the trivial group






































































































































Tietze moves

I Rls Xn oh 9k D Xi km h irk 77
MEN ri dk

II Loei pen191 9k b M em YIM r ray w

WE Ri an

Red give isomorphic groups

Thuy Xi lap E Yilse iff related by sequence
ofTietze moves It II

Leia g Xi 9j 3 xi homomorphism placing
sci Lxi Irp projection

Ken tog N Crp Yj Slyp

xi yj xi sailep

Eroof IDI ka t f is normal andpeep
enough to show rp Yj ply belong to it

H g Crp f peeps flap t
m
ki

f g CgiplyD Helgi Nyi t A L












































































































Set H N Cap bi Nyi and counter

8 ni Flaim H

f Hefei

mini 53 loci Rike

A
veiiHht

Claim that triage commutes enough to me ou ai yji
Dcc yCfPciD zCxil Xxi

MD Hyjl zHgiD
das Hq j yfpcgjD I E Rimi

in
Q Xi

das Nyi Hay D I

p Nyi Mgi L E F Ini 9iYH
true because Mj 5 Yi EH

Now for ME Hi Yi I have

Hughes ly.pl u.scn5
zCgCuD 2CgIga L



D a glee C Keith H

Gf UEker top glut C kelt NGA CH

MEH Me

Iroof of The

Suppose f Kimpo Yi He isomorphism
set g f

t Choose liftings F Gounder

F projections 4,4
F xi Flyin9

tf Y

cxikpc s
cufl.es

g

f Xi Xc

Define g Kimi ki pcg Gcyj

t ni yjy Ffg rail Dj
r xi Flexi

Get a commutative diagram



Cxiilj

tf 4
sci1 7

cutlses

g

Tiets xifrpyE lxiiyilnp.siflYiDcyilte7cxiiyilse xit.olxiD

Lem Ken tog _Nlrp Yi fly D

but fog g Yo r d g isomorphism

ka Yor Ncrp Yi ply D
Now

Yor se Yue L

Yeo sci rise D recopeil t HgYaoD I

D Se ni'r ni E Nap Yi fly
So I have Tietze I move

lxiililrp.yit.flgil ekiyilrq.it9itte xi rlxiD



By symmetry also here

ni.lk te.seiHoeilI G4i4i rpg.yIHitte.xirlxiD
The
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Next theme study position of surfaces
in 53 wat Kuots links

Manse theory in a nutshell

M'm abstract wfld KEM

T.cm D CTM 7.42 linear
Dcf g Dlf gcn foe DG

x IR M Hol se

x'G ET M x'lol tf Ift fod

re M IV docu Tate Tape N
d a v f v fore

Inop if f H IR and d f o

then H f Tak a Ta M IR



well defied using an obituary chart to

type
H.FInmd fHffotd

Kd.t5ailf.dotIIuDIoofif use two charts

Mo t

t Y ht Mpe IR

IR ol

T.CM is identified to R ri dot y
these itahfcokoasdffe.bg dot enough to
show that Hoffolo Hoff differ by
the noted odeon of doh on sym bil foams

Tn fact

sitting
nt
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oei



It i i
because dxf 0

Holtorf Cdoh d Hot th
naked action

of d h ou foams
the

Def f th IR Morse function if
Hxf is non deg at all pts where daf 0

friticolpoints

Feat Moon functions is an open decree
subset of C CH R


