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Advantage of ex it has a multiplication
is an H group

Aim i Decompose RX in oology t decomposing
a group

Traditionalstrategy

Calculate A RX

Decompose Hart as a tensor prodent
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Find a map Xx RX inducing

Ma G Ma E H RX

Multiply together to get

Its a RX

induces Ma Har x an iso

so is a htpy equivalence by
Whitehead's Theorem

Steps 1 4 can be hard Step5 is easy

Example Hilton's Thm

Decompose Rl Smt Ust for m nz1
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where Laxly a free hie algebra on x y
Ulex y a universal envelopingalgebra

Poincaré Birkhoff wit
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where 2 runs over a module basis for ways
82 corresponds a module generator

5 x2 free symmetricalgebra
generated by x2

Observe 5 x2 A 85 2 where
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Let A Es REA be the suspension

let u Sm Ersma findselsmausnn

v i s Irs Ends algmaugna

Note fam x Ulin y

let s i s as al smug't be

the sandson product formed from u u

corresponding to the bracket x2

Then x y are primitive a Lenait x2

Use the James construction to extend

sa I r smarght
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52 is an A map Ealy is an algebra

map
induces the



Elk induces the

inclusion of 51 21 4 684
its
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Multiply

Irs s relsmarshn
L

is a htpy equivalence

Conclusion Traditional decomposition method
is hard work

Similar strategy has been used for

Rpm pr add p rel

Cohen Moore Neisendorfer

construct certain finite H spaces as

retracts of loopsuspensions
Cohen Neisendafer

with addition idempotent techniques
Selick Wu gave functorial decompositions
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of loop suspensions

Analternatiedeempositionmethod

Based an the CubeLemma

Cubggemne suppose I htpy commutative
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where the bottom face is a htpy pushout
and the 4 sides are htpy pullbacks
Then the top face is also a htpy pushout

Ey Hilton Milnor Theorem

Start with the puslant

I
x

I



0 t
y sty

Form a cube by X NT es XXY and

takinghtpy fibres from the U corners
of mapped into Xxi

extra try
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Cube lemma as top face is a htpy pushart

Easyto see a b are projections
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further I rsmt gun a gasman right

Ers m t e v gum t
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ers mares a wedgeofspheres

Iterate to get Hilton's Decomposition

Advantage easier less calculations

Disadvantage got htpy type of F
No information on F is XVY

In what follows
develop a cube lemma method t

work out RM for families of
Poincaré Duality spares

build more properties into the
method to help identify the maps


