
ÈYÊÈ→ ✗ au -c- hopolx E- ✗✓✗ Et? × )
Then we have a wf-brah.cn sequence EX ¥5EX - EX

there i -f indiots the opération in be w-H-group
EX

De hmotopy after of D is CCP ) = ✗AI/✗✓✗
= EXP '

( reduced suspension) .

The Puppe sequence centimes

✗ - Ex Ë Elxvx ) a- EXVEX ET EX
I this mep is be difference of both inclusions ville wedge(Notice - EP opina is not nel - homotopie

but -Et o ( in - ie ) = *

lo.kigatkehomotopyp.ushaut
✗ ✓ ✗ D- ✗ - EX

'Ï ExvEx# Ex

Hf) ! Il LEU .f) L
✗ 8- ¥- Ex - Ex ⇒ Et

De map EX - EX is EU, f) o ( ie - ie) = idex - 2f
☐



Gorodey 5.4⇒oftsration sequence
VEX

""ÈVE✗"→ EX
n70 nyo

Ef .
We woe tee lemma for f- = sh : VX

"

- VX
"

.

Then

Y = topo ( VX
" E- ✗% lvxn)

'Esh! vxn )
=p -

o ( VX"AI Àvxnvvxn ¥4) ✓ ✗n )

= ✓ ✗
"

AI /(xn
,
1) ~ ( shlxn)

,
o ) ✗ n C-×

"

Sh (xn) ←✗
m '

= Tel ( ✗
°

c> ✗
'

a ✗2C . - - )
homotope y invariance
= colin ( ✗

°

-×
'
ci ✗
'

cs ✗Es .
. ) = ✗ . ☐

theoreme
There is an exact sequence
o - line-4"X

"

- H-kx-limt-tk.sn - o
so here Àlex = lin Txkxn



prof . The wf-brah.cn sequence from Gridley 5.4 indues ales
4-Yvette- ÂME# Iikttzx Eriksen )ËhH4vEû)

l" 112 112 Ill Ill

lTH%ËHÜ ← IR ✗c-IH-k-txnE-ht-nk-lxnlim-Hkxn-koU-shftrcoho.lt
-sh) = lit -4k

-' Xn

NI: AIB
- C cofibrati- seq

A f- B
Pro :

ça {
TTNA - H-nis-H-LA-H-nc-dtI.tt

Finally , since X
"

is Ken - skeleton of × , tlkxn = -4%
" '

for all n > k .
Hence lint Ttk- '

×
"
⇒

. ☐

Teorm5
Ilk (X ; A) ± [× ; KCA ,

n )) for all CW-complexes ✗ .

☐



Remark-5.tt This isomorphisme does not hold in generalfor
arbitrage space because [ y-KCA.nl) is not

a weak homotopy invariant f- chor .
The mepf :Z - L - K ! ne 1N} uto} uh 1N ! ne /N }

n 1- 1N n c- Z -Lol
,

O l- o

is a weak Equivalence ( In ( - ; x ) = 0 n
,
x ) .

but not a homotopy Equivalence .

If Z is our model for KCZ, o ) , then f-
*
is not

an is - on [ _ ; KCE ,
o )]

.

ss6.P-stnikovtheorywtat.is
De algebraic information for a space that allows vs

1- reconstruit tee Space ? Homotopy groups inX are not

enough .
For exemple IRPZ and IRPZ [1) ✗ RÉEL> =

Rp
-
× 52 are not equivalent .



We heed so-called kinvariants
.

Lotus assure ✗ 1- connected and look at

p.nu : ✗ Fr+17 - ✗ En] ( Poshrihov tower ) .

De homotopy fiber is K ( Int ,X ,
n+1) ( from be

E-☒
- les ) .

Propositionnel
cet KCA

,
mi ) - ✗ Y be a fibration seq .

of 1- connected spam , then the is a mgs
k :X-KCA

,
m2)

str
p
:X - Y is homotopyeqthoT-it.lk ) .

ida : Twin p it a of
-batia and think of (Y, X ) as a

pair . The a-* - les is

A- Irai ✗ → anti Y - anti (Y , ✗ 1PM ✗ EMY- O
=

Hwewicx relative : tp (Y ,
X ) = o for k Enti

Àneu
,× )I The (Y , X ) E A

Therefore Y /✗ is Kel) - connected and In,HH)
± A

.



Define k : Y-Y/× -%) [nez) - KIA ,
m2 )

Then unable by copaing ke f-bersq une
KLA

,
net ) - X-Y ad hot-it.lk )

- Y- UCA ,
ni)

to show hotiblkl = ✗ .

"

☐
"

.

In tee Poshikovtower of a 1- connected space , all

f-be sequence Kleine , X
,
mil ) - ✗ Enti) Ès ✗ Tn)

"

dehors
"

,
ie are classified by a k - invariant

kn : ✗ tn ) - Klan-i ,X
,
ne 2) which we see as

a dans kn e H
"'

(✗ En] ; Ant , X )
Given Iz✗ ,

a- z ✗ / tu× , _ .
.

,
ke
,
les

,
-
_ .

we can

reconstruit indrctively ✗ . start ✗Et] = Klitz
, 2)

✗ [3) = hotib ( ✗[2) À Klas✗
, 4) ) , etc . -

.

tel pin's are fibration, ad so holi ( - - X-men→Xxx - )
= lim (

_ _Œil- ✗En __ )
"

ÏX lnothomotopyeq ! )



ss7.nore.co#-ffaOP-chere
. As = group of orientation pressing

isométries of a regular icosahednon
As < (3) In-Soo) E ZE
Î PP

120 elements j'CAS)=I < 53
=
unit quaternions

• H
,
( KCI

, 17,2 ) = Iab» Î
I perfect ¥2
HIKI , 11,21=0
I super perfect . TheÀÀ of I on S

?

yield a

covering Space S - STI = ✗ path - connected space
• HalXi E) = o ad #2X = I

• HZCXIZ) - ( super perfect )
• HSCXIZ ) = Hs E) = Z .

This is Poincaré) homologique .
.



bOJamescenshnctionthuesaanbinaton.cl
model of REX, randy ke

"

free topologie mono id
"

J (X ) : X is a band Space

✗ = Jack ) ,
Xv✗↳✗ ✗ X

i PI
r. I

elements are wards JN ) _-X - Jak ) - Jscx ) c- -.
ofeeengk 1 I

wards of length 2

JCX ) = howlin (Zix ) c>Jzcx ) - -
- ) =REX .

Here Jack# = ✗ ✗ ✗
✓✗

= ✗ ^×

If X is K - rt - corrected , this
is Rn - I) - Connected

.

In fact X - J (X ) is Cn- N- Connected

On #☒ : Ir X - Ik J (X ) = Ik REX = Ike ,
EX

it in duas the suspension map .

This map is an iso for k < 2N -1. (Freudenthal)



COIhfn-itesymmehicpnduct-CDold-Th.vn) Metop
.

abelianmoneid

✗ = SPYX ) - ✗ ✗%
,

_ ✗ ✗✗✗¥
,

-
. 5PMX )

The map X- sp
-

(X) indues

Hu:* - res SP
-

C X ) = Ha (X ; E ) .

Moreau sp
-

( X ) -Î KCHN#2) yn )
n=/

It
'

sa generalized Eilenberg-Maclane Space ( GEM)
all k- invariants are zero .

dOBlakers-t-hasseycomideraho.p.o.tt#.,--BP--hopb(C- D←B) 4 I
The companion map

h : A→P C - D
is @+m -e) - Connected if the pair
☒ A) is n- Connected

( C
,
Al is m - Connected ⇐ËAT' = REA


