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FOREWORD

Tnis publicatien reports the proceedings of a seminar cn "The complexity ef conputatianal
problom solving', held at the Australian Fatlenal University on Wednesday, il Decomber, 1874,
Fapers dealing with beth theercticel aand practical asprets of computaticnal peobles solving were

clageifiod upder the Follaowing three broad headings:

1. Problem formuelation and prograsming,

7, Hawdware, and

3, Computatiossl methods.

~F -
B

The First elassificatvion included papers on structured prepgrarming. the complexicy ©
astructures, and information retrieval. The seeoad Included pagers on sultipracesser  tachines,

Tant hardware Imslemantation of convelutions, and the design of adaptive Filters. The third and

most diverse classification ingluded pepers on multipie-proci heunzare yalue

problems, finite proup computatioms, the fast Fewriey rtransfopm, numeriealiy stable implementation
of the simplex method, nonlinear beost appreximation, fast Givens' trancformaticnc, and large
schoduling problens,

The erganizers tabe this epportunity to record their apprecistien of the contributisns of
the speskers and ee-authere, the chairsan (Dr ¥.R. Osborne of the AN, Frofessor %W, Fobinson
af the Universzity of Newcastle, Professer D.J. ¥uck ef the University of Illincis, asd Dr Jehn
4vhill of the Canberra Cellege of Advanced Educaticn), and the parzieipants.

The oxcollent work of Mr Keith Burrows in tracing the figures and Mes Darhara Geary in

typing the papers shauld be evident to the readew.

F.2. Andersesen,
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ENTRODUCT ION

The alm of the seminar was the examination of "complexity” In Ifts broader rather then iss
narrower centext. Strictly speaking, the subject "eemputational cemplexity" is concermed with
upper and lewer beunds on the tize required to perferm various computations, given certain
mathematical medels of computing machines. Howewer, a broader interpretation of “complexity"
includes the study of all aspects of efficiency In eemputational probles selving, frem the
preliminary formularien, programming and debugging stages, through to the final stage of

interpreting the reswlts obrained,

The papers presented cover different aspects of this broader Interpretation of “ecmplexity”.
The firse feur papers lock at questions connected with problen formulation, programming, and the

cesputer manipulation of informatien.

In his intreduction, Andersaen discusses complestity considerations related ra the choice ef
the problem Formulatien, as well ac making seme introductory remarks about the nature of
coaplexity. Stanten and Oroves diseuss warious aspects of the conplexity of progracming, Groves
concentrates on general programeing questions, while Stanton coneentrates on asperts af
srructured programming. In the fourth talk, Croft exasines the efficiency problems which arize

in information rerrieval and discusses the pregeess which is being =made towards their solution.

The three talks by Kuck, Yuen and Cantoni cencentrate on hardusre. Huck examines the
varicus complexity censiderations which arise, If parallel rather than sequential processing fs=
used.  Yuen discusses the different strategies invelwed, iF hardware rather than seftware is wged
to implement cortain computatienal procedures which are wsed repeatedly, Finally, Cantoni shows
that, when cemparing different hardware designs for the sas=e applicaticn, the actual cost of

implementatien hecomes a prime ccnsideraticn which can everide all other pfficiency gueszions.

The remaining aight papers treat various cemplexisy aspecta of computaticnal methods. Hrens
tnd Havas lcak at quescions which have a theoretieal flavour. Havas oxamines sems cemplexity
problara which arise in algebeaic computaticns, while 3rent looks ar the complexity of multipla-
grecision arithmetic. In the remaining siz papers, sorae practical questicons are troated. Omodel
sxamines the effect varicus choices of coordinate fupctions have en the cost of variational
nethods and discusses the trade-off which exiasts between stability and various strategies of
choice. Jakeman ecxamines warious ways in which the fast Fourier teansform ean he used to
implement faster algorithms than the standard for corsles cemputational problems, sueh as

nurerical quadrarwee, differentiacien, aad the selutien of integral equations. Wocdferd compares



i

the efficiencies of some alporizhms for

The last three talks are corearned with various aspects of linear and nof=1inear
programming. Saunders considers large-scale linesr pragramming and suggests a acheme for
implementing the =ethed of Bartels and Golubk in a virtual mescev environment. Anderson discusses
tha use of Linear pregrasming proeedures in the develepment of efficient methods Dor best
apsreximation, and, finally, Ryan discusses a real-world applicatien by exarmining the sptimal

saluticn of wehicle scheduling problems.

.5, Anderssen
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