
I*# IP2 IP#IP*#IP2

at rb a
l

b
7 M

sing data adr5'n v a

i 1 7 I
C

c
- 1 a
l

b
7 7 M

->

bV+d dv
a

I



a
l

7
b

M

2

- &V........... bitintb d

a
l

b ..7 M

-> >
2du Ver V aq

b d

2
C

-
??.......

- #K
dV beP#CIPIY



atthe
IP** ** ** (***Y

-

bi 7

7 bz
az



-> glazing

are
e
V :

· un
-0

4,)V, p) is trivial.

84,(0,q) *



I, (0,p7 -2x --.x
-

Acopies

i,(4,p) - (0,d()
~

Lambambal7
UNV is homotary equin to a circle

H,(UU, p)= I (U1d7



M(X,p)e [asb, ae,be) sb, ailbilazbebt

Yoga i,(X,p)-La,balabee

b

⑳(ala) - 4/2
7



Let G be a group,

Itcommutator substamp (6,6]=5:9,h=}

We can form ghgth"- 1

Ab(G) =G./26,2] sb why

Clam:Ab (6) is abolion,

g[6,G]h(6,6] =gh[6,G]
= gYhg"hy[6,67
=hg[6,6]
=h[6,6]s[6,6]



Characteristic Property; (of Abelimination)

Lett be a group and I be
an abelion group.

Given a hau P:G -> H Haveis a

unique homomorphism b:Abla) -> H sot,

&T
Ab(6)->

H

Ab(6) =6/26,6]



Justneed toshaw 4(ghg"() =1H.
↓

#(g) (n) F(g)F(h)-)

P(a)F(s)"F(h) F(h)+=11,

We'll star Ab(Labazibala, b, ailb,azbegbt)) - it
Ab((a,b,cabc)) - 4"(/2)
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es -> [b]

ex -> [b2]

6,0, +4 -- +Gep - [a]"...[be]

9(4(e.)) =e(23) -(a) =

e

F(3a,,h,ae;bz) Now rinse+ repeats

↓ or↳-S
Ab(8) I4



404 (ei) =e, i
=1...,4.

Exercise:204is theidentity,

4(4([93)) =4(5(a))
=4(a)
= [9,]

diffo: [an] -> [an] Exercise:

[b] - [b] 7 R.G =id.

[b] + [b2]
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This extends to a hom. 4.

4(4(f2) =e)[ab])
=(abc)

=e,tez + f- e,
-2

=f

4(4((3)) =4(5x)) =4(f-e, -ez)
= [ab] [a][b]
=[c]



4 (h([r])) =(aY and also for [b]

f(4(ei)) = e,c =1,2.
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