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Every word is related to aware reduced word,
words reduced

every word is
riz- R clearly relatedC
1) ifwe is reduced r(w) =w toatletthe
2) If wew r(w) =r(wi) word)
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The result R(W, WI) is reduced,

redu* word

R (w) =wh if Whl is reduced,

If W - W'

R(V,w) =R(V,w)

It's enough toslow this it W,w' are

related by a single elementary reduction.

W = ·, 99,re R(V,w) =R(V,W)[W= -,, ,ane



W =me,we

wi =u, areen

r(w) =R((),w) necad
If W is reduced

tham CoW is reduced

so R(UW) =W

If we w

r(w) =R((),w) =R((),w) =r(w))



9,7G, 9192 F 929,

9atGz

a
There is a natural map 6,-> G,Atz

-

↓ gif, g
injecti

greap hom. ·4,(991) =991
=4,(g)4i(g))

Suppose Ihad two shop has

4,: G -> H



4:G -> H

Want to "mese" to set a map

E:GAG -> H.

Characteristic Property ofFree Product:

Suppose 4,: G-H me hamb.

Then More exists a unique how E:GAG-> H

such thatfor each a

GAG E

ade
GaAs H



Sketch:(91 ---, 9n)

I (9,...gn) =E(g.). . ... E(ga)
-Fan9u)

no crosses,

If Iexists then itis onque,

#((y)) = E((9,g))
9,,9-7Ga

11 ↳ E(9,92) =4a(1,92)
#(9) E(s)

K
- 4a(si) 4alsa)

4(9)4(92)



Normal subgraps HE G

g-hg = H whoever hEH

g"Hg GH

6 - G/H ⑰-
↳ gH

9 gH

966 gH



Every kernel of a hanomorphism is normal,

4 b =knd

d) (9-kg) =4(g)k(k)4(g)
=4(g)4(g)
=4(g)

-mesiksakan
Normal subscamps are precisely the kands of group hams,



↳ Naaz Na-G, nomal subse

Is
anormal? Yep

↳
a ging -> Na since neNa, Ya.

Given If Go, a set, maybe not even a substant

we can constructthe smallest normal subgrop contains 2.

Itis the intersection ofall normal subgraps contains 2.

It's called the normal closure of2, 5,


