'DFG

Deutsche
Forschungsgememschaft

Unter der Leitung von A. Dold und S.

Ry

Mathematlsches Forschungsinstitut
Obe: rwolfach

12

Tagungsbericht
Kategorien und Funktoren.
17. bis 23, Juli 1966

MacLane wurde hier zum ersten-

' mal eine Tagung: ausschhef&hch der Kategorien- Theorie gewidmet. Die

Anzahl und Lénge der Vortrage ‘wurde in verniinftigen Grenzen Agehalten,. |
sodafBl noch viel lebendiges Interesse fiir allgemeine und private Diskus-

sionen-iibrig blieb. Hoffentlichlisf diese Veranstaltung der 5Ahfang -einer

E ilenbe rg;
.Felscher W

 MACLANE, S.:

-anregenden Tradition.
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(in zfe'i-tlicher '_Reihlenfolge)

Ite rated Homotoples

Report on the ‘investigatlons ‘of-Adams-MacLane on the -construction of

AMS 1965-Jan.)

fif"éio}iémoloéy operation by means of PACTs (for def. see MacLane Bull.
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is an isemorphism; one-concerns spectral sequences

(E_=1im lImE = lim . lim E ) and the other a filtration. In the lat-
oo} . ol . mn Ol —

THEOREM: If C’° is'a chain complex, F(€) the cobar censtruction
(assume a diagonal in C) and § a PACT, then there‘_;i_%,"f}}}etﬁé% PACT
£’ such that each-action of @ on C defines'in a canorii-'e:"l ’w;.y an action
of © on F(C), such that each operation of § interchanges with the diaéo-
nal in F(C). (The "interehange" idea is like that in the interchange of

product and ecoproduct in-a Hopf al%_.;ebra,)

THEOREM: For a topolegical space X the -canonical map F(CrX) - C

(loops :X) commutes with the action of a suitable ""Steenrod' pact up to

hoemotopy.

.';HI:]__,T.ON, P.: Interestlng 11m1ts and colimits 'in an abelian category and

Two c‘ases.arlse‘naturally where the natural map lim lim- iim lim

m n n m

m n n .m
ter case the double limit is the completion, In Ace,rtain applicatlons ‘we

may be interested in:a (weaker) quasi-completion-which also involves

two commuting limit operations.

LAWVERE, F.W.: Elementary Theerles

— e - e m e — e ——— - ——— -

4

ANDRE, M.: Simplicial homeloglcal algebra

A category N, a full subcategory 1_\_/_[ used as-model, a functor T used
as-coefficient, with'value in an abelian category (Wifch~exact'di'r°ect sums)
that is enough for doing homeloegical algebra. The definition of the homo-

logy objects H (N, T) 'ihvolvesutlong'chains Mn - ‘Mn-l - ,..7 Mo - N.

If 1_\T_ is an-abelian category with sufficiently many projective objects and

1\_{I is the full subcategory of those projectives, we refind the derived

functions of an-additive functor. There is the same result with-cotriple
derived functors. Singular homology appears also in this context. As
application we study cohomolegy groups in commutative algebra, If R
is.a riﬂg, ‘S a-commutaﬁve associative R-algebra and E a S-module,

cohomology groups H?{ (S,E) are defined: H® has to do with derivations,
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occurs as :follows_i .ilet M be a small category of models, 1: M~ A

-3 -

21 :
H with classifications-of extensions H2 with regularity propert1es of

‘local rings. For. a triple of commutat1ve rings R - S-.T and a T-module

E, a long-exact sequence is established : g ' -

Lo HSI'I(T,?E)‘-* -HRn(T,E) - -H_;(S,E) - HS“‘l(T,'E) -..

KLEISLI, H.: Resolut1ons in tensored categomes

A definition:of left.and right acyclic and representable simp]icial com-

- plexes: relatlve to a pointed obJect is .given, such that there is a com-

parisoen theorem In addltlon a resolutlon relative to a menoid (in the -

sense of Benabou) is left and right.acyclic and representable.

LINTON, F.:. Tr1p1es and Theor1es

Algebr,a,,over ~tr1ples ;are -by new knewn, Taking a theery to be a minimal-

adjoint pair a la Kleisli, theKleis]i' construction provides an ec'luivale-nce

between the. categones Th

4 gory T of trlples. Taking algebras over a theory to be more or less
. ":representable contavar1ant functers: on the theory, there results a cate-

-gory over A The - observatlon then is-that there Lawvere like. algebras

T, = (cat, A) and T - (cat A) are; mod. the equlvalence T. S T

h h

-the same.

TIERNEY Categorles ‘with" models ‘

‘Work of Appelgate and Tierney ona categomcal descr1pt1on ‘of:global

objects vpatched together from lotal ores by means of an:atlas., This

a funcvtorl-where é has :colimits. I dete\rr_nlnes a diagram

— lf._S;__._,-, S
G — (1}_/1‘*,§)

samramMA)  r—fs FdE

%3

-of theories- (over a f1xed cat A) and the -cate-

,-:and the trlple algebras ‘are the same, i.e. that the two semant1c functors
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The global objects:are éG , the category of coalgebras determined by

J the cotriple G = rs.

MOSTERT, P.S.: Torsmn Theories :and the Theory of Sheaves ‘

Let X be a topolog1ca1 Space y the category of presheaves, I= I(X)

the -category of sheaves as a coret‘lectwe subcategory of y = = y(X). Let"

i X -*Ybe a map of tep. spaces ;and f*';'y(_Y)v 2 y(X):f, the adjoint

pair of presheaf functcdn"s,‘ T L T(Y) 2 I(X):f, the corresponding functors:

of sheaves, LetT «»-'»I(X) -y (X)"'wbe -theinclusion functor, I‘ : T(X) - |

(the value category) the functors I «F’ = F(X), .Let LX y(X) I(X) be
e the associated’ sheaf map (the- coreﬂectmn) f, , I, I” are left exact |

functors - The mght derived functors g1ve ‘the Ieray sheaf Rf,F, the .

cohomology presheaf R T’ F S’;(X F), and the cohomology object

H(X F) = 9(X, F) . The stalk of the Lergy. sheaf is given by (Rf F)

= H(f(l) F): when f 1s a. closed map and Y is regular

7

FREYD P.: The @rothencheck Group for Stable Homotopy

'.'The Groithe.ndleck Group .fpr' Stable_Homotopy is free, And for a'basis
take:

‘ -Spheres U{[X] - [R ] | x indecotnposable Ba bouquet of é'phefes,
| such that f: X - B, g:B- X and a prime integer p with fg p 1B"
f= prnlX for some n} . : '

ROHRL H Foundatlons of category theory

Grundlagen der Kategorlentheorle 'Werden'angegeben-nebst einem rela-
tiven Widerspruchfreiheitsbeweis, so daB alle "groBen' Konstruktionen

-ausgefiihrt werden kdnnen.
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‘objects ‘such-.that every i

(F, 1,\(‘SF FS)‘ (resp. F

- 5.

_.BENABOU I.: Algebraic struetures on categories

--—-—--_-_--—-------_----------

- Let'I be a set, M(I) the free mono1d generated by I. A 2- dlmensmnal

algebraic theory over1- obJects is'a 2-category I, having M(I) as set of
1°°" i E M(I)' is equipped with-arrows

e e i I
pcK i .. K K deflmng it as the product of the ebjects Lk -
(K=1,..., n). If ¢ is'a 2-category with finite products ‘the II-algebras

of € are the -2-functors IT- € which commute with finite products. Again

this is made a'2-category Alg (II,§) with:an underlying 2-functor

U: Alg MLE)~§

1) Every ""2-presentation' determines-:a 2-theory.
2) ‘Given-anyrz-theory I, there exists an-algebra A in.Cat such that
A is an injection on ebjects, arrows and 2-cells.

3) The "semantic' functor has anadjeint.

GRAY, J.W.: The Transpose

A pair of adjoint. functors A 3 B determlnes transpose 1somorphism

B (S(A), B)~ A (A, T(B))

In the situation
: F

n —2sn

B
1
this spe zial,iies to :a transpes-e.‘isomorphisrn -

°'(SF.,-,,F'S‘)~A (T T)

11’5

Let IF‘unL (resp. IFun.R) denote the- category Where obJects ‘are pa1rs

of adJomt functors and where morphisms- are triples

F ,Y : T.F. - FT)andWhere:-

I 1 1

~compos1t10nls (G G a) (F F,Y)' (G F GF G1y°6F)

Iy

THEOREM° ‘The transpose determlnes functors IFun

2
L ]FunR Wh1ch

‘are inverse to each- other

o®
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Es wird gezeigt, daf} die Funktoren QI[A-* J Sets B—'® B, Ac€ 2[ B 6%
‘&hnliche Eigenschaften wie die mengenwertigen darstellbaren Funktoren
haben: dabe1 ist B®: Sets—» 38 al_s der Linksadjungierte von 8 - Sets,

(B |- [B, -]) definiert. Jeder Funktor t:¥ —» 8 ‘ist kanonisch direkter
Limes von solchen Funktoren. Der verallgemeinerte Ioneda-Darstellungs-

satz lautet [B®[A, -],t] ¥ [B,tA]. Die dualen Funktoren

[ T A] [ - B] .
Y - Sets ~— B haben-analoge Eigenschaften ([ -,B] ist der symboli-

sche Homfunktor).

LAUDAL, O.A.: Spectral sequences ‘associated to lim -and lim.

‘Let .. p 1 Dp - D15+1—‘ ... be-a'projective system in a good cate-
- gory. There exists a set of exact. couples S(D) .associated to D, a cononi-

~ cal filtration of lim D and 'a canonical cofiltration of ‘lim D,

For any E € S(D)

i) The limit term E was related to the- abeve filtration (resp. cofil-
tration)

"(i1) necessary and sufficient conditions were given to the spectral
sequence to converge ' :

(iii) if the As:ec.tral sequence converges uniformly things ‘bec‘ome-nicei

ROOS, J.E.: Structure theorems for seme abelian-categeries having

_..__-._.._—___.-——-_-__-_-_..___---_-——---———--------

Let C_l be.an AB'5 :category with:a small set of generators. We can
prove Theorem 1: '

C satisfies AB 6 iff every C¢€ Ob._(;(}) can be written-as"ast:ending union

C-= a EI ,Ca such that for any other such-union C = YGJ BY we have
Coc Y( ) for some Y(ec), V a. Here 1s an apphcatmn of this result:

Theorem 2:. ("Wedderburn") Let C be as: above Then the following

two conditions are -equivalent:

i) C satisfies AB 6 and the cohomological dimension of C is ze;joi

©
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'-f(7i_i) C = II Mod (KB) where the K

-7 -

IS: S are (skew-)fields.

These things are related to Comptes Rendus 261 (1965), p.4954.

PAREIGIS, B.: Forgetful functors-and ring homomorphisms

- - 4t wn - - - W - - - - e e G e e o e . e e

The functor assigning to each -unitary ring R the category of unitary
models together with-the forgetful functor to the category of abelian - _
groups, and to each ring homomorphism the functor 'forget the operatioh
of the second ring'", is full, faithful and hasan adjoint." This has :appli-

cations to Frobenius-extensions of rings.

BARR, M.: Cotriple der1ved functors

If G = (G, €,8) 'is:a comonad in a category € and E: € - U isa

‘functor into an -ab-elian‘category, hemology functers ‘H (X E) -relative

to @ are defined as the homology objects :of the complex assoc1ated

with .. - EGn+1X oL~ EGEX EGX~ 0 .in ¥ with houndary

»an = Z(- 1) Gle G X for 0< 1< n. Ax1oms for these functors such
:as the -exact homology sequence relatlve to a sequence 0~ E’ - E - E”-* 0

- .exact in the functor category (€,¥) are cons1dered X is G prOJectwe

iff a sequence X - GX - X equal to the identity exists. Two comonads .
G and K .Vgive ‘the same homology if: G-projective # K-projective.
Certain.computations en- the ‘relation of th1s cohomology theory to the

one defined by Andre' are given.

FREYD, P. : Elementary Theories:and Maps

- e e = ——— = = ——

A laconic discussion of the probable necessity of considering other types

of maps on models besides:elementary imb.e-ddings, of considering models

-other than normal, of considering maps other than functions.
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