
Introduction to Spectron:

win ①-

F (xY, z) = F(x, F(y,2) F(x,)= G(x,*) + (Y,
*))

.

&

#, Y] = homotopy classes of maps. compact open for↓ chuss Y = S',
&ercise : Show In(*) is abelian

F(xs, z) =F (x, F(s!z)[(X,*,*]7 .... based maps.
for 172

Immann-Hilton
: (G,

+,01
,

(G,

:

, 1)
↑(X) = [(?*), (x,*)] : = [SX]

F(zX, z) = F(x,+z)
two monoids

,

X->Y weak equivalence, if(x)T Ho (F(x,-)) = [SF(X,Y)] = [snX,] = (x,)·

(a+ b) . ((+d) =(a- c) +(b- 4)

T - Ch ,
2,a &

To (F (2X, z)) = Ho (F(x, -z)then (G
,+,0) =(G, ·, 1)

Topa closed
,

symmetric monoidal under's product,
abian group.

[EX, 2) = [X,+2) < lop-suspension adjunction!

Her(XnY, 2) = Hmm(X ,
F(,2) -

computing the homotopy groups are hard.?
For homothy theory we restrict to CGWH / "spaces:

to understand this lets see what forls we use for computing homology.
/(o)



nwhout : (1973)
PfXP8->G

D = BVA)=
bac.

&

Pf =G↓18-I AvisF:f Easit 4->
B

AB v(o)=f(n)]&
A ->B

D ->met "↓
5->

=> In (D) ->In(A) +n (1) -> Hn(B) -> Th -+ (D) + - -

S ->D

- H = E
,

D = G(x,
2

,v) ! f (u) = v(o)
,
g()=v(1))

.↓ I Hz(*) = 0,

D- S looks weird!
-

inhimwe requence: AFB
ATBE

rreplacement : S
M

n-cofibr sur

h ↓
#

Mr => &2,
f

AFir-rLES
in he
-A -> B

A- My

hortpy film
sequence.Mt:=A *- > B:

-f(a)

E D = G(x,
2

,v) ! f (u) = v(o)
,
g()=v(1))

.

looks weird!
we

want n. pushout
-

- - Hn(A) -> Hn()0Hn(1) -> An (D) -+ An - 1(A) ---

That means we really wanta parhout version !
- and pullback to coincide

(20) - homology Myer-VictorisSequence .

- Caracial player)



Am ,B * ->> B n connecten-1
Bless

-

Marvey Excision : -

Hi(A) EITi(B) i < M-1.

loop ->A-B
. Connected. A-A

n
T1, ()->Ti(B) i =m spach

(gn-2,A) -> [seB]·

so you can replace & [sh-A) -> [S4,
B7

.

I ↓ by Rapto mtn-2 eve.
-20B) (-2) connected.

*> B2 n connected.

Am ,B
if I A:Al = A2

,
= & B2 .

i->
Hi(A) EITi(B)

i < M-1. *-B
+ M+1) Connected .

I right :

E ↓ TIn (A) E-1TIulis) [S2 Al]-[s,)

! T1, ()->Ti(B) i =m [IsnAll-19292, 87
E, /ShAl EsSe

so yea can replace &

by Rupto Mtn-2 level.
-

We want togetrid of
this connectivity!



delooping increases connectivity. mmmbneSpectrum :

between two someY map

#-A -t A - --

X-X,
- -IIX

:)

Non- + vHq!X : = Xo XI
,

X
,

X3
,

-

-

Y - Y,

,
#

XI EX,
X-X3.

2
* X

,

Xn=Xu+1
. homotopy purhout and pullback coincide.

Yn+ Yu+I
YXn-Yn

X .
->Yomodel them I n

--spectrum ! F.(Mayoperade) N
z.

-> W.

↓

:↑· 1973 (Brandman-Vogt( IXo EXI. Y
aut

· 1979 (legal -spaces). Z
En

Exo- *1
, 1978(May,

Tomason) shared
copuduct and product coincide

,

X. VY =*-XY.

homotopy sat

they are equivalent inL



Reduced Cohomology theories.
mmmi

Eenberg- Madane Spectra: introduce it.
A reduced chomology is a sequence of functors,

hi : Top-> Ab Vie &,
K(A,n)

,

Th(K(A)) = A i = n

si : filx) EniEX)
,

=O otherwise .

together with ,
atural suspension isos,

nic(s) (

=Y R

Hi(fk(A,n)) = Hi+)k(m,n) nicEY)

with the following aniome.

=Gai
+ = n

Ilo DiFh-1 .

. . Om x hi
=; (A ,

n - 1)
.

②S ACE B-> If. homotopy cofiber requence
& k(A,u) = k(A,n -1)

.

n <(H) -> hi (B) -thi(A) is enault,

A -> HA7 eilenberg-maclane spectra.

In Sp ③ Additivity: EXil be collection of pointed spaces,

hi(yxi)=Thi(Xi)
singular Homlogy

,
F(X, A) = [X,

K (A,m]

brownrepresentability.
&

mark : There is another aniom
,

dimension ariom,

ni(s=54 E0
.

o otherwise ,

we don't include it
,

because Alcohomology theory satisfying

all of them namely singular cohomology.



tagenactequence: # X be an e-spectrum.

ni(y) =&(,XT 230 .

[Y
,
exo] n90

.AB-
=puppe requence.

is a reducedcohomology theory, (its called , Generalized↓ -
cohomologytheoryEA represented by X).

convers of the theorem is also true

↓ I
and called Brown's Representability.

* IB

I

-. n' (B)+ n (A)- - hi(()- hi(B) h(A)+ -

(B) + hi t(A) + hi((y)hi(m) + (A) - -
-

Myletor'sSequence"exc
-A

A -> B

I ↓I ↓ w↓ * - D - & A
11

But

BVCUX
-

fug(a) ~ *

=f(a)g(a).

= Bu

Frho

- -> hi (A) - hi(p) -> hi (Gui -> ni(A) + ---

what


