
ADVANCES IN
OPERATIONS RESEARCH
Proceedings of EURO II
The Second European Congress on Operations Research

STOCKHOLM, NOVEMBER 29- DECEMBER 1, 1976

Edited by

Marc Roubens
Faculte polytechnique de Mons, Belgium

Proceedings arranged by

The Association of European Operational
Research Societies within IFORS

1977

NORTH-HOLLAND PUBLISHING COMPANY
AMSTERDAM • NEW YORK • OXFORD



CONTENTS

Preface v

Contents by sections xi

Invited papers:

S.-E. Andersson, Past results and future prospects. Welcome address. xv

L. Ljung, Generals need help to think - OR for structuring defence in an uncertain and

changing world xvii

A. S. Lundberg, Operations research and the say of a president xxi

G. L. Johansson, Operations research and socio-technical development xxiii

M. Roubens, Overview of the Euro II program xxix

A. Jensen, Future prospects of O.R. xxxi

Submitted paoers:

I. Andreasson, A method for the analysis of transit networks 1

X. Axsater, Balance of integrated production-inventory systems 9

R. Ball, Use of mathematical models for planning and resource allocation in a new Scottish

university ' 21

X. Berenguer, Contributions for solving the delivery nroblem 29

A. Billionnet, A model for adapting movements of personnel to planned manpower requirements 35
B. Bjbrklund, G. Holmberg, Vehicle routing and scheduling for delivering newspapers in the

Stockholm metropolitan area 45

T. B. Boffey, A. I. Hinxman, An algorithm for finding p-medians • 49

A. Borreani-Ostanello, P. Capellaro, Efficient solutions of a multiole-objective programming
model, for a problem of school allocation and dimensioning 55

R. J. Bos, The use of computerprograms in the practice of land development and regional

planning 61

J. A. Bright, An O.R. contribution to the implementation of a new mental illness policy 69

R. C. Carlson, H. H. Therp, A multicriteria approach to strategic planning: an application

in inventory control 75

C. Carlsson, An approach to adaptive multigoal control usinq fuzzy automata 85

G. Carpaneto, P. Toth, A new algorithm for the travelling salesman problem with duedates 95

L. Chalmet, L. Gelders, Lagrangean relaxations for a generalized assignment - type problem 103

M. Cirina, A scaled multiplier method 111

;1. Despontin, P. Vincke, Multiple criteria economic policy 119

D. De Werra, On a-multi-period assignment problem 129

F. Droesbeke, a. Berckmans, The transportation problem with capacities and mixed constraints 135

S. Eilon, G. Phocas-Cosmetatos, Analysis of profitability components 143

J. Erschler, F. Roubellat, Limited resource scheduling with execution time constraints 149

J. E. Falk, Minimizing the cost of completing a project subject to a bound on the expected

delay time . 159

J. Fichefet, An interactive mathematical programming model in systems theory 165

R. B. Flavell, G. R. Salkin, Resource allocation in a decentralised organisation 169

T. Gal, H. Leberling, Relaxation analysis in multi-criteria linear programming: an
introduction 177

J. L. Giordano, J. C. Suquet, On multicriteria decision making: an application to a work-
shop organization problem 181



M. W. Hancock, Seam thickness variation in the spacing of exploratory boreholes 193

D. Hasselstrb'm, Connecting bus routes at a point of intersection 199

S. K. Jacobsen, Heuristic solutions to dynamic plant location problems 207

E. Jacquet-Lagreze, Explicative models in multicriteria preference analysis 213

A. Jensen, T. Bastholm Bille, T. Togsverd, Long term planning of the Danish electric power

system 219

W. Junginger, An algorithm for the solution of multi-index transportation problems 229

A. Kal lweit , F. Schumacher, An analyt ical model for computation of storage capacities 237

P. K. Koster, Optimum choice of water supply projects and nipelines . 243

G. Latouche, Optimal pricing policy for a H/H/l queue a) without and b) with hysteresis in

the arr iva l process 251

L. F. L. Legey, A dynamic model for an economy with private and "intermediate" public goods 259

J. Lhoas, Mu l t i - c r i te r ia decision aid application to the selection of the route for a
pipe-l ine 265

P. 0. Lindberq, S. Svanberg, Simulation experiments with an empty railway wagon distribution
model " . 275

A. Lindquist, Linear least-squares prediction based on covariance data from stationary

processes with finite-dimensional realizations 281

0. B. G. Madsen, A case study in problem structuring 287

S. Martello, P. Toth, Branch and bound algorithms for the solution of the general undimen-

sional knapsack problem 295

J. R. Merchant, Mathematical models in manpower planning 303

T. Meslin, P. Pages, F. Fagnani, P. Maitre, Aide a la decision en matiere de protection
contre les risques radiologiques en milieu industriel (cas des mines d'uranium) . 315

K. Mosler, Minimum cost location of branched networks for transportation to a center 321
N. E. Nilsson, K. G. Bergstrand, Long range forestry management on national and regional

levels 331
P. C. Palermo, C. de Giordi, G. Tagliabue, An interactive approach to the facility location

districting problem . 341
H.J.A.M. Pastijn, A hybrid algorithm for the general MlP-problem 347

K. Poppelwell, M.C. Bonney, The application of discrete linear control theory to the
synthesis and analysis of production/inventory control systems in a multi-product, multi-
level environment 353

Y. Poupard, Contribution a 1'etude d'un jeu promotionnel 367

P. Purdue, Applications of branching processes in the theory of queues 375

G. K. Rand, Linear decision rules and their aftermath 381

B._RapPj_ How budget constraints influence the size of maintenance expenditures and the
service"Tife of a reinvestment

M. J. Rijckaert, X. M. Martens, Optimality conditions in geometric programming

U. Rodder, A duality theory for linear vector optimum problems

X. Rosello, An heuristic algorithm to generate an urban buses network

R. Rosser, V. Watts, Operational objectives for health services

A. Ruscifti, M. .Petrel 1i, A dynamic analysis of careers by GERTS technique

J. L. M. Saboia, J. E. Almeida, Two linear programming models for optimal production of
animal protein . 449

M. Saltarelli, A. Smadja, Simulation of an order picking system 455

L. R. Schiavina, S. Corbi, A practical application of operational research in stock market
investments 467



G. Sitruk, P. Berthoux, Affectation optimale des postes redresseurs alimenant en energie

le reseau metropolitan de la regie autonome des transports parisiens 473

A. J. Taylor, The dynamics of international cargo transportation 479

J. Teghem, Jr., Optimal pricing and operating policies in a queueing system 489

B. Tell, The effect of uncertainty on the selection of a multiple-criteria utility model 497

M. F. Ter Horst, R. P. Van der Vet, On the existence and convergence aspects of the

flexible programming method 505

C. B. Tilanus, Intra-firm input-output analysis 515

A. A. Torn, Probabilistic global optimization, a cluster analysis approach 521

D. R. Towill, Systems engineering for startup management 529

N. Tsarouchis, a simplex-type algorithm for a hybrid zero-one programming problem 535

T. P. Turner, A. A. Holt, OR in financial planning and control of UK public expenditure 543

H. W. Van den Meerendonk, A single machine multi-product planning problem 555

J. Th. Van Lieshout, Investment management and O.R. methods 563

J. N. M. Van Loon, J.A.M. Schreuder, On the minimal number and location of fire stations

and fire appliances in Rotterdam 571

P.J.J.M. Van Loon, An iterative procedure to solve a non linear investment model 581

E. G. F. Van Uinkel, Some more observations on "adaptive" forecasting 591

D. G. Vercruyssen, A corporate model of Sidmar Steelworks - Belgium 597

K. Wiegand, The application of simulation models for the optimization of guided passenger

transportation systems 601

J. Janssen, The semi-Markov model in risk theory 613

J. M. Giro, D. Vallalba, A modular general purpose linear programming model generator 623

L. E. Stanfel, Clustering problems with contiguity constraints 637

F. D. Peschanel, Stochastic validity and reliability constraints in cluster analysis 643

F. S. Hillier, R. U. Boling, Toward characterizing the optimal allocation of work in
production line systems with variable operation times 649

L. F. Escudero, A. Vazquez-Muniz, The air pollution abatement: a mathematical model 659


