Primal Problem
(or Dual Problem)

Maximize  Z(or W)

Constraint r;

Dual Problem
(or Primal Problem)

Minimize W (or Z)

Variable y; (or x;).

s form &————————3 ;20
= form +~————————= Unconstrained

= form ¢

Variable x; (or ):

..... }HE{]

Constraint J:

Gl f————— form
Unconstrained é—————————— = {orm

¥y = form

XS0




Duality For Standard Linear Programming Problems

Bernard Kolman,Robert E. Beck )


https://matrix.jamesarcher.co/data/Resources/Documents/duality_for_standard_linear_programming_problems.pdf

Duality For Standard Linear Programming Problems:

Linear Programming and Network Flows Mokhtar S. Bazaraa,John ]. Jarvis,Hanif D. Sherali,2009-12-14 The
authoritative guide to modeling and solving complex problems with linear programming extensively revised expanded and
updated The only book to treat both linear programming techniques and network flows under one cover Linear Programming
and Network Flows Fourth Edition has been completely updated with the latest developments on the topic This new edition
continues to successfully emphasize modeling concepts the design and analysis of algorithms and implementation strategies
for problems in a variety of fields including industrial engineering management science operations research computer
science and mathematics The book begins with basic results on linear algebra and convex analysis and a geometrically
motivated study of the structure of polyhedral sets is provided Subsequent chapters include coverage of cycling in the
simplex method interior point methods and sensitivity and parametric analysis Newly added topics in the Fourth Edition
include The cycling phenomenon in linear programming and the geometry of cycling Duality relationships with cycling
Elaboration on stable factorizations and implementation strategies Stabilized column generation and acceleration of Benders
and Dantzig Wolfe decomposition methods Line search and dual ascent ideas for the out of kilter algorithm Heap
implementation comments negative cost circuit insights and additional convergence analyses for shortest path problems The
authors present concepts and techniques that are illustrated by numerical examples along with insights complete with
detailed mathematical analysis and justification An emphasis is placed on providing geometric viewpoints and economic
interpretations as well as strengthening the understanding of the fundamental ideas Each chapter is accompanied by Notes
and References sections that provide historical developments in addition to current and future trends Updated exercises
allow readers to test their comprehension of the presented material and extensive references provide resources for further
study Linear Programming and Network Flows Fourth Edition is an excellent book for linear programming and network flow
courses at the upper undergraduate and graduate levels It is also a valuable resource for applied scientists who would like to
refresh their understanding of linear programming and network flow techniques Operations Research for Management G.
V. Shenoy,U. K. Srivastava,S. C. Sharma,1986 Interval Linear Programming and Extensions Milan Hladik,2025-05-31
This book delves into the intricate world of interval programming offering a comprehensive exploration of mathematical
programming problems characterized by interval data Interval data often arising from uncertainties like measurement errors
or estimations are also pivotal in analyzing stability sensitivity and managing numerical issues At the heart of this book is the
principle of interval analysis ensuring that all possible realizations of interval data are accounted for Readers will uncover a
wealth of knowledge as the author meticulously examines how variations in input coefficients affect optimal solutions and
values in linear programming The chapters are organized into three parts foundational concepts of interval analysis linear
programming with interval data and advanced extensions into multiobjective and nonlinear problems This book invites



readers to explore critical questions about stability duality and practical applications across diverse fields With contributions
from eminent scholars it provides a unique blend of theoretical insights and practical case studies Designed for both
researchers and students with a basic understanding of mathematics this book serves as an essential resource for anyone
interested in mathematical programming Whether used as a monograph or a lecture textbook it offers clear explanations and
comprehensive proofs to make complex concepts accessible Scholars in operations research applied mathematics and related
disciplines will find this volume invaluable for advancing their understanding of interval programming Introduction to
Optimum Design Jasbir Singh Arora,2004-06-02 Optimization is a mathematical tool developed in the early 1960 s used to
find the most efficient and feasible solutions to an engineering problem It can be used to find ideal shapes and physical
configurations ideal structural designs maximum energy efficiency and many other desired goals of engineering This book is
intended for use in a first course on engineering design and optimization Material for the text has evolved over a period of
several years and is based on classroom presentations for an undergraduate core course on the principles of design Virtually
any problem for which certain parameters need to be determined to satisfy constraints can be formulated as a design
optimization problem The concepts and methods described in the text are quite general and applicable to all such
formulations Inasmuch the range of application of the optimum design methodology is almost limitless constrained only by
the imagination and ingenuity of the user The book describes the basic concepts and techniques with only a few simple
applications Once they are clearly understood they can be applied to many other advanced applications that are discussed in
the text Allows engineers involved in the design process to adapt optimum design concepts in their work using the material
in the text Basic concepts of optimality conditions and numerical methods are described with simple examples making the
material high teachable and learnable Classroom tested for many years to attain optimum pedagogical effectiveness

Introduction to Optimum Design Jasbir Arora,2011-08-17 Introduction to Optimum Design is the most widely used
textbook in engineering optimization and optimum design courses It is intended for use in a first course on engineering
design and optimization at the undergraduate or graduate level within engineering departments of all disciplines but
primarily within mechanical aerospace and civil engineering The basic approach of the text is to describe an organized
approach to engineering design optimization in a rigorous yet simplified manner illustrate various concepts and procedures
with simple examples and demonstrate their applicability to engineering design problems Formulation of a design problem as
an optimization problem is emphasized and illustrated throughout the text Excel and MATLAB are featured throughout as
learning and teaching aids The 3rd edition has been reorganized and enhanced with new material making the book even
more appealing to instructors regardless of the level they teach the course Examples include moving the introductory
chapter on Excel and MATLAB closer to the front of the book and adding an early chapter on practical design examples for
the more introductory course and including a final chapter on advanced topics for the purely graduate level course Basic



concepts of optimality conditions and numerical methods are described with simple and practical examples making the
material highly teachable and learnable Applications of the methods for structural mechanical aerospace and industrial
engineering problems Introduction to MATLAB Optimization Toolbox Optimum design with Excel Solver has been expanded
into a full chapter Practical design examples introduce students to usage of optimization methods early in the book New
material on several advanced optimum design topics serves the needs of instructors teaching more advanced courses
Topics in Management Science Robert E. Markland,1991-01-16 This Third Edition of the popular management science
text featuring more concise coverage of topics new case studies for all eighteen chapters and more illustrations tables and
diagrams Practical approach teaches students how to use management science techniques in real world situations Contains
over 500 problems and 200 discussion questions Using Duality and Sensitivity Analysis to Interpret Linear
Programming Solutions James Edmund Reeb,2000 Theory and Methods of Optimisation Andrea
Carpignani,Massimo Pappalardo,2026-02-13 This book originates from the graduate course Theory and Methods of
Optimisation taught at the University of Pisa and is primarily intended for students seeking a rigorous yet accessible
introduction to optimisation techniques While designed with graduate students in mind the text is largely self contained and
may also be approached by motivated undergraduates with a solid foundation in mathematical analysis linear algebra and the
basic topology of Euclidean spaces Key results from differential calculus and topology are recalled throughout ensuring that
the material remains accessible without compromising mathematical depth Structured in three parts the text offers a
coherent progression from foundational theory to algorithmic methods The first part provides an introduction to convex
analysis the second covers the theory of linear and nonlinear programming and the third presents key classical algorithms
including the simplex method and gradient based techniques Each chapter builds on previous material with methods
presented in detail including pseudocode and full convergence proofs Throughout the book combines theoretical rigour with
applied insight Every result is proved and numerous worked examples illustrate the methods in action This dual emphasis
gives the work the character of both a rigorous theoretical text and a practical guide to mathematical optimisation The book
serves both as an introduction and as a comprehensive reference for those interested in applying mathematical models to
real world problems It will be especially valuable to young researchers in applied mathematics looking to understand the
theoretical underpinnings of optimisation methods as well as to those working on the practical implementation of such
techniques Linear Optimization and Duality Craig A. Tovey,2020-12-15 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 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 Linear and Nonlinear Programming Stephen G.
Nash,Ariela Sofer,1996 A complete and unified introduction to applications theory and algorithms which contains modelling
examples computer based exercises and material on interior point methods and trust region methods Gives both numerical
methods for optimisation and optomisation problems Elementary Linear Programming with Applications Bernard
Kolman,Robert E. Beck,1980 The disk that comes with the book contains the student oriented linear programming code
SMPX written by Professor Evar Nering of Arizona State University The authors also recommend inexpensive linear
programming software for personal computers More review material on linear algebra Elementary linear programming
covered more efficiently Presentation improved especially for the duality theorem transportation problems the assignment
problem and the maximal flow problem New figures and exercises Computer applications updated Added disk with the
student oriented linear programming code SMPX written by Professor Evar Nering of Arizona State University New guide to
inexpensive linear programming software for personal computers Introduction to Linear Programming Leonid Nison
Vaserstein,2003 For a one semester course in Linear Programming for upper level students with varying mathematical
backgrounds Written to include three different mathematical levels this text strikes the necessary balance for a class
consisting of students with varying mathematical backgrounds It covers the basics of Linear Programs and also includes an
appendix that develops many advanced topics in mathematical programming for students who plan to go on to graduate level
study in this field Many exercises of varying difficulty provide introductory students the opportunity to progress through the
material at a steady pace while advanced students can proceed to the more challenging material Linear Programming



Katta G. Murty,1983-10-07 Formulation of linear programming the simplex method geometry of the simplex method duality
in linear programming revised primal simplex method the dual simplex method numerically stable forms of the simplex
method parametric linear programs sensitivity analysis degeneracy in linear programming bounded variable linear programs
the decomposition principle of linear programming the transportation problem computational complexity of the simplex
algorithm the ellipsoid method iterative methods for linear inequalities and linear programs vector minima Linear
Programming and Short Term Financial Planning Charles William Young,1968 Linear and Combinatorial Programming
Katta G. Murty,1985 Theory of Linear and Integer Programming A. Schrijver,1986-12-29 Introduction and
preliminaries Problems algorithms and complexity Linear algebra Linear algebra and complexity Notes on linear algebra
Lattices and linear diophantine equations Theory of lattices and linear diophantine equations Algorithms for linear
diophantine equations Diophantine approximations and basis reduction Notes on lattices and linear diophantine equations
Polyhedra linear inequalities and linear programming Fundamental concepts and results on polyhedra linear inequalities and
linear programming The structure of polyhedra Polarity and blocking and anti blocking polyhedra Sizes and the theoretical
complexity of linear inequalities and linear programming The simplex method Primal dual elimination and relaxation methods
Khachiyan s method for linear programming The ellipsoid method for polyhedra more generally Further polynomiality results
in linear programming Notes on polyhedra linear inequalities and linear programming Integer linear programming
Introduction to integer linear programming Estimates in integer linear programming The complexity of integer linear
programming Totally unimodular matrices fundamental properties and examples Recognizing total unimodularity Further
theory related to total unimodularity Integral polyhedra and total dual integrality Cutting planes Further methods in integer
linear programming Historical and further notes on integer linear programming References Mathematics with
Applications in the Management, Natural and Social Sciences Margaret L. Lial,Charles David Miller,1987 SIAM
Journal on Control and Optimization Society for Industrial and Applied Mathematics,1996 Finite Mathematics and
Calculus with Applications Margaret L. Lial,Charles David Miller,1989 Mathematics and Calculus with
Applications Margaret L. Lial,Charles David Miller,1985



Unveiling the Magic of Words: A Review of "Duality For Standard Linear Programming Problems"

In a world defined by information and interconnectivity, the enchanting power of words has acquired unparalleled
significance. Their power to kindle emotions, provoke contemplation, and ignite transformative change is really awe-
inspiring. Enter the realm of "Duality For Standard Linear Programming Problems," a mesmerizing literary masterpiece
penned with a distinguished author, guiding readers on a profound journey to unravel the secrets and potential hidden within
every word. In this critique, we shall delve to the book is central themes, examine its distinctive writing style, and assess its
profound impact on the souls of its readers.
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Duality For Standard Linear Programming Problems Introduction

Free PDF Books and Manuals for Download: Unlocking Knowledge at Your Fingertips In todays fast-paced digital age,
obtaining valuable knowledge has become easier than ever. Thanks to the internet, a vast array of books and manuals are
now available for free download in PDF format. Whether you are a student, professional, or simply an avid reader, this
treasure trove of downloadable resources offers a wealth of information, conveniently accessible anytime, anywhere. The
advent of online libraries and platforms dedicated to sharing knowledge has revolutionized the way we consume information.
No longer confined to physical libraries or bookstores, readers can now access an extensive collection of digital books and
manuals with just a few clicks. These resources, available in PDF, Microsoft Word, and PowerPoint formats, cater to a wide
range of interests, including literature, technology, science, history, and much more. One notable platform where you can
explore and download free Duality For Standard Linear Programming Problems PDF books and manuals is the internets
largest free library. Hosted online, this catalog compiles a vast assortment of documents, making it a veritable goldmine of
knowledge. With its easy-to-use website interface and customizable PDF generator, this platform offers a user-friendly
experience, allowing individuals to effortlessly navigate and access the information they seek. The availability of free PDF
books and manuals on this platform demonstrates its commitment to democratizing education and empowering individuals
with the tools needed to succeed in their chosen fields. It allows anyone, regardless of their background or financial
limitations, to expand their horizons and gain insights from experts in various disciplines. One of the most significant
advantages of downloading PDF books and manuals lies in their portability. Unlike physical copies, digital books can be
stored and carried on a single device, such as a tablet or smartphone, saving valuable space and weight. This convenience
makes it possible for readers to have their entire library at their fingertips, whether they are commuting, traveling, or simply
enjoying a lazy afternoon at home. Additionally, digital files are easily searchable, enabling readers to locate specific
information within seconds. With a few keystrokes, users can search for keywords, topics, or phrases, making research and
finding relevant information a breeze. This efficiency saves time and effort, streamlining the learning process and allowing
individuals to focus on extracting the information they need. Furthermore, the availability of free PDF books and manuals
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fosters a culture of continuous learning. By removing financial barriers, more people can access educational resources and
pursue lifelong learning, contributing to personal growth and professional development. This democratization of knowledge
promotes intellectual curiosity and empowers individuals to become lifelong learners, promoting progress and innovation in
various fields. It is worth noting that while accessing free Duality For Standard Linear Programming Problems PDF books
and manuals is convenient and cost-effective, it is vital to respect copyright laws and intellectual property rights. Platforms
offering free downloads often operate within legal boundaries, ensuring that the materials they provide are either in the
public domain or authorized for distribution. By adhering to copyright laws, users can enjoy the benefits of free access to
knowledge while supporting the authors and publishers who make these resources available. In conclusion, the availability of
Duality For Standard Linear Programming Problems free PDF books and manuals for download has revolutionized the way
we access and consume knowledge. With just a few clicks, individuals can explore a vast collection of resources across
different disciplines, all free of charge. This accessibility empowers individuals to become lifelong learners, contributing to
personal growth, professional development, and the advancement of society as a whole. So why not unlock a world of
knowledge today? Start exploring the vast sea of free PDF books and manuals waiting to be discovered right at your
fingertips.

FAQs About Duality For Standard Linear Programming Problems Books

What is a Duality For Standard Linear Programming Problems PDF? A PDF (Portable Document Format) is a file
format developed by Adobe that preserves the layout and formatting of a document, regardless of the software, hardware, or
operating system used to view or print it. How do I create a Duality For Standard Linear Programming Problems
PDF? There are several ways to create a PDF: Use software like Adobe Acrobat, Microsoft Word, or Google Docs, which often
have built-in PDF creation tools. Print to PDF: Many applications and operating systems have a "Print to PDF" option that
allows you to save a document as a PDF file instead of printing it on paper. Online converters: There are various online tools
that can convert different file types to PDF. How do I edit a Duality For Standard Linear Programming Problems PDF?
Editing a PDF can be done with software like Adobe Acrobat, which allows direct editing of text, images, and other elements
within the PDF. Some free tools, like PDFescape or Smallpdf, also offer basic editing capabilities. How do I convert a
Duality For Standard Linear Programming Problems PDF to another file format? There are multiple ways to convert
a PDF to another format: Use online converters like Smallpdf, Zamzar, or Adobe Acrobats export feature to convert PDFs to
formats like Word, Excel, JPEG, etc. Software like Adobe Acrobat, Microsoft Word, or other PDF editors may have options to
export or save PDFs in different formats. How do I password-protect a Duality For Standard Linear Programming
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Problems PDF? Most PDF editing software allows you to add password protection. In Adobe Acrobat, for instance, you can
go to "File" -> "Properties" -> "Security" to set a password to restrict access or editing capabilities. Are there any free
alternatives to Adobe Acrobat for working with PDFs? Yes, there are many free alternatives for working with PDFs, such as:
LibreOffice: Offers PDF editing features. PDFsam: Allows splitting, merging, and editing PDFs. Foxit Reader: Provides basic
PDF viewing and editing capabilities. How do I compress a PDF file? You can use online tools like Smallpdf, [LovePDF, or
desktop software like Adobe Acrobat to compress PDF files without significant quality loss. Compression reduces the file size,
making it easier to share and download. Can I fill out forms in a PDF file? Yes, most PDF viewers/editors like Adobe Acrobat,
Preview (on Mac), or various online tools allow you to fill out forms in PDF files by selecting text fields and entering
information. Are there any restrictions when working with PDFs? Some PDFs might have restrictions set by their creator,
such as password protection, editing restrictions, or print restrictions. Breaking these restrictions might require specific
software or tools, which may or may not be legal depending on the circumstances and local laws.
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Elementary Linear Algebra Applications Version HOWARD ... This textbook is an expanded version of Elementary Linear
Algebra, eleventh edition, by. Howard Anton. The first nine chapters of this book are identical to ... Elementary Linear
Algebra with Applications This classic treatment of linear algebra presents the fundamentals in the clearest possible way,
examining basic ideas by means of computational examples ... Elementary Linear Algebra: Anton, Howard The tenth edition
presents the key concepts and topics along with engaging and contemporary applications. The chapters have been
reorganized to bring up some of ... Elementary Linear Algebra A new section on the earliest applications of linear algebra has
been added to Chapter 11. This section shows how linear equations were used to solve practical ... Elementary Linear
Algebra, Applications Version, 12th ... Elementary Linear Algebra: Applications Version, 12th Editiongives an elementary
treatment of linear algebra that is suitable for a first course for ... Elementary Linear Algebra with Applications (Classic ...
Elementary Linear Algebra with Applications (Classic Version) - Course Information - Hamilton College Official Bookstore.
Join the Mailing List. Sign Up. Elementary Linear Algebra with Applications (Classic ... Elementary Linear Algebra with
Applications (Classic Version), 9th edition. Published by Pearson (August 8, 2023) © 2023. Bernard Kolman Drexel
University ... Elementary Linear Algebra: Applications Version, 11th ... This classic treatment of linear algebra presents the
fundamentals in the clearest possible way, examining basic ideas by means of computational examples and ... Elementary
Linear Algebra with Applications - 9th Edition Our resource for Elementary Linear Algebra with Applications includes
answers to chapter exercises, as well as detailed information to walk you through the ... 1993 Escort/Tracer Service Manual -
Amazon.com Used 1993 Ford Factory Escort/Tracer factory service manual, and the electrical and vacuum troubleshooting
manual. Tons of useful information and illustrations, ... Repair Manuals & Literature for Ford Escort Get the best deals on
Repair Manuals & Literature for Ford Escort when you shop the largest online selection at eBay.com. Free shipping on many
items ... 1993 Escort / Tracer Service Manual Only 1 left in stock - order soon. ... Used 1993 Ford Factory Escort/Tracer
factory service manual. Tons of useful information and illustrations, covers ... Repair Manuals & Literature for Ford Escort
Shop eBay for great deals on Repair Manuals & Literature for Ford Escort. You'll find new or used products in Repair
Manuals & Literature for Ford Escort on ... 1993 Ford Escort LX E Repair Manual (Instant ... Your selected Ford workshop
manual will cover detailed job instructions, mechanical and electrical faults, technical modifications, wiring diagrams, ...
Ford Escort (1991 - 2002) - Haynes Manuals Detailed repair guides and DIY insights for 1991-2002 Ford Escort's
maintenance with a Haynes manual. Ford ESCORT 1993 - 1995 Haynes Repair ... Need to service or repair your Ford
ESCORT 1993 - 19957 Online and print formats available. Save time and money when you follow the advice of Haynes'
master ... Repair manuals - Ford Escort 1993 Ford Escort RS Cosworth Group A complete parts manual. Repair manuals. 10.2
MB, English, 97. Escort. + 2. 1980 - 1990, escort repair manual. Ford Escort 1990 1991 1992 1993 1994 1995 1996 1997 ...
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Apr 16, 2015 — Ford Escort 1990 1991 1992 1993 1994 1995 1996 1997 Auto Service Manual Repair. Ford Escort Repair &
Service Manuals The Escort has since been replaced by the Ford Focus. We carry Escort manuals published by Chilton,
Haynes & Ford, plus online eAutoRepair subscriptions from ... User manual Toyota Avensis (English - 20 pages) Manual. View
the manual for the Toyota Avensis here, for free. This manual comes under the category cars and has been rated by 64
people with an average of ... Toyota Avensis II T25, generation #2 6-speed Manual transmission. Engine 1 998 ccm (122 cui),
4-cylinder, In-Line, 16-valves, 1AD-FTV. Avensis SOL Navi MCO06 ... TOYOTA AVENSIS OWNER'S MANUAL Pdf Download
View and Download Toyota Avensis owner's manual online. Avensis automobile pdf manual download. Avensis - TNS700
Refer to the repair manual for information on removal of vehicle parts, installation methods, tightening torque etc. Vehicle
wire harness. Splicing connector. ( ... avensis_ee (om20b44e) Please note that this manual covers all models and all
equipment, including options. Therefore, you may find some explanations for equipment not. Toyota Avensis Workshop
Manual 2003 -2007 Pdf Jun 5, 2010 — Hello toyota brethren. does anyone have the Toyota avensis workshop manual for 2003
-2007 males on pdf format ? , if so can you please ... Genuine Owners Manual Handbook Romanian Toyota ... Genuine Owners
Manual Handbook Romanian Toyota AVENSIS T25 2003-2008 OM20A41E ; Modified Item. No ; Year of Publication. 2003 -
2008 ; Accurate description. 4.8. Toyota Avensis 2.0 D-4D generation T25 Facelift, Manual ... Specs - Engine Specifications -
Engine Configuration. 2.0 14 - Engine Type. Diesel - Drive Type. 2WD - Transmission. Manual, 6-speed - Power. 93 kW (126
hp). TOYOTA Avensis II Saloon (T25): repair guide Repair manuals and video tutorials on TOYOTA AVENSIS Saloon (T25).
How to repair TOYOTA Avensis II Saloon (T25) (04.2003 - 11.2008): just select your model or ...




