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Allen Spivey Dimitri P. Bertsekas Dengfeng Sun Liqun Qi

this book aims to illustrate with practical examples the applications of linear optimization techniques it is written in simple and easy to
understand language and has put together a useful and comprehensive set of worked examples based on real life problems the topics
include linear programming integer programming and goal programming the book can be used by teachers taught course students and
research students of engineering and business management disciplines it is however not suitable for students of pure mathematics as its
emphasis is on applications rather than theories

this  book  provides  a  critical  update  and  synthesis  of  contemporary  evidence  for  schizophrenia  as  a  brain  disease  of  early
neurodevelopmental origin it does this through contributions from leading authorities in this field who work at multiple levels of biological
and epidemiological  enquiry  the work seeks both to  integrate this  evolving body of  evidence and to examine the strengths and
weaknesses of the neurodevelopmental model

this is a textbook about linear and integer linear optimization there is a growing need in industries such as airline trucking and financial
engineering to solve very large linear and integer linear optimization problems building these models requires uniquely trained individuals
not  only  must  they have a  thorough understanding of  the  theory  behind mathematical  programming they must  have substantial
knowledge of how to solve very large models in today s computing environment the major goal of the book is to develop the theory of
linear  and integer  linear  optimization in  a unified manner  and then demonstrate how to use this  theory in  a modern computing
environment to solve very large real world problems after presenting introductory material in part i part ii of this book is de voted to the
theory of linear and integer linear optimization this theory is developed using two simple but unifying ideas projection and inverse projec
tion through projection we take a system of linear inequalities and replace some of the variables with additional linear inequalities inverse
projection the dual of this process involves replacing linear inequalities with additional variables fundamental results such as weak and
strong duality theorems of the alternative complementary slackness sensitivity analysis finite basis the orems etc are all explained using
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projection or inverse projection indeed a unique feature of this book is that these fundamental results are developed and explained before
the simplex and interior point algorithms are presented

the subject a little explanation is in order for our choice of the title linear opti 1 mization and corresponding terminology for what has
traditionally been called linear programming theword programming in this context can be confusing and or misleading to students linear
programming problems are referred to as optimization problems but the general term linear p gramming remains this can cause people
unfamiliar with the subject to think that it is about programming in the sense of writing computer code it isn t this workbook is about the
beautiful mathematics underlying the ideas of optimizing linear functions subject to linear constraints and the algorithms to solve such
problems in particular much of what we d cuss is the mathematics of simplex algorithm for solving such problems developed by george
dantzig in the late 1940s the word program in linear programming is a historical artifact when dantzig rstdevelopedthe simplex algorithm
to solvewhat arenowcalled linear programming problems his initial model was a class of resource location problems to be solved for the u
s air force the decisions about theallocationswerecalled programs bytheairforce andhencetheterm

this monograph is devoted to the basic component of the theory of linear optimisation problems systems of linear inequalities such an
approach is exact in both a historical and methodological sense in the first two chapters attention focuses on economic interpretation of
models theorems and approaches the other chapters are dedicated to less traditional problems of linear optimisation such as improper
problems and duality lexicographic problems and duality piecewise linear problems and duality etc the book also covers some general
methods for calculating processes for certain problems of linear optimisation the problem of stability and correctness this book contains
original scientific material which is of value and interest to students and specialists in mathematical optimisation operation research
economic mathematical modelling and related disciplines

linear programming attracted the interest of mathematicians during and after world war ii when the first computers were constructed and
methods for solving large linear programming problems were sought in connection with specific practical problems for example providing
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logistical support for the u s armed forces or modeling national economies early attempts to apply linear programming methods to solve
practical problems failed to satisfy expectations there were various reasons for the failure one of them which is the central topic of this
book was the inexactness of the data used to create the models this phenomenon inherent in most pratical problems has been dealt with
in several ways at first linear programming models used average values of inherently vague coefficients but the optimal solutions of these
models were not always optimal for the original problem itself later researchers developed the stochastic linear programming approach
but this too has its limitations recently interest has been given to linear programming problems with data given as intervals convex sets
and or fuzzy sets the individual results of these studies have been promising but the literature has not presented a unified theory linear
optimization  problems with  inexact  data  attempts  to  present  a  comprehensive  treatment  of  linear  optimization  with  inexact  data
summarizing existing results and presenting new ones within a unifying framework

linear optimization and dualiyy a modern exposition departs from convention in significant ways standard linear programming textbooks
present the material in the order in which it was discovered duality is treated as a difficult add on after coverage of formulation the simplex
method and polyhedral theory students end up without knowing duality in their bones this text brings in duality in chapter 1 and carries
duality all the way through the exposition chapter 1 gives a general definition of duality that shows the dual aspects of a matrix as a
column of rows and a row of columns the proof of weak duality in chapter 2 is shown via the lagrangian which relies on matrix duality the
first three lp formulation examples in chapter 3 are classic primal dual pairs including the diet problem and 2 person zero sum games for
many  engineering  students  optimization  is  their  first  immersion  in  rigorous  mathematics  conventional  texts  assume  a  level  of
mathematical sophistication they don t have this text embeds dozens of reading tips and hundreds of answered questions to guide such
students features emphasis on duality throughout practical tips for modeling and computation coverage of computational complexity and
data structures exercises and problems based on the learning theory concept of the zone of proximal development guidance for the
mathematically unsophisticated reader about the author craig a tovey is a professor in the h milton stewart school of industrial and
systems engineering at georgia institute of technology dr tovey received an ab from harvard college an ms in computer science and a phd
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in operations research from stanford university his principal activities are in operations research and its interdisciplinary applications he
received a presidential young investigator award and the jacob wolfowitz prize for research in heuristics he was named an institute fellow
at georgia tech and was recognized by the acm special interest group on electronic commerce with the test of time award dr tovey
received the 2016 golden goose award for his research on bee foraging behavior leading to the development of the honey bee algorithm

the conical approach provides a geometrical understanding of optimization and is a powerful research tool and useful problem solving
technique for example in decision support and real time control applications conical optimality conditions are first stated in a very general
optimization framework and then applied to linear programming a complete theory along with primal and dual algorithms is given and
solutions and algorithms are also provided for vector and robust linear optimization the advantages of parameter dependence of conical
methods are fully discussed in addition to numerical results the book provides source codes and detailed documentation of a modula 2
implementation for the main algorithms

the book presents a graduate level rigorous and self contained introduction to linear optimization lo the presented topics being

this book offers a comprehensive treatment of the exercises and case studies as well as summaries of the chapters of the book linear
optimization and extensions by manfred padberg it covers the areas of linear programming and the optimization of linear functions over
polyhedra in finite dimensional euclidean vector spaces here are the main topics treated in the book simplex algorithms and their
derivatives including the duality theory of linear programming polyhedral theory pointwise and linear descriptions of polyhedra double
description algorithms gaussian elimination with and without division the complexity of simplex steps projective algorithms the geometry of
projective algorithms newtonian barrier methods ellipsoids algorithms in perfect and in finite precision arithmetic the equivalence of linear
optimization and polyhedral separation the foundations of mixed integer programming and combinatorial optimization

this book takes a unique approach to linear optimization by focusing on the underlying principles and business applications of a topic
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more often taught from a mathematical and computational perspective by shifting the perspective away from heavy math students learn
how optimization can be used to drive decision making in real world business settings the book does not shy away from the theory
underlying linear optimization but rather focuses on ensuring students understand the logic without getting caught up in proving theorems
plenty of examples applications and case studies are included to help bridge the gap between the theory and the way it plays out in
practice the author has also included several excel spreadsheets showing worked out models of linear optimization that have been used
to drive decisions ranging from configuring a police force to purchasing crude oil and media planning how can the routes and pricing
structures of airlines be optimized how much should be invested in the prevention and punishment of crimes these are everyday
problems that can be solved using linear optimization and this book shows students just how to do that it will prove a useful math free
resource for all students of management science and operations research
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