/h'l. ’UQ r\fﬁ&wm\fo‘) 8«‘&? %a sf\:o.ce |

L. Consder agpin fhe space X= i

@) |deatn(¥\l e idenﬁ’)t dement LET(X) (i a Pﬂ'\ soch ha for ony oter peth 3, xod = 4ox=a)

s,
CoMiCJC( ﬁe fﬂﬂ\ ) and a\ﬂit a. Denste la, o fe nwienation og a with

ifscfof n fimes, and wrie @°=4
b) Bopess fhe fe%mré ?AHI\S 6§ Palkers eéa.:

o o B A
= 1 €

|
¢) What dall J(ft\)aﬂn F be in %ems%a/)

d) Gven ony puth x€X, ot dhold x* be?
e) (omvine Ym@ﬂes fhat erery eement. in m (X) s in ﬁw& a paver °£ “

2. let X be fie forus . Find fao dsfvt paths ab baied ot X adh fhet
ab=ba.
3, ((Lrﬂevy) Tid a space X s fhat 00 2 Ca.



A5. Apication: Bronmian finkg
L Yoo boe 2 pins, A od B, Find 0 way To by o piche sibject fo e Mbuig. cndtions:
4§y vemoe pin Ay the petve flls. |f o remoe pin B, e pibe shys p
2 I} yo wmoe pin Ay e ptre says . |f oo venoe pin B, the picke shays op
3. |f yo vemoe pin B, the pctve pils. |f po remoe pin A, fle picthe stags vp.
2. Wrife yox sdotions from Brercx 4 in fews o) fhe geneafors (i ni( —i—— )  uhere

a |.1>
a ad b ae: (>|_ r)_

3. Poe fat th fo@owi/g identifies ke()o\ (n e rrﬁe group  on fe dtas o, b, c.
A ("= bet
2. [a'bl = [a ,h]

3. [a,b][h,c-l: Laba, ca'l

b [‘vL’] =14

U, Reall the so?ofions fof the 2—")[» and 3-pin Prob{)fm: [0, 5] = abab® 7

N [0,4] - 4
/ [[L,Blc] = [L,c] = 1
[Lebd,e] &2 [0, c]-[1,c] -
Can Yoo Smeva‘laze yoor sJuﬁoh? i Lroel=n
[[«b3,2]= 2

FMJ Q so!«rhon {To ’Hc l-lmPin ?yo%m, osiv\é cbmmujfo‘rovs,

S. (( haﬁevgz.\) lV\li{r?th the commfalor as on OR stafment , ond v The 3-commdlalo ﬁom Exercix "I"

fOSOPW'Hﬂ 20&&5 Y P&%’ciYw W7 e ﬁ‘e &6&“@&) (o& Mﬂe Se(ond Paa; ‘l’o checlk ‘ﬁwt
fle fic{’wr_ dees et faﬂ when yoo on()\’ ewmove 4 pin.



1 F.<a,b,c,d> = FreeGroup(); — dea the [Negmv

2 def comm(x,y): return xkysx*-lky~-1 — Define fhe commitlor

3 def comm3(x,y,z): return xky*zkx*-Lky~-1%z*-1— Dfinc fhe 3-cmnsblor

4

5 rels=[a,bxc] ]—> Choe  rdatios fo IMpcR.. Hee a= 4 ond be=4

6 G=F/rels , .

7 f = F.hom(G.gens()) — Defre the wap J?: oprdy fhe velations

8 word=comm(d,b%c)*a”2 — cheor smme  word ‘L"S*"'Ee’f7- Hee, [d,bTa?

9 e
10 f(word)==f(1) — chede aﬁ_ the aord simr{’rfles’f’o 1. Hee, [d,bcJa*- [d,43 4= 1

Evaluate ’
True — S (‘oﬂ(W\.,, it gives Tre




