
Chapter �

Summary and Outlook

So� is the evolution strategy the long�sought�after universal method of optimization�
Unfortunately� things are not so simple and this question cannot be answered with a clear
�yes�� In two situations� in particular� the evolution strategies proved to be inferior to
other methods� for linear and quadratic programming problems� These cases demonstrate
the full e�ectiveness of methods that are specially designed for them� and that cannot
be surpassed by strategies that operate without an adequate internal model� Thus if one
knows the topology of the problem to be solved and it falls into one of these categories�
one should always make use of such special methods� For this reason there will always
rightly exist a number of di�erent optimization methods�

In other cases one would naturally not search for a minimum or maximum iteratively
if an analytic approach presented itself� i�e�� if the necessary existence conditions lead to
an easily and uniquely soluble system of equations� Nearest to this kind of indirect op�
timization come the hill climbing strategies� which operate with a global internal model�
They approximate the relation between independent and dependent variables by a func�
tion 	e�g�� a polynomial of high order
 and then follow the analytic route� but within the
model rather than reality� Since the approximation will inevitably not be exact� the pro�
cess of analysis and synthesis must be repeated iteratively in order to locate an extremum
exactly� The �rst part� identi�cation of the parameters or construction of the model�
costs a lot in trial steps� The cost increases with n� the number of variables� and p� the
order of the �tting polynomial� as O	np
� For this reason hill climbing methods usually
keep to a linear model 	�rst order strategies� gradient methods
 or a quadratic model
	second order strategies� Newton methods
� All the more highly developed methods also
try as infrequently as possible to adjust the model to the local topology 	e�g�� the method
of steepest descents
 or to advance towards the optimum during the model construction
stage 	e�g�� the quasi�Newton and conjugate gradient strategies
� Whether this succeeds�
and the information gathered is su�cient� depends entirely on the optimization problem
in question� A quadratic model seems obviously more suited to a non�linear problem than
a linear model� but both have only a limited� local character� Thus in order to prove that
the sequence of iterations converges and to make general statements about the speed of
convergence and the Q�properties� very strict conditions must be satis�ed by the objec�
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tive function and� if they exist� also by the constraints� such as unimodality� convexity�
continuity� and di�erentiability� Linear or quadratic convergence properties require not
only conditions on the structure of the problem� which frequently cannot be satis�ed�
but also presuppose that the mathematical operations are in principle carried out with
in�nite accuracy � Many an attractive strategy thus fails not only because a problem
is �pathological�� having non�optimal stationary points� an inde�nite Hessian matrix� or
discontinuous partial derivatives� but simply because of inevitable rounding errors in the
calculation� which works with a �nite number of signi�cant �gures� Theoretical predic�
tions are often irrelevant to practical problems and the strength of a strategy certainly lies
in its capability of dealing with situations that it recognizes as precarious� for example� by
cyclically erasing the information that has been gathered or by introducing random steps�
As the test results con�rm� the second order methods are particularly susceptible� A
questionable feature of their algorithms is� for example� the line search for relative optima
in prescribed directions� Contributions to all conferences in the late ����s clearly showed
a leaning towards strategies that do not employ line searches� thereby requiring more iter�
ations but o�ering greater stability� The simpler its internal model� the less complete the
required information� the more robust an optimization strategy can be� The more rigid
the representation of the model is� the more e�ect perturbations of the objective function
have� even those that merely result from the implementation on digital� analogue� or hy�
brid computers� Strategies that accept no worsening of the objective function are very
easily led astray�

Every attempt to accelerate the convergence is paid for by loss in reliability� The
ideal of guaranteed absolute reliability� from which springs the stochastic approxima�
tion 	in which the measured objective function values are assumed to be samples of a
stochastic� e�g�� Gaussian distribution
� leads directly to a large reduction in the rates of
convergence� The starkest contradiction� however� between the requirements for speed
and reliability can be seen in the problem of discovering a global optimum among sev�
eral local optima� Imagine the situation of a blind person who arrives at New York and
wishes� without assistance or local knowledge� to reach the summit of Mt� Whitney� For
how long might he seek� The task becomes far more formidable if there are more than
two variables 	here longitude and latitude
 to determine� The most reliable global search
method is the volume�oriented grid method� which at the same time is the costliest� In the
multidimensional case its information requirement is too huge to be satis�ed� There is�
therefore� often no alternative but to strike a compromise between reliability and speed�

Here we might adopt the sequential random search with normally distributed steps and
�xed variances� It has the property of always maintaining a chance of global convergence�
and is just as reliable 	although slower
 in the presence of stochastic perturbations� It also
has a path�oriented character� According to the sizes of the selected standard deviations
of the random components� it follows more or less exactly the gradient path and thus
avoids testing systematically the whole parameter space� A further advantage is that
its storage requirement increases only linearly with the number of variables� This can
sometimes be a decisive factor in favor of its implementation� Most of the deterministic
hill climbing methods require storage space of order O	n�
� The simple operations of
the algorithm guarantee the least e�ect of rounding errors and are safe from forbidden
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numerical operations 	division by zero� square root of a negative number� etc�
� No
conditions of continuity or di�erentiability are imposed on the objective function� These
advantages accrue from doing without an internal model� not insisting on an improvement
at each step� and having an almost unlimited set of search directions and step lengths� It
is surely not by chance that this method of zero order corresponds to the simplest rules
of organic evolution� which can also cope� and has coped� with di�cult situations� Two
objections are nevertheless sometimes raised against the analogy of mutations to random
steps�

The �rst is directed against randomness as such� A common point of view� which
need not be explicitly countered� is to equate randomness with arbitraryness� even going
so far as to suppose that �random� events are the result of a superhuman hand sharing
out luck and misfortune� but it is then further asserted that mutations do after all have
causes� and it is concluded that they should not be regarded as random� Against this it
can be pointed out that randomness and causality are not contradictory concepts� The
statistical point of view that is expressed here simply represents an avoidance of statements
about individual events and their causes� This is especially useful if the causal relation
is very complicated and one is really only interested in the global behavioral laws of a
stochastic set of events� as they are expressed by probability density distributions� The
treatment of mutations as stochastic events rather than otherwise is purely and simply a
re�ection of the fact that they represent undirected and on average small deviations from
the initial condition� Since one has had to accept that non�linear dynamic systems rather
frequently produce behaviors called deterministic chaos 	which in turn is used to create
pseudorandom numbers on computers
� arguments against speaking of random events in
nature have diminished considerably�

The second objection concerns the unbelievably small probability� as proved by cal�
culation� that a living thing� or even a mere wristwatch� could arise from a chance step
of nature� In this case� biological evolution is implicitly being equated to the simulta�
neous� pure random methods that resemble the grid search� In fact the achievements
of nature are not explicable with this model concept� If mutations were random events
evenly distributed in the whole parameter space it would follow that later events would
be completely independent of the previous results� that is to say that descendants of a
particular parent would bear no resemblance to it� This overlooks the sequential char�
acter of evolution� which is inherent in the consecutive generations� Only the sequential
random search can be regarded as an analogue of organic evolution� The changes from
one generation to the next� expressed as rates of mutation� are furthermore extremely
small� The fact that this must be so for a problem with so many variables is shown by
Rechenberg�s theory of the two membered evolution strategy� optimal 	i�e�� fastest pos�
sible
 progress to the optimum is achieved if� and only if� the standard deviations of the
random components of the vector of changes are inversely proportional to the number of
variables� The ��� success rule for adaptation of the step length parameters does not�
incidentally� have a biological basis� rather it is suited to the requirements of numerical
optimization� It allows rates of convergence to be achieved that are comparable to those
of most other direct search strategies� As the comparison tests show� because of its low
computational cost per iteration the evolution strategy is actually far superior to some
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methods for many variables� for example those that employ costly orthogonalization pro�
cesses� The external control of step lengths sometimes� however� worsens the reliability of
the strategy� In �pathological� cases it leads to premature termination of the search and
reduces besides the chance of global convergence�

Now instead of concluding like Bremermann that organic evolution has only reached
stagnation points and not optima� for example� in ecological niches� one should rather
ask whether the imitation of the natural process is su�ciently perfect� One can scarcely
doubt the capability of evolution to create optimal adaptations and ever higher levels
of development� the already familiar examples of the achievements of biological systems
are too numerous� Failures with simulated evolution should not be imputed to nature
but to the simulation model� The two membered scheme incorporates only the principles
of mutation and selection and can only be regarded as a very simple basis for a true
evolution strategy� On the other hand one must proceed with care in copying nature� as
demonstrated by Lilienthal�s abortive attempt� which is ridiculed nowadays� to build a
�ying machine by imitating the birds� The objective� to produce high lift with low drag�
is certainly the same in both cases� but the boundary conditions 	the �ow regime� as
expressed by the Reynolds number
 are not� Bionics� the science of evaluating nature�s

patents� teaches us nowadays to beware of imitating in the sense of slavishly copying all the
details but rather to pay attention to the principle� Thus Bremermann�s concept of varying
the variables individually instead of all together must also be regarded as an inappropriate
way to go about an optimization with continuously variable quantities� In spite of the
many� often very detailed investigations made into the phenomenon of evolution� biology
has o�ered no clues as to how an improved imitation should look� perhaps because it has
hitherto been a largely descriptive rather than analytic science� The di�culties of the two
membered evolution with step length adaptation teach us to look here to the biological
example� It also alters the standard deviations through the generations� as proved by
the existence of mutator genes and repair enzymes� Whilst nature cannot in�uence the
mutation�provoking conditions of the environment� it can reduce their e�ects to whatever
level is suitable� The step lengths are genetically determined� they can be thought of as
strategy parameters of nature that are subject to the mutation�selection process just like
the object parameters�

To carry through this principle as the algorithm of an improved evolution strategy
one has to go over from the two membered to a multimembered scheme� The 	� � �

strategy does so by employing the population principle and allowing � parents in each
generation to produce � descendants� of which the � best are selected as parents of the
following generation� In this way the sequential as well as the simultaneous character
of organic evolution is imitated� the two membered concept only achieves this insofar
as a single parent produces descendents until it is surpassed by one of them in vitality�
the biological criterion of goodness� According to Rechenberg�s hypothesis that the forms
and intricacies of the evolutionary process that we observe today are themselves the result
of development towards an optimal optimization strategy� our measures should lead to
improved results� The test results show that the reliability of the 	�� � ���
 strategy�
taken as an example� is indeed better than that of the 	���
 evolution strategy� In
particular� the chances of locating global optima in multimodal problems have become
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considerably greater� Global convergence can even be achieved in the case of a non�convex
and disconnected feasible region� In the rate of convergence test the 	�� � ���
 strategy
does a lot worse� but not by the factor ��� that might be expected� In terms of the number
of required generations� rather than the computation time� the multimembered strategy
is actually considerably faster� The increase in speed compared to the two membered
method comes about because not only the sign of �F � the change in the function value�
but also its magnitude plays a r�ole in the selection process� Nature possesses a way of
exploiting this advantage that is denied to conventional� serially operating computers� It
operates in parallel� All descendants of a generation are produced at the same time� and
their vitality is tested simultaneously� If nature could be imitated in this way� the 	� � �

strategy would make both a very reliable and a fast optimization method�

The following two paragraphs� though completely out of date� have been left in place
mainly to demonstrate the considerable shift in the development of computers during the
last 
� years 	compare with Schwefel� ����a
� Meanwhile parallel computers are beginning
to conquer desk tops�

Long and complicated iterative processes� such as occur in many other branches
of numerical mathematics� led engineers and scientists of the University of
Illinois� U�S�A�� to consider new ways of reducing the computation times of
programs� They built their own computer� Illiac IV� which has especially short
data retrieval and transfer times 	Barnes et al�� ����
� They were unable to
approach the ���� bits�sec given by Bledsoe 	����
 as an upper limit for se�
rial computers� but there will inevitably always be technological barriers to
achieving this physical maximum�

A novel organizational principle of Illiac IV is much more signi�cant in this
connection� A bank of satellite computers are attached to a central unit� each
with its own processor and access to a common memory� The idea is for the
sub�units to execute simultaneously various parts of the same program and by
this true parallel operation to yield higher e�ective computation speeds� In
fact not every algorithm can take advantage of this capability� for it is impos�
sible to execute two iterations simultaneously if the result of one in�uences
the next� It may sometimes be necessary to reconsider and make appropriate
modi�cations to conventional methods� e�g�� of linear algebra� before the ad�
vantages of the next generation of computers can be exploited� The potential
and the problems of implementing parallel computers are already receiving
close attention� Shedler 	����
� Karp and Miranker 	����
� Miranker 	�����
����
� Chazan and Miranker 	����
� Abe and Kimura 	����
� Sameh 	����
�
Patrick 	���

� Gilbert and Chandler 	���

� Hansen 	���

� Eisenberg and
McGuire 	���

� Casti� Richardson� and Larson 	����
� Larson and Tse 	����
�
Miller 	����
� Stone 	����a�b
� A version of FORTRAN for parallel computers
has already been devised 	Millstein� ����
�

Another signi�cant advantage of the multimembered as against the two membered scheme
that also holds for serial calculations is that the self�adjustment of step lengths can be
made individually for each component� An automatic scaling of the variables results from
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this� which in certain cases yields a considerable improvement in the rate of progress� It
can be achieved either by separate variation of the standard deviations �i for i � �	�
n�
by recombination alone� or� even better� by both measures together� Whereas in the two
membered scheme� in which 	unless the ����i are initially given di�erent values
 the contour
lines of equiprobable steps are circles� or hyperspherical surfaces� they are now ellipses or
hyperellipsoids that can extend or contract along the coordinate directions following the
n�dimensional normal distribution of the set of n random components zi for i � �	�
n �

w	z
 �
�

	
�

n

�

nQ
i��

�i
exp

�
��




nX
i��

�
zi
�i

���

This is not yet� however� the most general form of a normal distribution� which is rather�
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The expectation value vector � can be regarded as a deterministic part of the random step
z� However� the comparison made by Schrack and Borowski 	���

 between the random
strategies of Schumer�Steiglitz and Matyas shows that even an ingenious learning scheme
for adapting � to the local conditions only improves the convergence in special cases� A
much more important feature seems to be the step length adaptation� It is now possible
for the elements of the matrix A to be chosen so as to give the ellipsoid of variation any
desired orientation in the space� Its axes� the regression directions of the random vector�
only coincide with the coordinate axes if A is a diagonal matrix� In that case the old
scheme is recovered whereby the variances �ii or the ��i reappear as diagonal elements of
the inverse matrixA��� If� however� the other elements� the covariances �ij � �ji are non�
zero� the ellipsoids are rotated in the space� The random components zi become mutually
dependent� or correlated� The simplest kind of correlation is linear� which is the only case
to yield hyperellipsoids as surfaces of constant step probability� Instead of just n strategy
parameters �i one would now have to vary n

�
	n� �
 di�erent quantities �ij� Although in

principle the multimembered evolution strategy allows an arbitrary number of strategy
variables to be included in the mutation�selection process� in practice the adaptation of
so many parameters could take too long and cancel out the advantage of more degrees of
freedom� Furthermore� the �ij must satisfy certain compatibility conditions 	Sylvester�s
criteria� see Faddejew and Faddejewa� ����
 to ensure an orthogonal coordinate system
or a positive de�nite matrix A� In the simplest case� n � 
� with

A�� �

�
��� ���
��� ���

�

there is only one condition�

���� � ���� � ��� ��� � ��� �
�
�

and the quantity de�ned by

��� �
���q
	�� ��


	 �� � ��� � �



Summary and Outlook 
��

is called the correlation coe�cient� If the covariances were generated independently by
a mutation process in the multimembered evolution scheme� with subsequent application
of the rules of Scheuer and Stoller 	���

 or Barr and Slezak 	���

� there would be no
guarantee that the surfaces of equal probability density would actually be hyperellipsoids�
It follows that such a linear correlation of the random changes can be constructed more
easily by �rst generating as before 	�	 ��i 
 normally distributed� independent random com�
ponents and then making a coordinate rotation through prescribed angles� These angles�
rather than the covariances �ij� represent the additional strategy variables� In the most
general case there are a total of np � n

�
	n � �
 such angles� which can take all values

between �� and ���� 	or �� and �
� Including the ns � n �step lengths� �i� the total
number of strategy parameters to be speci�ed in the population by mutation and selection
is n

� 	n � �
� It is convenient to generate the angles 
j by an additive mutation process
	cf� Equations 	����
 and 	����





�g�
N�j � 


�g�
E�j � �Z�g�

j 	 for j � �	�
np

where the �Z�g�
j can again be normally distributed� for example� with a standard deviation

�
 which is the same for all angles� Let �x�i represent the mutations as produced by the
old scheme and �xi the correlated changes in the object variables produced by the rota�
tion� for the two dimensional case 	n � ns � 
	 np � �
 the coordinate transformation
for the rotation can simply be read o� from Figure ���

�x� � �x�� cos 
��x�� sin 


�x� � �x�� sin 
��x�� cos 


For n � ns � � three consecutive rotations would need to be made�

� In the 	�x�	�x�
 plane through an angle 
�

� In the 	�x��	�x��
 plane through an angle 
�

� In the 	�x���	�x���
 plane through an angle 
�

Starting from the uncorrelated random changes �x���� 	�x���� 	�x���� these rotations would
have to be made in the reverse order� Thus also� in the general case with n

� 	n � �

rotations� each one only involves two coordinates so that the computational cost increases
as O	np
� The validity of this algorithm has been proved by Rudolph 	���
a
�

An immediate simpli�cation can be made if not all the ns step lengths are di�erent� i�e��
if the hyperellipsoid of equal probability of a mutation has rotational symmetry about one
or more axes� In the extreme case ns � 
 there are n � ns such axes and only np � n � �
relevant angles of rotation� Except for one distinct principle axis� the ellipsoid resembles
a sphere� If in the course of the optimization the minimum search leads through a narrow
valley 	e�g�� in Problem 
��� or ��� of the catalogue of test problems
� it will often be
quite adequate to work with such a greatly reduced variability of the mutation ellipsoid�
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Figure ���� Generation of correlated mutations

Between the two extreme cases ns � n and ns � 
 	ns � � would be the uncorrelated
case with hyperspheres as mutation ellipsoids
 any choice of variability is possible� In
general we have


 � ns � n

np �
�
n� ns




�
	ns � �


For a given problem the most suitable choice of ns� the number of di�erent step lengths�
would have to be obtained by numerical experiment�

For this purpose the subroutine KORR and its associated subroutines listed in Ap�
pendix B� Section B�� is �exibly coded to give the user considerable freedom in the choice
of quantities that determine the strategy parameters� This variant of the evolution strat�
egy 	Schwefel� ����
 could not be fully included in the strategy test 	performed in ����
�
however� initial results con�rmed that� as expected� it is able to construct a kind of vari�
able metric for the changes in the object variables by adapting the angles to the local
topology of the objective function�

The slow convergence of the two membered evolution strategy can often be traced
to the fact that the problem has long elliptical 	or nearly elliptical
 contours of constant
objective function value� If the function is quadratic� their extension 	or eccentricity

can be expressed by the condition number of the matrix of second order coe�cients� In
the worst case� in which the search is started at the point of greatest curvature of the
contour surface F 	x
 � const�� the rate of progress seems to be inversely proportional
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to the product of the number of variables and the square root of the condition number�
This dependence on the metric would be eliminated if the directions of the axes of the
variance ellipsoid corresponded to those of the contour ellipsoid� which is exactly what the
introduction of correlated random numbers should achieve� Extended valleys in other than
coordinate directions then no longer hinder the search because� after a transition phase�
an initially elliptical problem is reduced to a spherical one� In this way the evolution
strategy acquires properties similar to those of the variable metric method of Davidon�
Fletcher�Powell 	DFP
� In the test� for just the reason discussed above� the latter proved
to be superior to all other methods for quadratic objective functions� For such problems
one should not expect it to be surpassed by the evolution strategy� since compared to the
Q n property of the DFP method the evolution strategy has only a Q O	n
 property�
i�e�� it does not �nd the optimum after exactly n iterations but rather it reaches a given
approximation to the objective after O	n
 generations� This disadvantage� only slight in
practice� is outweighed by the following advantages�

� Greater �exibility� hence reliability� in other than quadratic cases

� Simpler computational operations

� Storage required increases only as O	n
 	unless one chooses ns � n


While one has great hopes for this extension of the multimembered evolution strategy�
one should not be blinded by enthusiasm to limitations in its capability� It would yield
computation times no better than O	n�
 if it turns out that a population of O	n
 parents
is needed for adjusting the strategy parameters and if pure serial rather than parallel
computation is necessary�

Does the new scheme still correspond to the biological paradigm� It has been dis�
covered that one gene often in�uences several phenotypic characteristics of an individual
	pleiotropy
 and conversely that many characteristics depend on the cooperative e�ect
of several genes 	polygeny
� These interactions just mean that the characteristics are
correlated� A linear correlation as in Figure ��� represents only one of the many conceiv�
able types in which 	x��	 x

�

�
 is the plane of the primary� independent genetic changes and
	x�	 x�
 that of the secondary� mutually correlated changes in the characteristics� Par�
ticular kinds of such dependence� for example� allometric growth� have been intensively
studied 	e�g�� Grass�e� ����
� There is little doubt that the relationships have also adapted�
during the history of development� to the topological requirements of the objective func�
tion� The observable di�erences between life forms are at least suggestive of this� Even
non�linear correlations may occur� Evolution has indeed to cope with far greater di�cul�
ties� for it has no ordered number system at its disposal� In the �rst place it had to create
a scale of measure�with the genetic code� for example� which has been learned during the
early stages of life on earth�

Whether it is ultimately worth proceeding so far or further to mimic evolution is still
an open question� but it is surely a path worth exploring� perhaps not for continuous� but
for discrete or mixed parameter optimization� Here� in place of the normal distribution
of random changes� a discrete distribution must be applied� e�g�� a binomial or better
still a distribution with maximum entropy 	see Rudolph� ����b
� so that for small �total
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step lengths� the probability really is small that two or more variables are altered simul�
taneously� Occasional stagnation of the search will only be avoided� in this case� if the
population allows worsening within a generation� Worsening is not allowed by the two
membered strategy� but it is by the multimembered 	� � �
 strategy � in which the parents�
after producing descendants� no longer enter the selection process� Perhaps this shows
that the limited life span of individuals is no imperfection of nature� no consequence of
an inevitable weakness of the system� but rather an intelligent� indeed essential means of
survival of the species� This conjecture is again supported by the genetically determined�
in e�ect preprogrammed� ending of the process of cell division during the life of an indi�
vidual� Sequential improvement and consequent rapid optimization is only made possible
by the following of one generation after another� However� one should be extremely wary
of applying such concepts directly to mankind� Human evolution long ago left the purely
biological domain and is more active nowadays in the social one� One properly refers
now to a cultural evolution� There is far too little genetic information to specify human
behavior completely�

Little is known of which factors are genetically inherited and which socially acquired�
as shown by the continuing discussions over the results of behavioral research and the
diametrically opposite points of view of individual scientists in the �eld� The two most
important evolutionary principles� mutation and selection� also belong to social devel�
opment 	Alland� ����
� Actually� even more complicated mechanisms are at work here�
Oversimpli�cations can have quite terrifying consequences� as shown by the example of
social Darwinism� to which Koch 	����
 attributes responsibility for racist and imperialist
thinking and hence for the two World Wars� No such further speculation with the evolu�
tion strategy will therefore be embarked upon here� The fact remains that the recognition
of evolution as representing a sequential optimization process is too valuable to be dis�
missed to oblivion as evolutionism 	Goll� ���

� Rather one should consider what further
factors are known in organic evolution that might be worth imitating� in order to make of
the evolution strategy an even more general optimization method� for up to now several
developments have con�rmed Rechenberg�s hypothesis that the strategy can be improved
by taking into account further factors� at least when this is done adequately and the
biological and mathematical boundary conditions are compatible with each other� Fur�
thermore� by no means all evolutionary principles have yet been adopted for optimizing
technical systems�

The search for global optima remains a particularly di�cult problem� In such cases
nature seems to hunt for all� or at least a large number of maxima or minima at the same
time by the splitting of a population 	the isolation principle
� After a transition phase
the individuals of both or all the subpopulations can no longer intermix� Thereafter each
group only seeks its own speci�c local optimum� which might perhaps be the global one�
This principle could easily be incorporated into the multimembered scheme if a criterion
could be de�ned for performing the splitting process�

Many evolution principles that appeared later on the scene can be explained as af�
fording the greater chance of survival to a population having the better mechanism of
inheritance 	for these are also variable
 compared to an other forming a worse �strategy
of life�� In this way the evolution method could itself be optimized by organizing a compe�
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tition between several populations that alter the concept of the optimum seeking strategy
itself� The simplest possibility� for example� would be to vary the number of parents � and
of descendants �� two or more groups would be set up each with its own values of these
parameters� each group would be given a �xed time to seek the optimum� then the group
that has advanced the most would be allowed to �survive�� In this way these strategy
variables would be determined to best suit the particular problem and computer� with the
objective of minimizing the required computation time� One might call such an approach
meta� or hierarchical evolution strategy 	see B ack� ����a�b
�

The solution of problems with multiple objectives could also be approached with the
multimembered evolution strategy� This is really the most common type of problem
in nature� The selection step� the reduction to the best of the descendants� could be
subdivided into several partial steps� in each of which only one of the criteria for selection
is applied� In this way no weighting of the partial objectives would be required� First
attempts with only two variables and two partial objectives showed that a point on the
Pareto line is always approached as the optimum� By unequal distribution of the partial
selections the solution point could be displaced towards one of the partial objectives� At
this stage subjective information would have to be applied because all the Pareto�optimal

solutions are initially equally good 	see Kursawe� ����� ���

�
Contrary to many statements or conjectures that organic evolution is a particularly

wasteful optimization process� it proves again and again to be precisely suited to advanc�
ing with maximum speed without losing reliability of convergence� even to better and
better local optima� This is just what is required in numerical optimization� In both
cases the available resources limit what can be achieved� In one case these are the limi�
tations of food and the �nite area of the earth for accommodating life� in the other they
are the �nite number of satellite processors of a parallel�organized mainframe computer
and its limited 	core
 storage space� If the evolution strategy can be considered as the
sought�after universal optimization method� then this is not in the sense that it solves
a particular problem 	e�g�� a linear or quadratic function
 exactly� with the least itera�
tions or generations� but rather refers to its being the most readily extended concept�
able to solve very di�cult problems� problems with particularly many variables� under
unfavorable conditions such as stochastic perturbations� discrete variables� time�varying
optima� and multimodal objective functions 	see Hammel and B ack� ����
� Accordingly�
the results and assessments introduced in the present work can at best be considered as
a �rst step in the development towards a universal evolution strategy�

Finally� some early applications of the evolution strategy will be cited� Experimental
tasks were the starting point for the realization of the �rst ideas for an optimization
strategy based on the example of biological evolution� It was also �rst applied here to
the solution of practical problems 	see Schwefel� ����� Klockgether and Schwefel� �����
Rechenberg� ����
� Meanwhile it is being applied just as widely to optimization problems
that can be expressed in computational or algorithmic form� e�g�� in the form of simulation
models� The following is a list of some of the successful applications� with references to
the relevant publications�

�� Optimal dimensioning of the core of a fast sodium�type breeder reactor 	Heusener�
����
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� Optimal allocation of investments to various health�service programs in Columbia
	Schwefel� ���



�� Solving curve��tting problems by combining a least�squares method with the evo�
lution strategy 	Plaschko and Wagner� ����


�� Minimum�weight designing of truss constructions partly in combination with linear
programming 	Ley!ner� ����� and H o�er� ����


�� Optimal shaping of vaulted reinforced concrete shells 	Hartmann� ����


�� Optimal dimensioning of quadruple�joint drives 	Anders� ����


�� Approximating the solution of a set of non�linear di�erential equations 	Rodlo��
����


�� Optimal design of arm prostheses 	Brudermann� ����


�� Optimization of urban and regional water supply systems 	Cembrowicz and Krauter�
����


��� Combining the evolution strategy with factorial design techniques 	Kobelt and
Schneider� ����


��� Optimization within a dynamic simulation model of a socioeconomic system 	Krall�
mann� ����


�
� Optimization of a thermal water jet propulsion system 	Markwich� ����


��� Optimization of a regional system for the removal of refuse 	von Falkenhausen� ����


��� Estimation of parameters within a model of �oods 	North� ����


��� Interactive superimposing of di�erent direct search techniques onto dynamic sim�
ulation models� especially models of the energy system of the Federal Republic of
Germany 	Heckler� ����� Drepper� Heckler� and Schwefel� ����
�

Much longer lists of references concerning applications as well as theoretical work in
the �eld of evolutionary computation have been compiled meanwhile by Alander 	���
�
����
 and B ack� Ho�meister� and Schwefel 	����
�

Among the many di�erent �elds of applications only one will be addressed here� i�e��
non�linear regression and correlation analysis� In general this leads to a multimodal
optimization problem when the parameters searched for enter the hypotheses non�linearly�
e�g�� as exponents� Very helpful under such circumstances is a tool with which one can
switch from one to the other minimization method� Beginning with a multimembered
evolution strategy and re�ning the intermediate results by means of a variable metric
method has often led to practically useful results 	e�g�� Frankhauser and Schwefel� ���

�

In some cases of practical applications of evolution strategies it turns out that the
number of variables describing the objective function has to vary itself� An example was
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the experimental optimization of the shape of a supersonic one�component two�phase �ow
nozzle 	Schwefel� ����
� Conically bored rings with �xed lengths could be put side by
side� thus forming potentially millions of di�erent inner nozzle contours� But the total
length of the nozzle had to be varied itself� So the number of rings and thus the number
of variables 	inner diameters of the rings
 had to be mutated during the search for an
optimum shape as well� By imitating gene duplication and gene deletion at randomly
chosen positions� a rather simple technique was found to solve the variable number of
variables problem� Such a procedure might be helpful for many structural optimization

problems 	e�g�� Rozvany� ����
 as well�
If the decision variables are to be taken from a discrete set only 	the distinct values may

be equidistant or not� integer and binary values just form special subclasses
� ESs may be
used sometimes without any change� Within the objective function the real values must
simply undergo a suitable rounding�o� process as shown at the end of Appendix B� Section
B��� Since all ESs handle unchanged objective function values as improvements� the self�
adaptation of the standard deviations on a plateau will always lead to their enlargement�
until the plateaus F 	x
 � const� built by rounding o� can be left� On a plateau� the ES
performs a random walk with ever increasing step sizes�

Towards the end of the search� however� more and more of the individual step sizes
have to become very small� whereas others�singly or in some combination�should be in�
creased to allow hopping from one to the next n�cube in the decision�variable space� The
chances for that kind of adaptation are good enough as long as sequential improvements
are possible� the last few of themwill not happen that way� however� A method of escaping
from that awkward situation has been shown 	Schwefel� ����b
� imitating multicellular

individuals and introducing so�called somatic mutations� Even in the case of binary vari�
ables an ES thus can reach the optimum� Since no real application has been done this
way until now� no further details will be given here�

An interesting question is whether there are intermediate cases between a plus and a
comma version of the multimembered ES� The answer must be� �Yes� there are�� Instead
of neglecting the parents during the selection step 	within comma�ESs
� or allowing them
to live forever in principle 	within plus�ESs� only until o�spring surpass them� of course
�
one might implant a generation counter into each individual� As soon as a pre�xed limit
is reached� they leave the scene automatically� Such a more general ES version could
be termed a 	� 	 � 	 �
 strategy� where � denotes the maximal number of generations
	iterations
� an individual is allowed to �survive� in the population� For � � � we then
get the old comma�version� whereas the old plus�version is reached if � goes to in�nity�
There are some preliminary results now� but as yet they are too unsystematic to be
presented here�

Is the strict synchronization of the evolutionary process within ESs as well as GAs
the best way to do the job� The answer to this even more interesting question is� �No��
especially if one makes use of MIMD parallel machines or clusters of workstations� Then
one should switch to imitating life more closely� Birth and death events may happen at the
same time� Instead of modelling a central decision maker for the selection process 	which is
an oversimpli�cation
 one could use a predator�prey model like that of Lotka and Volterra�
Adding a neighborhood model 	see Gorges�Schleuter� ����a�b� Sprave� ����� ����
 for the
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recombination process would free the whole strategy from all kinds of synchronization
needs� Initial tests have shown that this is possible� Niching and migration as used by
Rudolph 	����
 will be the next features to be added to the APES 	asynchronous parallel
evolution strategy
�

A couple of earlier attempts towards parallelizing ESs will be mentioned at the end
of this chapter� Since all of them are somehow intermediate solutions� however� none of
them will be explained in detail� The reader is referred to the literature�

A taxonomy� more or less complete with respect to possible ways of parallelizing EAs�
may be found in Ho�meister and Schwefel 	����
 or Ho�meister 	����
� Rudolph 	����

has realized a coarse�grained parallel ES with subpopulations on each processor and more
or less frequent migration events� whereas Sprave 	����
 gave preference to a �ne�grained

di�usion model� Both of these more volume�oriented approaches delivered great advances
in solving multimodal optimization problems as compared with the more greedy and path�

oriented �canonical� 	� � �
 ES� The comma version� by the way� is necessary to follow a
nonstationary optimum 	see Schwefel and Kursawe� ���

� and only such an ES is able to
solve on�line optimization problems�

Nevertheless� one should never forget that there are many other specialized optimum
seeking methods� For a practitioner� a tool box with many di�erent algorithms might
always be the �optimum optimorum�� Whether he or she chooses a special tool by
hand� so to speak 	see Heckler and Schwefel� ����� Heckler� ����� Schwefel� ����� �����
Hammel� ����� Bendin� ���
� B ack and Hammel� ����
� or relies upon some knowledge�

based selection scheme 	see Campos� ����� Campos and Schwefel� ����� Campos� Peters�
and Schwefel� ����� Peters� ����� ����� Lehner� ����
 will largely depend on his or her
experience�



Chapter �

References

Glossary of abbreviations at the end of this list

Aarts� E�� J� Korst 	����
� Simulated annealing and Boltzmann machines� Wiley� Chich�
ester

Abadie� J� 	Ed�
 	����
� Nonlinear programming� North�Holland� Amsterdam

Abadie� J� 	Ed�
 	����
� Integer and nonlinear programming� North�Holland� Amster�
dam

Abadie� J� 	���

� Simplex�like methods for non�linear programming� in� Szeg o 	���

�
pp� �����

Abe� K�� M� Kimura 	����
� Parallel algorithm for solving discrete optimization prob�
lems� IFAC Kyoto Symposium on Systems Engineering Approach to Computer Con�
trol� Kyoto� Japan� Aug� ����� paper ����

Ablay� P� 	����
� Optimieren mit Evolutionsstrategien� Spektrum der Wissenschaft
	����� July
� ������� 	see also discussion in 	����� March
� ��� and 	����� June
�
���


Ackley� D�H� 	����
� A connectionist machine for genetic hill�climbing� Kluwer Academic�
Boston

Adachi� N� 	����
� On variable�metric algorithms� JOTA �� �������

Adachi� N� 	����a
� On the convergence of variable�metric methods� Computing ���
�����
�

Adachi� N� 	����b
� On the uniqueness of search directions in variable�metric algorithms�
JOTA ��� �������

Adams� R�J�� A�Y� Lew 	����
� Modi�ed sequential random search using a hybrid com�
puter� University of Southern California� Electrical Engineering Department� report�
May ����


��




�� References

Ahrens� J�H�� U� Dieter 	���

� Computer methods for sampling from the exponential
and normal distributions� CACM ��� ������
� ����

Aizerman� M�A�� E�M� Braverman� L�I� Rozonoer 	����
� The Robbins�Monro process
and the method of potential functions� ARC ��� ���
�����

Akaike� H� 	����
� On a successive transformation of probability distribution and its
application to the analysis of the optimum gradient method� Ann� Inst� Stat�
Math� Tokyo ��� ����

Alander� J�T� 	Ed�
 	���

� Proceedings of the �st Finnish Workshop on Genetic Algo�
rithms and their Applications� Helsinki� Nov� ���� ���
� Bibliography pp� 
���
���
Helsinki University of Technology� Department of Computer Science� Helsinki� Fin�
land

Alander� J�T� 	����
� An indexed bibliography of genetic algorithms� preliminary edition�
Jarmo T� Alander� Espoo� Finland

Albrecht� R�F�� C�R� Reeves� N�C� Steele 	Eds�
 	����
� Arti�cial neural nets and ge�
netic algorithms� Proceedings of an International Conference� Innsbruck� Austria�
Springer� Vienna

Aleksandrov� V�M�� V�I� Sysoyev� V�V� Shemeneva 	����
� Stochastic optimization� En�
gng� Cybern� �	�
� �����

Alland� A�� Jr� 	����
� Evolution und menschlichesVerhalten� S� Fischer� Frankfort�Main

Allen� P�� J�M� McGlade 	����
� Dynamics of discovery and exploitations"the case of
the Scotian shelf ground�sh �sheries� Can� J� Fish� Aquat� Sci� �	� ������
��

Altman� M� 	����
� Generalized gradient methods of minimizing a functional� Bull�
Acad� Polon� Sci� ��� �������

Amann� H� 	����a
� Monte�Carlo Methoden und lineare Randwertprobleme� ZAMM ���
�������

Amann� H� 	����b
� Der Rechenaufwand bei der Monte�Carlo Methode mit Informations�
speicherung� ZAMM ��� �
�����

Anders� U� 	����
� L osung getriebesynthetischer Probleme mit der Evolutionsstrategie�
Feinwerktechnik und Me!technik ��	

� �����

Anderson� N�� #A� Bj orck 	����
� A new high order method of Regula Falsi type for
computing a root of an equation� BIT �	� 
���
��

Anderson� R�L� 	����
� Recent advances in �nding best operating conditions� J� Amer�
Stat� Assoc� ��� �������

Andrews� H�C� 	���

� Introduction to mathematical techniques in pattern recognition�
Wiley�Interscience� New York



References 
��

Anscombe� F�J� 	����
� Quick analysis methods for random balance screening experi�
ments� Technometrics �� ����
��

Antonov� G�E�� V�Ya� Katkovnik 	���

� Method of synthesis of a class of random search
algorithms� ARC 	�� �������

Aoki� M� 	����
� Introduction to optimization techniques"fundamentals and applica�
tions of nonlinear programming� Macmillan� New York

Apostol� T�M� 	����
� Mathematical analysis"a modern approach to advanced calculus�
Addison�Wesley� Reading MA

Arrow� K�J�� L� Hurwicz 	����
� Reduction of constrained maxima to saddle�point prob�
lems� in� Neyman 	����
� vol� �� pp� ��
�

Arrow� K�J�� L� Hurwicz 	����
� Gradient methods for constrained maxima� Oper� Res�
�� 
���
��

Arrow� K�J�� L� Hurwicz� H� Uzawa 	Eds�
 	����
� Studies in linear and non�linear
programming� Stanford University Press� Stanford CA

Asai� K�� S� Kitajima 	���

� Optimizing control using fuzzy automata� Automatica ��
�������

Ashby� W�R� 	����
� Design for a brain� 
nd ed�� Wiley� New York

Ashby� W�R� 	����
� Constraint analysis of many�dimensional relations� in� Wiener and
Schad�e 	����
� pp� �����

Ashby� W�R� 	����
� Some consequences of Bremermann�s limit for information�process�
ing systems� in� Oestreicher and Moore 	����
� pp� �����

Avriel� M�� D�J� Wilde 	����a
� Optimality proof for the symmetric Fibonacci search
technique� Fibonacci Quart� �� 
���
��

Avriel� M�� D�J� Wilde 	����b
� Optimal search for a maximum with sequences of simul�
taneous function evaluations� Mgmt� Sci� ��� �

����

Avriel� M�� D�J� Wilde 	����
� Golden block search for the maximum of unimodal func�
tions� Mgmt� Sci� ��� �������

Axelrod� R� 	����
� The evolution of cooperation� Basic Books� New York

Azencott� R� 	Ed�
 	���

� Simulated annealing"parallelization techniques� Wiley� New
York

Bach� H� 	����
� On the downhill method� CACM ��� �������

B ack� T� 	���
a
� Self�adaptation in genetic algorithms� in� Varela and Bourgine 	���

�
pp� 
���
��




�
 References

B ack� T� 	���
b
� The interaction of mutation rate� selection� and self�adaptation within
a genetic algorithm� in� M anner and Manderick 	���

� pp� �����

B ack� T� 	����
� Optimal mutation rates in genetic search� in� Forrest 	����
� pp� 
��

B ack� T� 	����a
� Evolutionary algorithms in theory and practice� Dr� rer� nat� Diss��
University of Dortmund� Department of Computer Science� Feb� ����

B ack� T� 	����b
� Parallel optimization of evolutionary algorithms� in� Davidor� Schwe�
fel� and M anner 	����
� pp� �����
�

B ack� T�� U� Hammel 	����
� Einsatz evolution arer Algorithmen zur Optimierung von
Simulationsmodellen� in� Szczerbicka and Ziegler 	����
� pp� ��



B ack� T�� U� Hammel� H��P� Schwefel 	����
� Modelloptimierung mit evolution aren Al�
gorithmen� in� Sydow 	����
� pp� �����

B ack� T�� F� Ho�meister� H��P� Schwefel 	����
� A survey of evolution strategies� in�
Belew and Booker 	����
� pp� 
��

B ack� T�� F� Ho�meister� H��P� Schwefel 	����
� Applications of evolutionary algorithms�
technical report SYS�
��
� �th ext� ed�� Systems Analysis Research Group� Univer�
sity of Dortmund� Department of Computer Science� July ����

B ack� T�� G� Rudolph� H��P� Schwefel 	����
� Evolutionary programming and evolution
strategies"similarities and di�erences� in� Fogel and Atmar 	����
� pp� ���



B ack� T�� H��P� Schwefel 	����
� An overview of evolutionary algorithms for parameter
optimization� Evolutionary Computation �� ��
�

Baer� R�M� 	���

� Note on an extremum locating algorithm� Comp� J� �� ���

Balakrishnan� A�V� 	Ed�
 	���

� Techniques of optimization� Academic Press� New
York

Balakrishnan� A�V�� M� Contensou� B�F� DeVeubeke� P� Kr�ee� J�L� Lions� N�N� Moiseev
	Eds�
 	����
� Symposium on optimization� Springer� Berlin

Balakrishnan� A�V�� L�W� Neustadt 	Eds�
 	����
� Computing methods in optimization
problems� Academic Press� New York

Balakrishnan� A�V�� L�W� Neustadt 	Eds�
 	����
� Mathematical theory of control�
Academic Press� New York

Balinski� M�L�� P� Wolfe 	Eds�
 	����
� Nondi�erentiable optimization� vol� � of Mathe�
matical Programming Studies� North�Holland� Amsterdam

Bandler� J�W� 	����a
� Optimization methods for computer�aided design� IEEE Trans�
MTT
��� ������




References 
��

Bandler� J�W� 	����b
� Computer optimization of inhomogeneous waveguide transform�
ers� IEEE Trans� MTT
��� �������

Bandler� J�W�� C� Charalambous 	����
� Nonlinear programming using minimax tech�
niques� JOTA �	� �������

Bandler� J�W�� P�A� MacDonald 	����
� Optimization of microwave networks by razor
search� IEEE Trans� MTT
��� ��
���


Banzhaf� W�� M� Schmutz 	���

� Some notes on competition among cell assemblies�
Int�l J� Neural Syst� �� �������

Bard� Y� 	����
� On a numerical instability of Davidon�like methods� Math� Comp� ���
�������

Bard� Y� 	����
� Comparison of gradient methods for the solution of nonlinear parameter
estimation problems� SIAM J� Numer� Anal� �� �������

Barnes� G�H�� R�M� Brown� M� Kato� D�J� Kuck� D�L� Slotnick� R�A� Stokes 	����
� The
Illiac IV computer� IEEE Trans� C
��� �������

Barnes� J�G�P� 	����
� An algorithm for solving non�linear equations based on the secant
method� Comp� J� �� ����


Barnes� J�L� 	����
� Adaptive control as the basis of life and learning systems� Proceed�
ings of the IFAC Tokyo Symposium on Systems Engineering Control and Systems
Design� Tokyo� Japan� Aug� ����� pp� �������

Barr� D�R�� N�L� Slezak 	���

� A comparison of multivariate normal generators� CACM
��� ���������

Bass� R� 	���

� A rank two algorithm for unconstrained minimization� Math� Comp�
��� �
�����

Bauer� F�L� 	����
� Elimination with weighted row combinations for solving linear equa�
tions and least squares problems� Numer� Math� �� ������


Bauer� W�F� 	����
� The Monte Carlo method� SIAM J� �� �������

Beale� E�M�L� 	����
� On quadratic programming� Nav� Res� Log� Quart� �� 

��
��

Beale� E�M�L� 	����
� On an iterative method for �nding a local minimum of a function
of more than one variable� Princeton University� Statistical Techniques Research
Group� technical report 
�� Princeton NJ� Nov� ����

Beale� E�M�L� 	����
� Numerical methods� in� Abadie 	����
� pp� ����
��

Beale� E�M�L� 	����
� Computational methods for least squares� in� Abadie 	����
� pp�

���

�




�� References

Beale� E�M�L� 	���

� A derivation of conjugate gradients� in� Lootsma 	���
a
� pp�
�����

Beamer� J�H�� D�J� Wilde 	����
� An upper bound on the number of measurements
required by the contour tangent optimization technique� IEEE Trans� SSC
�� 
��
��

Beamer� J�H�� D�J� Wilde 	����
� Minimax optimization of unimodal functions by vari�
able block search� Mgmt� Sci� ��� �
�����

Beamer� J�H�� D�J� Wilde 	����
� A minimax search plan for constrained optimization
problems� JOTA ��� �������

Beckman� F�S� 	����
� Die L osung linearer Gleichungssysteme nach der Methode der
konjugierten Gradienten� in� Ralston and Wilf 	����
� pp� �����
�

Beckmann� M� 	Ed�
 	����
� Unternehmensforschung heute� Springer� Berlin

Beier� W�� K� Gla! 	����
� Bionik"eine Wissenschaft der Zukunft� Urania� Leipzig�
Germany

Bekey� G�A�� M�H� Gran� A�E� Sabro�� A� Wong 	����
� Parameter optimization by
random search using hybrid computer techniques� AFIPS Conf� Proc� ��� ����
��

Bekey� G�A�� W�J� Karplus 	����
� Hybrid�Systeme� Berliner Union und Kohlhammer�
Stuttgart

Bekey� G�A�� R�B� McGhee 	����
� Gradient methods for the optimization of dynamic
system parameters by hybrid computation� in� Balakrishnan and Neustadt 	����
�
pp� �����
�

Belew� R�K�� L�B� Booker 	Eds�
 	����
� Proceedings of the �th International Conference
on Genetic Algorithms� University of California� San Diego CA� July ������ �����
Morgan Kaufmann� San Mateo CA

Bell� D�E�� R�E� Keeney� H� Rai�a 	Eds�
 	����
� Con�icting objectives in decisions�
vol� � of Wiley IIASA International Series on Applied Systems Analysis� Wiley�
Chichester

Bell� M�� M�C� Pike 	����
� Remark on algorithm ��� 	E�
"direct search� CACM ��
�������

Bellman� R�E� 	����
� Dynamische Programmierung und selbstanpassende Regelprozesse�
Oldenbourg� Munich

Beltrami� E�J�� J�P� Indusi 	���

� An adaptive random search algorithm for constrained
minimization� IEEE Trans� C
��� ���������



References 
��

Bendin� F� 	���

� Ein Praktikum zu Verfahren zur L osung zentraler und dezentraler Op�
timierungsprobleme und Untersuchungen hierarchisch zerlegter Optimierungsauf�
gaben mit Hilfe von Parallelrechnern� Dr��Ing� Diss�� Technical University of Ilme�
nau� Germany� Faculty of Technical Sciences� Sept� ���


Berg� R�L�� N�W� Timofejew�Ressowski 	����
�  Uber Wege der Evolution des Genotyps�
in� Ljapunov� K ammerer� and Thiele 	����b
� pp� 
���

�

Bergmann� H�W� 	����
� Optimization"methods and applications� possibilities and lim�
itations� vol� �� of Lecture Notes in Engineering� Springer� Berlin

Berlin� V�G� 	����
� Acceleration of stochastic approximations by a mixed search method�
ARC 	�� �
���
�

Berlin� V�G� 	���

� Parallel randomized search strategies� ARC 		� �������

Berman� G� 	����
� Minimization by successive approximation� SIAM J� Numer� Anal�
	� �
�����

Berman� G� 	����
� Lattice approximations to the minima of functions of several vari�
ables� JACM ��� 
���
��

Bernard� J�W�� F�J� Sonderquist 	����
� Progress report on OPCON"Dow evaluates
optimizing control� Contr� Engng� �	��
� �
���
�

Bertram� J�E� 	����
� Control by stochastic adjustment� AIEE Trans� II Appl� Ind� ���
�������

Beveridge� G�S�G�� R�S� Schechter 	����
� Optimization"theory and practice� McGraw�
Hill� New York

Beyer� H��G� 	����
� Ein Evolutionsverfahren zur mathematischen Modellierung sta�
tion arer Zust ande in dynamischen Systemen� Dr� rer� nat� Diss�� University of
Architecture and Civil Engineering� Weimar� Germany� June ����

Beyer� H��G� 	����
� Simulation of steady states in dissipative systems by Darwin�s
paradigm of evolution� J� of Non�Equilibrium Thermodynamics ��� �����

Beyer� H��G� 	���

� Some aspects of the $evolution strategy� for solving TSP�like opti�
mization problems� in� M anner and Manderick 	���

� pp� �������

Beyer� H��G� 	����
� Toward a theory of evolution strategies"some asymptotical results
from the 	� �	 �
 � theory� Evolutionary Computation �� �������

Beyer� H��G� 	����a
� Towards a theory of $evolution strategies�"results for 	� �	 �
�
strategies on 	nearly
 arbitrary �tness functions� in� Davidor� Schwefel� and M anner
	����
� pp� �����




�� References

Beyer� H��G� 	����b
� Towards a theory of $evolution strategies�"results from the N �
dependent 	�	 �
 and the multi�recombinant 	���	 �
 theory� technical report SYS�
����� Systems Analysis Research Group� University of Dortmund� Department of
Computer Science� Oct� ����

Biggs� M�C� 	����
� Minimization algorithms making use of non�quadratic properties of
the objective function� JIMA �� �����
� 	errata in � 	���




Biggs� M�C� 	����
� A note on minimization algorithms which make use of non�quadratic
properties of the objective function� JIMA ��� �������

Birkho�� G�� S� MacLane 	����
� A survey of modern algebra� �rd ed�� Macmillan� New
York

Blakemore� J�W�� S�H� Davis� Jr� 	Eds�
 	����
� Optimization techniques� AIChE Chem�
ical Engineering Progress Symposium Series ��� no� ��

Bledsoe� W�W� 	����
� A basic limitation on the speed of digital computers� IRE Trans�
EC
��� ���

Blum� J�R� 	����a
� Approximation methods which converge with probability one� Ann�
Math� Stat� ��� ��
����

Blum� J�R� 	����b
� Multidimensional stochastic approximation methods� Ann� Math�
Stat� ��� �������

Boas� A�H� 	���

� What optimization is all about� Chem� Engng� ��	
�
� ������


Boas� A�H� 	����a
� How to use Lagrange multipliers� Chem� Engng� ��	�
� �����

Boas� A�H� 	����b
� How search methods locate optimum in univariable problems� Chem�
Engng� ��	�
� �������

Boas� A�H� 	����c
� Optimizing multivariable functions� Chem� Engng� ��	�
� ������

Boas� A�H� 	����d
� Optimization via linear and dynamic programming� Chem� Engng�
��	�
� �����

Bocharov� I�N�� A�A� Feldbaum 	���

� An automatic optimizer for the search for the
smallest of several minima"a global optimizer� ARC �	� 
���
��

B ohling� K�H�� P�P� Spies 	Eds�
 	����
� �th GI�Jahrestagung� Bonn� Oct� �����
Springer� Berlin

Boltjanski� W�G� 	���

� Mathematische Methoden der optimalen Steuerung� Hanser�
Munich

Booth� A�D� 	����
� An application of the method of steepest descents to the solution
of systems of non�linear simultaneous equations� Quart� J� Mech� Appl� Math� ��
�������



References 
��

Booth� A�D� 	����
� Numerical methods� Butterworths� London

Booth� R�S� 	����
� Location of zeros of derivatives� SIAM J� Appl� Math� ��� ���������

Boothroyd� J� 	����
� Certi�cation of algorithm 
"Fibonacci search� Comp� Bull� ��
���� ���

Born� J� 	����
� Evolutionsstrategien zur numerischen L osung von Adaptationsaufgaben�
Dr� rer� nat� Diss�� Humboldt University at Berlin

Box� G�E�P� 	����
� Evolutionary operation"a method for increasing industrial produc�
tivity� Appl� Stat� �� ������

Box� G�E�P�� D�W� Behnken 	����
� Simplex�sum designs"a class of second order rotat�
able designs derivable from those of �rst order� Ann� Math� Stat� 	�� �������

Box� G�E�P�� N�R� Draper 	����
� Evolutionary operation"a statistical method for pro�
cess improvement� Wiley� New York

Box� G�E�P�� N�R� Draper 	����
� Empirical model�building and response surfaces� Wiley�
New York

Box� G�E�P�� J�S� Hunter 	����
� Multi�factor experimental designs for exploring response
surfaces� Ann� Math� Stat� ��� ����
��

Box� G�E�P�� M�E� Muller 	����
� A note on the generation of random normal deviates�
Ann� Math� Stat� ��� �������

Box� G�E�P�� K�B� Wilson 	����
� On the experimental attainment of optimum condi�
tions� J� of the Royal Statistical Society B� Methodological �� ����

Box� M�J� 	����
� A new method of constrained optimization and a comparison with
other methods� Comp� J� �� �
��


Box� M�J� 	����
� A comparison of several current optimization methods and the use of
transformations in constrained problems� Comp� J� �� �����

Box� M�J�� D� Davies� W�H� Swann 	����
� Nonlinear optimization techniques� ICI Mono�
graph �� Oliver Boyd� Edinburgh

Bracken� J�� G�P� McCormick 	����
� Ausgew ahlte Anwendungen nicht�linearer Pro�
grammierung� Berliner Union und Kohlhammer� Stuttgart

Brajnes� S�N�� V�B� Sve%cinskij 	����
� Probleme der Neurokybernetik und Neurobionik�

nd ed�� G� Fischer� Stuttgart

Brandl� V� 	����
� Ein wirksames Monte�Carlo�Sch atzverfahren zur simultanen Behand�
lung hinreichend eng verwandter Probleme angewandt auf Fragen der Neutronen�
physik� Tagungsbericht der Reaktortagung des Deutschen Atomforums� Frankfort�
Main� April ����� Sektion �� pp� ���




�� References

Branin� F�H�� Jr�� S�K� Hoo 	���

� A method for �nding multiple extrema of a function
of n variables� in� Lootsma 	���
a
� pp� 
���
��

Brazdil� P�B� 	Ed�
 	����
� Machine learning"ECML ���� vol� ��� of Lecture Notes in
Arti�cial Intelligence� Springer� Berlin

Brebbia� C�A�� S� Hernandez 	Eds�
 	����
� Computer aided optimum design of struc�
tures"applications� Proceedings of the �st International Conference� Southampton
UK� June ����� Springer� Berlin

Bremermann� H�J� 	���

� Optimization through evolution and recombination� in� Yovits�
Jacobi� and Goldstein 	���

� pp� ������

Bremermann� H�J� 	����
� Limits of genetic control� IEEE Trans� MIL
�� 
���
��

Bremermann� H�J� 	����
� Quantitative aspects of goal�seeking self�organizing systems�
in� Snell 	����
� pp� �����

Bremermann� H�J� 	����a
� Numerical optimization procedures derived from biological
evolution processes� in� Oestreicher and Moore 	����
� pp� �������

Bremermann� H�J� 	����b
� Principles of natural and arti�cial intelligence� AGARD
report AD�������
� Sept� ����� pp� �c���c


Bremermann� H�J� 	����c
� Pattern recognition� functionals� and entropy� IEEE Trans�
BME
��� 
���
��

Bremermann� H�J� 	����
� A method of unconstrained global optimization� Math� Biosci�
�� ����

Bremermann� H�J� 	����
� What mathematics can and cannot do for pattern recognition�
in� Gr usser and Klinke 	����
� pp� �����

Bremermann� H�J� 	����a
� On the dynamics and trajectories of evolution processes� in�
Locker 	����
� pp� 
����

Bremermann� H�J� 	����b
� Algorithms and complexity of evolution and self�organization�
Kybernetik�Kongre! der Deutschen Gesellschaft f ur Kybernetik und der Nachrich�
tentechnischen Gesellschaft im VDE� Nuremberg� Germany� March ����

Bremermann� H�J�� L�S��B� Lam 	����
� Analysis of spectra with non�linear superposi�
tion� Math� Biosci� �� �������

Bremermann� H�J�� M� Rogson� S� Sala� 	����
� Search by evolution� in� Max�eld�
Callahan� and Fogel 	����
� pp� �������

Bremermann� H�J�� M� Rogson� S� Sala� 	����
� Global properties of evolution processes�
in� Pattee et al� 	����
� pp� ����



References 
��

Brent� R�P� 	����
� An algorithm with guaranteed convergence for �nding a zero of a
function� Comp� J� ��� �

��
�

Brent� R�P� 	����
� Algorithms for minimization without derivatives� Prentice�Hall� En�
glewood Cli�s NJ

Bromberg� N�S� 	���

� Maximization and minimization of complicated multivariable
functions� AIEE Trans� I Comm� Electron� ��� �
�����

Brooks� S�H� 	����
� A discussion of random methods for seeking maxima� Oper� Res�
�� 
���
��

Brooks� S�H� 	����
� A comparison of maximum�seeking methods� Oper� Res� �� �������

Brooks� S�H�� M�R� Mickey 	����
� Optimum estimation of gradient direction in steepest
ascent experiments� Biometrics ��� �����

Brown� K�M� 	����
� A quadratically convergent Newton�like method based upon Gaus�
sian elimination� SIAM J� Numer� Anal� �� �������

Brown� K�M�� J�E� Dennis� Jr� 	����
� On Newton�like iteration functions"general
convergence theorems and a speci�c algorithm� Numer� Math� ��� �������

Brown� K�M�� J�E� Dennis� Jr� 	���

� Derivative free analogues of the Levenberg�
Marquardt and Gauss algorithms for non�linear least squares approximation�
Numer� Math� ��� 
���
��

Brown� R�R� 	����
� A generalized computer procedure for the design of optimum sys�
tems� AIEE Trans� I Comm� Electron� ��� 
���
��

Broyden� C�G� 	����
� A class of methods for solving nonlinear simultaneous equations�
Math� Comp� ��� �������

Broyden� C�G� 	����
� Quasi�Newton methods and their application to function minimi�
sation� Math� Comp� ��� �������

Broyden� C�G� 	����
� A new method of solving nonlinear simultaneous equations� Comp�
J� ��� �����

Broyden� C�G� 	����a
� The convergence of single�rank quasi�Newton methods� Math�
Comp� ��� ������


Broyden� C�G� 	����b
� The convergence of a class of double�rank minimization algo�
rithms� part �"general considerations� JIMA �� �����

Broyden� C�G� 	����c
� The convergence of a class of double�rank minimization algo�
rithms� part 
"the new algorithm� JIMA �� 


�
��

Broyden� C�G� 	����
� The convergence of an algorithm for solving sparse non�linear
systems� Math� Comp� ��� 
���
��




�� References

Broyden� C�G� 	���

� Quasi�Newton methods� in� Murray 	���
a
� pp� ������

Broyden� C�G� 	����
� Some condition�number bounds for the Gaussian elimination pro�
cess� JIMA ��� 
���
��

Broyden� C�G�� J�E� Dennis� Jr�� J�J� Mor�e 	����
� On the local and superlinear conver�
gence of quasi�Newton methods� JIMA ��� 

��
��

Broyden� C�G�� M�P� Johnson 	���

� A class of rank�l optimization algorithms� in�
Lootsma 	���
a
� pp� �����

Brudermann� U� 	����
� Entwicklung und Anpassung eines vollst andigen Ansteuersys�
tems f ur fremdenergetisch angetriebene Ganzarmprothesen� Fortschrittberichte der
VDI�Zeitschriften� vol� �� 	Biotechnik
� no� �� Dec� ����

Bryson� A�E�� Jr�� Y�C� Ho 	����
� Applied optimal control� Blaisdell� Waltham MA

Budne� T�A� 	����
� The application of random balance designs� Technometrics �� ����
���

Buehler� R�J�� B�V� Shah� O� Kempthorne 	����
� Some properties of steepest ascent and
related procedures for �nding optimum conditions� Iowa State University� Statistical
Laboratory� technical report �� Ames IA� April ����

Buehler� R�J�� B�V� Shah� O� Kempthorne 	����
� Methods of parallel tangents� in�
Blakemore and Davis 	����
� pp� ���

Burkard� R�E� 	���

� Methoden der Ganzzahligen Optimierung� Springer� Vienna

Campbell� D�T� 	����
� Blind variation and selective survival as a general strategy in
knowledge�processes� in� Yovits and Cameron 	����
� pp� 
���
��

Campos Pinto� I� 	����
� Wissensbasierte Unterst utzung bei der L osung von Opti�
mierungsaufgaben� Dr� rer� nat� Diss�� University of Dortmund� Department of
Computer Science� June ����

Campos� I�� E� Peters� H��P� Schwefel 	����
� Zwei Beitr age zum wissensbasierten Ein�
satz von Optimumsuchverfahren� technical report ��� 	green series
� University of
Dortmund� Department of Computer Science

Campos� I�� H��P� Schwefel 	����
� KBOPT"a knowledge based optimisation system�
in� Brebbia and Hernandez 	����
� pp� 
���

�

Canon� M�D�� C�D� Cullum� Jr�� E� Polak 	����
� Theory of optimal control and mathe�
matical programming� McGraw�Hill� New York

Cantrell� J�W� 	����
� Relation between the memory gradient method and the Fletcher�
Reeves method� JOTA �� �����



References 
��

Carroll� C�W� 	����
� The created response surface technique for optimizing nonlinear�
restrained systems� Oper� Res� �� �������

Casey� J�K�� R�C� Rustay 	����
� AID"a general purpose computer program for opti�
mization� in� Lavi and Vogl 	����
� pp� ������

Casti� J�� M� Richardson� R� Larson 	����
� Dynamic programming and parallel com�
puters� JOTA ��� �
�����

Cauchy� A� 	����
� M�ethode g�en�erale pour la r�esolution des syst&emes d��equations simul�
tan�ees� Compt� Rend� Acad� Sci� URSS 	USSR
� New Ser� ��� �������

C�ea� J� 	����
� Optimisation"th�eorie et algorithmes� Dunod� Paris

%Cerny� V� 	����
� Thermodynamical approach to the traveling salesman problem"an
e�cient simulation algorithm� JOTA ��� �����

Cembrowicz� R�G�� G�E� Krauter 	����
� Optimization of urban and regional water sup�
ply systems� Proceedings of the Conference on Systems Approach for Development�
Cairo� Egypt� Nov� ����

Chang� S�S�L� 	����
� Synthesis of optimum control systems� McGraw�Hill� New York

Chang� S�S�L� 	����
� Stochastic peak tracking and the Kalman �lter� IEEE Trans� AC

�	� ���

Chatterji� B�N�� B� Chatterjee 	����
� Performance optimization of a self�organizing
feedback control system in presence of inherent coupling signals� Automatica ��
�������

Chazan� D�� W�L� Miranker 	����
� A nongradient and parallel algorithm for uncon�
strained minimization� SIAM J� Contr� �� 
���
��

Checkland� P�� I� Kiss 	Eds�
 	����
� Problems of constancy and change"the comple�
mentarity of systems approaches to complexity� papers presented at the ��st Annual
Meeting of the International Society for General System Research� Budapest� Hun�
gary� June ���� International Society for General System Research

Cheng� W��M� 	Ed�
 	����
� Proceedings of the International Conference on Systems
Science and Engineering 	ICSSE ���
� Beijing� July 
��
�� ����� International Aca�
demic Publishers�Pergamon Press� Oxford UK

Chichinadze� V�K� 	����
� Logical design problems of self�optimizing and learning�op�
timizing control systems based on random searching� Proceedings of the �st IFAC
Congress� Moscow� June�July ����� vol� 
� pp� �������

Chichinadze� V�K� 	����
� Random search to determine the extremum of the functions
of several variables� Engng� Cybern� �	�
� �����
�




�
 References

Chichinadze� V�K� 	����
� The Psi�transform for solving linear and non�linear program�
ming problems� Automatica �� �������

%C�i%zek� F�� D� Hod�a%nov�a 	����
� Evolution als Selbstregulation� G� Fischer� Jena� Ger�
many

Clayton� D�G� 	����
� Algorithm AS���"Gram�Schmidt orthogonalization� Appl� Stat�
��� �������

Clegg� J�C� 	����
� Variationsrechnung� Teubner� Stuttgart

Cochran� W�G�� G�M� Cox 	����
� Experimental designs� Wiley� New York

Cockrell� L�D� 	����
� A comparison of several random search techniques for multimodal
surfaces� Proceedings of the National Electronics Conference� Chicago IL� Dec� �����
pp� ���
�

Cockrell� L�D� 	����
� On search techniques in adaptive systems� Ph�D� thesis� Purdue
University� Lafayette IN� June ����

Cohen� A�I� 	���

� Rate of convergence of several conjugate gradient algorithms� SIAM
J� Numer� Anal� �� 
���
��

Cohn� D�L� 	����
� Optimal systems I"the vascular system� Bull� Math� Biophys� ���
�����

Collatz� L�� W� Wetterling 	����
� Optimierungsaufgaben� 
nd ed�� Springer� Berlin

Colville� A�R� 	����
� A comparative study on nonlinear programming codes� IBM New
York Science Center� report �
��
���� June ����

Colville� A�R� 	����
� A comparative study of nonlinear programming codes� in� Kuhn
	����
� pp� �������

Conrad� M� 	����
� Prolegomena to evolutionary programming� in� Kochen and Hastings
	����
� pp� �������

Converse� A�O� 	����
� Optimization� Holt� Rinehart� Winston� New York

Cooper� L� 	Ed�
 	���

� Applied mathematics in chemical engineering� AIChE Engi�
neering Progress Symposium Series ��� no� ��

Cooper� L�� D� Steinberg 	����
� Introduction to methods of optimization� W�B� Saun�
ders� Philadelphia

Cornick� D�E�� A�N� Michel 	���

� Numerical optimization of distributed parameter
systems by the conjugate gradient method� IEEE Trans� AC
��� ������


Courant� R� 	����
� Variational methods for the solution of problems of equilibrium and
vibrations� Bull� Amer� Math� Soc� ��� ��
�



References 
��

Courant� R�� D� Hilbert 	����a
� Methoden der mathematischen Physik� �rd ed�� vol� ��
Springer� Berlin

Courant� R�� D� Hilbert 	����b
� Methoden der mathematischen Physik� 
nd ed�� vol� 
�
Springer� Berlin

Cowdrey� D�R�� C�M� Reeves 	����
� An application of the Monte Carlo method to the
evaluation of some molecular integrals� Comp� J� �� 
���
��

Cox� D�R� 	����
� Planning of experiments� Wiley� New York

Cragg� E�E�� A�V� Levy 	����
� Study on a supermemory gradient method for the mini�
mization of functions� JOTA �� ����
��

Crippen� G�M�� H�A� Scheraga 	����
� Minimization of polypeptide energy� X"a global
search algorithm� Arch� Biochem� Biophys� ���� �������

Crockett� J�B�� H� Cherno� 	����
� Gradient methods of maximization� Pacif� J� Math�
�� �����

Crowder� H�� P� Wolfe 	���

� Linear convergence to the conjugate gradient method�
IBM T�J� Watson Research Center� report RC������ Yorktown Heights NY� May
���


Cryer� C�W� 	����
� The solution of a quadratic programming problem using systematic
overrelaxation� SIAM J� Contr� �� ������


Cullum� J� 	���

� An algorithm for minimizing a di�erentiable function that uses only
function values� in� Balakrishnan 	���

� pp� �����
�

Curry� H�B� 	����
� The method of steepest descent for non�linear minimization prob�
lems� Quart� Appl� Math� �� 
���
��

Curtis� A�R�� J�K� Reid 	����
� The choice of step lengths when using di�erences to
approximate Jacobian matrices� JIMA �	� �
���
�

Curtiss� J�H� 	����
� A theoretical comparison of the e�ciencies of two classical methods
and a Monte Carlo method for computing one component of the solution of a set of
linear algebraic equations� in� Meyer 	����
� pp� ����
��

Dambrauskas� A�P� 	����
� The simplex optimization method with variable step� Engng�
Cybern� �� 
����

Dambrauskas� A�P� 	���

� Investigation of the e�ciency of the simplex method of opti�
mization with variable step in a noise situation� Engng� Cybern� ��� �������

Daniel� J�W� 	����a
� The conjugate gradient method for linear and nonlinear operator
equations� SIAM J� Numer� Anal� �� ���
�




�� References

Daniel� J�W� 	����b
� Convergence of the conjugate gradient method with computation�
ally convenient modi�cations� Numer� Math� ��� �
�����

Daniel� J�W� 	����
� On the approximate minimization of functionals� Math� Comp� �	�
�������

Daniel� J�W� 	����
� A correction concerning the convergence rate for the conjugate
gradient method� SIAM J� Numer� Anal� �� 
���
��

Daniel� J�W� 	����
� The approximate minimization of functionals� Prentice�Hall� En�
glewood Cli�s NJ

Daniel� J�W� 	����
� Global convergence for Newton methods in mathematical program�
ming� JOTA ��� 
���
��

Dantzig� G�B� 	����
� Lineare Programmierung und Erweiterungen� Springer� Berlin

Darwin� C� 	����
� Die Entstehung der Arten durch nat urliche Zuchtwahl� translation
from �The origin of species by means of natural selection�� Reclam� Stuttgart� ����

Darwin� C� 	����
� Die Abstammung des Menschen� translation of the 
nd rev� ed� of
�The descent of man�� Kr oner� Stuttgart� ����

Davidon� W�C� 	����
� Variable metric method for minimization� Argonne National
Laboratory� report ANL����� rev�� Lemont IL� Nov� ����

Davidon� W�C� 	����
� Variance algorithm for minimization� Comp� J� ��� �������

Davidon� W�C� 	����
� Variance algorithm for minimization� in� Fletcher 	����a
� pp�
���
�

Davidor� Y� 	����
� Genetic algorithms and robotics� a heuristic strategy for optimiza�
tion� World Scienti�c� Singapore

Davidor� Y�� H��P� Schwefel 	���

� An introduction to adaptive optimization algorithms
based on principles of natural evolution� in� Sou%cek 	���

� pp� ����
�


Davidor� Y�� H��P� Schwefel� R� M anner 	Eds�
 	����
� Parallel problem solving from
nature �� Proceedings of the �rd PPSN Conference� Jerusalem� Oct� ����� ����� vol�
��� of Lecture Notes in Computer Science� Springer� Berlin

Davies� D� 	����
� The use of Davidon�s method in nonlinear programming� ICI Man�
agement Service report MSDH�������� Middlesborough� Yorks� Aug� ����

Davies� D� 	����
� Some practical methods of optimization� in� Abadie 	����
� pp� ���
���

Davies� D�� W�H� Swann 	����
� Review of constrained optimization� in� Fletcher 	����a
�
pp� ����
�




References 
��

Davies� M�� I�J� Whitting 	���

� A modi�ed form of Levenberg�s correction� in� Lootsma
	���
a
� pp� ����
��

Davies� O�L� 	Ed�
 	����
� The design and analysis of industrial experiments� Oliver
Boyd� London

Davis� L� 	Ed�
 	����
� Genetic algorithms and simulated annealing� Pitman� London�
����

Davis� L� 	Ed�
 	����
� Handbook of genetic algorithms� Van Nostrand Reinhold� New
York

Davis� R�H�� P�D� Roberts 	����
� Method of conjugate gradients applied to self�adaptive
digital control systems� IEE Proceedings ���� ��
����

DeGraag� D�P� 	����
� Parameter optimization techniques for hybrid computers� Pro�
ceedings of the VIth International Analogue Computation Meeting� Munich� Aug��
Sept� ����� pp� �������

Dejon� B�� P� Henrici 	Eds�
 	����
� Constructive aspects of the fundamental theorem
of algebra� Wiley�Interscience� London

De Jong� K� 	����
� An analysis of the behavior of a class of genetic adaptive systems�
Ph�D� thesis� University of Michigan� Ann Arbor MI

De Jong� K� 	Ed�
 	����
� Evolutionary computation 	journal
� MIT Press� Cambridge
MA

De Jong� K�� W� Spears 	����
� On the state of evolutionary computation� in� Forrest
	����
� pp� �����
�

Dekker� L�� G� Savastano� G�C� Vansteenkiste 	Eds�
 	����
� Simulation of systems ����
Proceedings of the �th IMACS Congress� Sorento� Italy� North�Holland� Amsterdam

Dekker� T�J� 	����
� Finding a zero by means of successive linear interpolation� in� Dejon
and Henrici 	����
� pp� �����

Demyanov� V�F�� A�M� Rubinov 	����
� Approximate methods in optimization problems�
Elsevier� New York

Denn� M�M� 	����
� Optimization by variational methods� McGraw�Hill� New York

Dennis� J�E�� Jr� 	����
� On the convergence of Newton�like methods� in� Rabinowitz
	����
� pp� �������

Dennis� J�E�� Jr� 	����
� On the convergence of Broyden�s method for nonlinear systems
of equations� Math� Comp� ��� �������

Dennis� J�E�� Jr� 	���

� On some methods based on Broyden�s secant approximation to
the Hessian� in� Lootsma 	���
a
� pp� �����




�� References

D�Esopo� D�A� 	����
� A convex programming procedure� Nav� Res� Log� Quart� ��
����


DeVogelaere� R� 	����
� Remark on algorithm ��� 	E�
"direct search� CACM ��� ���

Dickinson� A�W� 	����
� Nonlinear optimization"some procedures and examples� Pro�
ceedings of the XIXth ACM National Conference� Philadelphia� Aug� ����� paper
E��


Dijkhuis� B� 	����
� An adaptive algorithm for minimizing a unimodal function of one
variable� ZAMM ��	Sonderheft
� T���T��

Dinkelbach�W� 	����
� Sensitivit atsanalysen und parametrische Programmierung� Sprin�
ger� Berlin

Dixon� L�C�W� 	���
a
� Nonlinear optimization� English University Press� London

Dixon� L�C�W� 	���
b
� The choice of step length� a crucial factor in the performance of
variable metric algorithms� in� Lootsma 	���
a
� pp� �������

Dixon� L�C�W� 	���
c
� Variable metric algorithms"necessary and su�cient conditions
for identical behavior of nonquadratic functions� JOTA ��� �����

Dixon� L�C�W� 	����
� Conjugate directions without linear searches� JOTA ��� �����
�

Dixon� L�C�W�� M�C� Biggs 	���

� The advantages of adjoint�control transformations
when determining optimal trajectories by Pontryagin�s Maximum Principle� Aero�
nautical J� ��� �������

Dobzhansky� T� 	����
� Dynamik der menschlichen Evolution"Gene und Umwelt� S�
Fischer� Frankfort�Main

Dowell� M�� P� Jarratt 	���

� The Pegasus method for computing the root of an equation�
BIT ��� �������

Drenick� R�F� 	����
� Die Optimierung linearer Regelsysteme� Oldenbourg� Munich

Drepper� F�R�� R� Heckler� H��P� Schwefel 	����
� Ein integriertes System von Sch atz�
verfahren� Simulations� und Optimierungstechnik zur rechnergest utzten Langfrist�
planung� in� B ohling and Spies 	����
� pp� �����
�

Dueck� G� 	����
� New optimization heuristics� the great deluge algorithm and the
record�to�record�travel� J� Computational Physics ���� ����


Dueck� G�� T� Scheuer 	����
� Threshold accepting"a general purpose optimization
algorithm appearing superior to simulated annealing� J� Computational Physics ���
�������

Du�n� R�J�� E�L� Peterson� C� Zener 	����
� Geometric programming"theory and ap�
plication� Wiley� New York



References 
��

Dvoretzky� A� 	����
� On stochastic approximation� in� Neyman 	����
� pp� �����

Ebeling� W� 	���

� The optimization of a class of functionals based on developmental
strategies� in� M anner and Manderick 	���

� pp� �������

Edelbaum� T�N� 	���

� Theory of maxima and minima� in� Leitmann 	���

� pp� ���


Edelman� G�B� 	����
� Neural Darwinism"the theory of group selection� Basic Books�
New York

Eigen� M� 	����
� Self�organization of matter and the evolution of biological macro�
molecules� Naturwissenschaften ��� �����
�

Eisenberg� M�A�� M�R� McGuire 	���

� Further comments on Dijkstra�s concurrent
programming control problem� CACM ��� ���

Eisenhart� C�� M�W� Hastay� W�A� Wallis 	Eds�
 	����
� Selected techniques of statis�
tical analysis for scienti�c and industrial research and production and management
engineering� McGraw�Hill� New York

Elkin� R�M� 	����
� Convergence theorems for Gauss�Seidel and other minimization al�
gorithms� University of Maryland� Computer Science Center� technical report ������
College Park MD� Jan� ����

Elliott� D�F�� D�D� Sworder 	����a
� A variable metric technique for parameter opti�
mization� Automatica �� �������

Elliott� D�F�� D�D� Sworder 	����b
� Design of suboptimal adaptive regulator systems
via stochastic approximation� Proceedings of the National Electronics Conference�
Chicago IL� Dec� ����� pp� 
����

Elliott� D�F�� D�D� Sworder 	����
� Applications of a simpli�edmultidimensional stochas�
tic approximation algorithm� IEEE Trans� AC
��� �������

Elliott� D�G� 	Ed�
 	����
� Proceedings of the ��th Symposium on Engineering As�
pects of Magnetohydrodynamics� Caltech� March 
��
�� ����� California Institute
of Technology� Pasadena CA

Emery� F�E�� M� O�Hagan 	����
� Optimal design of matching networks for microwave
transistor ampli�ers� IEEE Trans� MTT
��� �������

Engelhardt� M� 	����
� On upper bounds for variances in stochastic approximation�
SIAM J� Appl� Math� ��� �������

Engeli� M�� T� Ginsburg� H� Rutishauser� E� Stiefel 	����
� Re�ned iterative methods
for computation of the solution and the eigen�values of self�adjoint boundary value
problems� Mitteilungen des Instituts f ur Angewandte Mathematik� Technical Uni�
versity 	ETH
 of Zurich� Switzerland� Birkh auser� Basle� Switzerland




�� References

Erlicki� M�S�� J� Appelbaum 	����
� Solution of practical optimization problems� IEEE
Trans� SSC
�� ����


Ermakov� S� 	Ed�
 	���

� Int�l J� on Stochastic Optimization and Design� Nova Science�
New York

Ermoliev� Yu� 	����
� Random optimization and stochastic programming� in� Moiseev
	����
� pp� �������

Ermoliev� Yu�� R�J��B� Wets 	����
� Numerical techniques for stochastic optimization�
Springer� Berlin

Faber� M�M� 	����
� Stochastisches Programmieren� Physica�Verlag� W urzburg� Ger�
many

Fabian� V� 	����
� Stochastic approximation of minima with improved asymptotic speed�
Ann� Math� Stat� 	�� ����
��

Fabian� V� 	����
� On the choice of design in stochastic approximation methods� Ann�
Math� Stat� 	�� �������

Faddejew� D�K�� W�N� Faddejewa 	����
� Numerische Methoden der linearen Algebra�
�rd ed�� Oldenbourg� Munich

Falkenhausen� K� von 	����
� Optimierung regionaler Entsorgungssysteme mit der Evo�
lutionsstrategie� Proceedings in Operations Research �� Physica�Verlag� W urzburg�
Germany� pp� �����

Favreau� R�F�� R� Franks 	����
� Random optimization by analogue techniques� Pro�
ceedings of the IInd Analogue Computation Meeting� Strasbourg� Sept� ����� pp�
�������

Feigenbaum� E�A�� J� Feldman 	Eds�
 	����
� Computers and thought� McGraw�Hill�
New York

Feistel� R�� W� Ebeling 	����
� Evolution of complex systems� Kluwer� Dordrecht� The
Netherlands

Feldbaum� A�A� 	����
� Automatic optimalizer� ARC ��� �����
�

Feldbaum� A�A� 	����
� Statistical theory of gradient systems of automatic optimization
for objects with quadratic characteristics� ARC ��� �������

Feldbaum� A�A� 	���

� Rechenger ate in automatischen Systemen� Oldenbourg� Munich

Fend� F�A�� C�B� Chandler 	����
� Numerical optimization for multi�dimensional prob�
lems� General Electric� General Engineering Laboratory� report ���GL���� March
����



References 
��

Fiacco� A�V� 	����
� Convergence properties of local solutions of sequences of mathe�
matical programming problems in general spaces� JOTA �	� ���


Fiacco� A�V�� G�P� McCormick 	����
� The sequential unconstrained minimization tech�
nique for nonlinear programming"a primal�dual method� Mgmt� Sci� ��� �������

Fiacco� A�V�� G�P� McCormick 	����
� Nonlinear programming"sequential unconstrain�
ed minimization techniques� Wiley� New York

Fiacco� A�V�� G�P� McCormick 	����
� Nonlinear programming"sequential unconstrain�
ed minimization techniques� vol� �� of CBMS�NSF Regional Conference Series
on Applied Mathematics and vol� � of Classics in Applied Mathematics� SIAM�
Philadelphia

Fielding� K� 	����
� Algorithm ��� 	E�
"function minimization and linear search�
CACM �	� �������

Fisher� R�A� 	����
� The design of experiments� �th ed�� Oliver Boyd� Edinburgh

Fletcher� R� 	����
� Function minimization without evaluating derivatives"a review�
Comp� J� �� �����

Fletcher� R� 	����
� Certi�cation of algorithm 
�� 	E�
"function minimization� CACM
�� �������

Fletcher� R� 	����
� Generalized inverse methods for the best least squares solution of
systems of non�linear equations� Comp� J� ��� ��
����

Fletcher� R� 	Ed�
 	����a
� Optimization� Academic Press� London

Fletcher� R� 	����b
� A review of methods for unconstrained optimization� in� Fletcher
	����a
� pp� ���


Fletcher� R� 	����a
� A class of methods for nonlinear programming with termination
and convergence properties� in� Abadie 	����
� pp� �������

Fletcher� R� 	����b
� A new approach to variable metric algorithms� Comp� J� �	�
�����



Fletcher� R� 	����
� A modi�ed Marquardt subroutine for non�linear least squares�
UKAEA Research Group� report AERE�R������ Harwell� Oxon

Fletcher� R� 	���
a
� Conjugate direction methods� in� Murray 	���
a
� pp� �����

Fletcher� R� 	���
b
� A survey of algorithms for unconstrained optimization� in� Murray
	���
a
� pp� �
���
�

Fletcher� R� 	���
c
� A Fortran subroutine for minimization by the method of conjugate
gradients� UKAEA Research Group� report AERE�R������ Harwell� Oxon




�� References

Fletcher� R� 	���
d
� Fortran subroutines for minimization by quasi�Newton methods�
UKAEA Research Group� report AERE�R���
�� Harwell� Oxon

Fletcher� R�� M�J�D� Powell 	����
� A rapidly convergent descent method for minimiza�
tion� Comp� J� �� �������

Fletcher� R�� C�M� Reeves 	����
� Function minimization by conjugate gradients� Comp�
J� �� �������

Flood� M�M�� A� Leon 	����
� A generalized direct search code for optimization� Univer�
sity of Michigan� Mental Health Research Institute� preprint �
�� Ann Arbor MI�
June ����

Flood� M�M�� A� Leon 	����
� A universal adaptive code for optimization"GROPE� in�
Lavi and Vogl 	����
� pp� �������

Floudas� C�A�� P�M� Pardalos 	����
� A collection of test problems for constrained global
optimization algorithms� vol� ��� of Lecture Notes in Computer Science� Springer�
Berlin

Fogarty� L�E�� R�M� Howe 	����
� Trajectory optimization by a direct descent process�
Simulation ��� �
�����

Fogarty� L�E�� R�M� Howe 	����
� Hybrid computer solution of some optimization prob�
lems� Proceedings of the VIth International Analogue Computation Meeting� Mu�
nich� Aug��Sept� ����� pp� �
�����

Fogel� D�B� 	����
� System identi�cation through simulated evolution� Ginn Press� Need�
ham Heights MA

Fogel� D�B� 	���

� Evolving arti�cial intelligence� Ph�D� thesis� University of California
at San Diego

Fogel� D�B�� J�W� Atmar 	Eds�
 	���

� Proceedings of the �st Annual Conference on
Evolutionary Programming� San Diego� Feb� 
��

� ���
� Evolutionary Program�
ming Society� La Jolla CA

Fogel� D�B�� J�W� Atmar 	Eds�
 	����
� Proceedings of the 
nd Annual Conference on
Evolutionary Programming� San Diego� Feb� 
��
�� ����� Evolutionary Program�
ming Society� La Jolla CA

Fogel� L�J� 	���

� Autonomous automata� Ind� Research �� �����

Fogel� L�J�� A�J� Owens� M�J� Walsh 	����
� Arti�cial intelligence through a simulation
of evolution� in� Max�eld� Callahan� and Fogel 	����
� pp� �������

Fogel� L�J�� A�J� Owens� M�J� Walsh 	����a
� Adaption of evolutionary programming
to the prediction of solar �ares� General Dynamics�Convair� report NASA�CR�����
San Diego CA



References 
��

Fogel� L�J�� A�J� Owens� M�J� Walsh 	����b
� Arti�cial intelligence through simulated
evolution� Wiley� New York

Forrest� S� 	Ed�
 	����
� Proceedings of the �th International Conference on Genetic
Algorithms� University of Illinois� Urbana�Champaign IL� July ���
�� ����� Morgan
Kaufmann� San Mateo CA

Forsythe� G�E� 	����
� On the asymptotic directions of the s�dimensional optimum gra�
dient method� Numer� Math� ��� �����

Forsythe� G�E� 	����
� Remarks on the paper by Dekker� in� Dejon and Henrici 	����
�
pp� �����

Forsythe� G�E�� T�S� Motzkin 	����
� Acceleration of the optimum gradient method�
Bull� Amer� Math� Soc� ��� �������

Fox� R�L� 	����
� Optimization methods for engineering design� Addison�Wesley� Read�
ing MA

Frankhauser� P�� H��P� Schwefel 	���

� Making use of the Weidlich�Haag model in the
case of reduced data sets� in� Gritzmann et al� 	���

� pp� �
���
�

Frankovi%c� B�� %S� Petr�a%s� J� Sk�akala� B� Vykouk 	����
� Automatisierung und selbstt atige
Steuerung� Verlag Technik� Berlin

Fraser� A�S� 	����
� Simulation of genetic systems by automatic digital computers� Aus�
tralian J� Biol� Sci� ��� �������

Friedberg� R�M� 	����
� A learning machine I� IBM J� Res� Dev� �� 
���

Friedberg� R�M�� B� Dunham� J�H� North 	����
� A learning machine II� IBM J� Res�
Dev� 	� 
�
�
��

Friedmann� M�� L�J� Savage 	����
� Planning experiments seeking maxima� in� Eisenhart�
Hastay� and Wallis 	����
� pp� ������


Friedrichs� K�O�� O�E� Neugebauer� J�J� Stoker 	Eds�
 	����
� Studies and essays�
Courant anniversary volume� Interscience� New York

Fu� K�S�� L�D� Cockrell 	����
� On search techniques for multimodal surfaces� IFAC
Kyoto Symposium on Systems Engineering Approach to Computer Control� Kyoto�
Japan� Aug� ����� paper ����

Fu� K�S�� %Z�J� Nikoli�c 	����
� On some reinforcement techniques and their relation to
the stochastic approximation� IEEE Trans� AC
��� �������

F urst� H�� P�H� M uller� V� Nollau 	����
� Eine stochastische Methode zur Ermittlung der
Maximalstelle einer Funktion von mehreren Ver anderlichenmit experimentell ermit�
telbaren Funktionswerten und ihre Anwendung bei chemischen Prozessen� Chemie�
Technik ��� �������




�
 References

Gaidukov� A�I� 	����
� Primeneniye sluchainovo poiska pri optimalnom projektirovanii�
Prikladnye zadichi tekhnicheskoi kibernetiki 	����
� �
�����

Gal� S� 	����
� Sequential minimax search for a maximum when prior information is
available� SIAM J� Appl� Math� ��� �������

Gal� S� 	���

� Multidimensional minimax search for a maximum� SIAM J� Appl� Math�
�	� �����
�

Galar� R� 	����
� Evolutionary simulations and insights into progress� in� Sebald and
Fogel 	����
� pp� ������


Galar� H�� H� Kwasnicka� W� Kwasnicki 	����
� Simulation of some processes of devel�
opment� in� Dekker� Savastano� and Vansteenkiste 	����
� pp� ������


Gar�nkel� R�S�� G�L� Nemhauser 	���

� Integer programming� Wiley� New York

Gar�nkel� R�S�� G�L� Nemhauser 	����
� A survey of integer programming emphasizing
computation and relations among models� in� Hu and Robinson 	����
� pp� ������

Gauss� C�F� 	����
� Determinatio orbitae observationibus quotcumque quam proxime
satisfacientis� Werke� Band � 	Theoria motus corporum coelestium in sectionibus
conicis solem ambientium
� Liber secundus� Sectio III� pp� 
���
��� Hamburgi sum�
tibus Frid� Perthes et I�H� Besser� ����� reprint� Teubner� Leipzig� Germany� ����

Gaviano� M�� E� Fagiuoli 	���

� Remarks on the comparison between random search
methods and the gradient method� in� Szeg o 	���

� pp� �������

Gelfand� I�M� M�L� Tsetlin 	����
� The principle of nonlocal search in automatic opti�
mization systems� Soviet Physics Doklady �	�
� ��
����

Geo�rion� A�M� 	Ed�
 	���

� Perspectives on optimization� Addison�Wesley� Reading
MA

G�erardin� L� 	����
� Natur als Vorbild"die Entdeckung der Bionik� Kindler� Munich

Gersht� A�M�� A�I� Kaplinskii 	����
� Convergence of the continuous variant of the
Robbins�Monro procedure� ARC 	�� �����

Gessner� P�� K� Spremann 	���

� Optimierung in Funktionenr aumen� Springer� Berlin

Gessner� P�� H�Wacker 	���

� DynamischeOptimierung"Einf uhrung� Modelle� Compu�
terprogramme� Hanser� Munich

Gilbert� E�G� 	����
� A selected bibliography on parameter optimization methods suit�
able for hybrid computation� Simulation �� ������


Gilbert� P�� W�J� Chandler 	���

� Interference between communicating parallel pro�
cesses� CACM ��� �
�����



References 
��

Gill� P�E�� W� Murray 	���

� Quasi�Newton methods for unconstrained optimization�
JIMA �� ������

Ginsburg� T� 	����
� The conjugate gradient method� Numer� Math� �� ����
��

Girsanov� I�V� 	���

� Lectures on mathematical theory of extremumproblems� Springer�
Berlin

Glass� H�� L� Cooper 	����
� Sequential search"a method for solving constrained opti�
mization problems� JACM ��� ����


Glover� F� 	����
� Future paths for integer programming and links to arti�cial intelli�
gence� Comp� Oper� Res� �	� �������

Glover� F� 	����
� Tabu search"part I� ORSA�J� on Computing �� ����
��

Glover� F�� H��J� Greenberg 	����
� New approaches for heuristic search"a bilateral
linkage with arti�cial intelligence� Europ� J� Oper� Res� 	�� �������

Gnedenko� B�W� 	����
� Lehrbuch der Wahrscheinlichkeitsrechnung� �th ed�� Akademie�
Verlag� Berlin

Goldberg� D�E� 	����
� Genetic algorithms in search� optimization� and machine learning�
Addison�Wesley� Reading MA

Goldfarb� D� 	����
� Su�cient conditions for the convergence of a variable metric algo�
rithm� in� Fletcher 	����a
� pp� 
���
�


Goldfarb� D� 	����
� A family of variable�metric methods derived by variational means�
Math� Comp� ��� 
��
�

Goldfeld� S�M�� R�E� Quandt� H�F� Trotter 	����
� Maximization by quadratic hill�
climbing� Econometrica 	�� �������

Goldfeld� S�M�� R�E� Quandt� H�F� Trotter 	����
� Maximization by improved quadratic
hill�climbing and other methods� Princeton University� Econometric Research Pro�
gram� research memo� RM���� Princeton NJ� April ����

Goldstein� A�A� 	���

� Cauchy�s method of minimization� Numer� Math� �� �������

Goldstein� A�A� 	����
� On Newton�s method� Numer� Math� �� �������

Goldstein� A�A�� J�F� Price 	����
� An e�ective algorithm for minimization� Numer�
Math� ��� �������

Goldstein� A�A�� J�F� Price 	����
� On descent from local minima� Math� Comp� ���
�������

Goli�nski� J�� Z�K� Le�sniak 	����
� Optimales Entwerfen von Konstruktionen mit Hilfe
der Monte�Carlo�Methode� Bautechnik �	� �������




�� References

Goll� R� 	���

� Der Evolutionismus"Analyse eines Grundbegri�s neuzeitlichenDenkens�
Beck� Munich

Golub� G�H� 	����
� Numericalmethods for solving linear least squares problems� Numer�
Math� �� 
���
��

Golub� G�H�� M�A� Saunders 	����
� Linear least squares and quadratic programming�
in� Abadie 	����
� pp� 

��
��

Gonzalez� R�S� 	����
� An optimization study on a hybrid computer� Ann� Assoc� Int�l
Calcul Analog� ��� �������

Gorges�Schleuter� M� 	����a
� Explicit parallelism of genetic algorithms through popu�
lation structures� in� Schwefel and M anner 	����
� pp� �������

Gorges�Schleuter� M� 	����b
� Genetic algorithms and population structures"a mas�
sively parallel algorithm� Dr� rer� nat� Diss�� University of Dortmund� Department
of Computer Science� Jan� ����

Gorvits� G�G�� O�I� Larichev 	����
� Comparison of search methods for the solution of
nonlinear identi�cation problems� ARC 	�� 
�
�
��

Gottfried� B�S�� J� Weisman 	����
� Introduction to optimization theory� Prentice�Hall�
Englewood Cli�s NJ

Gould� S�J�� N� Eldredge 	����
� Punctuated equilibria"the tempo and mode of evolu�
tion reconsidered� Paleobiology 	� �������

Gould� S�J�� N� Eldredge 	����
� Punctuated equilibrium comes of age� Nature 	���


��

�

Gran� R� 	����
� On the convergence of random search algorithms in continuous time
with applications to adaptive control� IEEE Trans� SMC
	� �
���

Grass�e� P�P� 	����
� Allgemeine Biologie� vol� �"Evolution� G� Fischer� Stuttgart

Grassmann� P� 	����
� Verfahrenstechnik und Biologie� Chemie Ingenieur Technik 	��
�
����

�

Grassmann� P� 	����
� Verfahrenstechnik und Medizin� Chemie Ingenieur Technik ���
���������

Grauer� M�� A� Lewandowski� A�P� Wierzbicki 	Eds�
 	���

� Multiobjective and stochas�
tic optimization� Proceedings of the IIASA Task Force Meeting� Nov� �� � Dec� ��
����� IIASA Proceedings Series CP��
�S�
� Laxenburg� Austria

Grauer� M�� D�B� Pressmar 	Eds�
 	����
� Parallel computing and mathematical op�
timization� vol� ��� of Lecture Notes in Economics and Mathematical Systems�
Springer� Berlin



References 
��

Graves� R�L�� P� Wolfe 	Eds�
 	����
� Recent advances in mathematical programming�
McGraw�Hill� New York

Greenberg� H� 	����
� Integer programming� Academic Press� New York

Greenstadt� J� 	����a
� On the relative e�ciencies of gradient methods� Math� Comp�
��� �������

Greenstadt� J� 	����b
� Bestimmung der Eigenwerte einer Matrix nach der Jacobi�
Methode� in� Ralston and Wilf 	����
� pp� ��
����

Greenstadt� J� 	����
� Variations on variable�metric methods� Math� Comp� ��� ��



Greenstadt� J� 	���

� A quasi�Newton method with no derivatives� Math� Comp� ���
�������

Grefenstette� J�J� 	Ed�
 	����
� Proceedings of the �st International Conference on
Genetic Algorithms� Carnegie�Mellon University� Pittsburgh PA� July 
��
�� �����
Lawrence Erlbaum� Hillsdale NJ

Grefenstette� J�J� 	Ed�
 	����
� Proceedings of the 
nd International Conference on
Genetic Algorithms� MIT� Cambridge MA� July 
����� ����� Lawrence Erlbaum�
Hillsdale NJ

Gritzmann� P�� R� Hettich� R� Horst� E� Sachs 	Eds�
 	���

� Operations Research ����
Extended Abstracts of the ��th Symposium on Operations Research� Trier� Sept�
����� ����� Physica�Verlag� Heidelberg

Gr usser� O�J�� R� Klinke 	Eds�
 	����
� Zeichenerkennung durch biologische und tech�
nische Systeme� Springer� Berlin

Guilfoyle� G�� I� Johnson� P� Wheatley 	����
� One�dimensional search combining golden
section and cubic �t techniques� Analytical Mechanics Associates Inc�� quarterly
report ����� Westbury� Long Island NY� Jan� ����

Guin� J�A� 	����
� Modi�cation of the complex method of constrained optimization�
Comp� J� ��� �������

Gurin� L�S� 	����
� Random search in the presence of noise� Engng� Cybern� �	�
�

�
�
��

Gurin� L�S�� V�P� Lobac 	����
� Combination of the Monte Carlo method with the
method of steepest descents for the solution of certain extremal problems� AIAA J�
�� 
����
���

Gurin� L�S�� L�A� Rastrigin 	����
� Convergence of the random search method in the
presence of noise� ARC ��� ���������




�� References

Hadamard� J� 	����
� M�emoire sur le probl&eme d�analyse relatif &a l��equilibre des plaques
�elastiques encastr�ees� M�emoires pr�esent�es par divers savants &a l� Acad�emie des sci�
ences de l�Institut national de France� 
nd Ser�� vol� �� 	savants �etrangers
� no� ��
pp� ���
�

Hadley� G� 	���

� Linear programming� Addison�Wesley� Reading MA

Hadley� G� 	����
� Nichtlineare und dynamischeProgrammierung� Physica�Verlag� W urz�
burg� Germany

Haefner� K� 	Ed�
 	���

� Evolution of information processing systems"an interdisci�
plinary approach for a new understanding of nature and society� Springer� Berlin

Hague� D�S�� C�R� Glatt 	����
� An introduction to multivariable search techniques for
parameter optimization and program AESOP� Boeing Space Division� report NASA�
CR���
��� Seattle WA� March ����

Hamilton� P�A�� J� Boothroyd 	����
� Remark on algorithm 
�� 	E�
"function mini�
mization� CACM ��� ��
����

Hammel� U� 	����
� Cartoon"combining modular simulation� regression� and optimiza�
tion in an object�oriented environment� in� K ohler 	����
� pp� �������

Hammel� U�� T� B ack 	����
� Evolution strategies on noisy functions"how to improve
convergence properties� in� Davidor� Schwefel� and M anner 	����
� pp� �������

Hammer� P�L� 	Ed�
 	����
� Stochastics and optimization� Annals of Operations Re�
search� vol� �� Baltzer� Basle� Switzerland

Hammersley� J�M�� D�C� Handscomb 	����
� Monte Carlo methods� Methuen� London

Hancock� H� 	����
� Theory of maxima and minima� Dover� New York

Hansen� P�B� 	���

� Structured multiprogramming� CACM ��� �������

Harkins� A� 	����
� The use of parallel tangents in optimization� in� Blakemore and
Davis 	����
� pp� �����

Hartmann� D� 	����
� Optimierung balkenartiger Zylinderschalen aus Stahlbeton mit
elastischem und plastischem Werksto�verhalten� Dr��Ing� Diss�� University of Dort�
mund� July ����

Haubrich� J�G�A� 	����
� Algorithm 
�� 	E�
"ative� CACM �� ���

Heckler� R� 	����
� OASIS"optimization and simulation integrating system"status re�
port� technical report KFA�STE�IB�
���� Nuclear Research Center 	KFA
 J ulich�
Germany� Dec� ����



References 
��

Heckler� R�� H��P� Schwefel 	����
� Superimposing direct search methods for parame�
ter optimization onto dynamic simulation models� in� Highland� Nielsen� and Hull
	����
� pp� �������

Heinhold� J�� K�W� Gaede 	���

� Ingenieur�Statistik� �rd ed�� Oldenbourg� Munich

Henn� R�� H�P� K unzi 	����
� Einf uhrung in die Unternehmensforschung I und II� Sprin�
ger� Berlin

Herdy� M� 	���

� Reproductive isolation as strategy parameter in hierarchical organized
evolution strategies� in� M anner and Manderick 	���

� pp� 
���
��

Herschel� R� 	����
� Automatische Optimisatoren� Elektronische Rechenanlagen 	� �����

Hertel� H� 	����
� Biologie und Technik� Band �� Struktur � Form � Bewegung� Krauss�
kopf Verlag� Mainz

Hesse� R� 	����
� A heuristic search procedure for estimating a global solution of non�
convex programming problems� Oper� Res� ��� �
����
��

Hestenes� M�R� 	����
� The conjugate�gradient method for solving linear systems� Proc�
Symp� Appl� Math� �� �����


Hestenes� M�R� 	����
� Calculus of variations and optimal control theory� Wiley� New
York

Hestenes� M�R� 	����
� Multiplier and gradient methods� in� Zadeh� Neustadt� and Bala�
krishnan 	����a
� pp� �������

Hestenes� M�R� 	����
� Iterative methods for solving linear equations� JOTA ��� �
�����
	reprint of the original from ����


Hestenes� M�R�� M�L� Stein 	����
� The solution of linear equations by minimization�
JOTA ��� ������� 	reprint of the original from ����


Hestenes� M�R�� E� Stiefel 	���

� Methods of conjugate gradients for solving linear
systems� NBS J� Research ��� �������

Heusener� G� 	����
� Optimierung natriumgek uhlter schneller Brutreaktoren mit Metho�
den der nichtlinearen Programmierung� report KFK��
��� Nuclear Research Center
	KfK
 Karlsruhe� Germany� July ����

Heydt� G�T� 	����
� Directed random search� Ph�D� thesis� Purdue University� Lafayette
IN� Aug� ����

Heynert� H� 	���

� Einf uhrung in die allgemeine Bionik� Deutscher Verlag der Wis�
senschaften� Berlin

Highland� H�J�� N�R� Nielsen� L�G� Hull 	Eds�
 	����
� Proceedings of the Winter Sim�
ulation Conference� Miami Beach FL� Dec� ���� ����




�� References

Hildebrand� F�B� 	����
� Introduction to numerical analysis� McGraw�Hill� New York

Hill� J�C� 	����
� A hill�climbing technique using piecewise cubic approximation� Ph�D�
thesis� Purdue University� Lafayette IN� June ����

Hill� J�C�� J�E� Gibson 	����
� Hill�climbing on hills with many minima� Proceedings
of the IInd IFAC Symposium on the Theory of Self Adaptive Control Systems�
Teddington UK� Sept� ����� pp� �

����

Hill� J�D� 	����
� A search technique for multimodal surfaces� IEEE Trans� SSC
�� 
��

Hill� J�D�� K�S� Fu 	����
� A learning control system using stochastic approximation
for hill�climbing� VIth Joint Automatic Control Conference� Troy NY� June �����
session ��� paper 


Hill� J�D�� G�J� McMurtry� K�S� Fu 	����
� A computer�simulated on�line experiment in
learning control systems� AFIPS Conf� Proc� ��� �����
�

Himmelblau� D�M� 	���
a
� A uniform evaluation of unconstrained optimization tech�
niques� in� Lootsma 	���
b
� pp� �����

Himmelblau� D�M� 	���
b
� Applied nonlinear programming� McGraw�Hill� New York

Himsworth� F�R� 	���

� Empirical methods of optimisation� Trans� Inst� Chem� Engrs�
��� �������

Hock� W�� K� Schittkowski 	����
� Test examples for nonlinear programming codes� vol�
��� of Lecture Notes in Economics and Mathematical Systems� Springer� Berlin

Hofest adt� R�� F� Kr uckeberg� T� Lengauer 	Eds�
 	����
� Informatik in der Biowis�
senschaft� Springer� Berlin

Ho�mann� U�� H� Hofmann 	����
� Einf uhrung in die Optimierung mit Anwendungs�
beispielen aus dem Chemie�Ingenieur�Wesen� Verlag Chemie� Weinheim

Ho�meister� F� 	����
� Scalable parallelism by evolutionary algorithms� in� Grauer and
Pressmar 	����
� pp� �������

Ho�meister� F�� T� B ack 	����
� Genetic algorithms and evolution strategies"similarities
and di�erences� technical report ��� 	green series
� University of Dortmund� Depart�
ment of Computer Science� Nov� ����

Ho�meister� F�� T� B ack 	����
� Genetic algorithms and evolution strategies"similarities
and di�erences� in� Schwefel and M anner 	����
� pp� �������

Ho�meister� F�� T� B ack 	���

� Genetic algorithms and evolution strategies"similarities
and di�erences� technical report SYS����
� Systems Analysis Research Group� Uni�
versity of Dortmund� Department of Computer Science� Feb� ���




References 
��

Ho�meister� F�� H��P� Schwefel 	����
� A taxonomy of parallel evolutionary algorithms�
in� Wolf� Legendi� and Schendel 	����
� pp� ������

H o�er� A� 	����
� Formoptimierung von Leichtbaufachwerken durch Einsatz einer Evolu�
tionsstrategie� Dr��Ing� Diss�� Technical University of Berlin� Department of Trans�
portation Technologies� June ����

H o�er� A�� U� Ley!ner� J� Wiedemann 	����
� Optimization of the layout of trusses
combining strategies based on Michell�s theorem and on the biological principles of
evolution� IInd Symposium on Structural Optimization� Milan� April ����� AGARD
Conf� Proc� �
�� appendix A

Holland� J�H� 	����
� Adaptation in natural and arti�cial systems� University of Michigan
Press� Ann Arbor MI

Holland� J�H� 	���

� Adaptation in natural and arti�cial systems� 
nd ed�� MIT Press�
Cambridge MA

Holland� J�H�� K�J� Holyoak� R�E� Nisbett� P�R� Thagard 	����
� Induction"process of
interference� learning� and discovery� MIT Press� Cambridge MA

Hollstien� R�B� 	����
� Arti�cial genetic adaptation in computer control systems� Ph�D�
thesis� University of Michigan� Ann Arbor MI

Hooke� R� 	����
� Control by automatic experimentation� Chem� Engng� ��	�
� 
���
��

Hooke� R�� T�A� Jeeves 	����
� Comments on Brooks� discussion of random methods�
Oper� Res� �� ������


Hooke� R�� T�A� Jeeves 	����
� Direct search solution of numerical and statistical prob�
lems� JACM �� 
�
�

�

Hooke� R�� R�I� VanNice 	����
� Optimizing control by automatic experimentation� ISA
J� �	�
� �����

Hopper� M�J� 	Ed�
 	����
� Harwell subroutine library"a catalogue of subroutines�
UKAEA Research Group� report AERE�R����
� Harwell� Oxon

Horst� R� 	Ed�
 	����
� J� of Global Optimization� Kluwer� Dordrecht� The Netherlands

Hoshino� S� 	����
� On Davies� Swann� and Campey minimisation process� Comp� J�
��� �
���
�

Hoshino� S� 	���

� A formulation of variable metric methods� JIMA ��� �������

Hotelling� H� 	����
� Experimental determination of the maximum of a function� Ann�
Math� Stat� ��� 
����

House� F�R� 	����
� Remark on algorithm 
�� 	E�
"function minimisation� CACM ���
���




�� References

Householder� A�S� 	����
� Principles of numerical analysis� McGraw�Hill� New York

Householder� A�S� 	����
� The numerical treatment of a single nonlinear equation� Mc�
Graw�Hill� New York

Houston� B�F�� R�A� Hu�man 	����
� A technique which combines modi�ed pattern
search methods with composite designs and polynomial constraints to solve con�
strained optimization problems� Nav� Res� Log� Quart� ��� �����

Hu� T�C� 	���

� Ganzzahlige Programmierung und Netzwerk� usse� Oldenbourg� Munich

Hu� T�C�� S�M� Robinson 	Eds�
 	����
� Mathematical programming� Academic Press�
New York

Huang� H�Y� 	����
� Uni�ed approach to quadratically convergent algorithms for func�
tion minimization� JOTA �� �����
�

Huang� H�Y� 	����
� Method of dual matrices for function minimization� JOTA �	�
�������

Huang� H�Y�� J�P� Chambliss 	����
� Quadratically convergent algorithms and one�
dimensional search schemes� JOTA ��� �������

Huang� H�Y�� J�P� Chambliss 	����
� Numerical experiments on dual matrix algorithms
for function minimization� JOTA �	� �
�����

Huang� H�Y�� A�V� Levy 	����
� Numerical experiments on quadratically convergent
algorithms for function minimization� JOTA �� 
���
�


Huberman� B�A� 	Ed�
 	����
� The ecology of computation� North Holland� Amsterdam

Huelsman� L�P� 	����
� GOSPEL"a general optimization software package for electrical
network design� University of Arizona� Department of Electrical Engineering� report�
Tucson AZ� Sept� ����

Hull� T�E� 	����
� Random�number generation and Monte�Carlo methods� in� Klerer
and Korn 	����
� pp� �����

Humphrey� W�E�� B�J� Cottrell 	���
���
� A general minimizing routine� University of
California� Lawrence Radiation Laboratory� internal memo� P��� Livermore CA�
July ���
� rev� March ����

Hupfer� P� 	����
� Optimierung von Baukonstruktionen� Teubner� Stuttgart

Hwang� C�L�� A�S�M� Masud 	����
� Multiple objective decision making"methods and
applications� vol� ��� of Lecture Notes in Economics and Mathematical Systems�
Springer� Berlin

Hyslop� J� 	���

� A note on the accuracy of optimisation techniques� Comp� J� ��� ���



References 
��

Idelsohn� J�M� 	����
� Ten ways to �nd the optimum� Contr� Engng� ��	�
� �����


Imamura� H�� K� Uosaki� M� Tasaka� T� Suzuki 	����
� Optimization methods in the
multimodal case and their application to automatic lens design� IFAC Kyoto Sym�
posium on Systems Engineering Approach to Computer Control� Kyoto� Japan�
Aug� ����� paper ���

Ivakhnenko� A�G� 	����
� Heuristic self�organization in problems of engineering cyber�
netics� Automatica �� 
���
��

Jacobson� D�H�� D�Q� Mayne 	����
� Di�erential dynamic programming� Elsevier� New
York

Jacoby� S�L�S�� J�S� Kowalik� J�T� Pizzo 	���

� Iterative methods for nonlinear opti�
mization problems� Prentice�Hall� Englewood Cli�s NJ

Jahnke�Emde�L osch 	����
� Tafeln h oherer Funktionen� �th ed�� Teubner� Stuttgart

Jan�a%c� K� 	����
� Adaptive stochastic approximations� Simulation ��� �����

Jarratt� P� 	����
� An iterative method for locating turning points� Comp� J� ��� �
���

Jarratt� P� 	����
� A numerical method for determining points of in�ection� BIT �� �����

Jarratt� P� 	����
� A review of methods for solving nonlinear algebraic equations in one
variable� in� Rabinowitz 	����
� pp� ��
�

Jarvis� R�A� 	����
� Hybrid computer simulation of adaptive strategies� Ph�D� thesis�
University of Western Australia� Nedlands WA� March ����

Jarvis� R�A� 	����
� Adaptive global search in a time�variant environment using a prob�
abilistic automaton with pattern recognition supervision� IEEE Trans� SSC
��

���
��

Jeeves� T�A� 	����
� Secant modi�cation of Newton�s method� CACM �� ����

J ohnk� M�D� 	����
� Erzeugen und Testen von Zufallszahlen� Physica�Verlag� W urzburg�
Germany

Johannsen� G� 	����
� Entwicklung und Optimierung eines vielparametrigen nichtline�
aren Modells f ur den Menschen als Regler in der Fahrzeugf uhrung� Dr��Ing� Diss��
Technical University of Berlin� Department of Transportation Technologies� Oct�
����

Johannsen� G� 	����
� Optimierung vielparametriger Bezugsmodelle mit Hilfe von Zu�
fallssuchverfahren� Regelungstechnische Proze!�Datenverarbeitung ��� 
���
��

John� F� 	����
� Extremum problems with inequalities as subsidiary conditions� in�
Friedrichs� Neugebauer� and Stoker 	����
� pp� ����
��




�
 References

John� P�W�M� 	����
� Statistical design and analysis of experiments� Macmillan� New
York

Johnson� S�M� 	����
� Best exploration for maximum is Fibonaccian� RAND Corpora�
tion� report P����� Santa Monica CA

Jones� A� 	����
� Spiral"a new algorithm for non�linear parameter estimation using
least squares� Comp� J� �	� �������

Jones� D�S� 	����
� The variable metric algorithm for non�de�nite quadratic functions�
JIMA ��� �����

Joosen� W�� E� Milgrom 	Eds�
 	���

� Parallel computing"from theory to sound prac�
tice� Proceedings of the European Workshop on Parallel Computing 	EWPC ��

�
Barcelona� Spain� March ���
� IOS Press� Amsterdam

Jordan� P� 	����
� Sch opfung und Geheimnis� Stalling� Oldenburg� Germany

Kamiya� A�� T� Togawa 	���

� Optimal branching structure of the vascular tree� Bull�
Math� Biophys� 	�� �������

Kammerer� W�J�� M�Z� Nashed 	���

� On the convergence of the conjugate gradient
method for singular linear operator equations� SIAM J� Numer� Anal� �� �������

Kantorovich� L�V� 	����
� A new method of solving of some classes of extremal problems�
Compt� Rend� Acad� Sci� URSS 	USSR
� New Ser� ��� 
���
��

Kantorovich� L�V� 	����
� On an e�ective method of solving extremal problems for
quadratic functionals� Compt� Rend� Acad� Sci� URSS 	USSR
� New Ser� ���
�������

Kantorovich� L�V� 	���

� Functional analysis and applied mathematics� NBS report
����� March ���


Kaplinskii� A�I�� A�I� Propoi 	����
� Stochastic approach to non�linear programming
problems� ARC 	�� �������

Kappler� H� 	����
� Gradientenverfahren der nichtlinearen Programmierung� O� Schwartz�
G ottingen� Germany

Karmarkar� N� 	����
� A new polynomial�time algorithm for linear programming� Com�
binatorica �� �������

Karnopp� D�C� 	����
� Search theory applied to parameter scan optimization problems�
Ph�D� thesis� MIT� Cambridge MA� June ����

Karnopp� D�C� 	����
� Random search techniques for optimization problems� Automat�
ica �� �����
�



References 
��

Karnopp� D�C� 	����
� Ein direktes Rechenverfahren f ur implizite Variationsprobleme
bei optimalen Prozessen� Regelungstechnik ��� �������

Karp� R�M�� W�L� Miranker 	����
� Parallel minimax search for a maximum� J� Comb�
Theory �� �����

Karreman� H�F� 	Ed�
 	����
� Stochastic optimization and control� Wiley� New York

Karumidze� G�V� 	����
� A method of random search for the solution of global extremum
problems� Engng� Cybern� �	�
� 
����

Katkovnik� V�Ya�� O�Yu� Kulchitskii 	���

� Convergence of a class of random search
algorithms� ARC 		� ��
����
�

Katkovnik� V�Ya�� L�I� Shimelevich 	���

� A class of heuristic methods for solution of
partially�integer programming problems� Engng� Cybern� ��� �������

Kaupe� A�F� 	����
� Algorithm ��� 	E�
"direct search� CACM �� �������

Kaupe� A�F� 	����
� On optimal search techniques� CACM �� ��

Kavanaugh� W�P�� E�C� Stewart� D�H� Brocker 	����
� Optimal control of satellite atti�
tude acquisition by a random search algorithm on a hybrid computer� AFIPS Conf�
Proc� 	�� ������


Kawamura� K�� R�A� Volz 	����
� On the rate of convergence of the conjugate gradient
reset method with inaccurate linear minimizations� IEEE Trans� AC
��� �������

Kelley� H�J� 	���

� Methods of gradients� in� Leitmann 	���

� pp� 
���
��

Kelley� H�J�� G�E� Myers 	����
� Conjugate direction methods for parameter optimiza�
tion� Astron� Acta ��� �����

Kelley� H�J�� J�L� Speyer 	����
� Accelerated gradient projection� in� Balakrishnan et
al� 	����
� pp� �������

Kempthorne� O� 	���

� The design and analysis of experiments� Wiley� New York

Kenworthy� I�C� 	����
� Some examples of simplex evolutionary operation in the paper
industry� Appl� Stat� ��� 
���

�

Kesten� H� 	����
� Accelerated stochastic approximation� Ann� Math� Stat� ��� �����

Khachiyan� L�G� 	����
� 	abstract on the ellipsoid method
� Doklady Akademii Nauk
SSSR 	USSR
 ���� ���������

Khovanov� N�V� 	����
� Stochastic optimization of parameters by the method of variation
of the search region� Engng� Cybern� �	�
� �����




�� References

Kiefer� J� 	����
� Sequential minimax search for a maximum� Proc� Amer� Math� Soc�
�� ��
����

Kiefer� J� 	����
� Optimum sequential search and approximation methods under mini�
mum regularity assumptions� SIAM J� �� �������

Kiefer� J�� J� Wolfowitz 	���

� Stochastic estimation of the maximum of a regression
function� Ann� Math� Stat� �	� ��
����

King� R�F� 	����
� An improved Pegasus method for root �nding� BIT �	� �
���
�

Kirkpatrick� S�� C�D� Gelatt� M�P� Vecchi 	����
� Optimization by simulated annealing�
Science ���� �������

Kivelidi� V�Kh�� Ya�I� Khurgin 	����
� Construction of probabilistic search� ARC 	��
���
�����

Kiwiel� K�C� 	����
� Methods of descent for nondi�erentiable optimization� vol� ���� of
Lecture Notes in Mathematics� Springer� Berlin

Kjellstr om� G� 	����
� Network optimization by random variation of component values�
Ericsson Technical ��� �������

Klerer� M�� G�A� Korn 	Eds�
 	����
� Digital computer user�s hand�book� McGraw�Hill�
New York

Klessig� R�� E� Polak 	���

� E�cient implementations of the Polak�Ribi&ere conjugate
gradient algorithm� SIAM J� Contr� ��� �
�����

Klessig� R�� E� Polak 	����
� An adaptive precision gradient method for optimal control�
SIAM J� Contr� ��� �����

Klingman� W�R�� D�M� Himmelblau 	����
� Nonlinear programming with the aid of a
multiple�gradient summation technique� JACM ��� �������

Klir� G�J� 	Ed�
 	����
� Applied general systems research� Plenum Press� New York

Klockgether� J�� H��P� Schwefel 	����
� Two�phase nozzle and hollow core jet experi�
ments� in� Elliott 	����
� pp� �������

Kl otzler� R� 	����
� Mehrdimensionale Variationsrechnung� Birkh auser� Basle� Switzer�
land

Kobelt� D�� G� Schneider 	����
� Optimierung im Dialog unter Verwendung von Evolu�
tionsstrategie und Ein�u!gr o!enrechnung� Chemie�Technik �� ������


Koch� H�W� 	����
� Der Sozialdarwinismus"seine Genese und sein Ein�u! auf das im�
perialistische Denken� Beck� Munich



References 
��

Kochen� M�� H�M� Hastings 	Eds�
 	����
� Advances in cognitive science"steps toward
convergence� AAAS Selected Symposium ���

K ohler� E� 	Ed�
 	����
� ��th International Scienti�c Colloquium� Ilmenau� Oct� 
��
��
����� Technical University of Ilmenau� Germany

Kopp� R�E� 	����
� Computational algorithms in optimal control� IEEE Int�l Conv�
Record ��� part � 	Automatic Control
� ����

Korbut� A�A�� J�J� Finkelstein 	����
� Diskrete Optimierung� Akademie�Verlag� Berlin

Korn� G�A� 	����
� Random process simulation and measurement� McGraw�Hill� New
York

Korn� G�A� 	����
� Hybrid computer Monte Carlo techniques� in� McLeod 	����
� pp�


��
��

Korn� G�A�� T�M� Korn 	����
� Mathematical handbook for scientists and engineers�
McGraw�Hill� New York

Korn� G�A�� T�M� Korn 	����
� Electronic analog and hybrid computers� McGraw�Hill�
New York

Korn� G�A�� H� Kosako 	����
� A proposed hybrid�computer method for functional op�
timization� IEEE Trans� C
��� �������

Kov�acs� Z�� S�A� Lill 	����
� Note on algorithm ��"a modi�ed Davidon method for
�nding the minimum of a function� using di�erence approximation for derivatives�
Comp� J� ��� 
���
��

Kowalik� J� 	����
� A note on nonlinear regression analysis� Austral� Comp� J� �� �����

Kowalik� J�� J�F� Morrison 	����
� Analysis of kinetic data for allosteric enzyme reactions
as a nonlinear regression problem� Math� Biosci� �� �����

Kowalik� J�� M�R� Osborne 	����
� Methods for unconstrained optimization problems�
Elsevier� New York

Koza� J� 	���

� Genetic programming� MIT Press� Cambridge MA

Krallmann� H� 	����
� Evolution strategy and social sciences� in� Klir 	����
� pp� ����
���

Krasnushkin� E�V� 	����
� Multichannel automatic optimizer having a variable sign for
the feedback� ARC 	�� 
����
���

Krasovskii� A�A� 	���

� Optimal methods of search in continuous and pulsed extremum
control systems� Proceedings of the �st IFAC Symposium on Optimization and
Adaptive Control� Rome� April ���
� pp� �����




�� References

Krasovskii� A�A� 	����
� Problems of continuous systems theory of extremal control of
industrial processes� Proceedings of the IInd IFAC Congress� Basle� Switzerland�
Aug��Sept� ����� vol� �� pp� �����
�

Krasulina� T�P� 	���

� Robbins�Monro process in the case of several roots� ARC 		�
�������

Kregting� J�� R�C� White� Jr� 	����
� Adaptive random search� Eindhoven University of
Technology� Department of Electrical Engineering� Group Measurement and Con�
trol� report TH����E�
�� Eindhoven� The Netherlands� Oct� ����

Krelle� W�� H�P� K unzi 	����
� Lineare Programmierung� Verlag Industrielle Organisa�
tion� Zurich� Switzerland

Krolak� P�D� 	����
� Further extensions of Fibonaccian search to linear programming
problems� SIAM J� Contr� �� 
���
��

Krolak� P�D�� L� Cooper 	����
� An extension of Fibonaccian search to several variables�
CACM �� �������

Kuester� J�L�� J�H� Mize 	����
� Optimization techniques with Fortran� McGraw�Hill�
New York

Kuhn� H�W� 	Ed�
 	����
� Proceedings of the Princeton Symposium on Mathematical
Programming� Aug� ����� Princeton University Press� Princeton NJ

Kuhn� H�W�� A�W� Tucker 	����
� Nonlinear programming� in� Neyman 	����
� pp�
������


Kulchitskii� O�Yu� 	���

� A non�gradient random search method for an extremum in a
Hilbert space� Engng� Cybern� ��� �������

K unzi� H�P� 	����
� Mathematische Optimierung gro!er Systeme� Ablauf� und Planungs�
forschung �� �������

K unzi� H�P�� W� Krelle 	����
� Einf uhrung in die mathematische Optimierung� Verlag
Industrielle Organisation� Zurich� Switzerland

K unzi� H�P�� W� Krelle� W� Oettli 	���

� Nichtlineare Programmierung� Springer� Berlin

K unzi� H�P�� W� Oettli 	����
� Nichtlineare Optimierung"neuere Verfahren"Bibliogra�
phie� Springer� Berlin

K unzi� H�P�� S�T� Tan 	����
� Lineare Optimierung gro!er Systeme� Springer� Berlin

K unzi� H�P�� H�G� Tzschach� C�A� Zehnder 	����
� NumerischeMethoden der mathemati�
schen Optimierung� Teubner� Stuttgart



References 
��

K unzi� H�P�� H�G� Tzschach� C�A� Zehnder 	����
� NumerischeMethoden der mathemati�
schen Optimierung mit Algol� und Fortran�Programmen"Gebrauchsversion der
Computerprogramme� Teubner� Stuttgart

Kuo� F�F�� J�F� Kaiser 	Eds�
 	����
� System analysis by digital computer� Wiley� New
York

Kursawe� F� 	����
� A variant of evolution strategies for vector optimization in� Schwefel
and M anner 	����
� pp� �������

Kursawe� F� 	���

� Evolution strategies for vector optimization� in� Tzeng and Yu
	���

� vol� �� pp� �������

Kushner� H�J� 	����
� Hill climbing methods for the optimization of multiparameter
noise disturbed systems� Trans� ASME D� J� Basic Engng� 	���	
� �������

Kushner� H�J� 	���

� Stochastic approximation algorithms for the local optimization of
functions with nonunique stationary points� IEEE Trans� AC
��� �������

Kussul� E�� A� Luk 	����
� Evolution als Optimierungsproze!� Ideen des exakten Wissens
	����
� �
���
�

Kwakernaak� H� 	����
� On�line iterative optimization of stochastic control systems�
Automatica �� ����
��

Kwakernaak� H� 	����
� On�line dynamic optimization of stochastic control systems�
Proceedings of the IIIrd IFAC Congress� London� June ����� paper 
��D

Kwatny� H�G� 	���

� A note on stochastic approximation algorithms in system identi�
�cation� IEEE Trans� AC
��� ������


Laarhoven� P�J�M� van� E�H�L� Aarts 	����
� Simulated annealing� theory and applica�
tions� Reidel� Dordrecht� The Netherlands

Land� A�H�� S� Powell 	����
� Fortran codes for mathematical programming"linear�
quadratic and discrete� Wiley� London

Lange�Nielsen� T�� G�M� Lance 	���

� A pattern search algorithm for feedback�control
system parameter optimization� IEEE Trans� C
��� �


��

�

Langguth� V� 	���

� Ein Identi�kationsverfahren f ur lineare Systeme mit Hilfe von sto�
chastischen Suchverfahren und unter Anwendung der Sequentialanalyse f ur stochasti�
sche Fehlersignale� messen�steuern�regeln ��� 
���
��

Langton� C�G� 	Ed�
 	����
� Arti�cial life� Proceedings of an InterdisciplinaryWorkshop
on the Synthesis and Simulation of Living Systems� Los Alamos NM� Sept� �����
Proceedings vol� VI of Santa Fe Institute Studies in the Science of Complexity�
Addison�Wesley� Redwoood City CA




�� References

Langton� C�G� 	Ed�
 	����a
� Arti�cial life III� Proceedings of the Workshop on Arti�cial
Life� Santa Fe NM� June ���
� Proceedings vol� XVII of Santa Fe Institute Studies
in the Science of Complexity� Addison�Wesley� Reading MA

Langton� C�G� 	Ed�
 	����b
� Arti�cial life 	journal
� MIT Press� Cambridge MA

Langton� C�G�� C� Taylor� J�D� Former� S� Rasmussen 	Eds�
 	���

� Arti�cial life II�
Proceedings of the Second Interdisciplinary Workshop on the Synthesis and Simu�
lation of Living Systems� Santa Fe NM� Feb� ����� Proceedings vol� X of Santa Fe
Institute Studies in the Science of Complexity� Addison�Wesley� Reading MA

Lapidus� L�� E� Shapiro� S� Shapiro� R�E� Stillman 	����
� Optimization of process per�
formance� AIChE J� �	

� 
���
��

Larichev� O�I�� G�G� Gorvits 	����
� New approach to comparison of search methods
used in nonlinear programming problems� JOTA �	� �������

Larson� R�E�� E� Tse 	����
� Parallel processing algorithms for the optimal control of
nonlinear dynamic systems� IEEE Trans� C
��� �������

Lasdon� L�S� 	����
� Conjugate direction methods for optimal control� IEEE Trans�
AC
��� 
���
��

Lau!ermair� T� 	���
a
� Hyper� achen�Annealing"ein paralleles Optimierungsverfahren
basierend auf selbstorganisierter Musterbildung durch Relaxation auf gekr ummten
Hyper� achen� Dr� rer� nat� Diss�� Technical University of Munich� Department of
Mathematics and Computer Science� April ���


Lau!ermair� T� 	���
b
� Hyperplane annealing and activator�inhibitor�systems� in� M an�
ner and Manderick 	���

� pp� �
�����

Lavi� A�� T�P� Vogl 	Eds�
 	����
� Recent advances in optimization techniques� Wiley�
New York

Lawler� E�L�� J�K� Lenstra� A�H�G� Rinooy Kan� D�B� Shmoys 	Eds�
 	����
� The
travelling salesman problem� a guided tour of combinatorial optimization� Wiley�
Interscience� New York

Lawrence� J�P�� III� F�P� Emad 	����
� An analytic comparison of random searching for
the extremum and gradient searching of a known objective function� IEEE Trans�
AC
��� �������

Lawrence� J�P�� III� K� Steiglitz 	���

� Randomized pattern search� IEEE Trans� C
���
��
����

LeCam� L�M�� J� Neyman 	Eds�
 	����
� Proceedings of the Vth Berkeley Symposium
on Mathematical Statistics and Probability� �������� vol� �� Biology and Problems
of Health� University of California Press� Berkeley CA



References 
��

LeCam� L�M�� J� Neyman� E�L� Scott 	Eds�
 	���

� Proceedings of the VIth Berkeley
Symposium on Mathematical Statistics and Probability� �������� vol� �� Darwinian�
Neo�Darwinian and Non�Darwinian Evolution� University of California Press� Berke�
ley CA

Lee� R�C�K� 	����
� Optimal estimation� identi�cation� and control� MIT Press� Cam�
bridge MA

Lehner� K� 	����
� Einsatz wissensbasierter Systeme in der Strukturoptimierung dar�
gestellt am Beispiel Fachwerkoptimierung� Dr��Ing� Diss�� University of Bochum�
Faculty of Civil Engineering� May ����

Leibniz� G�W� 	����
� Theodicee� �th rev� ed�� F orster� Hannover� ����

Leitmann� G� 	Ed�
 	���

� Optimization techniques with applications to aerospace
systems� Academic Press� New York

Leitmann� G� 	����
� Einf uhrung in die Theorie optimaler Steuerung und der Di�erential�
spiele"eine geometrische Darstellung� Oldenbourg� Munich

Leitmann� G� 	Ed�
 	����
� Topics in optimization� Academic Press� New York

Lemarechal� C�� R� Mi'in 	Eds�
 	����
� Nonsmooth optimization� vol� � of IIASA
Proceedings Series� Pergamon Press� Oxford UK

Leon� A� 	����a
� A comparison among eight known optimizing procedures� in� Lavi and
Vogl 	����
� pp� 
����

Leon� A� 	����b
� A classi�ed bibliography on optimization� in� Lavi and Vogl 	����
�
pp� �������

Lerner� A�Ja�� E�A� Rosenman 	����
� Optimale Steuerungen� Verlag Technik� Berlin

Le�sniak� Z�K� 	����
� Methoden der Optimierung von Konstruktionen unter Benutzung
von Rechenautomaten� W� Ernst� Berlin

Levenberg� K� 	����
� A method for the solution of certain non�linear problems in least
squares� Quart� Appl� Math� �� �������

Levine� L� 	����
� Methods for solving engineering problems using analog computers�
McGraw�Hill� New York

Levine� M�D�� T� Vilis 	����
� On�line learning optimal control using successive approx�
imation techniques� IEEE Trans� AC
��� 
���
��

Lew� H�S� 	���

� An arithmetical approach to the mechanics of blood �ow in small
caliber blood vessels� J� Biomech� �� �����




�� References

Ley!ner� U� 	����
�  Uber den Einsatz Linearer Programmierung beim Entwurf optimaler
Leichtbaustabwerke� Dr��Ing� Diss�� Technical University of Berlin� Department of
Transportation Technologies� June ����

Lill� S�A� 	����
� Algorithm ��"a modi�ed Davidon method for �nding the minimum
of a function� using di�erence approximation for derivatives� Comp� J� �	� �������

Lill� S�A� 	����
� Note on algorithm ��"a modi�ed Davidon method� Comp� J� ��� ���

Little� W�D� 	����
� Hybrid computer solutions of partial di�erential equations by Monte
Carlo methods� AFIPS Conf� Proc� ��� �������

Ljapunov� A�A� 	Ed�
� W� K ammerer� H� Thiele 	Eds�
 	����a
� Probleme der Kyber�
netik� vol� �� Akademie�Verlag� Berlin

Ljapunov� A�A� 	Ed�
� W� K ammerer� H� Thiele 	Eds�
 	����b
� Probleme der Kyber�
netik� vol� �� Akademie�Verlag� Berlin

Locker� A� 	Ed�
 	����
� Biogenesis � evolution � homeostasis� Springer� Berlin

Loginov� N�V� 	����
� Methods of stochastic approximation� ARC ��� �����
�

Lohmann� R� 	���

� Structure evolution and incomplete induction� in� M anner and
Manderick 	���

� pp� �������

Lootsma� F�A� 	Ed�
 	���
a
� Numerical methods for non�linear optimization� Academic
Press� London

Lootsma� F�A� 	���
b
� A survey of methods for solving constrained minimization prob�
lems via unconstrained minimization� in� Lootsma 	���
a
� pp� �������

Lowe� C�W� 	����
� Some techniques of evolutionary operation� Trans� Inst� Chem�
Engrs� ��� T����T���

Lucas� E� 	����
� Note sur l�application des s�eries r�ecurrentes &a la recherche de la loi de
distribution de nombres premiers� Compt� Rend� Hebdomad� S�eances Acad� Sci�
Paris ��� �������

Luce� A�D�� H� Rai�a 	����
� Games and decisions� Wiley� New York

Luenberger� D�G� 	���

� Mathematical programming and control theory"trends of
interplay� in� Geo�rion 	���

� pp� ��
����

Luenberger� D�G� 	����
� Introduction to linear and nonlinear programming� Addison�
Wesley� Reading MA

Machura� M�� A� Mulawa 	����
� Algorithm ��� 	E�
"Rosenbrock function minimiza�
tion� CACM ��� ��
����

Madsen� K� 	����
� A root��nding algorithm based on Newton�s method� BIT �	� �����



References 
��

Mamen� R�� D�Q� Mayne 	���

� A pseudo Newton�Raphson method for function mini�
mization� JOTA ��� 
���
��

Mandischer� M� 	����
� Representation and evolution of neural networks� in� Albrecht�
Reeves� and Steele 	����
� pp� �������

Mangasarian� O�L� 	����
� Nonlinear programming� McGraw�Hill� New York

M anner� R�� B� Manderick 	Eds�
 	���

� Parallel problem solving from nature 
� Pro�
ceedings of the 
nd PPSN Conference� Brussels� Sept� 
����� ���
� North�Holland�
Amsterdam

Marfeld� A�F� 	����
� Kybernetik des Gehirns"ein Kompendium der Grundlagenfor�
schung� Safari Verlag� Berlin

Markwich� P� 	����
� Der thermische Wasserstrahlantrieb auf der Grundlage des o�e�
nen Clausius�Rankine�Prozesses"Konzeption und hydrothermodynamische Analy�
se� Dr��Ing� Diss�� Technical University of Berlin� Department of Transportation
Technologies

Marquardt� D�W� 	����
� An algorithm for least�squares estimation of non linear param�
eters� SIAM J� ��� �������

Marti� K� 	����
� On accelerations of the convergence in random search methods� Meth�
ods of Oper� Res� 	�� �������

Masters� C�O�� H� Drucker 	����
� Observations on direct search procedures� IEEE Trans�
SMC
�� ��
����

Matthews� A�� D� Davies 	����
� A comparison of modi�ed Newton methods for uncon�
strained optimisation� Comp� J� ��� 
���
��

Matyas� J� 	����
� Random optimization ARC ��� 
���
��

Matyas� J� 	����
� Das zuf allige Optimierungsverfahren und seine Konvergenz� Proceed�
ings of the Vth International Analogue Computation Meeting� Lausanne� Aug��Sept�
����� vol� �� pp� �������

Max�eld� M�� A� Callahan� L�J� Fogel 	Eds�
 	����
� Biophysics and cybernetic systems�
Spartan� Washington� DC

Maybach� R�L� 	����
� Solution of optimal control problems on a high�speed hybrid
computer� Simulation �� 
���
��

McArthur� D�S� 	����
� Strategy in research"alternative methods for design of experi�
ments� IRE Trans� EM
�� �����

McCormick� G P� 	����
� Anti�zig�zagging by bending� Mgmt� Sci� ��� �����
�



References 
��

Meissinger� H�F�� G�A� Bekey 	����
� An analysis of continuous parameter identi�cation
methods� Simulation �� �����


Meredith� D�L�� C�L� Karr� K�K� Kumar 	���

� The use of genetic algorithms in the
design of fuzzy�logic controllers� �rd Workshop on Neural Networks"Academic �
Industrial � Defence 	WNN ��

� vol� SPIE���
�� pp� �������� International Society
of Optical Engineering

Merzenich� W� 	���

� Ein einfaches mathematisches Evolutionsmodell� GMD Mittei�
lungen 
�� Bonn

Metropolis� N�� A�W� Rosenbluth� M�W� Rosenbluth� A�H� Teller� E� Teller 	����
� Equa�
tions of state calculations by fast computing machines� J� Chem� Phys� ��� �����
���


Meyer� H�A� 	Ed�
 	����
� Symposium on Monte Carlo methods� Wiley� New York

Meyer� J��A� 	Ed�
 	���

� Adaptive behavior 	journal
� MIT Press� Cambridge MA

Meyer� J��A�� H�L� Roitblat� S�W� Wilson 	Eds�
 	����
� From animals to animats 
�
Proceedings of the 
nd International Conference on Simulation of Adaptive Behavior
	SAB ��

� Honolulu HI� Dec� ����� ���
� MIT Press� Cambridge MA

Meyer� J��A�� S�W� Wilson 	Eds�
 	����
� From animals to animats� Proceedings of
the �st International Conference on Simulation of Adaptive Behavior 	SAB
� Paris�
Sept� 
��
�� ����� MIT Press� Cambridge MA

Michalewicz� Z� 	���

� Genetic algorithms � data structures � evolution programs�
Springer� Berlin

Michalewicz� Z� 	����
� Genetic algorithms � data structures � evolution programs� 
nd
ext� ed�� Springer� Berlin

Michie� D� 	����
� Heuristic search� Comp� J� ��� �����


Miele� A� 	����
� Variational approach to the gradient method"theory and numerical
experiments� in� Zadeh� Neustadt� and Balakrishnan 	����b
� pp� �������

Miele� A�� J�W� Cantrell 	����
� Study on a memory gradient method for the minimiza�
tion of functions� JOTA 	� �������

Miele� A�� J�W� Cantrell 	����
� Memory gradient method for the minimization of func�
tions� in� Balakrishnan et al� 	����
� pp� 
�
�
��

Miele� A�� J�N� Damoulakis� J�R� Cloutier� J�L� Tietze 	����
� Sequential gradient�
restoration algorithm for optimal control problems with nondi�erential constraints�
JOTA �	� 
���
��




�� References

Miele� A�� H�Y� Huang� J�C� Heidemann 	����
� Sequential gradient�restoration algo�
rithm for the minimization of constrained functions"ordinary and conjugate gra�
dient versions� JOTA �� 
���
��

Miele� A�� A�V� Levy� E�E� Cragg 	����
� Modi�cations and extensions of the conjugate
gradient�restoration algorithm for mathematical programming problems� JOTA ��
������


Miele� A�� J�L� Tietze� A�V� Levy 	���

� Summary and comparison of gradient�restora�
tion algorithms for optimal control problems� JOTA ��� �������

Miller� R�E� 	����
� A comparison of some theoretical models of parallel computation�
IEEE Trans� C
��� �������

Millstein� R�E� 	����
� Control structures in Illiac IV Fortran� CACM ��� �
���
�

Minot� O�N� 	����
� Arti�cial intelligence and new simulations� Simulation �	� 
���
��

Minsky� M� 	����
� Steps toward arti�cial intelligence� IRE Proc� ��� ����

Miranker� W�L� 	����
� Parallel methods for approximating the root of a function� IBM
J� Res� Dev� �	� 
������

Miranker� W�L� 	����
� A survey of parallelism in numerical analysis� SIAM Review �	�
�
�����

Mitchell� B�A�� Jr� 	����
� A hybrid analog�digital parameter optimizer for Astrac II�
AFIPS Conf� Proc� ��� 
���
��

Mitchell� R�A�� J�L� Kaplan 	����
� Nonlinear constrained optimization by a non�random
complex method� NBS J� Res� C� Engng� Instr� ��� 
���
��

Mlynski� D� 	����a
� Der Wirkungsgrad experimenteller Optimierungsstrategien� Dr��
Ing� Diss�� Technical University 	RWTH
 of Aachen� Germany� Dec� ����

Mlynski� D� 	����b
� Maximalisierung durch logische Suchprozesse� in� Steinbuch and
Wagner 	����
� pp� �
���

Mlynski� D� 	����a
� Ein Beitrag zur statistischen Theorie der Optimierungsstrategien I
and II� Regelungstechnik ��� 
���
�� and �
�����

Mlynski� D� 	����b
� E�ciency of experimental strategies for optimising feedback control
of disturbed processes� Proceedings of the IIIrd IFAC Congress� London� June �����
paper 
��G

Mockus� J�B� see also under Motskus� I�B�

Mockus� J�B� 	����
� On the optimization of power distribution systems� in� Schwarz
	����
� technical papers� vol� �� pp� ����
�� to ����
���



References 
��

Moiseev� N�N� 	Ed�
 	����
� Colloquium on methods of optimization� Springer� Berlin

Moran� P�A�P� 	����
� Unsolved problems in evolutionary theory� in� LeCam and Ney�
man 	����
� pp� �������

Mor�e� J�J�� S�J� Wright 	����
� Optimization software guide� vol� �� of Frontiers in
Applied Mathematics� SIAM� Philadelphia

Morrison� D�D� 	����
� Optimization by least squares� SIAM J� Numer� Anal� �� �����

Motskus� I�B� see also under Mockus� J�B�

Motskus� I�B� 	����
� Some experiments related to the capabilities of man in solving
multiextremal problems heuristically� Engng� Cybern� 		�
� �����

Motskus� I�B� 	����
� Mnogoekstremalnye sadachi v projektirovanii� Nauka� Moscow

Motskus� I�B�� A�A� Feldbaum 	����
� Symposium on multiextremal problems� Trakay�
June ����� Engng� Cybern� �	�
� �������

Movshovich� S�M� 	����
� Random search and the gradient method in optimization prob�
lems� Engng� Cybern� �	�
� �����

Mufti� I�H� 	����
� Computational methods in optimal control problems� Springer� Berlin

Mugele� R�A� 	����
� A nonlinear digital optimizing program for process control systems�
AFIPS Conf� Proc� ��� ����


Mugele� R�A� 	���

� A program for optimal control of nonlinear processes� IBM Systems
J� �� 
���

Mugele� R�A� 	����
� The probe and edge theorems for non�linear optimization� in� Lavi
and Vogl 	����
� pp� �������

M uhlenbein� H�� D� Schlierkamp�Voosen 	����a
� Predictive models for the breeder ge�
netic algorithm I� Continuous Parameter Optimization� Evolutionary Computation
�� 
����

M uhlenbein� H�� D� Schlierkamp�Voosen 	����b
� Optimal interaction of mutation and
crossover in the breeder genetic algorithm� in� Forrest 	����
� pp� ���

M uller�Merbach� H� 	����
� Operations Research"Methoden und Modelle der Opti�
malplanung� 
nd ed�� F� Vahlen� Berlin

Munson� J�K�� A�I� Rubin 	����
� Optimization by random search on the analog com�
puter� IRE Trans� EC
�� 
���
��

Murata� T� 	����
� The use of adaptive constrained descent in systems design� University
of Illinois� Coordinated Science Laboratory� report R����� Urbana IL� Dec� ����




�� References

Murray� W� 	Ed�
 	���
a
� Numerical methods for unconstrained optimization� Aca�
demic Press� London

Murray� W� 	���
b
� Second derivative methods� in� Murray 	���
a
� pp� �����

Murray� W� 	���
c
� Failure� the causes and cures� in� Murray 	���
a
� pp� �����



Murtagh� B�A� 	����
� A short description of the variable�metric method� in� Abadie
	����
� pp� �
���
�

Murtagh� B�A�� R�W�H� Sargent 	����
� Computational experience with quadratically
convergent minimisation methods� Comp� J� �	� �������

Mutseniyeks� V�A�� L�A� Rastrigin 	����
� Extremal control of continuous multiparam�
eter systems by the method of random search� Engng� Cybern� �	�
� �
���

Myers� G�E� 	����
� Properties of the conjugate�gradient and Davidon methods� JOTA
�� 
���
��

Nachtigall� W� 	����
� Biotechnik"statische Konstruktionen in der Natur� Quelle und
Meyer� Heidelberg� Germany

Nachtigall� W� 	Ed�
 	���

� Technische Biologie und Bionik �� Proceedings of the �st
Congress on Bionics� Wiesbaden� June ������ ���
� BIONA report �� G� Fischer�
Stuttgart

Nake� F� 	����
� Zerti�kat zu Algorithmus 
"Orthonormierung von Vektoren nach E�
Schmidt� Computing �� 
��

Neave� H�R� 	����
� On using the Box�M uller transformation with multiplicative con�
gruential pseudo�random number generators� Appl� Stat� ��� �
���

Nelder� J�A�� R� Mead 	����
� A simplex method for function minimization� Comp� J�
�� �������

Nenonen� L�K�� B� Pagurek 	����
� Conjugate gradient optimization applied to a copper
converter model� Automatica �� �������

Neumann� J� von 	����
� Die Rechenmaschine und das Gehirn� Oldenbourg� Munich

Neumann� J� von 	����
� Theory of self�reproducing automata� University of Illinois
Press� Urbana�Champaign IL

Neumann� J� von� O� Morgenstern 	����
� Spieltheorie und wirtschaftliches Verhalten�
Physica�Verlag� W urzburg� Germany

Newman� D�J� 	����
� Location of the maximum on unimodal surfaces� JACM ��� ����
���



References 
��

Neyman� J� 	Ed�
 	����
� Proceedings of the IInd Berkeley Symposium on Mathematical
Statistics and Probability� ����� University of California Press� Berkeley CA

Neyman� J� 	Ed�
 	����
� Proceedings of the IIIrd Berkeley Symposium on Mathematical
Statistics and Probability� �������� University of California Press� Berkeley CA

Neyman� J� 	Ed�
 	����
� Proceedings of the IVth Berkeley Symposium on Mathematical
Statistics and Probability� ����� University of California Press� Berkeley CA

Nickel� K� 	����
� Allgemeine Forderungen an einen numerischen Algorithmus� ZAMM
��	Sonderheft
� T���T��

Nickel� K�� K� Ritter 	���

� Termination criterion and numerical convergence� SIAM J�
Numer� Anal� �� 
���
��

Niederreiter� H� 	���

� Random number generation and quasi�Monte Carlo methods�
vol� �� of CBMS�NSF Regional Conference Series in Applied Mathematics� SIAM�
Philadelphia

Niemann� H� 	����
� Methoden der Mustererkennung� Akademische Verlagsgesellschaft�
Frankfort�Main

Nikoli�c� %Z�J�� K�S� Fu 	����
� An algorithm for learning without external supervision and
its application to learning control systems� IEEE Trans� AC
��� ������


Nissen� V� 	����
� Evolutionary algorithms in management science� report ���� of the
European Study Group for Evolutionary Economics

Nissen� V� 	����
� Evolution are Algorithmen"Darstellung� Beispiele� betriebswirtschaft�
liche Anwendungsm oglichkeiten� DUV Deutscher Universit atsverlag� Wiesbaden

Norkin� K�B� 	����
� On one method for automatic search for the extremum of a function
of many variables� ARC ��� �������

North� M� 	����
� Time�dependent stochastic model of �oods� Proc� ASCE� J� Hy�
draulics Div� ���
HY�� �������

Nurminski� E�A� 	Ed�
 	���

� Progress in nondi�erentiable optimization� IIASA Col�
laborative Proceedings Series CP��
���� International Institute for Applied Systems
Analysis� Laxenburg� Austria

Odell� P�L� 	����
� An empirical study of three stochastic approximation techniques
applicable to sensitivity testing� report NAVWEPS�����

Oestreicher� H�L�� D�R� Moore 	Eds�
 	����
� Cybernetic problems in bionics� Gordon
Breach� New York

Oi� K�� H� Sayama� T� Takamatsu 	����
� Computational schemes of the Davidon�
Fletcher�Powell method in in�nite�dimensional space� JOTA ��� �������




�� References

Oldenburger� R� 	Ed�
 	����
� Optimal and self optimizing control� MIT Press� Cam�
bridge MA

Oliver� L�T�� D�J� Wilde 	����
� Symmetric sequential minimax search for a maximum�
Fibonacci Quart� �� �������

O�Neill� R� 	����
� Algorithm AS ��"function minimization using a simplex procedure�
Appl� Stat� ��� �������

Opa%ci�c� J� 	����
� A heuristic method for �nding most extrema of a nonlinear functional�
IEEE Trans� SMC
	� ��
����

Oren� S�S� 	����
� Self�scaling variable metric algorithms without line search for uncon�
strained minimization� Math� Comp� ��� �������

Ortega� J�M�� W�C� Rheinboldt 	����
� Monotone iterations for nonlinear equations with
application to Gauss�Seidel methods� SIAM J� Numer� Anal� �� �������

Ortega� J�M��W�C� Rheinboldt 	����
� Iterative solution of nonlinear equations in several
variables� Academic Press� New York

Ortega� J�M�� W�C� Rheinboldt 	���

� A general convergence result for unconstrained
minimization methods� SIAM J� Numer� Anal� �� �����

Ortega� J�M�� M�L� Rocko� 	����
� Nonlinear di�erence equations and Gauss�Seidel type
iterative methods� SIAM J� Numer� Anal� 	� �������

Osborne� M�R� 	���

� Some aspects of nonlinear least squares calculations� in� Lootsma
	���
a
� pp� �������

Osche� G� 	���

� Evolution"Grundlagen� Erkenntnisse� Entwicklungen der Abstam�
mungslehre� Herder� Freiburg� Germany

Ostermeier� A� 	���

� An evolution strategy with momentum adaptation of the random
number distribution� in� M anner and Manderick 	���

� pp� ����
��

Ostrowski� A�M� 	����
� Solution of equations and systems of equations� 
nd ed�� Aca�
demic Press� New York

Ostrowski� A�M� 	����
� Contributions to the theory of the method of steepest descent�
Arch� Ration� Mech� Anal� ��� 
���
��

Overholt� K�J� 	����
� An instability in the Fibonacci and golden section search methods�
BIT �� 
���
��

Overholt� K�J� 	����a
� Note on algorithm 
"Fibonacci search� and algorithm �"Minx�
and the golden section search� Comp� J� �� ���

Overholt� K�J� 	����b
� Algorithm ��"Gold� Comp� J� �� ���



References 
��

Overholt� K�J� 	����c
� Algorithm ��"Goldsec� Comp J� �� ���

Overholt� K�J� 	����
� E�ciency of the Fibonacci search method� BIT �	� �
���

Page� S�E�� D�W� Richardson 	���

� Walsh functions� schema variance� and deception�
Complex Systems �� �
�����

Pagurek� B�� C�M� Woodside 	����
� The conjugate gradient method for optimal control
problems with bounded control variables� Automatica �� �������

Palmer� J�R� 	����
� An improved procedure for orthogonalising the search vectors in
Rosenbrock�s and Swann�s direct search optimisation methods� Comp� J� ��� �����

Papageorgiou� M� 	����
� Optimierung"Statische� dynamische� stochastische Verfahren
f ur die Anwendung� Oldenbourg� Munich

Papentin� F� 	���

� A Darwinian evolutionary system� Dr� rer� nat� Diss�� University
of T ubingen� Germany

Pardalos� P�M�� J�B� Rosen 	����
� Constrained global optimization"algorithms and
applications� vol� 
�� of Lecture Notes in Computer Science� Springer� Berlin

Parkinson� J�M�� D� Hutchinson 	���
a
� A consideration of non�gradient algorithms for
the unconstrained optimization of functions of high dimensionality� in� Lootsma
	���
a
� pp� ������

Parkinson� J�M�� D� Hutchinson 	���
b
� An investigation into the e�ciency of variants
on the simplex method� in� Lootsma 	���
a
� pp� �������

Pask� G� 	���

� Physical and linguistic evolution in self�organizing systems� Proceedings
of the �st IFAC Symposium on Optimization and Adaptive Control� Rome� April
���
� pp� ����

�

Pask� G� 	����
� A cybernetic experimental method and its underlying philosophy� Int�l
J� Man�Machine Stud� 	� 
������

Patrick� M�L� 	���

� A highly parallel algorithm for approximating all zeros of a poly�
nomial with only real zeros� CACM ��� ��
����

Pattee� H�H�� E�A� Edelsack� L� Fein� A�B� Callahan 	Eds�
 	����
� Natural automata
and useful simulations� Spartan� Washington� DC

Paviani� D�A�� D�M� Himmelblau 	����
� Constrained nonlinear optimization by heuristic
programming� Oper� Res� ��� ��
���


Pearson� J�D� 	����
� Variable metric methods of minimization� Comp� J� ��� �������

Peckham� G� 	����
� A new method for minimising a sum of squares without calculating
gradients� Comp� J� �	� �����
�



��� References

Peschel� M� 	����
� Ingenieurtechnische Entscheidungen"Modellbildung und Steuerung
mit Hilfe der Polyoptimierung� Verlag Technik� Berlin

Peters� E� 	����
� OptimiEst"an optimizing expert system using topologies� in� Brebbia
and Hernandez 	����
� pp� 


�
�


Peters� E� 	����
� Ein Beitrag zur wissensbasierten Auswahl und Steuerung von Opti�
mierverfahren� Dr� rer� nat� Diss�� University of Dortmund� Department of Com�
puter Science� May ����

Pierre� D�A� 	����
� Optimization theory with applications� Wiley� New York

Pierson� B�L�� S�G� Rajtora 	����
� Computational experience with the Davidon method
applied to optimal control problems� IEEE Trans� SSC
�� 
���
�


Pike� M�C�� I�D� Hill� F�D� James 	����
� Note on algorithm 
"Fibonacci search� and
on algorithm �"Minx� and algorithm 
 modi�ed"Fibonacci search� Comp� J� ��
�������

Pike� M�C�� J� Pixner 	����
� Algorithm 
"Fibonacci search� Comp� Bull� �� ���

Pincus� M� 	����
� A Monte Carlo method for the approximate solution of certain types
of constrained optimization problems� Oper� Res� ��� �

���

�

Pinkham� R�S� 	����
� Random root location� SIAM J� ��� �������

Pinsker� I�Sh�� B�M� Tseitlin 	���

� A nonlinear optimization problem� ARC �	� �����
����

Plane� D�R�� C� McMillan� Jr� 	����
� Discrete optimization"integer programming and
network analysis for management decisions� Prentice�Hall� Englewood Cli�s NJ

Plaschko� P�� K� Wagner 	����
� Evolutions�Linearisierungs�Programm zur Darstellung
von numerischen Daten durch beliebige Funktionen� report DLR�FB������� DFVLR
Porz�Wahn� Germany

Pluznikov� L�N�� V�O� Andreyev� E�S� Klimenko 	����
� Use of random search method
in industrial planning� Engng� Cybern� �� 

��
��

Polak� E� 	����
� Computational methods in optimization"a uni�ed approach� Aca�
demic Press� New York

Polak� E� 	���

� A survey of methods of feasible directions for the solution of optimal
control problems� IEEE Trans� AC
��� �������

Polak� E� 	����
� An historical survey of computational methods in optimal control�
SIAM Review ��� �������

Polak� E�� G� Ribi&ere 	����
� Note sur la convergence de m�ethodes de directions con�
jugu�ees� Rev� Franc� Inf� Rech� Op�er� 		��
� �����



References ���

Polyak� B�T� 	����
� The conjugate gradient method in extremal problems� USSR Comp�
Math� and Math� Phys� �	�
� �����


Ponstein J� 	����
� Seven kinds of convexity� SIAM Review �� �������

Pontrjagin� L�S�� V�G� Boltjanskij� R�V� Gamkrelidze� E�F� Mis%cenko 	����
� Mathema�
tische Theorie optimaler Prozesse� 
nd ed�� Oldenbourg� Munich

Powell� D�R�� J�R� MacDonald 	���

� A rapidly convergent iterative method for the
solution of the generalized nonlinear least squares problem� Comp� J� ��� �������

Powell� M�J�D� 	���

� An iterative method for �nding stationary values of a function of
several variables� Comp� J� �� �������

Powell� M�J�D� 	����
� An e�cient method for �nding the minimum of a function of
several variables without calculating derivatives� Comp� J� �� ������


Powell� M�J�D� 	����
� A method for minimizing a sum of squares of nonlinear functions
without calculating derivatives� Comp� J� �� �������

Powell� M�J�D� 	����
� Minimization of functions of several variables� in� Walsh 	����
�
pp� �������

Powell� M�J�D� 	����a
� On the calculation of orthogonal vectors� Comp� J� ��� ��
����

Powell� M�J�D� 	����b
� A Fortran subroutine for solving systems of non�linear algebraic
equations� UKAEA Research Group� report AERE�R������ Harwell� Oxon

Powell� M�J�D� 	����
� A theorem on rank one modi�cations to a matrix and its inverse�
Comp� J� ��� 
���
��

Powell� M�J�D� 	����a
� Rank one methods for unconstrained optimization� in� Abadie
	����
� pp� �������

Powell� M�J�D� 	����b
� A survey of numerical methods for unconstrained optimization�
SIAM Review ��� �����

Powell� M�J�D� 	����c
� A Fortran subroutine for unconstrained minimization� requiring
�rst derivatives of the objective function� UKAEA Research Group� report AERE�
R������ Harwell� Oxon

Powell� M�J�D� 	����d
� A hybrid method for nonlinear equations� in� Rabinowitz 	����
�
pp� ������

Powell� M�J�D� 	����e
� A Fortran subroutine for solving systems of nonlinear algebraic
equations� in� Rabinowitz 	����
� pp� �������

Powell� M�J�D� 	����f
� Subroutine VA��A 	Fortran
� updated May 
�th� ����� in� Hop�
per 	����
� p� �




��
 References

Powell� M�J�D� 	����g
� Recent advances in unconstrained optimization� UKAEA Re�
search Group� technical paper AERE�TP����� Harwell� Oxon� Nov� ����

Powell� M�J�D� 	����
� On the convergence of the variable metric algorithm� JIMA ��

����

Powell� M�J�D� 	���
a
� Some properties of the variable metric algorithm� in� Lootsma
	���
a
� pp� ����

Powell� M�J�D� 	���
b
� Quadratic termination properties of minimization algorithms
I"Statement and discussion of results� JIMA ��� ������


Powell� M�J�D� 	���
c
� Quadratic termination properties of minimization algorithms
II"Proofs and theorems� JIMA ��� �������

Powell� M�J�D� 	���
d
� A survey of numerical methods for unconstrained optimization�
in� Geo�rion 	���

� pp� ��
�

Powell� M�J�D� 	���
e
� Problems related to unconstrained optimization� in� Murray
	���
a
� pp� 
����

Powell� M�J�D� 	���
f
� Unconstrained minimization algorithms without computation
of derivatives� UKAEA Research Group� technical paper AERE�TP����� Harwell�
Oxon� April ���


Poznyak� A�S� 	���

� Use of learning automata for the control of random search� ARC
		� ���
�
���

Press� W�H�� S�A� Teukolsky� W�T� Vetterling� F�B� Flannery 	���

� Numerical recipes
in Fortran� 
nd ed�� Cambridge University Press� Cambridge UK 	especially Chap�
�� Random numbers� pp� 
������


Prusinkiewicz� P�� A� Lindenmayer 	����
� The algorithmic beauty of plants"the virtual
laboratory� Springer� Berlin

Pugachev� V�N� 	����
� Determination of the characteristics of complex systems using
statistical trials and analytical investigation� Engng� Cybern� �� ���������

Pugh� E�L� 	����
� A gradient technique of adaptive Monte Carlo� SIAM Review ��
�������

Pun� L� 	����
� Introduction to optimization practice� Wiley� New York

Rabinowitz� P� 	Ed�
 	����
� Numerical methods for nonlinear algebraic equations� Gor�
don Breach� London

Ralston� A�� H�S� Wilf 	Eds�
 	����
� Mathematische Methoden f ur Digitalrechner� Old�
enbourg� Munich



References ���

Ralston� A�� H�S� Wilf 	Eds�
 	����
� Mathematische Methoden f ur Digitalrechner II�
Oldenbourg� Munich

Rappl� G� 	����
� Konvergenzraten von Random�Search�Verfahren zur globalen Opti�
mierung� Dr� rer� nat� Diss�� Hochschule der Bundeswehr� Munich�Neubiberg�
Department of Computer Science� Nov� ����

Rastrigin� L�A� 	����
� Extremal control by the method of random scanning� ARC ���
�������

Rastrigin� L�A� 	����
� The convergence of the random search method in the extremal
control of a many�parameter system� ARC ��� ��������


Rastrigin� L�A� 	����a
� Sluchainyi poisk v zadachakh optimisatsii mnogoparametrich�
eskikh sistem� Zinatne� Riga� 	for a translation into English see next item


Rastrigin� L�A� 	����b
� Random search in optimization problems for multiparameter
systems� Air Force System Command� Foreign Technical Division� FTD�HT�������

Rastrigin� L�A� 	����
� Stochastic methods of complicated multi�parameter system op�
timization� Proceedings of the IIIrd IFAC Congress� London� June ����� paper ��F

Rastrigin� L�A� 	����
� Raboty po teorii i primeneniyu statisticheskikh metodov opti�
misatsii v institute elektroniki i vychislitelnoi tekhniki Akademii Nauk Latviiskoi
SSR� Avtomatika i Vychislitelnaya Tekhnika 	����� �
� �����

Rastrigin� L�A� 	����
� Statisticheskiye metody poiska� Nauka� Moscow

Rastrigin� L�A� 	����
� Teorija i primenenije sluchainovo poiska� Zinatne� Riga

Rastrigin� L�A� 	���

� Adaptivnye sistemy� vol� �� Zinatne� Riga

Rauch� S�W� 	����
� A convergence theory for a class of nonlinear programming prob�
lems� SIAM J� Numer� Anal� ��� 
���

�

Rawlins� G�J�E� 	Ed�
 	����
� Foundations of genetic algorithms� Morgan Kaufmann�
San Mateo CA

Rechenberg� I� 	����
� Cybernetic solution path of an experimental problem� Royal Air�
craft Establishment� Library Translation ��

� Farnborough� Hants� Aug� �����
English translation of the unpublished written summary of the lecture �Kyberne�
tische L osungsansteuerung einer experimentellen Forschungsaufgabe�� delivered at
the joint annual meeting of the WGLR and DGRR� Berlin� ����

Rechenberg� I� 	����
� Evolutionsstrategie"Optimierung technischer Systeme nach Prin�
zipien der biologischen Evolution� Frommann�Holzboog� Stuttgart

Rechenberg� I� 	����
� Evolutionsstrategien� in� Schneider and Ranft 	����
� pp� ������



��� References

Rechenberg� I� 	����
� Evolution strategy"nature�s way of optimization� in� Bergmann
	����
� pp� �����
�

Rechenberg� I� 	����
� Evolutionsstrategie ���� Frommann�Holzboog� Stuttgart

Rein� H�� M� Schneider 	����
� Einf uhrung in die Physiologie des Menschen� Springer�
Berlin

Rhead� D�G� 	����
� Some numerical experiments on Zangwill�s method for uncon�
strained minimization� University of London� Institute of Computer Science� work�
ing paper ICSI����

Ribi&ere� G� 	����
� Sur la m�ethode de Davidon�Fletcher�Powell pour la minimisation des
fonctions� Mgmt� Sci� ��� ��
���


Rice� J�R� 	����
� Experiments on Gram�Schmidt orthogonalization� Math� Comp� ���
�
���
�

Richardson� J�A�� J�L� Kuester 	����
� Algorithm ��� 	E�
"the complex method for
constrained optimization� CACM ��� �������

Riedl� R� 	����
� Die Strategie der Genesis� Piper� Munich

Robbins� H�� S� Monro 	����
� A stochastic approximation method� Ann� Math� Stat�
��� �������

Roberts� P�D�� R�H� Davis 	����
� Conjugate gradients� Control �	� 
���
��

Roberts� S�M�� H�I� Lyvers 	����
� The gradient method in process control� Ind� Engng�
Chem� �	� ������


Rodlo�� R�K� 	����
� Bestimmung der Geschwindigkeit von Versetzungsgruppen in neu�
tronen�bestrahlten Kupfer�Einkristallen� Dr� rer� nat� Diss�� Technical University
of Braunschweig� Germany� Sept� ����

Rosen� J�B� 	����
� The gradient projection method for nonlinear programming I"
Linear constraints� SIAM J� �� ����
��

Rosen� J�B� 	����
� The gradient projection method for nonlinear programming II"
Nonlinear constraints� SIAM J� �� ������


Rosen� J�B� 	����
� Iterative solution of nonlinear optimal control problems� SIAM J�
Contr� �� 

��
��

Rosen� J�B�� O�L� Mangasarian� K� Ritter 	Eds�
 	����
� Nonlinear programming� Aca�
demic Press� New York

Rosen� J�B�� S� Suzuki 	����
� Construction of nonlinear programming test problems�
CACM �� ���



References ���

Rosen� R� 	����
� Optimality principles in biology� Butterworths� London

Rosenblatt� F� 	����
� The perceptron"a probabilistic model for information storage
and organization in the brain� Psychol� Rev� ��� �������

Rosenbrock� H�H� 	����
� An automatic method for �nding the greatest or least value
of a function� Comp� J� 	� �������

Rosenbrock� H�H�� C� Storey 	����
� Computational techniques for chemical engineers�
Pergamon Press� Oxford UK

Ross� G�J�S� 	����
� The e�cient use of function minimization in non�linear maximum�
likelihood estimation� Appl� Stat� ��� 
���

�

Rothe� R� 	����
� H ohere Mathematik f ur Mathematiker� Physiker und Ingenieure� I"
Di�erentialrechnung und Grundformeln der Integralrechnung nebst Anwendungen�
��th ed�� Teubner� Leipzig� Germany

Roughgarden� J�W� 	����
� Theory of population genetics and evolutionary ecology�
Macmillan� New York

Rozvany� G� 	Ed�
 	����
� J� on Structural Optimization� Springer� Berlin

Rudolph� G� 	����
� Global optimization by means of distributed evolution strategies�
in� Schwefel and M anner 	����
� pp� 
���
��

Rudolph� G� 	���
a
� On Correlated mutation in evolution strategies� in� M anner and
Manderick 	���

� pp� �������

Rudolph� G� 	���
b
� Parallel approaches to stochastic global optimization� in� Joosen
and Milgrom 	���

� pp� 
���
��

Rudolph� G� 	����
� Massively parallel simulated annealing and its relation to evolution�
ary algorithms� Evolutionary Computation �	�
� �������

Rudolph� G� 	����a
� Convergence analysis of canonical genetic algorithms� IEEE Trans�
NN
�� ������

Rudolph� G� 	����b
� An evolutionary algorithm for integer programming� in� Davidor�
Schwefel� and M anner 	����
� pp� �������

Rutishauser� H� 	����
� Algorithmus 
"Orthonormierung von Vektoren nach E� Schmidt�
Computing �� �������

Rybashov� M�V� 	����a
� The gradient method of solving convex programming problems
on electronic analog computers� ARC ��� ���������

Rybashov� M�V� 	����b
� Gradient method of solving linear and quadratic programming
problems on electronic analog computers� ARC ��� 
����
���



��� References

Rybashov� M�V� 	����
� Insensitivity of gradient systems in the solution of linear prob�
lems on analog computers� ARC 	�� ���������

Ryshik� I�M�� I�S� Gradstein 	����
� Summen�� Produkt� und Integraltafeln� 
nd ed��
Deutscher Verlag der Wissenschaften� Berlin

Saaty� T�L� 	����
� The number of vertices of a polyhedron� Amer� Math� Monthly ���
�
�����

Saaty� T�L� 	����
� A conjecture concerning the smallest bound on the iterations in linear
programming� Oper� Res� ��� �������

Saaty� T�L� 	����
� Optimization in integers and related extremal problems� McGraw�
Hill� New York

Saaty� T�L�� J� Bram 	����
� Nonlinear mathematics� McGraw�Hill� New York

Sacks� J� 	����
� Asymptotic distribution of stochastic approximation procedures� Ann�
Math� Stat� ��� �������

Sameh� A�H� 	����
� On Jacobi and Jacobi�like algorithms for a parallel computer� Math�
Comp� ��� �������

Samuel� A�L� 	����
� Some studies in machine learning using the game of checkers� in�
Feigenbaum and Feldman 	����
� pp� ������

Sargent� R�W�H�� D�J� Sebastian 	���

� Numerical experience with algorithms for un�
constrained minimization� in� Lootsma 	���
a
� pp� �����

Sargent� R�W�H�� D�J� Sebastian 	����
� On the convergence of sequential minimization
algorithms� JOTA ��� �������

Saridis� G�N� 	����
� Learning applied to successive approximation algorithms� Proceed�
ings of the ���� Joint Automatic Control Conference� Ann Arbor MI� pp� ���������

Saridis� G�N� 	����
� Learning applied to successive approximation algorithms� IEEE
Trans� SSC
�� ������

Saridis� G�N�� H�D� Gilbert 	����
� Self�organizing approach to the stochastic fuel regu�
lator problem� IEEE Trans� SSC
�� �������

Satterthwaite� F�E� 	����a
� REVOP or random evolutionary operation� Merrimack Col�
lege� report ��������� North Andover MA

Satterthwaite� F�E� 	����b
� Random balance experimentation� Technometrics �� ����
���

Satterthwaite� F�E�� D� Shainin 	����
� Pinpoint important process variable with poly�
variable experimentation� J� Soc� Plast� Engrs� ��� 

��
��



References ���

Savage� J�M� 	����
� Evolution� Bayerischer Landwirtschafts�Verlag� Munich

Sawaragi� Y�� T� Takamatsu� K� Fukunaga� E� Nakanishi� H� Tamura 	����
� Dynamic
version of steady state optimizing control of distillation column by trial method�
Automatica �� �������

Scha�er� J�D� 	Ed�
 	����
� Proceedings of the �rd International Conference on Ge�
netic Algorithms� George Mason University� Fairfax VA� June ���� ����� Morgan
Kaufmann� San Mateo CA

Schechter� R�S� 	���

� Iteration methods for nonlinear problems� Trans� Amer� Math�
Soc� ���� �������

Schechter� R�S� 	����
� Relaxation methods for convex problems� SIAM J� Numer� Anal�
�� ������


Schechter� R�S� 	����
� Minimization of a convex function by relaxation� in� Abadie
	����
� pp� �������

Schee�er� L� 	����
�  Uber die Bedeutung der Begri�e �Maximum und Minimum� in der
Variationsrechnung� Mathematische Annalen ��� ����
��

Scheel� A� 	����
� Beitrag zur Theorie der Evolutionsstrategie� Dr��Ing� Diss�� Technical
University of Berlin� Department of Process Engineering

Scheuer� E�M�� D�S� Stoller 	���

� On the generation of normal random vectors� Tech�
nometrics �� 
���
��

Schinzinger� R� 	����
� Optimization in electromagnetic system design� in� Lavi and
Vogl 	����
� pp� ����
��

Schittkowski� K� 	����
� Nonlinear programming codes� vol� ��� of Lecture Notes in
Economics and Mathematical Systems� Springer� Berlin

Schley� C�H�� Jr� 	����
� Conjugate gradient methods for optimization� General Electric
Research and Development Center� report ���C����� Schenectady NY� Jan� ����

Schmalhausen� I�I� 	����
� Grundlagen des Evolutionsprozesses vom kybernetischen
Standpunkt� in� Ljapunov� K ammerer� and Thiele 	����a
� pp� �������

Schmetterer� L� 	����
� Stochastic approximation� in� Neyman 	����
� vol� �� pp� ����
���

Schmidt� J�W�� H� Schwetlick 	����
� Ableitungsfreie Verfahren mit h oherer Konvergenz�
geschwindigkeit� Computing 	� 
���

�

Schmidt� J�W�� H�F� Trinkaus 	����
� Extremwertermittlung mit Funktionswerten bei
Funktionen von mehreren Ver anderlichen� Computing �� 

��
�




��� References

Schmidt� J�W�� K� Vetters 	����
� Ableitungsfreie Verfahren f ur nichtlineare Optimie�
rungsprobleme� Numer� Math� ��� 
���
�


Schmitt� E� 	����
� Adaptive computer algorithms for optimization and root��nding�
NTZ�report �� VDE Verlag� Berlin

Schneider� B�� U� Ranft 	Eds�
 	����
� Simulationsmethoden in der Medizin und Biologie�
Springer� Berlin

Schrack� G�� N� Borowski 	���

� An experimental comparison of three random searches�
in� Lootsma 	���
a
� pp� �������

Schumer� M�A� 	����
� Optimization by adaptive random search� Ph�D� thesis� Princeton
University� Princeton NJ� Nov� ����

Schumer� M�A� 	����
� Hill climbing on a sample function of a Gaussian Markov process�
JOTA �� �������

Schumer� M�A�� K� Steiglitz 	����
� Adaptive step size random search� IEEE Trans�
AC
�	� 
���
��

Schuster� P� 	���

� Vom Makromolek ul zur primitiven Zelle"die Entstehung biologis�
cher Funktion� Chemie in unserer Zeit �	�
� ����

Schwarz� H� 	Ed�
 	����
� Multivariable technical control systems� North�Holland� Am�
sterdam

Schwarz� H�R�� H� Rutishauser� E� Stiefel 	����
� Numerik symmetrischer Matrizen�
Teubner� Stuttgart

Schwefel� D� et al� 	���

� Gesundheitsplanung im Departamento del Valle del Cauca�
report of the German Development Institute� Berlin� July ���


Schwefel� H��P� 	����
� Experimentelle Optimierung einer Zweiphasend use Teil I� report
�� for the project MHD�Staustrahlrohr� AEG Research Institute� Berlin� Oct� ����

Schwefel� H��P� 	����
� Adaptive Mechanismen in der biologischen Evolution und ihr
Ein�u! auf die Evolutionsgeschwindigkeit� Internal report of the Working Group
of Bionics and Evolution Techniques at the Institute for Measurement and Control
Technology� Technical University of Berlin� Department of Process Engineering� July
����

Schwefel� H��P� 	����a
� Evolutionsstrategie und numerischeOptimierung� Dr��Ing� Diss��
Technical University of Berlin� Department of Process Engineering

Schwefel� H��P� 	����b
� Bin are Optimierung durch somatische Mutation� Internal re�
port of the Working Group of Bionics and Evolution Techniques at the Institute
of for Measurement and Control Technology� Technical University of Berlin 	and
the Central Animal Laboratory of the Medical High School of Hannover� SFB ���
Versuchstierforschung of the Veterinary High School of Hannover
� May ����



References ���

Schwefel� H��P� 	����
� Subroutines EVOL� GRUP� KORR"Listings and User�s Guides�
Internal report of the Programme Group of Systems Analysis and Technological De�
velopment� KFA�STE�IB�
���� April ����� Nuclear Research Center 	KFA
 J ulich�
Germany

Schwefel� H��P� 	����
� Optimum Seeking Methods"User�s Guides� Internal report of
the Programme Group of Systems Analysis and Technological Development� KFA�
STE�IB������ Oct� ����� Nuclear Research Center 	KFA
 J ulich� Germany

Schwefel� H��P� 	����
� Collective phenomena in evolutionary systems� in� Checkland
and Kiss 	����
� vol� 
� pp� ��
������

Schwefel� H��P� 	����
� Towards large�scale long�term systems analysis� in� Cheng 	����
�
pp� �������

Schwefel� H��P�� F� Kursawe 	���

� K unstliche Evolution als Modell f ur nat urliche In�
telligenz� in� Nachtigall 	���

� pp� �����

Schwefel� H��P�� R� M anner 	Eds�
 	����
� Parallel problem solving from nature� Pro�
ceedings of the �st PPSN Workshop� Dortmund� Oct� ���� ����� vol� ��� of Lecture
Notes in Computer Science� Springer� Berlin

Schwetlick� H� 	����
� Algorithmus �
"Ein ableitungsfreies Verfahren zur L osung end�
lich�dimensionaler Gleichungssysteme� Computing �� �
��� and ���

Sebald� A�V�� L�J� Fogel 	Eds�
 	����
� Proceedings of the �rd Annual Conference on
Evolutionary Programming� San Diego CA� Feb� 
��
�� ����� World Scienti�c�
Singapore

Sebastian� H��J�� K� Tammer 	Eds�
 	����
� System Modelling and Optimization� vol�
��� of Lecture Notes in Control and Information Sciences� Springer� Berlin

Sergiyevskiy� G�M�� A�P� Ter�Saakov 	����
� Factor experiments in many�dimensional
stochastic approximation of an extremum� Engng� Cybern� �� �������

Shah� B�V�� R�J� Buehler� O� Kempthorne 	����
� Some algorithms for minimizing a
function of several variables� SIAM J� ��� ����


Shanno� D�F� 	����a
� Parameter selection for modi�ed Newton methods for function
minimization� SIAM J� Numer� Anal� �� ������


Shanno� D�F� 	����b
� Conditioning of quasi�Newton methods for function minimization�
Math� Comp� ��� �������

Shanno� D�F�� P�C� Kettler 	����
� Optimal conditioning of quasi�Newton methods�
Math� Comp� ��� �������

Shapiro� I�J�� K�S� Narendra 	����
� Use of stochastic automata for parameter self�
optimization with multimodal performance criteria� IEEE Trans� SSC
�� ��
����



��� References

Shedler� G�S� 	����
� Parallel numerical methods for the solution of equations� CACM
��� 
���
��

Shimizu� T� 	����
� A stochastic approximation method for optimization problems�
JACM ��� �������

Shubert� B�O� 	���

� A sequential method seeking the global maximum of a function�
SIAM J� Numer� Anal� �� �������

Sigmund� K� 	����
� Games of life"explorations in ecology� evolution� and behavior�
Oxford University Press� Oxford UK

Silverman� G� 	����
� Remark on algorithm ��� 	E�
"the damped Taylor�s series method
for minimizing a sum of squares and for solving systems of non�linear equations�
CACM ��� ���

Singer� E� 	���

� Simulation and optimization of oil re�nery design� in� Cooper 	���

�
pp� �
���

Sirisena� H�R� 	����
� Computation of optimal controls using a piecewise polynomial
parameterization� IEEE Trans� AC
��� �������

Slagle� J�R� 	���

� Einf uhrung in die heuristische Programmierung"k unstliche Intelli�
genz und intelligente Maschinen� Verlag Moderne Industrie� Munich

Smith� C�S� 	���

� The automatic computation of maximum likelihood estimates� Na�
tional Coal Board� Scienti�c Department� report SC�����MR���� London� June ���


Smith� D�E� 	����
� An empirical investigation of optimum�seeking in the computer
simulation situation� Oper� Res� ��� �������

Smith� F�B�� Jr�� D�F� Shanno 	����
� An improved Marquardt procedure for non�linear
regressions� Technometrics �	� �����

Smith� J� Maynard 	���

� Evolution and the theory of games� Cambridge University
Press� Cambridge UK

Smith� J� Maynard 	����
� Evolutionary genetics� Oxford University Press� Oxford UK

Smith� L�B� 	����
� Remark on algorithm ��� 	E�
"direct search� CACM ��� ���

Smith� N�H�� D�F� Rudd 	����
� The feasibility of directed random search� University of
Wisconsin� Department of Chemical Engineering� report

Snell� F�M� 	Ed�
 	����
� Progress in theoretical biology� vol� �� Academic Press� New
York

Sorenson� H�W� 	����
� Comparison of some conjugate direction procedures for function
minimization� J� Franklin Inst� ���� �
�����



References ���

Sou%cek� B� and the IRIS Group 	Eds�
 	���

� Dynamic� genetic� and chaotic program�
ming� vol� � of Sixth�Generation Computer Technology Series� Wiley�Interscience�
New York

Southwell� R�V� 	����
� Relaxation methods in engineering science"a treatise on ap�
proximate computation� Oxford University Press� Oxford UK

Southwell� R�V� 	����
� Relaxation methods in theoretical physics� Clarendon Press�
Oxford UK

Sp ath� H� 	����
� Algorithm ��� 	E�� C�
"the damped Taylor�s series method for min�
imizing a sum of squares and for solving systems of nonlinear equations� CACM ���
�
���
�

Spang� H�A�� III 	���

� A review of minimization techniques for nonlinear functions�
SIAM Review �� �������

Spears� W�M�� K�A� De Jong� T� B ack� D�B� Fogel� H� de Garis 	����
� An overview of
evolutionary computation� in� Brazdil 	����
� pp� ��
����

Spedicato� E� 	����
� Stability of Huang�s update for the conjugate gradient method�
JOTA ��� �������

Spendley� W� 	����
� Nonlinear least squares �tting using a modi�ed simplex minimiza�
tion method� in� Fletcher 	����a
� pp� 
���
��

Spendley� W�� G�R� Hext� F�R� Himsworth 	���

� Sequential application of simplex
designs in optimisation and evolutionary operation� Technometrics �� �������

Speyer� J�L�� H�J� Kelley� N� Levine� W�F� Denham 	����
� Accelerated gradient pro�
jection technique with application to rocket trajectory optimization� Automatica ��
�����

Sprave� J� 	����
� Zellul are Evolution are Algorithmen zur Parameteroptimierung� in�
Hofest adt� Kr uckeberg� and Lengauer 	����
� pp� �����
�

Sprave� J� 	����
� Linear neighborhood evolution strategy� in� Sebald and Fogel 	����
�
pp� �
���

Stanton� E�L� 	����
� A discrete element analysis of elasto�plastic plates by energy min�
imization� Ph�D� thesis� Case Western Reserve University� Jan� ����

Stark� R�M�� R�L� Nicholls 	���

� Mathematical foundations for design"civil engineer�
ing systems� McGraw�Hill� New York

Stebbins� G�L� 	����
� Evolutionsprozesse� G� Fischer� Stuttgart

Stein� M�L� 	���

� Gradient methods in the solution of systems of linear equations� NBS
J� Research ��� �������



��
 References

Steinbuch� K� 	����
� Automat und Mensch� �th ed�� Springer� Berlin

Steinbuch� K�� S�W� Wagner 	Eds�
 	����
� Neuere Ergebnisse der Kybernetik� Olden�
bourg� Munich

Stender� J� 	Ed�
 	����
� Parallel genetic algorithms"theory and applications� IOS
Press� Amsterdam

Steuer� R�E� 	����
� Multiple criteria optimization"theory� computation� and applica�
tion� Wiley� New York

Stewart� E�C�� W�P� Kavanaugh� D�H� Brocker 	����
� Study of a global search algorithm
for optimal control� Proceedings of the Vth International Analogue Computation
Meeting� Lausanne� Aug��Sept� ����� pp� 
���
��

Stewart� G�W� 	����
� A modi�cation of Davidon�s minimization method to accept dif�
ference approximations of derivatives� JACM ��� �
���

Stewart� G�W� 	����
� Conjugate direction methods for solving systems of linear equa�
tions� Numer� Math� ��� 
���
��

Stiefel� E� 	���

�  Uber einige Methoden der Relaxationsrechnung� ZAMP 	� ����

Stiefel� E� 	����
� Einf uhrung in die numerischeMathematik� �th ed�� Teubner� Stuttgart

Stoer� J�� C� Witzgall 	����
� Convexity and optimization in �nite dimensions I� Springer�
Berlin

Stolz� O� 	����
� Grundz uge der Di�erential� und Integralrechnung� erster Teil"reelle
Ver anderliche und Functionen� Abschnitt V"die gr o!ten und kleinsten Werte der
Functionen� pp� ����
��� Teubner� Leipzig� Germany

Stone� H�S� 	����a
� Parallel computation"an introduction� IEEE Trans� C
��� �������

Stone� H�S� 	����b
� An e�cient parallel algorithm for the solution of a tri�diagonal
linear system of equations� JACM ��� 
����

Storey� C� 	���

� Applications of a hill climbing method of optimization� Chem� Engng�
Sci� ��	�
� ����


Storey� C�� Rosenbrock 	����
� On the computation of the optimal temperature pro�le
in a tubular reaction vessel� in� Balakrishnan and Neustadt 	����
� pp� 
����

Stratonovich� R�L� 	����
� Does there exist a theory of synthesis of optimal adaptive�
self�learning and self�adaptive systems� ARC ��� ����


Stratonovich� R�L� 	����
� Optimal algorithms of the stochastic approximation type�
Engng� Cybern� �� 
��
�

Strongin� R�G� 	����
� Multi�extremal minimization� ARC 	�� ���������



References ���

Strongin� R�G� 	����
� Minimization of many�extremal functions of several variables�
Engng� Cybern� �� ���������

Suchowitzki� S�I�� L�I� Awdejewa 	����
� Lineare und konvexe Programmierung� Olden�
bourg� Munich

Sugie� N� 	����
� An extension of Fibonaccian searching to multi�dimensional cases�
IEEE Trans� AC
�� ���

Sutti� C�� L� Trabattoni� P� Brughiera 	���

� A method for minimization of a one�
dimensional nonunimodal function� in� Szeg o 	���

� pp� ������


Svechinskii� V�B� 	����
� Random search in probabilistic iterative algorithms� ARC 	��
�����

Swann� W�H� 	����
� report on the development of a new direct searching method of op�
timization� ICI Central Instrument Laboratory� research note ����� Middlesborough�
Yorks� June ����

Swann� W�H� 	����
� A survey of non�linear optimization techniques� FEBS�Letters
�	Suppl�
� S���S��

Swann� W�H� 	���

� Direct search methods� in� Murray 	���
a
� pp� ���
�

Sweschnikow� A�A� 	Ed�
 	����
� Wahrscheinlichkeitsrechnung und mathematischeStatis�
tik in Aufgaben� Teubner� Leipzig� Germany

Sydow� A� 	����
� Eine Methode zur exakten Realisierung des Gradientenverfahrens auf
dem iterativ�arbeitenden Analogrechner� messen�steuern�regeln ��� ��
����

Sydow� A� 	Ed�
 	����
� Simulationstechnik� �th Symposium Simulationstechnik� Berlin�
Sept� ����� Vieweg� Braunschweig� Germany

Synge� J�L� 	����
� A geometrical interpretation of the relaxation method� Quart� Appl�
Math� �� �����

Szczerbicka� H�� P� Ziegler 	Eds�
 	����
� �th Workshop Simulation und K unstliche Intel�
ligenz� Karlsruhe� Germany� April 

�
�� ����� Mitteilungen aus den Arbeitskreisen
der ASIM� Arbeitsgemeinschaft Simulation in der Gesellschaft f ur Informatik 	GI
�
Bonn

Szeg o� G�P� 	Ed�
 	���

� Minimization algorithms� mathematical theories� and com�
puter results� Academic Press� New York

Szeg o� G�P�� G� Treccani 	���

� Axiomatization of minimization algorithms and a new
conjugate gradient method� in� Szeg o 	���

� pp� ����
��

Tabak� D� 	����
� Comparative study of various minimization techniques used in math�
ematical programming� IEEE Trans� AC
��� ��




��� References

Tabak� D� 	����
� Applications of mathematical programming techniques in optimal
control"a survey� IEEE Trans� AC
��� �������

Talkin� A�I� 	����
� The negative gradient method extended to the computer program�
ming of simultaneous systems of di�erential and �nite equations� AFIPS Conf� Proc�
��� �������

Tapley� B�D�� J�M� Lewallen 	����
� Comparison of several numerical optimization meth�
ods� JOTA �� ���


Taran� V�A� 	����a
� A discrete adaptive system with random search for the optimum�
Engng� Cybern� �	�
� ��
����

Taran� V�A� 	����b
� Adaptive systems with random extremum search� ARC ��� �����
����

Tazaki� E�� A� Shindo� T� Umeda 	����
� Decentralized optimization of a chemical process
by a feasible method� IFAC Kyoto Symposium on Systems Engineering Approach
to Computer Control� Kyoto� Japan� Aug� ����� paper 
���

Thom� R� 	����
� Topological models in biology� Topology �� �������

Thomas� M�E�� D�J� Wilde 	����
� Feed�forward control of over�determined systems by
stochastic relaxation� in� Blakemore and Davis 	����
� pp� ���



Todd� J� 	����
� The condition of certain matrices I� Quart� J� Mech� Appl� Math� ��
������


Tokumaru� H�� N� Adachi� K� Goto 	����
� Davidon�s method for minimization problems
in Hilbert space with an application to control problems� SIAM J� Contr� �� �������

Tolle� H� 	����
� Optimierungsverfahren f ur Variationsaufgaben mit gew ohnlichen Di�e�
rentialgleichungen als Nebenbedingungen� Springer� Berlin

Tomlin� F�K�� L�B� Smith 	����
� Remark on algorithm ��� 	E�
"direct search� CACM
��� �������

T orn� A�� A� %Zilinskas 	����
� Global optimization� vol� ��� of Lecture Notes in Com�
puter Science� Springer� Berlin

Tovstucha� T�I� 	����
� The e�ect of random noise on the steady�state operation of a
step�type extremal system for an object with a parabolic characteristic� ARC ���
�������

Traub� J�F� 	����
� Iterative methods for the solution of equations� Prentice�Hall� En�
glewood Cli�s NJ

Treccani� G�� L� Trabattoni� G�P� Szeg o 	���

� A numerical method for the isolation of
minima� in� Szeg o 	���

� pp� 
���
��



References ���

Tsypkin� Ya�Z� see also under Zypkin� Ja�S�

Tsypkin� Ya�Z� 	����a
� All the same� does a theory of synthesis of optimal adaptive
systems exist� ARC ��� �����

Tsypkin� Ya�Z� 	����b
� Optimal hybrid adaptation and learning algorithms� ARC ���
�
����
��

Tsypkin� Ya�Z� 	����c
� Self�learning� what is it� IEEE Trans� AC
�	� ������


Tsypkin� Ya�Z� 	����a
� On learning systems� IFAC Kyoto Symposium on Systems En�
gineering Approach to Computer Control� Kyoto� Japan� Aug� ����� paper ����

Tsypkin� Ya�Z� 	����b
� Generalized learning algorithms� ARC 	�� ����


Tsypkin� Ya�Z� 	����
� Smoothed randomized functionals and algorithms in adaptation
and learning theory� ARC 	�� ������
��

Tsypkin� Ya�Z�� A�S� Poznyak 	���

� Finite learning automata� Engng� Cybern� ���
�������

Tzeng� G��H�� P�L� Yu 	Eds�
 	���

� Proceedings of the ��th International Conference
on Multiple Criteria Decision Making� Taipei� July ���
�� ���
� National Chiao
Tung University� Taipei� Taiwan

Ueing� U� 	����
� Zwei L osungsmethoden f ur nichtkonvexe Programmierungsprobleme�
Springer� Berlin

Ueing� U� 	���

� A combinatorial method to compute a global solution of certain non�
convex optimization problems� in� Lootsma 	���
a
� pp� 

��
��

Unbehauen� H� 	����
� On the parameter optimization of multivariable control systems�
in� Schwarz 	����
� technical papers� vol� 
� pp� 
�
����� to 
�
������

Vagin� V�N�� L�Ye� Rudelson 	����
� An example of a self�organizing system� Engng�
Cybern� �	�
� �����

Vajda� S� 	����
� Mathematical programming� Addison�Wesley� Reading MA

Vajda� S� 	����
� The mathematics of experimental design� Gri�n� London

Vanderplaats� G�N� 	����
� Numerical optimization techniques for engineering design"
with applications� McGraw�Hill� New York

VanNorton� R� 	����
� L osung linearer Gleichungssysteme nach dem Verfahren von
Gauss�Seidel� in� Ralston and Wilf 	����
� pp� �
����

Varah� J�M� 	����
� Certi�cation of algorithm 
�� 	E�
"steep �� CACM �� ���



��� References

Varela� F�J�� P� Bourgine 	Eds�
 	���

� Toward a practice of autonomous systems�
Proceedings of the �st European Conference on Arti�cial Life 	ECAL
� Paris� Dec�
������ ����� MIT Press� Cambridge MA

Varga� J� 	����
� Praktische Optimierung"Verfahren und Anwendungen der linearen
und nichtlinearen Optimierung� Oldenbourg� Munich

Varga� R�S� 	���

� Matrix iterative analysis� Prentice�Hall� Englewood Cli�s NJ

Vaysbord� E�M� 	����
� Asymptotic estimates of the rate of convergence of random
search� Engng� Cybern� �	�
� 

��


Vaysbord� E�M� 	����
� Convergence of a method of random search� Engng� Cybern�
�	�
� �����

Vaysbord� E�M� 	����
� Convergence of a certain method of random search for a global
extremum of a random function� Engng� Cybern� �	�
� �����

Vaysbord� E�M�� D�B� Yudin 	����
� Multiextremal stochastic approximation� Engng�
Cybern� �	�
� ����

Venter� J�H� 	����
� An extension of the Robbins�Monro procedure� Ann� Math� Stat�
	�� �������

Viswanathan� R�� K�S� Narendra 	���

� A note on the linear reinforcement scheme for
variable�structure stochastic automata� IEEE Trans� SMC
�� 
�
�
��

Vitale� P�� G� Taylor 	����
� A note on the application of Davidon�s method to nonlinear
regression problems� Technometrics ��� �������

Vogelsang� R� 	����
� Die mathematische Theorie der Spiele� D ummler� Bonn

Voigt� H��M� 	����
� Evolution and optimization"an introduction to solving complex
problems by replicator networks� Akademie�Verlag� Berlin

Voigt� H��M�� H� M uhlenbein� H��P� Schwefel 	Eds�
 	����
� Evolution and optimiza�
tion ���"Selected papers on evolution theory� combinatorial optimization and re�
lated topics� Wartburg Castle� Eisenach� April 
��� ����� Akademie�Verlag� Berlin

Voltaire� F�M� Arouet de 	����
� Candide oder der Optimismus� Insel Verlag� Frank�
fort�Main� ����

Volz� R�A� 	����
� The minimization of a function by weighted gradients� IEEE Proc�
�	� �������

Volz� R�A� 	����
� Example of function optimization via hybrid computation� Simulation
��� �����

Waddington� C�H� 	Ed�
 	����
� Towards a theoretical biology I"prolegomena� Edin�
burgh University Press� Edinburgh



References ���

Wald� A� 	����
� Sequential analysis� �th ed�� Wiley� New York

Wallack� P� 	����
� Certi�cation of algorithm 
�� 	E�
"steep �� CACM �� ���

Walsh� J� 	Ed�
 	����
� Numerical analysis"an introduction� Academic Press� London

Ward� L�� A� Nag� L�C�W� Dixon 	����
� Hill�climbing techniques as a method of cal�
culating the optical constants and thickness of a thin metallic �lm� Brit� J� Appl�
Phys� 	J� Phys� D
� Ser� 
� �� �������

Wasan� M�T� 	����
� Stochastic approximation� Cambridge University Press� Cambridge
UK

Wasscher� E�J� 	����a
� Algorithm 
�� 	E�
"steep �� CACM �� �������

Wasscher� E�J� 	����b
� Algorithm 
�� 	E�
"steep 
� CACM �� ���

Wasscher� E�J� 	����c
� Remark on algorithm �
� 	E�
"minifun� CACM �� �
�

Wasscher� E�J� 	����
� Remark on algorithm 
�� 	E�
"ative� CACM �� ���

Weber� H�H� 	���

� Einf uhrung in Operations Research� Akademische Verlagsgesell�
schaft� Frankfort�Main

Wegge� L� 	����
� On a discrete version of the Newton�Raphson method� SIAM J� Numer�
Anal� 	� ������


Weinberg� F� 	Ed�
 	����
� Einf uhrung in die Methode Branch and Bound� Springer�
Berlin

Weinberg� F�� C�A� Zehnder 	Eds�
 	����
� Heuristische Planungsmethoden� Springer�
Berlin

Weisman� J�� C�F� Wood 	����
� The use of optimal search for engineering design� in�
Lavi and Vogl 	����
� pp� 
���

�

Weisman� J�� C�F� Wood� L� Rivlin 	����
� Optimal design of chemical process systems�
AIChE Engineering Progress Symposium Series ��� no� ��� pp� �����

Weiss� E�A�� D�H� Archer� D�A� Burt 	����
� Computer sets tower for best run� Petrol
Re�ner ��	��
� �������

Wells� M� 	����
� Algorithm 
�� 	E�
"function minimization 	Flepomin
� CACM ��
�������

Werner� J� 	����
�  Uber die Konvergenz des Davidon�Fletcher�Powell�Verfahrens f ur
streng konvexe Minimierungsaufgaben im Hilbert�Raum� Computing ��� �������

Wheeling� R�F� 	����
� Optimizers"their structure� CACM 	� ��
����



��� References

White� L�J�� R�G� Day 	����
� An evaluation of adaptive step�size random search� IEEE
Trans� AC
��� �������

White� R�C�� Jr� 	����
� Hybrid�computer optimization of systems with random param�
eters� Ph�D� thesis� University of Arizona� Tucson AZ� June ����

White� R�C�� Jr� 	����
� A survey of random methods for parameter optimization�
Simulation ��� ����
��

Whitley� L�D� 	����
� Fundamental principles of deception in genetic search� in� Rawlins
	����
� pp� 

��
��

Whitley� L�D� 	Ed�
 	����
� Foundations of Genetic Algorithms 
� Morgan Kaufmann�
San Mateo CA

Whitley� V�W� 	���

� Algorithm �
� 	E�
"minifun� CACM �� �������

Whittle� P� 	����
� Optimization under constraints"theory and applications of nonlinear
programming� Wiley�Interscience� London

Wiener� N� 	����
� Kybernetik"Regelung und Nachrichten ubertragung in Lebewesen
und Maschine� Econ�Verlag� Dusseldorf� Germany

Wiener� N�� J�P� Schad�e 	Eds�
 	����
� Progress in biocybernetics� vol� 
� Elsevier�
Amsterdam

Wilde� D�J� 	����
� Optimization by the method of contour tangents� AIChE J� �	

�
�������

Wilde� D�J� 	����
� Optimum seeking methods� Prentice�Hall� Englewood Cli�s NJ

Wilde� D�J� 	����
� A multivariable dichotomous optimum�seeking method� IEEE Trans�
AC
��� �����

Wilde� D�J� 	����
� Objective function indistinguishability in unimodal optimization� in�
Lavi and Vogl 	����
� pp� �������

Wilde� D�J�� C�S� Beightler 	����
� Foundations of optimization� Prentice�Hall� Engle�
wood Cli�s NJ

Wilkinson� J�H� 	����
� The algebraic eigenvalue problem� Oxford University Press� Lon�
don

Wilkinson� J�H�� C� Reinsch 	����
� Handbook for automatic computation� vol� 
"
Linear algebra� Springer� Berlin

Wilson� E�O�� W�H� Bossert 	����
� Einf uhrung in die Populationsbiologie� Springer�
Berlin



References ���

Witt� U� 	���

� Explaining process and change"approaches to evolutionary economics�
University of Michigan Press� Ann Arbor MI

Witte� B�F�W�� W�R� Holst 	����
� Two new direct minimum search procedures for
functions of several variables� AFIPS Conf� Proc� ��� ����
��

Witten� I�H� 	���

� Comments on �use of stochastic automata for parameter self�
optimization with multimodal performance criteria�� IEEE Trans� SMC
�� 
���
�


Wolf� G�� T� Legendi� U� Schendel 	Eds�
 	����
� Parcella ���� Proceedings of the �th
International Workshop on Parallel Processing by Cellular Automata and Arrays�
Berlin� Sept� ���
�� ����� vol� 
 of Research in Informatics� Akademie�Verlag� Berlin

Wolfe� P� 	����a
� The simplex method for quadratic programming� Econometrica ���
��
����

Wolfe� P� 	����b
� The secant method for simultaneous nonlinear equations� CACM ��
�
���

Wolfe� P� 	����
� On the convergence of gradient methods under constraints� IBM Zurich�
Switzerland� Research Laboratory report RZ�
��� March ����

Wolfe� P� 	����
� Another variable metric method� IBM working paper

Wolfe� P� 	����
� Convergence conditions for ascent methods� SIAM Review ��� 

��
��

Wolfe� P� 	����
� Convergence theory in nonlinear programming� in� Abadie 	����
� pp�
����

Wolfe� P� 	����
� Convergence conditions for ascent methods II"some corrections� SIAM
Review �	� �������

Wol�� W�� C��J� Soeder� F�R� Drepper 	Eds�
 	����
� Ecodynamics"Contributions to
theoretical ecology� Springer� Berlin

Wood� C�F� 	����
� Application of direct search to the solution of engineering problems�
Westinghouse Research Laboratory� scienti�c paper ����
�����P�� Pittsburgh PA�
Oct� ����

Wood� C�F� 	���

� Recent developments in direct search techniques� Westinghouse Re�
search Laboratory� research paper �
������

�Rl� Pittsburgh PA

Wood� C�F� 	����
� Review of design optimization techniques� IEEE Trans� SSC
��
���
�

Yates� F� 	����
� A fresh look at the basic principles of the design and analysis of
experiments� in� LeCam and Neyman 	����
� pp� �������



�
� References

Youden� W�J�� O� Kempthorne� J�W� Tukey� G�E�P� Box� J�S� Hunter� F�E� Satterthwaite�
T�A� Budne 	����
� Discussion of the papers of Messrs� Satterthwaite and Budne�
Technometrics �� �������

Yovits� M�C�� S� Cameron 	Eds�
 	����
� Self�organizing systems� Pergamon Press� Ox�
ford UK

Yovits� M�C�� G�T� Jacobi� D�G� Goldstein 	Eds�
 	���

� Self�organizing systems� Spar�
tan� Washington� DC

Yudin� D�B� 	����
� Quantitative analysis of complex systems I� Engng� Cybern� 		�
�
���

Yudin� D�B� 	����
� Quantitative analysis of complex systems II� Engng� Cybern� �	�
�
����

Yudin� D�B� 	���

� New approaches to formalizing the choice of decisions in complex
situations� ARC 		� �������

Yvon� J�P� 	���

� On some random search methods� in� Szeg o 	���

� pp� �������

Zach� F� 	����
� Technisches Optimieren� Springer� Vienna

Zadeh� L�A�� L�W� Neustadt� A�V� Balakrishnan 	Eds�
 	����a
� Computing methods in
optimization problems 
� Academic Press� London

Zadeh� L�A�� L�W� Neustadt� A�V� Balakrishnan 	Eds�
 	����b
� Computing methods in
optimization problems� Springer� Berlin

Zadeh� N� 	����
� A note on the cyclic coordinate ascent method� Mgmt� Sci� ���
��
����

Zahradnik� R�L� 	����
� Theory and techniques of optimization for practicing engineers�
Barnes and Noble� New York

Zakharov� V�V� 	����
� A random search method� Engng� Cybern� �	

� 
����

Zakharov� V�V� 	����
� The method of integral smoothing in many�extremal and stochas�
tic problems� Engng� Cybern� �� ������


Zangwill� W�I� 	����
� Minimizing a function without calculating derivatives� Comp� J�
��� 
���
��

Zangwill� W�I� 	����
� Nonlinear programming"a uni�ed approach� Prentice�Hall� En�
glewood Cli�s NJ

Zeleznik� F�J� 	����
� Quasi�Newton methods for nonlinear equation� JACM ��� 
���
��

Zellnik� H�E�� N�E� Sondak� R�S� Davis 	���

� Gradient search optimization� Chem�
Engng� Progr� ��	�
� �����



References �
�

Zerbst� E�W� 	����
� Bionik� Teubner� Stuttgart

Zettl� G� 	����
� Ein Verfahren zum Minimieren einer Funktion bei eingeschr anktem
Variationsbereich der Parameter� Numer� Math� ��� ������


Zhigljavsky� A�A� 	����
� Theory of global random search� Kluwer� Dordrecht� The
Netherlands

Zigangirov� K�S� 	����
� Optimal search in the presence of noise� Engng� Cybern� 		�
�
��
����

Zoutendijk� G� 	����
� Methods of feasible directions"a study in linear and nonlinear
programming� Elsevier� Amsterdam

Zoutendijk� G� 	����
� Nonlinear programming"computational methods� in� Abadie
	����
� pp� �����

Zurm uhl� R� 	����
� Praktische Mathematik f ur Ingenieure und Physiker� �th ed�� Sprin�
ger� Berlin

Zwart� P�B� 	����
� Nonlinear programming"a quadratic analysis of ridge paralysis�
JOTA �� �������

Zwart� P�B� 	����
� Nonlinear programming"counterexample to two global optimization
algorithms� Oper� Res� ��� �
����
��

Zypkin� Ja�S� see also under Tsypkin� Ya�Z�

Zypkin� Ja�S� 	����
� Adaption und Lernen in automatischen Systemen� Oldenbourg�
Munich

Zypkin� Ja�S� 	����
� Probleme der Adaption in automatischen Systemen� messen�steuern�
regeln ��� ��
����

Zypkin� Ja�S� 	����
� Adaption und Lernen in kybernetischen Systemen� Oldenbourg�
Munich



�

 References

Glossary of Abbreviations

AAAS American Association for the Advancement of Science
ACM Association for Computing Machinery
AEG Allgemeine Elektricit ats�Gesellschaft
AERE Atomic Energy Research Establishment
AFIPS American Federation of Information Processing Societies
AGARD Advisory Group for Aerospace Research and Development
AIAA American Institute of Aeronautics and Astronautics
AIChE American Institute of Chemical Engineers
AIEE American Institute of Electrical Engineers
ANL Argonne National Laboratory
ARC Automation and Remote Control

	cover�to�cover translation of Avtomatika i Telemechanika

ASME American Society of Mechanical Engineers
BIT Nordisk Tidskrift for Informationsbehandling
CACM Communications of the ACM
DFVLR Deutsche Forschungs� und Versuchsanstalt f ur Luft� und Raumfahrt
DGRR Deutsche Gesellschaft f ur Raketentechnik und Raumfahrt
DLR Deutsche Luft� und Raumfahrt
FEBS Federation of European Biochemical Societies
GI Gesellschaft f ur Informatik
GMD Gesellschaft f ur Mathematik und Datenverarbeitung
IBM International Business Machines Corporation
ICI Imperial Chemical Industries Limited
IEE Institute of Electrical Engineers
IEEE Institute of Electrical and Electronics Engineers

Transactions AC on Automatic Control
BME on Bio�Medical Engineering
C on Computers
MIL on Military Electronics
MTT on Microwave Theory and Techniques
NN on Neural Networks
SMC on Systems� Man� and Cybernetics
SSC on Systems Science and Cybernetics

IFAC International Federation of Automatic Control
IIASA International Institute for Applied Systems Analysis
IMACS International Association for Mathematics and Computers in Simulation
IRE Institute of Radio Engineers

Transactions EC on Electronic Computers
EM on Engineering Management

ISA Instrument Society of America
JACM Journal of the ACM



�
�

JIMA Journal of the Institute of Mathematics and Its Applications
JOTA Journal of Optimization Theory and Applications
KFA Kernforschungsanlage 	Nuclear Research Center
 J ulich
KfK Kernforschungszentrum 	Nuclear Research Center
 Karlsruhe
MIT Massachusetts Institute of Technology
NASA National Aeronautics and Space Administration
NBS National Bureau of Standards
NTZ Nachrichtentechnische Zeitschrift
PPSN Parallel Problem Solving from Nature
SIAM Society for Industrial and Applied Mathematics
UKAEA United Kingdom Atomic Energy Authority
VDE Verband Deutscher Elektrotechniker
VDI Verein Deutscher Ingenieure
WGLR Wissenschaftliche Gesellschaft f ur Luft� und Raumfahrt
ZAMM Zeitschrift f ur angewandte Mathematik und Mechanik
ZAMP Zeitschrift f ur angewandte Mathematik und Physik



�
� References


