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Diese Konferenz über Operations Research fand unte~CLeitung'
von Herrn K. Neumann (Karlsruhe), und Herrn' D.. Pallaschke," -
(Karlsruhe) statt. ' ~ _ ...' , ..-
43 Teilnehmer aus 7 Ländern waren. eingeladen'" ihre .. neue~te~ :
Resultate aus ihrem Forschungsbereich zur Diskussion zu.
stellen. , . .
Es kam, wie immer bei solcher Art von Klausurtagungen, zu ..
einem regen Informationsaustausch in Fc;:>rm. von "Vorträgen .~n<:1,·:

zusätzlichen Diskussionen. " "
Auf diese Weise ~urde das Ziel der Organisat6~en der ~aguri~~,
vollumfänglich erreicht, nämlich : . , . ,"-
die Förderung des .Erfahrungsauschtausches . innerhalb 'und . ,:
zwischen den verschiedene~ Gebieten des Operat~ons~Res~~~~~;
und die Diskussion über neuere Entwicklungsr1chtungen"iri
diesem Zweig der Wissenschaft.
Diese Konferenz hat sich als eine wirksame Plattform für den
Austausch neuer Ideen erwiesen und das gegenseitige Verständ­
nis für die verschiedenen Ferschungsschwerpunkte gestärkt.
Themen aus verschiedenen Bereichen des Operations Research
wurden diskutiert. Die in den Vorträgen vertretenen,: G~?iete,"
waren:

Mathematical Programming"
- Game theory
- Graph Theory

Queueina Theory
Network-Theory
C~ntrol 'Theory : ' ,"
Special Stochast~c Problems' in OR .

- Applications of OR in, Economy.
- -::~. ~.. ..';..

__ - -'I.., ~. '"

Schon von Beginn der Konferenz an ließen I die~ v~r.t~äge und" \ ;'
Di~kussionsbeiträge, aber auch die pers6nlichen ~a6h~e~ . , ~~
spräche unter den~Teilnehmern, einen.langfristigen sttmmulie­
renden Effekt auf die zukünftige Forschung.. "in· den. o. a·~ .: .... ", ~
Gebieten erwarten. ' - ~ . -J .

Die herzliche Atmosphäre und die 1,Torzügliche_ E1nric;:htung ':.<"~
des Mathematischen Forschungsinstitu~~ so~gteri zq.sätz l~ch:..:,:::
für den harmonischen Rahmen, ~n welchem diese Tagung statt-::~.;.,.
fand, und die von a;11en Teilnehmern hochgeschätzt und ":'-1'.­
dankbar anerkannt wurden. Im besonderen sei hier der Dank ..
an den Direktor des Instituts, Prof. Dr. Barn~r, erwä~nt.

Um die Ergebnisse dieser Konferenz-auch einem größeren Pub­
likum zugänglich zu machen, erscheint im Sommer 1984 ein
Proceedings-Band dieser Tagung beim Springer Verlag,
Heidelberg.
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Vortr"agsauszüge

A. BACHEM:

Polar lattices, i.e. lattices antiisomorphic to a given
lattice L have wide applications in polyhedral theory,
especially in the blocking and antiblocking theory.
Recently polyhedral face lattices are generalized to tape"
lattices'of oriented matroids. Unfortunately in general
these tape lattiees fail to have a"polar lattice. The
reason is that geometrie lattices do not always have an
adjoint. In this talk we report on joint results ~ith

W. Kern, where we show, that an oriented matroid 0 isan .
adjoint of an oriented matroid 0 if and only if Ö can be
embedded into the extension lattice of o. This theorem· also
proves that oriented matroids do have polars if they do have
adjoints. Finally we use these results to give a new
charaeterization of linear matroids.

R. BURKA.RD :

Eigenfunctions' 'and Op"t"ima"l" Orbit"s

Given aij E ~ the problem maxj (aij+Xj) = A+Xj (i=1,2, •• ,n)

is known as eigenvalue problem in the max-algebra (m,max,+).
This problem plays a role in OR-Problems related to shortest
paths, e.g. in -industrial scheduling. For solution methods
see R.A. Cuninghame-Green (tlMinimax-Algebra",Springer
LN Econ.vol.166) and"U. Zimmermann "("Linear and Combinato":
rial Optimization in Ordered Algebraic Structures", Ann. e
Disc. Maths. vol.1o).
In the following the continuous cHunterpart of this problem
will be discussed. Given A: Bnx ]R -+ R , find an " eigen­
function" f(x}"and an "eigenvalue" A s.t. max (A(x,y)+f(y»=
A + fex) for all x E ]Rn. . Y .
As 1n the diserete case this problem is related to " optimal
orbits" which ~eneralize shortest paths.
For each x E:IR let a (x) be 'the unique solution of
max" (A (x, y) +f (y).). A 'sufficient condition for ·the exis-

ten~e' of 8 i~ giv(e;1~Y ~~~2f)OllOWing theorem.

Let r(u,v~w) be the functional matrix
r 21 . ~22
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i= 1,2, .. ,.n j=1, .•. 2n

{

Cl. d.A(U,v}
1 J

defined ,bY Yij:= Cl i CljA(W,U) , i=n+1, •••• 2n j=', ••• 2n

where i denotes the pa~tial drivative with respect to the
i-th argument. Now we get:
Theorem 1 If rr1 1+ f 22 ) is no~singular for all u,v,w E ~n

1 -1
and max ( 11 (f1 1+ r2 2) - r12 11, 11 (f11 + f 22 ) r2,11 )

then there is a unique function 6(x) ,

6(x) = maxy(A(x,y)+f(y», which is a contraction.

Moreover we get, if Sex) denotes the derivative of e (x)

Theorem2 If f 22 {x,y)+f,,(y,6(Y»+f,2(y,6(y»··S(y) is a

symmetrie negative~definitematrix for all ·x
and y eRn, then there is an eigenfunction f
and an eigenvalue Awith: n
maxy(A(x,y).+f(y» = )~+f(x) for all x E ~ •

In particular A\= A ( t;., t;.) = max A (z, z) i where t;.
is the fixed point ofe . z .

In the case of a concave quadratic function A,explicit for­
mulas for 6, fand A can be given.Also the separable case
A(x,y)= R(x)+S(y) can explicitly be solved.
Finally it is shown that the corresponding optimal orbit.
problem has a finit solution iff A= o. The optimal objective
function value is given by fex) - f(t;.) • '

Reference:
R.A. Cuninghame-Green and R.E •. Burkard: "Eigenfunctions and
Opti~al Orbits, Bericht 83-30,Institut f. Mathema~ik , TU
and Univ. Graz, Nov 1983.

v.·F • DEMYANOV:

Numerical" Me·thods· in Non-smooth Optimization

A new class of nondifferentiable functions - so called
quasidifferentiablefunctions - is discussed. Since any
positively pomogeneous smooth function can be approximated
as a difference of two positively homogeneous convex
functions, then directional derivative of any Lipschitzian
directionally differentiable functions can be approximated
by a quasidifferentiable function. But for a quasidifferen­
tiable function it is known how to compute its steepest
descent ( and if necessary steepest ascent ) directions.

For·minimizing a smooth composition of maximum functions
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a numerical method is described. The main feature of the
method is the fact that at each step it is necessary to
solve several one-dimensional optimization· problems ( not
necessarily exactly) .

w. EICHHORN:

The Optimal Va'lue of the Investment Ratio of an Economy

The investment ratio in.the year t

I t Grass domestic investment during the year t
Ut = - - -Yt - Gross domestic product during the year t

of Japan, D,F,GB,I,USA have got quite different'values in
the .last years. These values are ranging from 0.16 to 0.36.
In order to find the "optimal values n ut*the following
problem is solved with the aid of methods of discrete
dynamic programming:

T
maxConsumption = max t~1 r{t-1) (1-ut )Y

t
'

(rt E (0,1) "discount fact~r"), where

(t-1) (0)
r := r 2r 3 ... r t , r := 1, Yt=F(Kt - 1 )

Kt - 1= capital stock at the beginning of the year t,

Ko given, T ~ 3, F t: lR+ -+-lR+ the ( strictly concave and

twice differentiable) production function of the economy
subject to
Kt = U t F t 4<t_1) + qtKt-1 (qt E (0,1) ,ndepreciation factorn) ·

It turns out, that u* (t=1,2, ... T) depends on q ,qt+1,rt ,
r t + 1 , and the shape ~f Ftand F t + 1 , hut not on t~e

qls,rls and Fis with higher indices. The reason for this y
is shown. If rt=r , qt=q, Ft=F for all t and if F(K) = c·K

( c and y<1 positive reals ) then :

U1~ ui = u3 = ••• = U;-1 ~ :;q·rY • Note that this is

0.229, i.e. the 1980 investment ratio of D, if q=0.9,
r=0.97, y=0.3 ( which are quite realistic values).

.'
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G. FEICHTINGER:

Maximumprinzip und Firmendynamik

Die kontrolltheoretische Analyse dynamischer Unternehmens­
modelle (" Dynamics of the firm" ) wird anhand dreier
Modelle illustriert. Für eine monopolistische, profit­
maximierende Firma werden zunächst simultane Preis~ und'
Produktionspfade ermittelt; als Zustandsvariable dient der
( nicht-negative) Lagerstoek. Führt man den Produktions­
faktor Arbeit mit konvexen Hiring/Firing,- Kosten ein 'und
läßt kein Lager zu ( konvexe Fehlmengen- und Vernichtungs­
kosten) , so erhält man ein Model zur Bestimmung optimaler
Einstellungs-,Entlassungs- und Lohnpolitiken einer'Firma. ;.
Durch Kombination der beiden· ersten Modelle ergibt sich
ein nichtlineares Kontrpllproblem mit zwei Zuständen
(Lager-" und Besehäftigung5stand) und reinen Zustandsneben­
bedingungen ( Niehtnegativität von Lager- und Arbeits­
kräfestock), für welches es die optimalen Lagerhaltungs­
und Beschäftigungsstrategien zu bestimmen gilt.

w. GAUL:

Multistate Reliability Problems for GSP-Digraphs

Assurne that the ares of the underlying 'g~'apl:l 'can' take m+1"
states of reliability from eomplete fai~ure ·.·fst~·te 0). to .
perfect functioning ( state m) m" e :N.' '. " ..

,For m=l an extensive literature about reliabilityprobl~m$'

on graphs 1s available, for m >1 this talk gives bounding"
distribution funetions for the distribution funetion of a
reliability measure of the graph in terms of properly
choosen subgraphs.
A successive determination of the bounding distribution
functions ( and of bound for the expection, variance ,
etc. if necessary ) of the reliability measure is possible
allowing improv~ments on to the choice of proper subgraph :
-systems.

M. GRÖTSCHEL:

Triangulation of Input-Qutput- Matrices

We report abqut the successful attempt to"triangulate
large input-outp~t- matrices. To solve problems of this
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type we have developed an LP-based cutting plane algorithm
(with a final branch&bound phase) with which we could
triangulate all real world input-output-matrices known to
us ( which are of size at most 60 X 60).
The algorithm, is based on results of polyhedral combinatorics.
The feasible solutions of the triangulation problem can be
considered as spanning acyclic tournaments in a complete
digraph, and in turn, the convex hull of the incidence
vectors of thesetournaments is a polytop P whose vertices
are in 1-1 correspondence with the triangulations. We were
ahle to describe large classes of facets of P and could
use the corresponding inequalities efficiently as cutting
planes in our algorithm. .

G.HAMMER:

Kurzsichtige Heuristiken für das Mengenüberdeckungsproblem

Für zwei kurzsichtige (greedy- Heuristiken zur Lösung
des Mengenüberdeckungsproblems

I U i
min {~vixi: Ax~ p, x E {O,1} }, P E N , Au E{O,1}, ViE m

werden (scharfe) Garantien abgeleitet, von denen eine ein
Resultat verallgemeinert, das Chvatal (1979) für p = 1
fand. Rechentests mit zufällig erzeugten baten zeig~n aber,
daß die Garantien allein keine verläßlichen Rückschlü
auf das durchschnittliche Verhalten der Algorithmen zu­
lassen.

E. HöPFINGER:

Bounding Distributions for an Acyclic GERT-Network

The exact time-analysis of GERT-networks usually is a
cumbersome effort. A way to ameliorate this is the calcu­
lation of bounding distributions for the distribution
function of the netwark-termination. In the case of acyclic
GERT-networks without stochastic nodes a theorem on as­
sociated random variables can be exploited for the calcu­
lation of bounding distributions. Applied to PERT-networks
these coincide with the' anes developed by Shogan.
The baunds do not allow inequalities for the integration
of a monotone increasing multivariate function. Since the
random variables of a GERT-network with stochastic nodes

•
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the procedure can only be used after the realization of the
'stochastic nodes.

A.HORDIJK §:

Selection of Order of Observation in Optimal Stopping
Problems

In optimal stopping problems in which the player is free
to choose the order of observation of the random variables
as weIl' as the stopping rule, i t is shown that in general
there is no function of all the moments of individual irtte­
grable random variables, nor any function of the first n
moments of uniformly bounded random variables,which can
determine the optimal ordering. On the other hand,' several
fairly general rules for identification of the optimal
ordering based on individual distributions are given, and
applications are made to several special classes of
distributions.

§ This research is joint work with Th.P. HilI

D. KADELKA:

On an Optimal Harvesting (Replacement) Problem

We investigate a stochastic model of optimal harvesting,
first introduced by R.S.Kaplan (1972). At each time point n
the value of some biological asset is known to the decision
maker. He has to decide whether to let the asset mature one
more time period or to harvest it completely and to plant
another asset of the same kind. The growth of the asset is
governed by an arbitrary stochastic law, dependent on the
current value. The problem is to maximize the expected
discounted value of the cash flow stream generated by the
growth and harvesting process for finite or infinite
horizon. In this talk we present conditions implying the
existence of an optimal policy of the control-limit type.
The formulation of the model will be of sufficient-generali­
ty to include" some models of optimal replacernent.

                                   
                                                                                                       ©



- 8 -

P.S.KENDEROV:

Most of the Optimization Problems are Well-Posed

;<

.....

Let X be a compact metric space, C(X) be the space of all
continu~us functions on X with the usual max-norm. The
space 2 of all closed subsets of X will be equipped with
the Hausdorff metric. Each of the optimization problems of
the type min fex) x E A , where A E 2 and f E C(X), can be
considered as an element of the- set 2X x C(X). It turns .
o~t that, outside same first Baire category subset of
2 x C(X), all elements of 2x x C(X) generate an optimization
problem which has unique 'solution and this solution depends •
continously on the pair (A,f) E 2X x C(X).
This result remains valid for rnuch more general (than compact
metric ) spaces X.
Let X and Y be Eberlein compacta. ·The set of functions
K(x,y) ( C(X x Y) which generate antagonistic games with
only one solution (i.e. only one saddle point) is dense
and G-subset of C(X x Y).

E. KÖHLER:

.... 18 n

Definition: Ist V E Me mit

k > t E :N, ~ E

lvi v E :N, v/2~ k E
v

:N, T E; (t) und

tb T := {BnT IB E ~ , T c::B }, so heißt .1J ein

SI.. (t,k,v) : <=;t dJT for all T E (~).

Satz: Ein SA (4,5,18) existiert <0=0> AE {2,4,6,8,10,12,14}.
Bew.: Mit Hilfe der affinen Gruppe ~7 x {oo} •

B. KORTE:

Combinatorial Structures, Convexity and Topologieal
Relations

One of the very many ways of definin~ ma~roid5 on a ground
set E is via a closure operator 0: 2 ~ 2 which is monoton
and idempotent and which satisfies the (symmetrie) Steinitz­
McLane exchange property (SM): y,z t a(X), y E o(Xuz) im­
plies Z E a(XUy). (The linear hull operator in vectnr
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spaces has this property). An antisymmetrie version of (SM)
leads to (ASM): y, z r/. a (X) and y e a(xu z) implies .
z, O(XUy). (The convex hull operator in -linear spaces
shares this property). Combinatorial structures with a
monotone and idempotent closure operator which enjoys (ASM)
are called antimatro1ds or shelling structures ( special
cases of greedoids). We study properties of these structures
especially some axiomatic based on cir~uits. The Happy End
Theorem of Erdös and Szkeres can be extended .ta these
structures. Furtherrnare, we introduce suitable connectivlty
definitions for greedoids. We can prove wi~h homotopy': '
methods some equivalences between connectivity of greedo1ds
and (topologieal) connectivity of related simplic{al
complexes and polytops. This is part of a joint work with
Laszlo Lovasz, Budapest.

P. KOSMOL:

Selectionof Solutions By Algorithms

Suppose you have ~hosen a method for the solutibn cif a
problem which may have more than one solution, 'fhen'you
have made automatically a selection amongst possible
solutions. If we replace a problem by a sequence of
approximating problems,whose solutions can be interpreted
as soluti0ns of variational inequalities ( optimization
problems, equations, saddle- and equilibrium point
problems), then the solutions we obtain, are the solutions
of a two stage variational inequality. The inherent ~
difficulty. consjgts in finding the appropriate variational
inequality. The numerical behaviour of the method deperids
on this "second stage inequality". _
There are even proplems whose Usolutions" cannot 'be"ihte~­
preted but as the limit of the sequence.of solutic>ns' for',
approximating problems. An interesting example is the,'·
well-known problem from optics ( cf. books'fo~ calculus o
of variations)-:

a 11+y2 (t)
f y(t) dtminimize f(y):= 0 sUbject to

1 .
Y E. C (o,a] , y(o)= o,y(a) = b, y ~O.

It is obvious that this problem cannot have a minimal'
solution in the usual sense, since the function f becomes

for all feasible points, because:

a
J
o

11+;2'2 j
Y ~ 0

y
y lny r0+
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R.H. MöHR1NG

Recent developments in Stochastic Scheduling Problems I1

The talk introduces the finiteclass of set strategies for
stochastic scheduling problems. 1t is shown that the known
stable classes of strategies such as ES and MES strategies
are of this type, as are static priority strategies such
as LEPT and SEPT and other, more complicated priority
strategies. Roughly speaking, set strategies are character­
ized by the fact that the decision as to which jobs should
be started at time t depends only on the knowledge of
the two sets of jobs finished up to time t ahd being
processed at time t. 1t is demon~trated that the set stra­
tegies have usefull properties. They are e.g. An-almost
everywhere continuous and therefore show satisfactory
stability behaviour w.r.t. weak convergence of the joint
of job durations. Furthermore, the optimum w.r.t. all
strategies is already .attained on this class if jo~
durations are independent and exponentially distributed
and the performance measure fulfills a certainshi"ft
condition. This shift property strengthens aspects of the
nation of additivity in semi-Markov decision theory.
Typical additive cast criteria such as makespan and
flawtime are therefore covered, yieldincj·simultaneously
a first step towards generalization of optimality of
LEPT and SEPT rules, as known for special classes.

M. MORLOCK:

Aspects of Optimization in Automobile Insurance

In most of the countries experience.rating is used in
automobile insurance. On the basis of a simple' model the
resulting credibility premiums - optimal in the sense
of Bayesian estimators - are compared with the bonus­
malus classes of motor insurance in the FRG of today.
The critical point in this approach is the knowledge
of the structure functioni this is exemplified by the ger­
man automob11e insurance and its actual problems.
Results without using a structure function are presented.
To derive an optimal Bonus-System within the framework
of the model an heuristic procedure is presented.
The last aspect of optimization deals with optimal bounds
for the 11 bonus-hungern which can be computed by means of
dynamic-programrning. For the special case of an expo­
nential distribution for the amount of claims, it is
shown that the solution of this optirnization is given by
the solution of some Bernoulli differential equations.
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·K. NEUMANN:

GERT Ne"tworks with Tree Structure: Properties," TempÖral
Ana'lysi"s ,Cost Minimization and Scheduling .

GERT networks all of whose nodes have OR entrance and
deterministic or stochastic exit and which are also called
OR networks are considered. The assumption that, figura­
tively speaking, different walks emanating from a de­
terrninistic node do not meet anywhere in the OR network
in question results in a certain tree structure: if we
shrink all components of the OR network to one node each,
then any partial network whose activities are carried out
during a single project execution represents an outtree.
Using the above assumption it can also be shown that each
OR network can be covered by d+1 STEOR network ( GERT
networks all of whose nodes have exclusive-or -entrance and
stochastic exit), where d is the so-called deterministic
degree of the OR network.
Each STEOR network is associated with a Markov renewal'
process whose renewal functions yield the "temporal
analysis" of the STEOR network. The determination of the
optimal time-costs trade-offs for STEOR networks leads to
a stochastic dynamic programming problem or an optimal
control problem. Due tothe above "covering ~operty" ,
temporal analysis and cost minimization of OR networks
can be reduced to the same problems for ST~OR networks.

If one· resource of capcity 1 is required to execute each
activity of a project described by' an OR network, we obtain
a stochastic single-machine scheduling problem with prece­
dence constraints given by the OR network. This ~chedulipg

problem with expectedweighted sum of the completion times
of all activity executions as objective function can be
solved by a generalization of Smithts ratio rule in poly­
nomial time.

J. van NUNEN:

On Using the Linear Prograrnming Relaxation of Assignment
Type Mixed Intege-r Programming

We prove in this talk that tight upper bounds can be given
for the number of non-unique assignmentsthat remain after
solving the linear programming relaxation of some-types of
assignment problems. These bounds are given explicitly for
mixed integer problems of which the pure integer constraints
are, of the multiple choice type or of the assignrnent type.
Heuristics are described to assign the remaining fractional
assignments. Practical applications like a brewery distribu­
tion problem and time table problems are discussed.
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D. PALLASCHKE:

Formulas for Numeri"cal Differentiation Wi"th Min"ima'l' Nörrn

vThe following results are based on a theorem of Rolewicz,
which states the following:

Let E,F be finit dimensional Banach-spaces, n a com­
pact topological space and A: E -+ Co (n) , B: E -+ F
continuous linear operators.
If th~re exits a cl> : Co (n) -+ F such that 41 (J A = B,

then there exists a <I> 0 Co (n) -+ F with minimal norm,

such that <P 0 (x) •
t i E n , n = dirn E , m = dirn F

This theorem" is used for numerical differe~tiation:

If n:= [ -1 ,1 ] the points t i are the extremals ·of the

n-th Cebeysev polynomial T and
n

<P (x) = (L (x» (k), where L is the Lagrange
o n n·

Interpolation in this nodes.

Convergence theorems for derivates are proved.

F.J. RADERMACHER:

Recent Developments in Stochastic Scheduling Problems I

The talk gives an overview over same recent developments in
the field of nonpreemptive stochastic scheduling problems. 4It
Covered are arbitrary joint distributions of activity dura-
tions, arbitrary regular measures of performance and arbi-
trary precedence and resource constraints. The class of all
strategies is characterized via a functional as weIl as a
stochastic optimization approach and results on the existence
of optimal strategies are presented. In addition, the
possibleinstability of the problem is demonstrated and hints
are given on stable subclasses of strategies available, in-
cluding the combinatorial vs. analytical characterization
of such classes. The main emphasis af the talk finally is on
monatanicity results. Using quite involved insights inta
certain stochastic processes associated with stochastically
comparable distributions, the monotone behaviour of the
optimal value is shown under quite general assumptions, cover­
ing the case of stochastically independent distributions of
job durations.
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P. RECHT:

On an Algorithm for Solving Convex, Quadratical progranun'i~g

Problems

Based on the update formulas of Pallaschke~König an Eli{p~ß
soid-Algorithm for convex, .quadratical progranuning prob- .
lems is given.,
This algorithm allways uses the objective function f for
starting ellipsoidal iterations. ,
It is proved that this algorithm cons~ructs a seq~ence of .
boundary points Xk* of the set S of feaäible solutions.' .
( S closed, convex, int(S) # ~ ).
The sequence (xk) 1s linearily convergent:to the optimal: ....
vector x with strictly decreasing objecti\7e. functiön: '.
values f (xk) . ';. '.
An example is given for the case that S 1s a' pölyhedron,
and same conjectures about the s.tructure· cf -the,~ algori·thin:
are made. .

s. ROLEWICZ §:

On Stability of Linear Time-Varying Inilniti Dim'en'si~~'~i~
Discrete-Time System's: . . . .:' " ~<.

. ':. .....
The asymptotic behaviour of linear ti~e-yar'iirig lnfJri'lte:~'~
dimensional discrete-t;.ime systems' is c.onside~e4!": "T~e i.~'fr9­
duced notations are: .. weak power equist.ability. ", '-'power;
equistablity ",," uniform power equistability ~ , ~ .l~-e~~i
stability", "uniform IP-equ1stability," .. and. 11, IP\x - ~qui'7
st.ability". It is 5hown, that they .are identica.l:·A ..ge.r~era~·
lizat10n of the concept of spectral radius of a single
operator on a sequence of operators 1s proposed. It is
proven that any time-varying system is uniformly power
equistable if and only if the generalized spectral radius
of the sequence of oper~tors describing the system is less
than one.

_1' ," ~. .. ••

§ This research 15 joint work with K.M. Przyluski ~..

~'

j- .....
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J. ROSENMULLER:

Represen'tat'ion öf Homogeneous Games

A natural vector (g,k) E E
2r 9, <92 < .•• <9r constitutes

a finite nmeasureu M on a set n = K,+ ••• +Kr ' I K p 1= k p

p = 1,2, ••• , r) via

M(S)

and a "game n v = v~

r
E I snK p I g p

P =1

f (n) -+ {o , 1 } by

(Sc: n )

1 0M (S)
v (S) = [Ä,M (n)]

i ~ i )
, 0

and MC? horn g.
1.0 1.

where "A ".e :N is the n majority level".
A game v is .hornogeneous if there exists M and Ä s. t. every
minimal winning coalition has weightÄ . In this case we say
that U M horn 'A ...
A basic lemma states, that' M horn A iff there is i o E { , ,2, •. r }
and c E E" , ~ c S kio such that

r

A = c·9io + i=i~+' k i ·gi

where MI
o

is the U rest measure" when mass A is rernoved from

n • Thus Ä is reached by the "lexicographically larg~stU

coalition a~d smaller players play homogeneous games in
order to replace larger ones in this coalition. M
Ostmann (1983) p~oved that min { M~) !there is A v=v Ä }
iSUniquely solved. This horn games have'a unique represen­
tation which is homogeneous. ( no zero-sUffi property!)
Using the basic lemma one may specify:
1. a recursive procedure to generate all homogeneous

games
2. a procedure obtain the minimal representation of agame

from those of the subgames.

R. SCHASSBERGER:

Zur Bestimmung der stationären Zustandswahrscheinlichkeiten
bei Warte'systemen

Es wird an Beispielen aus der Theorie der Warteschlangen
gezeigt, daß es zur Bestimmung der stationären Verteilung
einer Markovkette vorteilhaft sein kann, diese zunächst
nur auf einem Teil des Zustandsraumes, etwa einem "Randu

zu beobachten.
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M. SCHÄL:

Optimal Stopping of a' Markov Chain as Average Return
Prohl'ern

It is weIl known that there exists an a.s.finite optimal
stopping time for the problem of stopping a Markov chain
with finite state space. This result is extended to the
situation where one can control the markov chain also
before stopping. In the theory of gambling the theorem
states:
in a leavable gambling house with finite fortune space and
additional compactness and continuity propertie~ there
exists an optimal strategy which a.s. staguates. "
The theorem is proved by dynamic programrning methods·for the
average return. This is pos~ible .because of the fact that
the difference between the gambling criterion limsup u(in)
and the average return criterion

lim *( u(io)+ ...•+u(in )

disappears for trajectories (io ,il' ... ) which~ eventu~~ly

staguates.

H." SCHELLHAAS:

Computation of the Stationary State Probabilities in Seini­
. Regenerat"ive Queuing ~ Models

We consider a unifying queueing model covering several weIl
known models such as M/G/l-queues, M/G/l - queues under a
k-policy," M/G/l - queues under a T-policy, M/G/l - queues"
with repeated attempts, repairman problems. Input a~d

service may be state dependent, so that models with finite
and infinite waiting rooms may be treated simultaneously.
The arrival process during the service of a customer is
a pure birth process with state dependent birth rates.
As soon as a customer is served, the server takes a vacation
of stochastic length ( state dependent) • Thereafter_a service
follows etc., vacations of length zero ( with probability 1)
are permitted. ,
Let Z{t) be the number of customers in waiting roorn-at
time t and L{t)=1 ( =0) if the server.is busy' (in vacation)
at time t. We assurne that {{z {tl ,L(t»,t E JR+} -!·is a semi~

regenerative process •. We construct a numer~cally stable
algori thm to cornpute' the steady state probabilities for the
process {.(Z (t) ; L (t) ), t E lR+l using 'a general limi t theorem
for semi-regenerative processes. "
The state probabilities are computed recursively, for the
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coefficients in the recursive scheme an explicit integral
representation is given. The calculation simplifies
considerably if the service time distributions are of
phase type. Then the representation of the coefficients
reduces to simple matrix-vector operations.

N.SCHMITZ:

An Improved Bound for Sn/n

A prominent problem in the theory of optimal stopping is the
Sn/n problem.

Let x"X2 .... be a sequence of i.i.d. random variables

•
with

and let

P(X,=1) = P(X,=-1)

X1+x2+····+xn ·

1/2.

One can decide to stop at any time point n rece1v1ng the
reward Sn/n. The goal is to maxirnize the expected reward.
Though famous mathematcians have attached it,it is not yet
completely solved, e.g. the best known bounds for the
optimal value v* (due to Bellman/oreyfus and Chow/Robbins)
seems to be

o.5850~ v*:;; 0.98

Using methods of Chow/Robbins, results on elliptic' functions
and special series and estimations of Kuhlmann the upper
bound is improved to

v*:;ra 0.6375

J. TELGEN:

Operations Research in Banking

Banking, by its nature, is a conservative sector of busi­
ness. The application of modern management techniques,
including Operations Research, has a relatively short his~

tory. Its influence however is spreading rapidly. Today
operational problems still form an essential part of OR
applications in banking, but the emphasis is shifting towards
tactical and strategical issues. This is linked with a
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development in which Decision ~ Sup?ort Systems (DSS) ·play"~·
very important role in the implementation:·of OR works .. '.\".
The developments skeched above will be demonstrated and
illustrated wi th a nu.moer of examples from pra'ctice'~ '. • ...... ~ '.'

- . ... .: .'" .

J. WESSELS §:

Approximations for Queues Arising from Disk r/o
. ~..

In computer systems the work on a job at the .central pro­
cessor i5 interrupted several tirnes for: 'disk -rIo." 'orie'" can ­
model the situation by a network of queüe's in.'·which ..:thä·· .,~'­

central processor and the individual disk'-unitsar·e ...·the -'~'~

servers • Mean value analysis provides 'an elegant 'and " . ': -::~

efficient technique to 'solve such networks, at least 'uride"r'
some extra requirements. " ; ~ ;.;..
In our case there are two problems, namely the service;. ,
time distributions at the disk-units, a·re-defi:nitely nOh'-:'::"~~~

exponential and the 1/0 uses a syst~ bf chännels'-:which 'ar'e
not always avialable. - . ':'J . " :.":
Based on the mean'val-ue approach an 'appr.bxi:ma-tiori~met~öd~.:

has been designed which appears to work welT,. In :th'is - -,: 1.:,.;'

method the non-availiability effect of the channels i5 in­
corporated iteratively. The method is quite efficient
also.

§ joint work with R. Wijbrands.

u. ZIMMERMANN:

Sharing Problems'

Sharing problems are separable optimization problems of ~he

form rnin { rnax. ·f. (x ) I x E p} with share function
J -J

f j : M~ N , j=1,2, .. ,n , where M is a totally ordered abelian

group and where N is a totally ordered set. Here we consider
only sets P of feasible solutions, which are described by
linear constraints. A quite general duality theorem can be
proved when the level sets of the share functions are closed
intervalls and when P satisfies a certain assumption which in
particular i5 valid for linear constraints. Based on duality
dual (threshold) methods can be formulated where the thresholds
are calculated from knapsack sharing problems.
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When the sharefunctions are linear or bottleneck- share~

functions, such dual methods can often oe shown to be poly­
namial. For a large"class of combinatorial optimization
problems, i.e. submpdular flow sharing problems, we"also
derive a primal method using negative circuits.

J. ZOWE:

On a 2nd Order Model in Nonsmooth, Convex Analys"is

The problem of minimizing a nonsmooth convex function f is
considered. An example is given which demonstrates that
the standard" smooth methods collapse if the minimum is
attained at a kink. It is discussed how the standard tools
fram smooth convex analysis ( the subdifferential and the
directional derivative ) have to be modified for nonsmooth
f. A first and a second order model based on E - pertur­
oations of these weIl known definitions are presented.
The second order" model yielqs·a Newton direction as 10ng
as we are in the area where f is smooth and a decrease
of at least E is guarantueed at every step in the non­
smooth region of f.

Be"richterstatter: P. Recht

•

•
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