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Zum ersten Male fand in Oberwolfach elne Tagung ﬁber

das junge Gebiet der Nonstandard—Analy51s statt. Tagungs— 

- leiter waren D.Laugwitz (Darmstadt) und W.A.J. Luxemburg
AuBer den Vortragen fanden zahlreiche Semi-

nare und Diskussionen ilber relevante Themen statt; z.B.
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. Vortragsausziige ‘ -2
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K

G‘H.A ROBINSON : Nichtarchimedische Kdrper
“'A:Vor zwel Jahren ‘hat D. Laugw1tz den Korper L der verallgemelner—f”n
ten Potenzrelhen Zox V (a sV reell,v <v1<v2<+w) untersucht,‘a"

thder schon fruher von Levi- C1v1ta und Ostrowskl betrachtet
.5wurde..Er hat gewohnllche, unendllch.d1fferenz1erbare Funkt:i..orllen"j
auf dlesen KSrper erweltert und dle Frage aufgeworfen, ob diese.
den Zn;sdhenwgrtsatz und den Mlttelwertsatz erfu}len.lﬂler wird ﬂif
L gezeiét, dnB_dies nicht imner‘der'Fali,isf, wbnl'aben unter‘ausnini

“driicklich formulierten sehr allgemeinen'Bedingungen;,Diesé'Er-

*;gebnlsse werden erhalten durch die Elnbettung von L in elnen
Restklassenkorper eines ‘Unterringes eines nlchtstandard Modells'

‘4(genauer, z,B. eines Ultraprodukts)_*R der reellen Zahlen.'

dd W.A.J. LUXEMBURG: Some new applications of nonstandard
’P Rosenthal (sec. Math. Monthly 76 (1969) P, 925) ‘asked the
'followlng questlon Are almost commutlng matrlces near commuting‘
B ‘matrices! It was shown by means of .nonstandar-d _ana;ysis a - ‘
'poéitiveiannwer of the foliowingufofm can be given. Let Mtcn) | ,
‘deno#e the setiof'all complek'nkn-mdtricés with norm [IA[I=EIaij[?
n:and'let Mi(cn)'be the unit ball (n = 1,2,...). Then we have the "
.ffollowing'ieSnlf, For every n = 1,2,..; thene'exists a mapping:f‘
fh(s) of R' = {x: x > o) into R* with the following propértiesz
A(i) fn(e) + 0 ns.d < e >0, (ii). For all A,B€M1(Cn) such that
.IIAB‘BAI'i g‘tnefe exists mgturés'A',B'€M1(Cé) such thnt' B .ﬁ .
A'B' = B'A' and.”A - A< fn(;)., [|B - B'||< £ (e) .
For details we refer to thé paper: W.A.J. Luxemburg & R F. Taylor,

Almost commutlng matrices are near commuting matrices. Kon.

Nederl Axad. Wetensch Proccedings A T3 = (Indag. Math. 32)

DFG FDoerl;gf:r?gng@tﬁﬁéh9l8 (1970) . o | © @
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L.D.KUGLER: Almost Periodicity on Groups and Semigroups"
Von Neumann's theory of almost periodic on an-arbitrary'éroup.qa

and generallzatlons thereof, can be approached from the point-

'Aof view of non standard analys1s. Among the’ appllcatlons of -
‘-thls'method is an intuitively appeallng constructlon of gronp
'.compactlflcatlons on whleh the contlnuous functlons constltute'
‘:an 1sometr1c, 1somorph1c 1mage'of almost per1od1c functions on G.-
- The work of DeLeeuw and Gllcksburg (Acta Math. 105, 1961),'1n,

‘ whlch the more general weakly almost perlodlc functlons are’
'l:51mllarly analyzed may- also be con31dered from the nonstandard
.p01nt of v1ew.'r | |
.AThe underlylng 1dea‘of the nonstandard approach to almost: perlodlc

'compactlflcatlonS'ls to cons1der an enlargement X6 of G and study:;

the set of so- called "near-periods" of an almost periodic fdnction

Vr:f, namely, those elements t of *G for whlch f(xty) and f(xy)

'fﬁdlffer by an 1nf1n1te31mal for all X and ¥y in *G The -

Acompactlflcatlons are obtained by 31mply tak1ng quotlent

,structures.';

Ch.PURITZ: Choquet{stUltrafiltérs and Skies in “Nj,

. Two numbers a‘be *N N are 1n the same sk Y if there exist .

l

istandardfunctlons f,g s.t. f(a) > b and g(b) > a . If equallty

';lholds,na and b .are in the same constellatlon; A sky is llnked

1l'1f it con51sts of one constellatlon. If *N is N /U the skles

are related to propertles of U studied by G. Choquet, in a -

different context. Assuming Continuum Hypothesis (CH) *N-N

can be a single sky, even a single constellation, or can

. consist of}2,3,h'... n ... or of c skies, which can be_linked

or unlinked. In an enlargement there is no highest sky and the
i . .

skies are ultimately‘densely ordered. (If K—saturated, K}c,

Forschungsgemeﬂ&w’aderlng ls dense all the Way ) ' . . ©@
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' A free fllter on N or R has non—empty monad 1n every proper'“"

'iextens1on 1ff (CH) 1t has an elementary reflnement iend-;n an~}“T

lenlargement the monad of»a free fllter { on N meets:eve;yiekyﬁ;_;'

’at‘most once 1ff J 1s~rare (1n Choquet's sense)

?to *s for some. countable ScX

7;wh1ch 1nvolves skles.

"G JANSSEN Elngeschrankte Ultraprodukte von W -Algebren fe

. vom Typ IIl

»::Das Ultraprodukt der metrlschen Raume (M d ) ie J bezugllch f»

~ee1nes n1chttr1v1alen Ultrafllters U in J 1st e1n Raum M*,mlt 4

f:elner "Metrlk" d*, deren Werte 1n der entsprechenden Ultrapotenz

;;m* von R llegen. Nach Wahl von € eM*werden dle Nlcht Standard-”-“

: Antelle mittels elner berelts von Artln Schreler in- "Algebralsche

- Konstrpktlon reeller Korper R Hamb. Abh. 5 (1926) verwendeten

'"Idee»wiederventfernt, und man erhdlt als’ elngesehranktes Ultra-

;'predukt'eineh'geﬁéhnliCheh metrischen Reﬁm (M(e*),a)

_ Lemme: Mit (M;,d) ist auch'(M(e*),d)'voilstandig}
f!Im Fall metrlscher Vektorraume 1st das elngeschrankte Ultra- _

,  produkt elndeutlg durch d1e Wahl & = OeM* Folgende Elgenschaften

"blelben erhalten Metrlscher Vektorraum, normlerter Vektorraum,

Banachraum, normierte Algebra, Banachalgebra, w*—Algebra vom Typ

II. etec.

1
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v]If (X,p) is a metr1c space, a. p01nt aé*x is serlal 1f 1t belongs]

e obtaln an expre351on for the monad of a in’ the ﬂp;topolbgy; }ﬂ

0@




M,WOLFE; Completion of Cauéhy-Algebras=

S We connidcr Q-Algcbras in the sense of univcraul Aléenrd,:whorc
Q consists only of operetions'tesides the equality'reletion_and
someirelations on Q. Given an Q-Algebra uith suﬁportiné-eet'
A%+ 9 (by>definition is A ¥ ¢) we eelect a certainesubeetnU 5%'
the set of all fllters £ +R(a) (=:0) and call the elements of'f
Cauchy—fllters and (aif) a Cauchy-Algebra if the follow1ng condl-ﬁ

tlons are satlsfled

'“f'f(i)f:*4laen #'EGYY(where E is the filter genereted hyM{efjkjscmlv
.- (11) .. e Zf'ando 2 f(that meansg 7’1n set theoretlcal terms)
Ceger? T TG
(111) i If (‘/71, J2 b’ and 91 92 :|= 0(1 e. the fllter generated
L tc, nGz.Gi,e.Gi}). then _%a eb"( % % vls the fllter
:‘Gié gi})  B

fejue,

(i?)';ffyfis;an Q-Algebra, where the n?aryfoperation w ié'definid:f

w (f x...xf ) (1 e. the f11ter

- o o filby.w (f',;.},fﬁ?
‘!_'gfgf, R .:- -,,generated by the sets w (F x...xF ) w1th F. ef )

(@ b”) 1s called separated iff a.v'ﬁe Klmplles a.lwa.ys a= b

.'(‘OL,_Zf) is called complete iff for a.ll fé&there exlsts an B

- element b€ A with fv"B‘e 7.

’:3fi£ffiﬂe3fﬁe_§ay f converges to b and get.the essoc1ated llmes-fd
A."-sioéc"e;.'L-et‘ now (O, §) ve fixed ana look at an enlargement J"M ,
of the whole structure over A; *A is in a natural way con51dered -
~as an Q—algebra and S = U p(f), where u(f) denotes the . fllter-—. -
monade of f, fe §is a.subalgebra Under sllght restrictions on
. (Gf,ah) R = {(a,b)e SxS afe? with a)b ep (£)} is a congruence
relation onr.S. We consider now the -algebdbra AS=S/R g;élwhere

- q denotes the canonical mapping.

DF Deutsche . ’ .
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T["ﬁy'{q(‘*rn's) ‘FE& f standard} Under a few more assumtlons

ﬁr*gfcomplete. An Q—morph1sm T : (GL 'f) > (GL' ?- ) is unlformly

' " maps a uniformly contlnuons into (&- *‘) the ‘so- called

ﬁgnonstandard completlon of (Q, *ﬁ and (GL P ) turns out to be

‘?ffof separated complete Q- algebras. Here once more we have to

Tcon81der new requlrements, whlch all are necessary and sufflclent

i

fffor solVlng the problem of reflect1v1ty of the speclfled ~',"“

xfffsubcategory The method applles to vector lattlces over R

il'f}fthh star-convergence. Anad the.theory-lncludes the ‘usual one

"of A. Weil uniform spaces. -

- J. HIRSCHFELD Ultrafilters and ultrapowers in Non Standard
Analxsms

-b_relations) Let I be a set of 1nd1ces We embed all ultrapowers

r,of the form M /F 1nto an. enlargement of M. and use- 1t to show

"~ is induced by some function from I te‘I .

Ve give model theoretic properties of’MI/F (wvhere M and I are

fllter ‘or a p fllter. Finally we prove some propertles of exten-.

.

81ons of M whlch do not contain submodels of the form M /F

wvhere F is p or absolute.

'f;LetYfg‘=:{f'filterlon A‘ ﬂifef'w1th f'<fq}Where fq is generated -
'**ﬂ;(a. T’) turns ‘out to be an Q- algebra whlch is. separated and:f4ff§”

Z”i”contlnuons 1ff T mapsx'lnto*". The canonlcal mapplng a > q ( ’ )f;f.

*an unlversal solutlon for the embeddlng functor of a subcategory “}_

‘Let M be the full mcdel based on a set U (with all ‘possible - .

rithat every elementary embeddlng of one ultrapower 1ntoganother'f'

countable) which are equiValent to saying that F is an”absolute---

Deutsche . ' a . e B . @ ’ ;
Forschungsgememschaﬁ . . o ’ . ©
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| L.YOUNG: Non-Standard Analysis ahd'Topoloqical vector_spaces

T The ba31c concepts and results of the theory of topologlcal vector 5{

.spaces are treated w1th nonstandard methods, the concept of topolo—

.glcal samifield belng used as an exp051tory tool: Characterlsatlon,‘

 of equlcontlnultygu31ng the polar of the monad of O.and related.

results; the theorems of SMULIAN, BOURBAKI-ALAOGLU and MACKEY-

" ARENS. We derive the following'charaCterisation'of-pre-near-

-standard points:

‘ b'd E has O(E,F) f1n1te semlnorm, C e saturated cover of F. by

O(F E) bounded closed convex. c1rcled sets{ The follow1ng are.

equlvalent. 1.. x is ¢ pre -near- standard
2. ¢é (x—x) 1 0 and X is. o(F,E) continuons
"onvmembers of C. -
C 3.y v(e) 'uF (0) = <xy> n o
: N

M

fl‘h;fjhx.f v(e) Fl(o)

'AHere x 1s the functlonal on F deflned by x(y) |<Xy>lc,uF (o)

the weak monad of O ¢ the semlnorm over the semlfleld R

'correspondlng to the topology of unlform convergence on members.

"fl“qf c3 v(C) {sls cr .

:’There are ten corollarles which 1nclude almost all known results

'“on precompactness and the completeness theorems of GROTHENDIECK

Deutsche

Forschiingsgemeinschaft

lA.JENSEN:_A computer oriented version of non-standard analysis

Non standard numbers may be 1ntroduced in programmlng languages~

by allow1ng of symbols (1nf1n1tes) N 3N deflned by the pro-

2,.0.

perty that expressions U(N 2,...,N ) should be calculated

N

as 11mN1 lrmNe t..llm i U(N1,N2,...Nn) . S

"_é)é§§"
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";prov1ded {ie N[Iu(l)—¢[<u} lies in some prechosen ultrafllter owfgw

- standard and internal’ functlons,'operators};etpk, -and Wh1°h 15'*"*

:swell suited for elementary calculus teaching_because computatlonﬁufﬁ,

then one obtalns a non standard theory wlth a h1erarchy of equlij

valence relatlons, ‘which allows a smooth unlfled treatment of

‘ of reasonable expressions 1nvolv1ng 1nf1n1tes can actually be

' 51mulated on electronic computers.

'l‘,I.JUHﬁSZ: Non-stahdard hOtes on the hyper space

,The hyper space H(R) of a space R. con51sts of all closed subsetsf"

- of R, and its topology is determlned by the (open) base’,‘

+ In th:.s note we sha,ll give s:n.mple non- standard characterlsatlons ‘

: n S f R
_(i) ACc U 0, and (ii) AO Oi+¢ for each i=l,.,,,n'

& = {(Ol,-..,0n>: 0, is open in R }

1]

~where a closed A R belongs to Ol,..}Oﬁ iff

1=1

'_;of the topology of the hyper space ,» 1.e. characterlse the monads

of p01nts of the hyper space.

Us1ng thls characterlsatlon we glve

’s1mp1e proofs o f the followlng known results.

Deutsche

,(1) If R is compact, so is H(R)

(2) If R is T1 ana normal, then H(R) is complefelylf'
regular.,

M.MACHOVER: Infinitesimal paths

Consider a point p in a topological‘spacelxp. X is pathwise

locally connected at P iff for every x wu(p). there is a path

Forschungsgememschaft

¢ntirely coutaineédsin u(p) and leading from p to x. In & C)éis"

Iflim «U(v_n) is a'e'fi‘n'id o ha.V-e' va,lue w+‘p(d'§,ndv p>b a.re -ra'tiona'.ls) h
n - i
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f\connect1v1ty propertles of X at p.”'

A?;Let P

clesses form a group G
modulo

. simply'connected at p . G

B Let ||

“Sufficieﬁtly saturated enlafgemeht"we defiﬁe a homotopy relatlon;:,

itbetween closed paths contalned in u(p) and based on p. The homotopy

with respect to comp051t10n of paths .. -

homotopy,"Gp is trivial 1ff X is sem1 locally pathw1se.

P can be used to 1nvest1gate the local

" P.A.LOEB: A hon—standard répresehtation L=

”~Let (X M) be a measurable space w1th a famlly of odil»setsffNCM,'
;-and L be the_usual sup—norm and_Banach sﬁeeetv»f
, {A;E;--M :45'11 mp} be ai_finite pertitionjof_:X&sQ*’ -

S e =“mp
“itha‘l'}'-X-

L/ A;, Ay n A. =0 if i 4 j an@ VYBeM , "B is exactly .

the unlon of an 1nternal subcollectlon of P. If

el

fAA.e-*N}; ONVG‘N? ana BG.N > BC-O - Let Cp'be a choice function .

<a{ end_Aié.P, sup {»'F ;1nf ff'g O{'Let'Oh =Ij{Ai&lP;ﬂi?

. Y
1 1

1w'for P. For measurable T w1th ][f|| og; set

L) -

'“;Then-T(f)

f(C (1)) if A, ¢ “N and set T(f)(l) - o"if'Aie N.

= T(g) when llf - gll ; so T given a1 i llnear

f}mapplng of 1" into -Rm:},Also,,maxlT(f)I(l)'gllfl[w

fﬁﬂThe’mapping T can be extended to the set ¢ of:ail'finitely

"additive; finite'measure'by setting i(ﬁ)(i) = N(Ai)'for each

t

1,1 <'i < w_. On the other hand, if ee *R”, and I e;” and

P

v‘ ):e;,are' finite, then Settiﬁg- ¢ (e)(B) =. I ei for'.each BeM,

'?e have @(e)e @,tIf{ﬂ‘& L ana n e@, then

A.c B .
i

Lofap = T T(£)(i) - T(n)(i)
B A.c B g
’ B 1 . , |
for Be M, Each bounded linear functional F on Lf is'givenf
vy 6 (L F (X, ))) . ' _ S
FDoerl;tf:r?gsgerﬂeinsthaﬁ ' Ai " . . . © @
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D. LAUGWITZ- Nlchtarchlmedlsche Korper fﬁr die Messung von
BeruhrunQSW1nkeln : ‘

‘ jBei Euklid gibt es‘sowth in;den Défiﬁiﬁioﬁenlals auéh intéi§igen V 
SétienAWinkei.zwischen_krummlinigéh'Scheﬁkein;,dié von géréqiinigen?;

, ‘Winkeln.deutlibh unﬁe;schieden werdeh. Diesé Winkel, welqﬁe'Bé— '-
rihrungsvinkel heiBen, wenn die Schenkei einﬁnder'befﬁhreﬂ;'

. 5piei£en lange Zeit eine groBe Rolle.

Es mégen zwei von einem Punkt P_ der Ebene ausgehende Kurven dqui- =~

Die Klassen heiflen- Kurvenkeime. Geordnete Paare von Kurvenkeimen =

valent heiBen, wenn sie in einer Umgebung von Po zusammenfallen.

. heifen Winkel. Ein WinkelmaB ist eineﬂAbbildung:der‘Winkel’in eine
. additive Gruppe. Es werden verschiedene WinkelmaBe diskutiert, ihre
nichtarchimedische Anordnung wird untersucht, und die Isomorphié

verschiedener WinkelmaBe bewiesen.

K.D.STROYAN: Additional Remarke on the Theory of Monads: o .

,' Compactifications and Monadie Closure Operators

.wThe;idea‘of neighborhood monad ih a *—topological space of’prinsbn'
'and Luxemburg as well on the discrete moﬁad§ of.Lﬁxemburg”can:be
-unlfled to monads with respect to a ring of sets (or dlstrlbutlve
lattlce with O &‘1) These monads can then be used to'descriﬁe_the

. Wallman compactifications‘ (The Cech-Stone case was inQestigated

. by{Luxémburg u. Robinson.) The‘topolbgy is desc:ibeav;n‘ X by-a

' monédic’closure operation (i.e. all closea‘Sets are Qonads‘of é
certain kind.) |

The standard.topology.of X can‘be rgcoveréd frém X'byAﬁsing'u

(thg neighborhood monads) as a closure operation on near standard

. . o ’ . ' . N - .
DF peuische POLNt g5, . X .
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- £. A (Hausdorff) compactlflcatlons arise via monadlc clcosure.fﬁgiz
operatlons as can be seen by nonstandardlzatlon .of the Samuel

compactlflcatlon.

DF Deutsche : to : » ' o : ’
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