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Tagungs:be·richt 19/68

Universelle und Kategorische" Algebra

" 3.7. bis 10.7.1968

Die Tagung wurde von "W. Felseher, F.reiburg# organisiert" und es .

nahmen an ihr 54.Mathematiker aus Ländern verschiedener Konti-'

nente teil. D"a.zur gleichen Zeit in Seattle ein Kolloquium über Kate

gor.ische Algebra und 'in Gomel eine Allunionskonferenz über Univer

selle .. :Algebra stattfand, konnte eine Reihe eingeladener Vertreter

beider G"ebiete nicht teilnehmen; aus an'deren Gründen mußten die aus

der "DDR und aus Polen Eingeladenen fernbleIben. Die mit 40 Vorträ

gen und zahlreiche~Diskussionen gefüllten Tage gaben den' Anwesenden .

Anregungen, von denen· matt mit guten Gründen erwarten kann. daß sie
f~ ' •

sich auf die" weitere Entwicklung der' in Red"e stehenden Disziplinen

auswirken werden.

,1 I
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Ba:mmert.. J.; Fr~iburg Duskin.. J. # Paris/Cleveland
" t

f

B~naschewski" B o .. 'Hamilton,Ontario Drbohlav, K." Prag,

B eck,. J... C ornell Univ• . Dwinger # Ph." Chicago
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Behrens" E.A., Frankfurt Ehrbar. H ... München
• I .,. • ~

Bruns, G., HaIJ?ilton, Ontario Ershov" J. L ... ,Novosibirsk
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, V6rtragsauszüge

'Riguet" Paris

Schumacher, Freiburg

•
" "

BAN~SCHEWSKII' B.: Projective Covers in Categories of Topological ,

Algebras

Let K be any category and c:P "a class of morphisms of' K such that·

(8 1.): '~e.p c '.p.. . '(8 2) , 1) n (right inv 13) = Iso(K), and (8 3) far any
• - 4

f E' ~ ~'there exists a. g such that fg E ~ and fgh. E ~ implies h.E cp for ali h.

A :. p. 'E K ist called 13'~ pro j e c t i v e iff the' usual projectivity condi-
.'.. .. .

tio;lls ,holds far -P 'with any f E ~in place of the epimorphism. '13* 'is
" :\ . , .

th~ class of 'all .-f E 'll for wJ:lich fg.E 1l .implies g E c:p. An f: P ~ X in'
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13*" Wjlth 13~projective P is called a ep-projective C 0 ver of X.

C C?nd~tions on K, involving 'pull-backs and limits. are given which

en.su~e the existence of projective ·covers and their expected ex-
; }

, .

trem'ality properties. This can be applied to categories of top.ologi-

cal algebr~s whose ~orphisms are· closed continuous homo.morphisms"

with .'P consisting' of those morphisms 'which are proper .(= perfect)

maPPlngs.. onto.

BEC~, J.:. Introduction to triples (monads)

Apar~ from the basic definitions a tripleableness theore~ was dis

c~~sE1d.; and applied to re-prove that a cocomplete abelian category.

w~th ~ pr'ojective generator of finite .ty·pe is a category of module~ over
,I . . .

a ~ing (the az:ch~type of all characterization theorems of this Bort) ..
.. . ~

a~'w~~l as ~at varietal categories ,are tripleable.

j'

. ~

BURMEISTER~ p.: Freie' partielle Algeb:cen 'iln'd~ primitive Klassen

partieller Algebren

• Es; sei (P" g) eine von einer Menge; 'M erzeugt.~_,partielle Peano-Al

gebra~ (A,.f) eine beliebige partielle Algebra vom gleichen Typus•.
I I,

Eilt;le ~IP-Gleichung (p" q) E P X P gelte in (A, f) genau dann., wen-n M'
:' ·i .

(A," f)~freie Teilmenge von (P, g) ist, und wenn für jedem Homomorphis~

m'rls ~: (P.. g) -+ (A"f) cp(p) = cp(q):gilt. Ist E cP X P., so ist die'Klas-,. t. .-

se al~~r Modelle von E: ModP (E) stets primitiv, d. h. abgeschlossen
I ' •

ge'gen:Über 'Produkten, (schwach) ho~omörphenBildern und C'starken")
i ·i . .

Unteralgebren. A,ndererseits existiert zu jeder primitiven Klasse UI
,I .'

partie~ler Algebren v~m Typus ß yom Rang r und zu jeder Menge M

.mit IM I > r+l (bis auf "Isomorphie) genau. eine von M .. frei- unQ U1-fr.ei

er,ze~gte partielle Peano~Algebra (P:, g)" so daß die Menge EqP(U()
I .', ".

aller.'in allen ~'U-Algebr~n gültigen P-Gleicpungenln,.P· eine' starke
J:
f

,I.

~ ~
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....

.(im 'S'inne von ·Grätzer) und vollinvariante Kongruenzrelation ist. und
, .... p,.p" .
. Mod (Eq' (a1)) =. U U (p) ist.

" ..
•• 1

'. DAY, :A.:. (represented by G. Brunß) Algebras. with modular 'con

gr.uence lattices

'.' !'t

"~

, I'

A 'seefuence of equations in four 'variables is given which characterize

those'~equationalclasses K of algebras which have the property that

.the .c~ngruence lattices of aU algebras in K are modular. This cono:" e
~ ~

. stitutes a' counterpart of a theorem by B. Jonsson wbich character~zes

in:.fi s:tmilar "waYI eq.uational classe~ with distributive' cong~uehce lat-:

tiqes '9-nc;l a theorem of Malcev which does the samefor perl!lutabi~.,
. .

cong~tlence·relations. The relations between our theorem 'and the

theorems of..'Jonsson arid .Malcev are 'also discussed~

I' 1

J

DRBQHLAV, K.: On 'relatively prime decompositions'

T~~re: is a well~known uniqueness t~eorem concerning the largest
. " 1 '. .

m~\et"ßecomposition of an ideal in a: commutative noether!an ring ih .

relati;y.ely prime components. Generalizing th_e:J~_(mceptof being rela--·

tiv:~ly:\prime it is possible to reformulate this theorem in order ·ta .

cov;er' ;fiore general situations such as -ideals or congruences in sem{-
. 'I . . -

group~ or 'fully invari~nt congruences in universal alge'braswith a

cl~ar ';~xtension to varieties"

DUSKm, 'J .': On·B.eck' s.··.~~tripleabili.ty.crite'rion"
I:
I

.At:~ small' price in additional hypotheses ,it is possible to replace
I. j.

; '\

Be~krs condition on, U -contractible 'couples with the same condition on
. :!

. U -c9'ntrac~ible:'eguivalerice :couple8o~ Thus let U :. A ..... B be a functor;
~ .

" ..

..
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...

e.

d
j 0

a couple Xl 7 X o in A is a U-contractible'equivalence'couple

provi~ed its imJge, in B admits a contraction and in ·A is functorial

ly equivalent to the graph of an equivalence relation on X •. The' couple
I • 0 '

(do~ d1) is said to be aseparator of the 'couple ,

' .. ;, zo ,'. '. h d [ilhd . . (h~ ...cIDhz) pr1

.... X ~ Y iff'The sequence h:_' .0 1> ~_ ·x·~_ 0 1· > xh,o~ -X", ... , . .". -x· .-x >ly, Y

.' ,: 1 1,. ..' , 0 o(h j]Jh )pr' ,.
i .:.; Zo zl 2

• 'I '. , .

is ·exaiC?t tl.-~e. the first morphism is equalizer bf.. the t~o following oneSi

. h for alLcovariant hom-funct:ors.)~'With these definitions the theorem

may be stated as. folIows:

j' .~ .
Le~i U:: A ~ B be a functor into a category with square fiber products.

the:n lJ.~' iso tripleable ·iff U admits a 'co-adjoint and generates both' se-
;.

parato1rs' as 'w'ell as 'co-kernels of U ~contractible' equivalence' couples ..

~.,

. - DWINGER I P.·: Quotients ofFunctors .
"

The. w.ork reported on was done join~ly with·A.I •. Weinzweig. Suppose
'I. '. .

~hat ~I is a category and suppose th:a.t ü(K) is the' category of diagrams
f

. ove'r K.

,. .... ~ . ~l ;

• Theor~m: Let·~ be a diagram over ·ü(K). If K·.-is right-complete. then

~) '1i~s ~ direct li'mit. The proof of this theorem' is based' on the following
:' • p

lemm~:~ Let P be a full sub~ategory.ofa category Q and let P: P .... K

be a fupctor and let K be .right~complete" then P has' an extension

Q: 'Q ... K· which fs universal in an a~vious sense. ~he theorem can be

applieCl tO'a"partial ordered"system '~n acategory of partial ordered
, l' ., •

syste~s of algebras. An analogous ~eorem can be proved for inverse

limits'~
• I

"
"

. EHRBAR. H.: Zerlegende Unterkategorien
,:

"

Zwei Unterkategorien .,Q und·:S einer 'Kategorie V "zerlegen" diese~
". I. !

; ; ~ ..

,
'"P _4.~..-..r-".. _- ... __
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wenl} beide alle Isomorphi.smen enthalten~ wenn man jedes f E V schrei~ ..
.' I' I'

. b~n ~ann .f =sq, q EQ, s·E S, und wenn es zu sq. Oll s' q' genau ein 1?-.
, ,

" g~bt 'mit hq = q',' s'= 8 t h. Daraus folgt der überaus nützliche Satz.. daß
~ ~ :

. es s~hon zu bq = sa mit q. E Q.; s·E S genau ein·h gibt mit hq = a.

b '= ~h. Eine, Anwendung (V enthalte Produkte): Nimm eine Klasse von

'Obje~enAcV mit äerEigenschaft. daß für jedes q E Q und fl g: .
. "I:'. "',

, Ziel(q)':: a m,it a· E A aus 'fq = gq ,folgt f = g.. ,und schließe A durch :....

·Hinz~nahme vonPrödtikten und "S~Unte~objekten"von·Produkten ab:

die d~durch erzeugte volle Unterkategorie ,ist genau dann reflektierend..

W:~m1' sie die solution set .condition erfüllt (z. B. wenn A eine Mengeist•

... oder'·wenn eskeil)e "großen" Klass'en nichtisomorpher q E Q mit gl~i

,c~e/Quellegibt).Enthält V· auch ~aserprodukte.undgibt es keine
.i I . I ~ , .':J . 1 . •

...~lgroIßenll .Klasse-n nichtisomorpher: Monomorphismen mit gleichem 'Ziel..
;1 Ir' .,

d~nn ~erhält man auf diese We~se mit geeignetem Q und, S j'ede 'volle,
;~ "

'r~fle)ctier~nde Unterkategorie.
: d '

• ~ i ..

.f: i:t
I:

ERSIiov" J .L.: On a general const~uctionincategories

. Li~t ~ .. be a category and ~l. ~2. ~3.· subcategories of ,~. By a

.. (~il. ~2' ~3)-category we shall unde~stand the,',c.~~~gorythe objects6f

. wlj1ich are morphisms T E ~3. Thei.F domains d
T

belong to ~2 and

t~~i~,;ranges r
T

to St2 • By a morphism of the object 'T I : d
T1

.... r
T

I
i ~ I ,. . .

t~:, th1e 'obje~t r
2
' : d, ... r .' we shail:unde~stand'a. morphism Q,:

'I '.' . '''2 T 2 ' ,I , . " . . ,

r:; ~;r '.E, St
1

: whi~h is covered· by'a certain morphism. ß. :
'Tl:; T2
cl : ~id .. E St • in other 'wpr'ds. for which the diagram

T1 ~: T2 2

---:.>
.0,

is·,cqmmutative.'for some ß E ~2· " I .

I:
1

~.

.~

'.
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This' ~onstruction is generalized fr'om that cf constructing the numbered

objeq~s and 18 dual (in a partial case) to the construction of the cate

gories of objects with -distinguis;hed su~object.

'I

FELSCHER. w.: On the algebra cf' quantifiers
;' t;

A:.new method is described which can be used in order to prove the.
d . -

axiomatizability and, fience" comPCl:ctness of the semantically defined
: . .. . . ~

cons~quence operations in quantifier logica The basic idea. is to re-
: :1 . ;,

present the relation of semantical 'equivalence (modulo a given set of
..

form~las) as the smallest congruence relation on the algebra of for-

m~las, having certain finitary clo~ure properties. For this purpose,'
, li '

a ·cal~ulus of substitutions is used,.; similar to that in' th'e author' s' .
: 'I - .,' . , •

rl~quational ma~stl, Appendix (in Contributions to Logic~ Amsterdam'

1968)~ At sorne" points .. proofs are ·related to those in the Rasiowa-
T 'I

SfJ.{orii3ki monograph; in particular.. ;E.asiowa~Sikorskii s generalized
, ~ ". • l • '

PI1~m~ ideal theorem is used-.

~ I

'" ..
GERHARD.. J 0 A.: 'Equational Clas\ses of ide;mpotent Semigroups•

~..
, '

,...

::

-Tl?:e l,attice of equational- classes of :idempotent semigroups 18 ob-
. .

taine~ in_ the following way. We first find those equations which give
. ;. .
li, .

·rise ~P the same equational class by defining certain relations on the
; I: '

s~f o~J equations.· This also determines when one equation implies a

sE1~o~~. It then remains to show th~tevery class is determined by a·
'I

si~gln equation (in addition to asso~~ativityarid idempotence). ·That
. ~ : ~

e~~r~: finite set of ,equations deterIIl:ines a class given by a single

equailon follows from. properties of the equations determined by the
I .

retatlons mentioned. That every set ofequations determines a 'class

given;~by a single equation then foll~ws from' the' ~act that the system
," . 1

of'cla.'sses deterniined by a 'single equation forms ~ lattice s'atisfying

the descending chain condition.
-,
::
t;

,.
. !

~ I
~ J 11 -

                                   
                                                                                                       ©



i ..

.;.\
•. ~.'

. ,. ~

- 8

y

GOR~LCIK.~ P.: Products and" sumos. in generalized alge~ras
,J; "

Tb:e ~~tegory A(F ~ 6) where F is, ~ ,set functor and ~ is a sequence

of; !orc:tlinals 'is defined as' folIows:

Th'e 6bjects are sets with an operational structure of the type !:J
, il t::: ,

gi~en!on F(X). and morphisms are those'mappings -f: X .:.... Y for
; . :. ~ ~ .. .

'which; FJ(f) is 'compatible with ope~ations on .F(X) and F(Y).
II .,1

Categories A(F,!:J) are investiga.ted with regard to the presence of

"bo'th" ~roducts and sums far a large :class "of fun<?tor s.
. .. .

" It iso proved~ in particular. tha't far: .F being a faithfull contravari~nt·

funct~lr the category .A(.F, A) fails -to .have products.
• • I ~ ~ .

f;

.,
t ~

lj

GRÄTZER, G.: On the conceptof free algebras
!.

· r.i !: ':
It' is ~rgued, that there are algebras :that one would like to call free

H ;: . j, ." .
ev,en ~hough a map cf its "generating set" into another algebra may :. ,".

~. ~~., . t' • ,

haye more then one extension to homomorphism. A large class of-

examples is provided by free ~ -al,gebras o A simple example is the

foiio~ing:

t .

.. DEFINITION: A la:ttice L is b i c om pIe m eht-e·d iff every element .•

1 0# 1 ;';has exactly two" complementsk'
· . :~ .:.

i;

DEFIWITION: 'L is the free bicomplemented lattice over X ·(X c ~)

iff: :1

(i),' :L is bicomplemented,
:i· I: .

(ii) ;the smallest bicompl~mented;~,ublattice of L co~taining X is L".
~ ; i ; . • •

(iii) i~verymap p : X .... LI of X i~to a bicomplemented lattice LI

: I ":'ban be extended to a, lattice homomorphism p.

THE<?;REM: . (e. C. Chen and Go Grätzer). The free bicomplemented
l. " ..

latti~~ over ,X ~xists"and it is uniq:ue up to isomorphism. The proof
, I •

is bas'ed an the concept of cover, which is due. to R. P. Dilworth.. . ' ~ ",

TH~ u'~efulness of various concepts,of cover is illustrated With a
,;: . . .

I.
,;

,I
11
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series of results-due to C.C.Chen. H. Lakser. R.C. Platt and the
• • !

outhor o

. HARZHEIM.. E.: Über die Dimension von Ordnungen und Verbänden

Di~ D;ushnik/Miller-Dime~sioneiner teilweise geordnet.e.n, Menge (M~ <)

ist definiert als die kleinste Kardinalzahl d~' so daß < der Durchschnitt

v0l! d vielen Totalordnungen isto ' Dann gilt folgender Satz:, .

Wenn~; n eine natürliche Zahl ist unc;l jede endliche Teilmenge von M

eine Dimension ~ n hat.. dann hat a,uch M selbst eine Dimension< n.

Der yon mir gegebene Beweis Tl -~engen und stellt den geometrisch-
;; . a ~ " " ..

topolo'gischen A'spekt in den Vordergrund. Später ~gab Herr Koppelberg
"

einen Beweis über den' Kompaktheitssatz und Herr Jung einen Bewei.s .

über ~inen Relationensatz von R. Ra·~o.:,
I ! ~ I

! .

HIfIDEMA" J.: Generalizations of Certain Results from the Theory

cf Groups and the tP.E1ory of Rings

"

T4~ notions of "radical ideal" and "prime ·.ideal" in a ring and of "radi-
, . i

ca~ nC?rmal subgro\J.p" and "prime n~rmal sub'group" in a group are ge-·

nerali~ed to the nations of "radical; :ccongruence 11 and "prime c'ongruence"

oniJa general algebra. These notion$ flre defined relative to a set of

ax~oms in the first o~derpredicate:~fllculus.

Firstly. Abraham Robinson' s metaniathematical theory of ideals is

e~ten4ed by introducing three types :bf prime ideal, called "prime",

Jlm-pt;ime fl and IIs-prime" .. relative -to an axiornatic system K*. The

radical" rn-radical and s-radical of an ideal is defined" and e~ch is. " ,

the i~tersection cif all'the prime ide.a~s of the 'corresponding type con-
. I

taining the 'given ideal•
• , I; t.

'j

T~~sEi;metamath.ematical.~oncepts~re then related to u~versal al

gebra: in such a way that in the case, of groups and rings they produce
. '. I

I,
:j

"
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,prec~sely ~le'COncepts whic'h we s:et out to generalize.
ii .

E o :' Eine Verallgemeinerung der ,Dualitätstheorie für
I1

, I'
I: ! .

.Moduln

•

'" r. ;

- n:efipitionen'kommt.man zu drei Galoiszuordnungen~ die für Moduln
- l I] .: !

,(~ =:'.abelsche Gruppen) zusammenfallen. Bei der Betrachtung 'von Ab-
~ b ' ·~:'iLI'

gesyplossenheitsbedingungen (Zo B~, ( p) = p für alle, T-R.echtskon-'

g~u~~nzEmp von NT)' erscheint es' !als sinnvoll~ die Existenz der Null ,
-sr,.. ... I ~ t ' .

v.~ora)uszusetze·nj denn es gilt: Ist jedes Liilk-s':-und jedes ~echtsideal

'v'on Ik"Links- bzw. -RechtskongrJe~zklasseund gilt (für
-: ' 'i'" L' 1 ' I .L .1

Si x··S .... S) . (A. ) =A für alle A und; ( p ) , = p für' alle p und existiert

kein~ Null.. so besitzt' S nur die trivialen S-Links- und. Rechtskon-

I '
., I" .,"
I ,

, Für :'~wei Algebren S \lnd T, die zu: einer gegebenen Klasse CJY ge-
.: j '!' ,

hör~~ und darüberhin~us eine ·a·ssoi~iativ·e, zweiseitig distribu~ive'

'Multiplikation • besitzen. werden ~ls Verallgemeinerungen ring

~eo'retischerBegriffeS-Links-. ''t-Rechts- und S-:-T-Bioperanden ,

:und ~iline8:re'Abbildungen definiert.; Bei' gegebener bilinearer'Ab-

b~ld#ng ('. ): S M X N T ~S B
T

Wi:t~~1 jeder S -Linksk,ongruenz A aus'

,s;M:der T-Unteroperand A~= (n) (l.n) = (m.n) für (ljm),EA,)

tind j,edem S - Unteroperand L die.;T -Rechtskongruenz
f. .!. "

4,.!. =r;{ (n. p) I (1. n) = (1. p) f'Q.r 1 (~l zugeordnet.. außerdem. falls
~.. .A. I

~~n Nullelement 0 vorhanden ~st. ~er T - Unteroperand

" , 1;.,0 =1'(n I (1. n) :; 0 für 1 E L). Mit den entsprechenden 'rechtsseitigen
. ,

;, ,'.

g~u~nzen.

I ~ ~ I
I'

I

;' f·

Über Modellklassen~:,diedurch Algorithmen definiert
"

) ;:

K:AI~ER~ K'.:
,. ! ~ ! ;

'"I!.. ;

~ .

SInd ",
;'; .

! "

, ~ .

!i
fi
'i

S~iiIj die' Sprache der Flußdiagramme in'der,PräzisiE~'rung'yonE.

Eng~ler(Mecho Systems Theory, Voll. Nr. 3. 1967). Für Te~lmengen ,
,I,' ,
i :,

: t r'

i
•.J.,

: I ~: i:

I i ~ :
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e.

r··c ~ und Teilklassen ,~c~, St"Teilkla:sse des Systems aller Rela-
-"

tionssysteme eines festen Typs. werden zwei Operationen erklärt:
l

"~~n(r) = (A; A E ~ "und A c> n "für.:alle n aus r}.
ti

~ro I(~) = {n; A r> n für alle A aus UI) •
• , It

il
• ;, I,.

F::iir äen Hüllenoper'ator Fin Pro w~rdebewi~sen:
I .•

SAT'Z 1:. Sei ar c R -eine'~~iomati~~he Klasse. Dann ist Fin Pro 21= S~.

S:AT'~ 2: Genügt ar der 'Einbetturi!i~l?edingungvo:o Bo Jonsson,und ist
. . i. ' ' -

~. :abgesclrtOssen bzgl. Ult~rapotenzen6 ·so ist Fin Pro ~ =S al.
. .; f'. .

SATZ 3:· Sei UI C ~'"irgendeine Kla'sse von unären Älgebr'en (A, f).
j.. " - \;:. "
l' l! f werde für 'Algebren aU~I'$t"berechenbar angenommen und

ii r!

11
,I

I

di~ Gleichheit ~ls entschei~barangesehen. Dann ist

Fin Pro Ul =Sat.
,r. I!. '.. ;

F.ur alle Sätze Wird· S St = R" "angeno'mmen, Sund' § wie ~blic~ definiert,

'!;I>"";;wie bei "Engeler. ; i

,~

K~ER;KHOFF .. R.: Gleichungsdefin~:€{rteKlassen partieller Algebren
; .1; '.., ,

EIS w;erden leicht allgemeinere Kl~!ssen als die "weakly equational
. : '; I'

cIasses" von Stominski, 'Peano-algebras und quasi-algebras, ,
il :' 1"

R'ozprawy Mat. ~(1968), untersuqht. einige ihrer Abgeschlossen-

h~itsttbgeschlossenheits-Eigensch~ftenangegeben und diejenigen Klas-
,;

sen algebraisch charakterisiert, die definiert sind durch eine nicht
I· ". . .

n~tw~ndig volle" jedoch symmetris.che Peano-Algebra' P und eine

stri~e, vollinvariante Kongruenzre.lation" auf P; schließlich werden
I ; ,I

die ~ezüge zur'Theorie der primit~venKlassen voller Aigebren be-
r "

trachtet.

! e·
"
i;
! •

I
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i.1 t,

! ~ I i

KOCK" A.: Commutative Mona'ds on Closed Categories
:.! ri

w~ c~ndiser monads (= tripies) T~,n, 1-1 on "c'ategories v with inter-'. . <;
~ I I .

nal h;om and (symmetrie) ® ". It is! .proved that a (strang) monad T
." I· !,

c'a.rr~~s tw o. canonical structures! I,

(A) T ® (B) T ~: (A ~ B) T .
'i ,i;,
'I - . '

as, :monoidal(or closed) functor. If~ey agree, the monad is called

c ö:m t.n u tat i v·:e .• In this case, Tl a:nd I-l are monoidal (or closed)

tr~ns:fjormations. Further~ore, th~'category V T of algebras forthe

m~nad not onlyhave horn-sets in V{'but even in V
T

itself; V
T

be- e
j'

. coms:a. closed categoryo This generalized a theorem of Linton.
tl
. "

. I
'j ,r

f"

'.'

i
!

t l !t
I

I

L~N~ER" J.: _Galois' sehe Theorie: ;ih universellen Algebren

.] ,~ • I '

'Der Hauptsatz d'er klassischen Galofstheorie sagt unter anderem aus.
. I

daß j~der Zwischenkörper einer algebraischen, normalen und sepa-
I i;

ra1?le~ Körpererweiterung Fixpunkt~?rpereiner A~tomorphismengrup-

pe'di~ser Erweiterung ist. Es wur~e gezeigtJ' daß ,sich die Begriffe
~ ~'J . : t t

defA~gebraizität. Normalität und ~ieparabi1ität so auf spezielle uni-

vers'e't1e Algebren übertragen lassen.. daß der oben erwähnte Sach-
() f " . r~

veirhalt bestehen bleibt. Diese Ver~illg~meinerungenerfassen außer-

'de~ ~;ewisse Sätze aus der Galois~~orieder abelschen Gr~ppen.
!,' ,

(Tp.r~ater, Galois Theory of Abelian. Groups. MZ 95, 1967).·
':, . 'i '.

I ! .1

~ f~ i; .

"'I
t ~~ ,

LA:v~OV, J. A.: The algebraic properties of algebras of recursive

functions
:; I

~ I i.
On M~lcev' s initiative the group of iSoviet mathematicians had stu-

• ~~. : ~ 4

died the algebraic properties of the' algebra of primitive recursive
/j 11 . . .. ,

functi,~ns,.the algebra of general r~:~:ursive functions and the algebra
!I. ~I' ~ i

. of par~iallyrecursive.functions.T~e questions of finding the basis.
I; , ji

11 11:
,<'

I',
I'

I
:1
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the present time.
'j

I1 - d

••••

:1

"

..
I

- 13.-

J;esriription of:maxima.l subalgebra~ of these algebras. their simpli-
·1 '

cityJ automorphisms"etc•• we·re.~tudied. In the report the author
:, ;1 ;:
trie~ ·ta report the results" having been obtained in this direction at

I '. , ;
I

I ~

, , :1 I

LOVASZ. L.: Structures with equivalence relations and Dirichlet

series
:1'; .

J·pu.sson asked" whether ·for finite ··relational structures AI B the

e~u~lity. A2 ,..., B
3

· implies the exi~tance of a structure C such that

q;3 *A. C 2-"", B. It·will beshow~;bY an example that this is not
.- ~ -.- ~

truej even if A and B are structv.Ft~S·the rela~ions of which are
.;,. . ; .

~,qu~yalence retations. The constJ.t~ption·is carried. out by help of a
I"· ", •

~rerto-one ·correspondance betwe:~n .such .structures and finite Dirich-

.let s;eries of-form n .
I' I I t·"ai. .i ,;. f(t).
!; i= 1 I,

:!

By ci similar 'method we can cons~~~~ct finite structures A, B, C far

whi<:hA2 • C ,..., B
2

but C is not the square öf a finite structure.
I .

'1

I

~:~

Mc~ENZIE; R.: The Lattiee cf E;quationat Theories

~he:~equationaltheories of algebr~s (of a given similarity Type T)
;;1. . .

furq). a lattiee L when ordered by set inclusion. If we let [T ]
. . . ,. :' ;' \)

den,?~e the number of 'J-ary. op~r~tions symbols 'included in ' T. then
. .

a~ suTficient condition for L to be. isomorphie to L is that
.. ,. ,. ; . y

·G"]~= [Y]v for each.v E w. If L'Ji' has more than two elements. then

t~e pondition is also necessary. I~ fact. for each .vE w. there is a

f:or~ula cpv express·ible in the fir~t or.der language of :1attices such
I

tnat. for each . 'T ~ ['T ] is the number of theorie s satisfying cp in
. /~; . .' v . \J

L " .' provided L has at least th~ee elements. Our proofs. have also
~,T ;, r .
~rown, surprisingly, that sev'era+. familiar theories are first order

:;" :;"

'I ;
I'

l'
11 .1 1

P I
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!

I'

!

'j

i'
~ !

:: i
; t ~

" I
., i
!: ..

definäble·elem'ents in the lattices 'oI all theories of their type~ Among
, ,

I' i :- I

thij d~finable ~eories are group the.ory, the theory of boolean algebras ..
! ~ 11 I

a~d lattice·theory itsel~. ,i; I

fi !' I

ti i!
; "

1 '

I: '
, I

"
~ i

;\ ','

"

,I

\ M~TSPHKE~ Go: Algebraische Beh:andlung der Kombinatorischen Logik
, I; 'I

,i !;
Die K1ombinatorische Logik bzwo der Church' sch~ 'A-Kalkül wird als

: 11 ' , ;:!.
abf;o+ut freie Algebra mit einer Ko~gruenzrelationaufgefaßt. Mit Hil-

I 'I . .. I,

f~ eines 'Darstellungss'atzes' für 'Kongruenzrelatibnen kann dann ein
1 r • " •

ei~fa:cher induktiver Beweis~für da~' Church~Rosser-Theoremdes
" Ir '.
;1 : . ' "

.A~:KaPruls 'und damit für"die Wider$'pruchsfreiheit der reinen Kombina-T- \1 ,

to~is~hen Logik gegeben werden. :,,; I,")

!; H '
!! 11 .

!~ ;\
I

ri li

.e

NEU*ANN~ W. D.: Representing vat-ieties by algebras

T~ ecCch variety of algebras .~ is otd.ered an infinitary algebra A(~).
(' "

subh ~that the set-preserving functQr,S between varieties correspond
. .' ., ;'.

jl , I ,

p~Fc~felY tohornornorphisrns of th~\ f?orresponding infinitary algebras.

T~is ;~nables one to define nicely a~p formtilate some superficial
1 f1 :1

. prbP~rties ofthe "category of vari~1;ies with ,set preserving functors." •
f! (! . ;: - '-- ,

anr Ifse sorne "apparantlyless su~:;ifi.Cialquestions about this category.
·1' 'I '

1f' ~ : I:.
I ~ I j :, ;

.:i 1I
,; ;i, ,,- I: .

;NOVQTNY, M.: HomomorphismeJ? von unären Algebren
I •

.Es w~~rd die Konstruktion aller HO~9morphismeneiner unären' Algeb~a , .

m~t E1~ner Operation i~' eine' Algebr~:;vondemselben Typus beschrieben.

Etpe ~~nliche Konstruktion für ·unä:r;e Algebren mit beliebig vielen
. I . .:'

Op'er~tionenvon .speziellen Klasse~!wird angegeben.
I 1 ; j I ~ i~

, ~

"
j

: i

, .i

",",
~ I
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I t ~

9S~~ALD, H.: Modellth.eorie in der KRIPKE-Semantik

~J: ="{ (~ : a E M), < " cp) heißt ei.ne K-Struktur vom Typ
I ,t a - .

i: = ~((s.) ·:'·EI· .~~ (0.) : EJ ).. ' wenn gilt: '
j \: 1 1 J J . I •

H" '~ ist eine Menge und M I ~.,:"

~f) :~ ist eine reflexive und trans~tive Relation auf M.

3) I;~a. ist eine Aigebra <A
a
: (fi~)fiEr' (rt) j{J") vom Typ 1"

l~ür alle ~. E M. ;1'1

4;} ,lw ordnet jedem. (a.•.ß) E M x lVr~'mit,. 0. < ß· einen Homomorphismus
i " -

~~: ~ ".... ~ß "zu mit 'fprJ. i.st der: identische Homomorphismus und
11 ~ß aßCl Ili •

. :cpY cp (q) = ~Y(q) für alle q ErA und alle rJ.~ß~ Y.
!i: a

"i . t , • " I I ~

r$ie!K-'Struktur mit der Erfüllung~relationvon KRIPKE charakteri,-
;. i: ,"

Slert semantisch die intuitionistis~he'Prädikatenlogik mit Funktions-I :; . . ,

ieichen und Identität. :~ ;'j
,: '
11

I'
Irn diesem Modellbegriff wird ver~ucht, mit dem Aufbau einer Modell-

,4 -t ••

"the~.fie"zu beginnen (K-Strliktu~," t<r..Unterstruktur, K-Ultraprodukte,

. Abg~schlossenheitsbeding~ngen). ;':"

,i

~. ,

;f

PEREMANS.. W.:
'l .!

. j

Definition of hd~omorphismpy means of the
11 :,

homomorphisID: theorem
!: :

'j 11. 'I ,:

~or:!partialalgebras and relation~Jstructures various concepts of

"lip~rmorphism are used. In orde:i-'!to get a nat~ral concept for a large

diaS's of eases we take as starting' point the homomorphism theorem
I' I .

I'

f9r grc;>ups. We consider struetu~les admitting the eoncepts of iso-
I " j. .

~orflhism .. substructure and quot~e;nt structure.• A mapping cp: A-.A'.

'fheJ:'e A and Ar are carrier sets; ;Qf structures 2I and ~'.. is called
" !: structure

homoIDtJrphic' iff its ·fiberingi·s·carrie~of.. a quotient"öf Q. its image
I' '\ ;

1

i1f? c~rrier of a substructure of Q""! :and its induced bijective mappi ng
, 1 'I
I "

i~sfan isomorphism far' these struc.~ures. .
I) fl.

,', i li L
A b~Jective homomorphism"is an ~~ömorphism.. A product of homo-

~ : .
'I !i; ! I

; ~
:. I,
I :~

!. :1 j'
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!

..
.~ , .~

,
• 11

I; il:1'
m,orphisms.. however,. needs not,tc: be a homomorphism. It. is, if

;1 :j . 1::' .
. S~b.structure·s 'and quotient struct~lres satisfy a condition correspond-

j; :1 • "il .

.' irtg to one of ~e Noether isomorp:hfsm theorems o For relational'
'. 'i; i ~ . i : .
. .stru~tures the. definition of homo~orphismmay be made explicit.·

. ,\. '. '. . .

". Special cases 'are partial operations.; and dually" polyoperations.
I .... I •

I~ th~ relations are opera:tionsthe:~onceptof"homomorphism fo~
• I' I; ". . 0" '\

'~elational str~ctures coincides wi~n··'that for operation structures .

: L.- .

I; i! , I::

F;in~llly sorne 'reI!larks wi~1 be ma1Eft about an axiomatic treatment of'·

the "~oncept of" 11structure" used i~ :.Qur theory. " e
i ;

r I'

I !
I I ;
I

:1 .,

: I • ~

;! :

I ~

1; ;

Ft~~LLER. A.: On the relationship between the classical and the
~ : I :

;1 ~ ~ categorical direct, !?roduct cf algebras

s\up~6se a class K of algebras is ;c~osed under homomorphic images.
-:, ,I .:.,

. täen,~K has categorical direct "proqlÜcts if and only if the classical

dire~t products of s;stems of alg~l:i~as in K have a hirgest subalgebra
41 ' ., • I

Whi~h 'is in K~' Some applications fire ·given.
i ..: I)"

I; i;

..,

, :h G . j

, !.

-PUliTR, A'o: Strang embeddinga. il)tb cat~g~ries:ofa!.geb.ras .
.. I; :;

If . .' .

Vpd~r a co.ncrete category we und:erstand a category together with a

fir~~~y given forgetful functor. Th.~;:category UI(6) of all algebras of ..
. .' . .

tf\e ~~pe A and all their homomort1lXisms is considered as a concrete
. .

"c:f.te~ory endowed by the natural fRr;getful functoJ;".
, I ' .

Ir, (<<!. 0). ("st'~::I') are concrete categories. a fuH embedding"~: R....R'
I' [I . I ,is saJid to be a st;rong embedding of ther:e exists a functor F ~rom .

tHe ·cBategory !IR of sets into ~ such' that Ci I 0 d)"=, F 0 O. We have that
J . ~ I " . .:

a:~y ,;lll(A) may be strongly embedded into any lll(A') with tAl ~ Z.

:: ;\

I. I

Pl·;cditeg~ry" R is said to be ~lge·b:~aic. ifthereis a full embedding
}.

o~ R~·;·into some lI(A). a concrete.~~tegory (R;O) is ,said tobe
11 :j

!i ~ ;
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s;'t r () n g ly al ge b ra i c if there 'is a strong embedding of ($t, 0)
;i ,I "l"1

in U(A). Many categor1es which are .a.lgebraic (e. g. the category of
. 'I

tcipo~ogicalspaces) are not strongiy. algebraic. By a result of

"1. 'frnkov~ .. e. g. the categoryof c,ompact Hausdorff spaces and

~ei~ 'continuous mappings, or. the::category of c<?mplete lattices

and ;their complete momom(jrphis~sis strongly algebraic.
,I. ·

Ö,
I.

!' '1,.

I

!I

Topologische Kat~gorienvon H. Holmann und

D. Pumplün

. 'e

'!tOPPLOGISCHE KATEGORIEN 11

: i ,.1 , I ':

~ine~,differenzierbareMannigfaltigkeit kann man sich wie folgt ge-

g~ben denken: Man nehme eine Kollektion von offenen Mengen des .

lR,n ~nd "verklebe" sie paarweise pa.ssend partiell miteinander. Be-

kftnrttlich kann'man Riemann-Flächen" simpliziale Komplexe" kom

p~ex~~analytischeRäume etc. auf jeweils entsprechende Weise er

halte,n. Es wird versucht, dieses V;erfahren in einer Kategorie'
. .

durchzuführen und so u. a. eine einheitliche Beschreibung aller die- 
!j,

ser ~nlichenKonstruktionen zu el1'halten. Wie sich herausstellt l be-
I • • J ~

;nötigt man dann ledigiich eine geeig;nete Defi,n~!ion des Begriffs
1 I i ' .

fJVnt~robj'ektrt 'und d~e Existenz gewisser PUllbacks -in der betreffen-
.":. . . :!

d~n ~ategorie.
I ~ I l !

I:

~ ! I

,: f:
SICIJLER.

I

;~ I:

i:

J. : Strang embeddings'into special primitive classes of

algebras
'I . ,.

P~ri~itive class (variety) of algebr,~s is called SB -variety (strongly

bind~:ng variety). if any category of algebras can be strongly embed-
1 ~ I

; ,.
ded ~~to it (see also A. Pultr' s de~tnitions).

Tl~e class of all semigroups and th~"class of all commutatiye

groupoids are SB-varieties. q
11,

;'
,J ;.'

j' : I

Il !:

I. 'I
j'
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SB-yarieties of the class of all the alg'ebras _with two unar.y ide;rn

potent operations are fully described.

strong 'embeddings~ in general,," do not preserve varieties.

Existence of minimal SB-varietie"s i8 discussed. Some necessary

conditions tor 'SB-Variety are giveho

SMIRNOV" D. M.: On the varieties of algebras

We study the lattices of subvarieties and the free algebras of

v.arieties" introduced by Jonsson-Tarski [lJ and by Swierczkowski

[2J.' The main part of results iso published in the work [3J" h·aving·

been written together with Akataev.

Reference: [1] J onsson" Band A. Tarski, Math. Scand. " 9 (1961) •

.95 -101 0

[2] Swierczkowski" S.·# Fund. Math. ,,50 (1961) .. 35 -44.

[3] Akataev.. A.A. and D.M. Smirnov, Algebra. i Lagika

.S·em. (Akad. Nauk SSSR .. Sibirsk. Otdel. lnst. Mat. )7" Nr. 1

(1968), 5 -25.

TAltSKI~. A".:· Equational bases far -classes of groups and rings
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TIMM., J.: ," Produkttreue' Klass'en universeller Algebren

Im direkten· Produkt' zweier Gruppen' existieren bekanntlich Unter ~

gruppen., di'e zu den-Ausgangsgruppen isomorph sind und sich in einer

trivialen Gruppe schneiden. Diese Eigenschaft kann man folgender

maßen verallgemeinern:

Def.:. ~ (eine 'Klasse univ. Algebren) heißt n-produkttreu, falls eine

total mon~gene Algebra T existiert.. so daß

VAi E'A 3 U
i <Al ®A

2
: "Ai~Ui undU l nU2 ,,-,T.

Man .erhält den,folgenden

SATZ: Eine' nichtleere, subalgebren-abgeschlossene Klasse -A ist

genau dann n-produkttreu (n E· N), wenn eine der ·folgenden äqui

valenten Bedingungen gilt:

.(i) : Es gibt ein kategorisches, universales' Axiomensys~em ~
o

mit einem n~elementigen~o4elll so daß .jed~ A-Algebra

eine -ur -Algebra 'enthält und sich homomorph ~uf diese ab
o

-qilqen läßt. '

(ii) Je'de ~-Algebra'enthält eine total monogene 'Subalgebra mit

n· Elementen und läßt ,sich homomorph in' jede andere A-'Al

gebra abbilden. -

(iii) In der 'Kategorie der ~-Algebren e.x~§t.iert ein' Objekt Mo

mit::"Hom(M
o

• A)~ ,Hom(A. Mo) f ~ un:d"cp~ I/> 'E' Hom(Mo• A) .

bzw. Hom(A1 M ) => cp(M') ~ zjJ(M ) b.zw. cp(A) ~ ~(A).
o 0- 0 '-,

VOLGER" H: Birkhoff' sehe und kategorische Algebra

Bericht üb-er ·'eine Arbeit mit- gleichlautendem Titel von W. Felscherl

in dem der "Zusammenhang zwischen gleiehungsdefinierten Klassen

von Algebren im '~engentheoretischenSinn und Klassen von Algebren

über einer algebraischen Theorie im Sinne von La,"Tvere erörtert

wu:r:de.
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,',WENZEL.. G.H.: Extensions ofCongruence Relations in Infinitary

.' Partial Algebras . l,

The problem treated (posed as .problem 15 in Grätzer' s Book

IIUniv~rsalAlgebra". V. Nostrand 1968) asks for a solution of the

problem to embed a partial infinitary algebra' ur as slender subalgebra

',.in a (full) infinitary universal algebra m such that every congruence

,relation on ·Ul extends to a .congruence ·relation on i8 (with special

characterization cf 'strong congruence· relations) 0 The methods used

arequite different from the ones used for the respective results in . e
I the finitary case and seem to furnish a unified and simpler approach

to both the ·finitary 'and the infinitary case. Vsing Slominski' s des

cription of subalgebras via 'Borel sets we show that the ..neat explicit

description of the crucial congru-ence relation on the relevant free

algebra'is (modulo an obvious generalization) still valid. .

WILLE.. R.: Subdirect products and subjunct sums

'Let M be a partial algebra of type 6. We call a pair (A# Cl) an M

algebra if A is an algebra of type 6 and 0.: M -+ A a homomor-

phism such that 0. M generates A. For M-,algebras "(A~ 0.) and e
(B .. ß) we define .c.p: (A,o:) ... (B, ß) to b'e an M-homomorphism if

\ .

cp: A .... Bis' a·homomorphism with cpa, = ß. Let ~ be an arbitrary

class of algebras of type !J; then '~M denotes the category of all

M.:.algebras .(A·.. 0.) and all M-homomorphisms between such algebras.

THEOREM:·· Let (A~ 0.) and (1\t ~ o.
t
) (t E T) be M- algebras in ~M.

Assume that every subdirect product of the At' s which

is a homomorphic image of A lies in Ul. Then the fol

lowing conditions . are equivalent:

(i) (A~ 0.) is a product of the (At ~ o.
t
)' s in ~M.

(ii) There are separatingM-homomorphisms. CPt: (A~ o.)-(At~ o.
t
)

(t E T).
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(iii) There in an·isomorphism z/J from A onto a subdirect

product of the At s 'with at = TTt,p a. •

"(iv) There is an "isomorphism t/J from A onto the subalgebra

'of,XA
t

generated' by((a.t'm I:t E T)" Im E M} with

,o.t = TTt ljJ 0..

." .
(the dual of the theorem holds for subjunct sums). Seme applications

of the theorem to primitive "classes~ free aigebras l counting and
. " .

clas sificatron:problems were·given,

WRAITH
1

G.C.: Representable Functors between Algebraic Categories

. ~ .'

Given'equational theories ~~ T we consider the notion of" a c~R-struc-

ture in th'~ 'category of T -algebras. Such an object gives rise" to what

we call a" representable" functor··fro:m T'-algeb;r~s ,'ta R -algebras. We

p~ove that a··functo~ 'B "repre'sentable .if·· and' only if it has a left adjoint.

,'By using 'thes~ adjoints we pr~ve that 'if the· forgetful funetbr associated

to' a mo~phism f: T .... T' of theories l has. a' right adjoint then Ti is

. obtained from T"by "adJoining unary operations. We define an X-IIl:0dule l

whe~e X is ,~: T-~lgebra~ tQ be an abelian group ln the'category of

T-algebras over. X. We prove ,that this ~cate,g9SY B abelian. when T

. i8 generated b'y finitary oIle'ration's', by considering the' category: of
. ..

translations' of. X. 'A 'r'epresentable ·functor .F' indu'ces a: left exact,

functor'from X~·modules· to ,F(X)~modules.

WYLER', 0.: Universal objects 'in .morphism categories .

Functors P.: K .... A (i = 0.. 1) define a· morphism .cate·gory
1 -1

M = [p , A, Pl'"~ ]. Morphisms ·af M a:re squares
- 0-

Q, ->I

.,/ If t·f
0 . 1

·o}"
>

                                   
                                                                                                       ©



- 22 -

with a.' (Pofo ) = (P1f1)crin A. Composition·in M istransversal

composition of' squares.

Universal and couniversal objects are defined in a morphism cate

gory M. If M has lrenoughll un'iversal objects" then" ast r i c tun i - .

ve·rlsal'functor tP:.K .... M exists, with ci universal'mapping
-0 -

property.

, -.

If ·S -4. T: (K· .. L)" then front adjun9ti<;>n is astriet universal func-

tor 'CP: L ~ [L., . L I T] .. back 'adjunction astriet eouniversal fu·nctor ..- - -~ . ,

and adjunction an isomorphism e:· ['So K ~ ~ ] ... [~~L. T J of cate- .e
gories. These are' 'rela'ted by simple equations.

Further generali.zation is possible.. and allows us to handle all uni-,

. versal proble"ms with a very smooth formalism.

(Will appearas Technical Report of Carnegie-Mellon University~

Pittsburgh... Pa. )

D. Schumacher (Freiburg)
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