3a) LE G=4SY then the homomorphism ¢ is complekely detecmined
by (p():5€ST. T other words, f $:C =R s ony
homomorphism wikh  $(s)= $(s), VseS,  then 6=¢.
Pf: Suppose 3:G—=H is a hom with Bl=96), Vses.
Then V:\GG/ InelN, j‘,.../j,\ei/ ond vy, v € (£1]
st. g j"“ ‘ﬁu'" gar . Then
B(q)= (90" §(g)™ -~ Blga)™
= ¢ ()" ¢(],,)“‘"' ¢ (jﬂ)"" =#({). @
Teporkant: (hen defining o hom. $:G=H, just

d\oos'mj Vu\ucs For ¢(s\, For seS, doe.Sn\\' juofom\‘ee

see
Xxampres

fhat ¢ il ac’cua\\:, extend fo a hom. on all of G. (e(,e_\w

Exs:

\) Find all Nomomorphisms ¢ Zl?l - Cg .

k-+imes k-times

)



* Con't have G()=x:

+-

*TE ¢ is a hom. Yhen (]| 1\, (Qro?Cr\'J SG)

Bot (=3, ix1=6, ond 648

- Anvother wqj ko see Ihism TE ¢ wece o hom.

wl gW=x  then @LK1z S(MF=X", VkeZ.

Bt 124 med €, so $(N=¢M)=x#x).,

X

. S‘m\\ar\j/ con't lhave @ ()= x5 xY o x5

¢ . ,
Iz @623, Ml=@o=3, Wl-wTg=eé.

(video on c.:qlc\ic Srw?s)

*LE ¢ wece a hom. with P()=% then it would force

(1}

6(\= 90\ = ™ | oepsz. SfofiizispdiSjel?

7 R e Clex|e[C|e ¥

This does define a  (non-keivial) hom.

So,. thece are 7 bhoms. from Zegz ke Ce: the brivial \xam-,.

ond the hom. determined bg the cule [(+~—x*.




2) Find ol hows, ¢9:S, = C, .

order\ /orurb
Weite Q= ((\ﬂ (L23)Y, Cc=<x)= (e,x,x‘ %, x“m’?
er-éer‘.'.’ ee«.-_g—otnﬂimler'z_
o - SL.=2C dete \2) (123
Since [9(a)|llal, must have -
J )7
d)=e o ¢ 123) = : 4 bilities

oot hove |o(u)i=Z ond | ¢ ((l?-ﬂ)“ =7

Since. ¢(S)€C Lagrange® . =\, 1,3, or b.

TE 14(s1=6 then @ waldl be on isomorphism. Houever/

Ce is Bbelion a is_nat is_cant happen,

~ which means that  14(S1 =1, 2, o 3.

Finally, Ya€S,, we hove |d(q)l|18(sl.
J J 7 J

TNA‘C(:«C, we \ WL)\=Z7 on (23))] =

* Suppose. @ (CLm)= g iN)=e.

’n\ﬁ!\ ‘ﬁ ex'\'fhdg to H\e h“\\l‘\ﬁ\ bom. from g; to Cg.




A&%P@S& ¢ (LL))= x3,. p(Ciz)=e .

T¢ ¢

e | e [uewlusnl | an| an

¢c)e|lele | 3] | °

Cerabch werk: Gz U32) = (U3 2))= 9(C 1.3))1’- e‘=e

GO 3)z(23) = ¢ =d(C) gz Ce=x

QLI LN = G (se) =0 3) = (GN=P(d(an)= et X°

Note: \

in

¢()= | ¥ if ¢ is odd )

l_Q_ if @ is even

Fco WS, 1 o it

‘\SM—

_* Soppese ¢ (1)) e, é(CL13)=xC

I€ ¢ extends to o hom. Fhen iF must  be j‘wen bj:

e | e oenlazal anlan|un

()| e | | x| e | x*| xH

Cerakdh wark: @13 2))= d(0en) = x*

$((z3) = (1) ()= x°

¢ (L IN=P(Q) g 23) = X

Problem: (23)°= Q, so e= ?ﬂiﬂf) # ¢((m)) =x'.

go H\YS C,\'\O\C.Q d.oes no'\' ex\-Cnd (‘o a hom.




* Soppase ¢ (L)) e, ¢ (L) =x"

I ¢ extends to o hom. Fhen b must  be j‘wen bj:

T e (n‘s)i(l'sz)i )| 2| U

z

éo)| e | x| x*[ e | x| x?

Bk e- ¢(.(ﬂf) 2+ ¢(()) = k8= x2.

Se Whis  cholce  does net extend to o hom.

Se, thece  ore T homs from  S; te Co: the krivial hom,,

ond the hom. delermined b«j the rule (g z.h—»x’/. (L2 3)+—>e.




8b) Suppose khat G=<SY, that ¢:S—=>H, and
that ony celation  satis fied \:J elements  s,,..,s5,€S
15 alse catisfied with these replaced by ¢(s),..., é(s.).
Then ¢ extends uniquely fo a homomorphism from G o H.

Note: When a presentation for G s j‘\\m\ (i.e. us'n\j
jenem\-ms and relations) /Yo on\j need to check

the above condition for the relations in the Presen'\'q{-ion.

'S) Dg"’—‘-gs .

(3t\)
e

Q ol )]





