
linear piecewise problems
linear piecewise problems are a fundamental concept in mathematics and
applied sciences, providing a framework for modeling situations where
relationships change depending on specific conditions or intervals. These
problems involve functions made up of multiple linear segments, each defined
over a particular domain. This article explores the definition,
characteristics, and practical applications of linear piecewise problems,
delves into strategies for solving them, and discusses their importance in
fields such as engineering, economics, and data science. Readers will gain a
clear understanding of how to identify, formulate, and solve linear piecewise
problems, along with tips for common challenges and real-world examples that
highlight their significance. Whether you are a student, educator, or
professional, this comprehensive guide offers valuable insights into linear
piecewise functions and equips you with the knowledge to approach these
problems confidently. Continue reading to discover the intricacies and
practical uses of linear piecewise problems.
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Understanding Linear Piecewise Problems
Linear piecewise problems involve mathematical functions that are defined by
multiple linear segments. Each segment applies to a specific interval of the
domain, allowing the function to represent situations where rules or
behaviors change based on the input value. These problems are commonly
encountered in scenarios where a single formula cannot accurately describe
the entire range of outcomes, such as tiered pricing models, tax brackets,
and systems with thresholds or limits.

The core characteristic of a linear piecewise function is its segmented
nature. For each segment, there is a distinct linear expression, and the
boundaries between segments are clearly defined. Piecewise linear functions
are widely used due to their simplicity, flexibility, and ability to model



real-world systems effectively. Understanding linear piecewise problems is
essential for anyone working with mathematical models, optimization, or
systems analysis.

Key Features of Linear Piecewise Functions

Segmented Structure
Linear piecewise functions are constructed from two or more linear
expressions, each operating over a unique interval. The function switches
from one segment to another at the specified boundary points, known as
breakpoints or transition points.

Continuity and Discontinuity
Some linear piecewise functions are continuous, meaning the function’s output
does not jump abruptly at the breakpoints. Others are discontinuous, with
sudden shifts in value at certain points. The nature of continuity affects
both the behavior and the methods used to analyze these functions.

Domain Specification
Each linear segment is associated with a specific interval of input (domain).
Clearly defining these intervals is critical for accurately representing and
solving linear piecewise problems. The domain can cover all real numbers or
be limited to certain values based on the context.

Multiple linear segments

Defined breakpoints

Continuous or discontinuous transitions

Flexible modeling for real-world systems

Formulating Linear Piecewise Problems

Identifying Segments and Intervals
To formulate a linear piecewise problem, begin by identifying the distinct
conditions or intervals that require different linear relationships. Analyze



the scenario to determine where the rules change and specify the boundary
points for each segment.

Constructing Piecewise Functions
Once the intervals are established, write the corresponding linear
expressions for each segment. Clearly indicate the domain for each
expression, ensuring there is no overlap or gap between intervals unless the
problem requires it.

Notation and Representation
Piecewise functions are typically represented using curly braces, with each
row indicating a linear expression and its associated interval. Proper
notation is essential for clarity and for communicating the structure of the
function to others.

Identify transition points and intervals.1.

Write the linear expression for each segment.2.

Specify the domain for each segment.3.

Combine the segments into a single piecewise function.4.

Methods for Solving Linear Piecewise Problems

Substitution Method
Solving linear piecewise problems often involves substituting specific input
values into the appropriate segment of the function. Carefully check which
interval the input belongs to before applying the linear expression.

Graphical Analysis
Graphing linear piecewise functions can offer valuable insight into their
behavior. Plot each segment over its respective interval, marking breakpoints
and noting any discontinuities. Visual analysis helps verify the accuracy of
the function and identify solution points.



Algebraic Techniques
Algebraic methods, such as setting segments equal to specific values or
solving for unknowns within an interval, are used to find solutions. When
dealing with equations or inequalities, pay close attention to the domains to
avoid errors.

Check the input against segment intervals.

Use substitution for specific values.

Graph for visual understanding.

Apply algebraic techniques for equations and inequalities.

Applications of Linear Piecewise Problems

Engineering and Control Systems
Linear piecewise functions are used in engineering to model systems with
thresholds, such as thermostats, control algorithms, and mechanical systems
with operational limits. They enable precise representation of behavior under
varying conditions.

Economics and Finance
In economics, linear piecewise problems appear in tax bracket calculations,
progressive pricing structures, and budget constraints. These functions allow
for accurate modeling of systems where rates change at certain income or
usage levels.

Data Science and Machine Learning
Piecewise linear models are utilized in regression analysis and decision
trees, where the relationship between input and output changes based on data-
driven criteria. This flexibility improves predictive accuracy in complex
datasets.

Modeling mechanical systems with thresholds

Tiered pricing and tax brackets



Budget and resource allocation problems

Predictive analytics and regression models

Common Challenges and Tips

Handling Discontinuities
Discontinuities can be challenging, especially when interpreting or graphing
piecewise functions. To manage them, clearly mark transition points and
ensure calculations account for sudden changes in output.

Ensuring Proper Domain Coverage
One common mistake is overlapping or missing intervals when defining
segments. Double-check that every possible input value is assigned to exactly
one segment, and clarify any intentional gaps or overlaps.

Simplifying Solutions
Complex piecewise functions may be simplified by combining similar segments
or reducing the number of breakpoints when possible. This makes analysis and
communication easier.

Mark discontinuities and transitions clearly.

Verify domain coverage for all segments.

Simplify where possible for clarity.

Examples of Linear Piecewise Problems

Example 1: Tiered Electricity Pricing
Suppose an electricity provider charges $0.10 per kWh for the first 500 kWh,
and $0.15 per kWh for any usage above 500 kWh. The cost function C(x) for x
kWh can be written as:

C(x) = {



0.10x,     for 0 ≤ x ≤ 500

0.10*500 + 0.15*(x - 500),     for x > 500

}

This piecewise function models the cost accurately across different usage
levels.

Example 2: Progressive Tax Bracket
Consider a tax system where income up to $20,000 is taxed at 10%, and income
above $20,000 is taxed at 20%. The tax T(y) on income y is:

T(y) = {

0.10y,     for 0 ≤ y ≤ 20,000

0.10*20,000 + 0.20*(y - 20,000),     for y > 20,000

}

This piecewise approach provides a clear formula for calculating tax across
income levels.

Example 3: Absolute Value Function
The absolute value function is a classic example of a linear piecewise
function:

f(x) = {

x,     for x ≥ 0

-x,     for x < 0

}

Used extensively in optimization and analysis, this function demonstrates the
utility of piecewise linear modeling.

Example 4: Shipping Cost Model
A company charges $5 for shipping orders up to 2kg, and $8 for orders above
2kg. The shipping cost S(w) for weight w is:

S(w) = {



5,     for 0 < w ≤ 2

8,     for w > 2

}

This piecewise function simplifies decision-making for both the company and
customers.

Trending Questions and Answers about Linear
Piecewise Problems

Q: What is a linear piecewise problem?
A: A linear piecewise problem involves a function made up of multiple linear
segments, each defined over a specific interval. The function changes its
formula or behavior depending on the input value’s range.

Q: Where are linear piecewise problems commonly
used?
A: Linear piecewise problems are used in engineering, economics, finance,
data science, and any field where systems have thresholds, tiered pricing, or
segmented rules.

Q: How do you solve a linear piecewise function?
A: To solve a linear piecewise function, first identify which segment’s
interval contains the input value, then apply the corresponding linear
expression for that segment.

Q: What is the difference between continuous and
discontinuous piecewise functions?
A: Continuous piecewise functions have no sudden jumps at the breakpoints,
while discontinuous functions exhibit abrupt changes in output at certain
transition points.

Q: Can linear piecewise problems be graphed?
A: Yes, linear piecewise problems can be graphed by plotting each linear
segment over its respective interval and clearly marking the breakpoints or
transition points.



Q: Are piecewise functions always linear?
A: No, piecewise functions can be linear or nonlinear. Linear piecewise
functions specifically use straight-line segments, but piecewise functions
can also involve quadratic or other forms.

Q: What challenges arise when working with linear
piecewise problems?
A: Common challenges include handling discontinuities, ensuring proper
coverage of all domain intervals, and accurately representing the function’s
structure.

Q: Why are linear piecewise functions important in
optimization?
A: Linear piecewise functions allow for modeling complex systems with
changing constraints, making them essential for optimization problems where
rules or relationships shift across intervals.

Q: How do you represent a linear piecewise function
mathematically?
A: Linear piecewise functions are represented using curly braces, with each
row specifying a linear expression and its associated interval, clearly
indicating the breakpoints.

Q: Are there real-world examples of linear piecewise
problems?
A: Yes, real-world examples include progressive tax brackets, tiered utility
pricing, shipping cost models, and absolute value functions used in
engineering and finance.
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Problems R. Glowinski, 2008-01-22 When Herb Keller suggested, more than two years ago, that we
update our lectures held at the Tata Institute of Fundamental Research in 1977, and then have it
published in the collection Springer Series in Computational Physics, we thought, at first, that it
would be an easy task. Actually, we realized very quickly that it would be more complicated than
what it seemed at first glance, for several reasons: 1. The first version of Numerical Methods for
Nonlinear Variational Problems was, in fact, part of a set of monographs on numerical mat- matics
published, in a short span of time, by the Tata Institute of Fun- mental Research in its well-known
series Lectures on Mathematics and Physics; as might be expected, the first version systematically
used the material of the above monographs, this being particularly true for Lectures on the Finite
Element Method by P. G. Ciarlet and Lectures on Optimization—Theory and Algorithms by J. Cea.
This second version had to be more self-contained. This necessity led to some minor additions in
Chapters I-IV of the original version, and to the introduction of a chapter (namely, Chapter Y of this
book) on relaxation methods, since these methods play an important role in various parts of this
book.
  linear piecewise problems: Equilibrium Problems and Variational Models P. Daniele, F.
Giannessi, A. Maugeri, 2013-12-01 The volume, devoted to variational analysis and its applications,
collects selected and refereed contributions, which provide an outline of the field. The meeting of
the title Equilibrium Problems and Variational Models, which was held in Erice (Sicily) in the period
June 23 - July 2 2000, was the occasion of the presentation of some of these papers; other results are
a consequence of a fruitful and constructive atmosphere created during the meeting. New results,
which enlarge the field of application of variational analysis, are presented in the book; they deal
with the vectorial analysis, time dependent variational analysis, exact penalization, high order deriva
tives, geometric aspects, distance functions and log-quadratic proximal methodology. The new
theoretical results allow one to improve in a remarkable way the study of significant problems
arising from the applied sciences, as continuum model of transportation, unilateral problems,
multicriteria spatial price models, network equilibrium problems and many others. As noted in the
previous book Equilibrium Problems: Nonsmooth Optimization and Variational Inequality Models,
edited by F. Giannessi, A. Maugeri and P.M. Pardalos, Kluwer Academic Publishers, Vol. 58 (2001),
the progress obtained by variational analysis has permitted to han dle problems whose equilibrium
conditions are not obtained by the mini mization of a functional. These problems obey a more
realistic equilibrium condition expressed by a generalized orthogonality (complementarity) con
dition, which enriches our knowledge of the equilibrium behaviour. Also this volume presents
important examples of this formulation.
  linear piecewise problems: Recent Advances in Control Problems of Dynamical Systems
and Networks Ju H. Park, 2020-08-11 This edited book introduces readers to new analytical
techniques and controller design schemes used to solve the emerging “hottest” problems in dynamic
control systems and networks. In recent years, the study of dynamic systems and networks has faced
major changes and challenges with the rapid advancement of IT technology, accompanied by the 4th
Industrial Revolution. Many new factors that now have to be considered, and which haven’t been
addressed from control engineering perspectives to date, are naturally emerging as the systems
become more complex and networked. The general scope of this book includes the modeling of the
system itself and uncertainty elements, examining stability under various criteria, and controller
design techniques to achieve specific control objectives in various dynamic systems and networks. In
terms of traditional stability matters, this includes the following special issues: finite-time stability
and stabilization, consensus/synchronization, fault-tolerant control, event-triggered control, and
sampled-data control for classical linear/nonlinear systems, interconnected systems, fractional-order
systems, switched systems, neural networks, and complex networks. In terms of introducing
graduate students and professional researchers studying control engineering and applied
mathematics to the latest research trends in the areas mentioned above, this book offers an
excellent guide.
  linear piecewise problems: Network Optimization Problems: Algorithms, Applications And



Complexity Ding-zhu Du, Panos M Pardalos, 1993-04-27 In the past few decades, there has been a
large amount of work on algorithms for linear network flow problems, special classes of network
problems such as assignment problems (linear and quadratic), Steiner tree problem, topology
network design and nonconvex cost network flow problems.Network optimization problems find
numerous applications in transportation, in communication network design, in production and
inventory planning, in facilities location and allocation, and in VLSI design.The purpose of this book
is to cover a spectrum of recent developments in network optimization problems, from linear
networks to general nonconvex network flow problems./a
  linear piecewise problems: Single-Facility Location Problems with Barriers Kathrin
Klamroth, 2006-04-06 Everyday life bears a multitude of location problems and locational de- sions.
These may be as simple as how best to place a pencil on a desk without having to reach too far and
still keeping the work space clear, up to the question of where to place the next out of hundreds of
thousands of transistors on a microchip. Some of these questions have easy answers, while others
are so complex that not even satisfactory solutions are ava- able, never mind asking for optimized
placement. The scales of problems reach from microchip design up to global trade and may demand
consid- ation of one, two, three, or even more dimensions. As modern life encounters an ever
increasing concentration in many - spects, usually a multitude of restrictions will be imposed on a
problem. Theserestrictionsmaybeclassi?edasregionsoflimitedorforbiddenpla- ment of a new facility
or as regions with limitations on traveling. Areas where the placement of a new facility is forbidden,
referred to as forbidden regions,canbeusedtomodel,forexample,protectedareasorregionswhere
thegeographiccharacteristicsforbidtheconstructionofthedesiredfacility. Limitations on traveling are
constituted by barrier regions or obstacles like military regions,mountainranges,lakes,big
rivers,interstatehighways,or, on smaller scales, machinery and conveyor belts in an industrial plant.
  linear piecewise problems: Numerical Methods and Analysis of Multiscale Problems
Alexandre L. Madureira, 2017-02-15 This book is about numerical modeling of multiscale problems,
and introduces several asymptotic analysis and numerical techniques which are necessary for a
proper approximation of equations that depend on different physical scales. Aimed at advanced
undergraduate and graduate students in mathematics, engineering and physics – or researchers
seeking a no-nonsense approach –, it discusses examples in their simplest possible settings,
removing mathematical hurdles that might hinder a clear understanding of the methods. The
problems considered are given by singular perturbed reaction advection diffusion equations in one
and two-dimensional domains, partial differential equations in domains with rough boundaries, and
equations with oscillatory coefficients. This work shows how asymptotic analysis can be used to
develop and analyze models and numerical methods that are robust and work well for a wide range
of parameters.
  linear piecewise problems: Vibration Problems in Engineering W. Weaver, Jr., S. P.
Timoshenko, D. H. Young, 1991-01-16 The Fifth Edition of this classic work retains the most useful
portions of Timoshenko's book on vibration theory and introduces powerful, modern computational
techniques. The normal mode method is emphasized for linear multi-degree and
infinite-degree-of-freedom systems and numerical methods dominate the approach to nonlinear
systems. A new chapter on the finite-element method serves to show how any continuous system can
be discretized for the purpose of simplifying the analysis. Includes revised problems, examples of
applications and computer programs.
  linear piecewise problems: Lectures on Stochastic Programming: Modeling and Theory,
Third Edition Alexander Shapiro, Darinka Dentcheva, Andrzej Ruszczyński, 2021-08-19 An
accessible and rigorous presentation of contemporary models and ideas of stochastic programming,
this book focuses on optimization problems involving uncertain parameters for which stochastic
models are available. Since these problems occur in vast, diverse areas of science and engineering,
there is much interest in rigorous ways of formulating, analyzing, and solving them. This
substantially revised edition presents a modern theory of stochastic programming, including
expanded and detailed coverage of sample complexity, risk measures, and distributionally robust



optimization. It adds two new chapters that provide readers with a solid understanding of emerging
topics; updates Chapter 6 to now include a detailed discussion of the interchangeability principle for
risk measures; and presents new material on formulation and numerical approaches to solving
periodical multistage stochastic programs. Lectures on Stochastic Programming: Modeling and
Theory, Third Edition is written for researchers and graduate students working on theory and
applications of optimization, with the hope that it will encourage them to apply stochastic
programming models and undertake further studies of this fascinating and rapidly developing area.
  linear piecewise problems: Hyperbolic Problems: Theory, Numerics, Applications Sylvie
Benzoni-Gavage, Denis Serre, 2008-01-12 This volume contains papers that were presented at
HYP2006, the eleventh international Conference on Hyperbolic Problems: Theory, Numerics and
Applications. This biennial series of conferences has become one of the most important international
events in Applied Mathematics. As computers became more and more powerful, the interplay
between theory, modeling, and numerical algorithms gained considerable impact, and the scope of
HYP conferences expanded accordingly.
  linear piecewise problems: Revival: Numerical Solution Of Convection-Diffusion
Problems (1996) K.W. Morton, 2019-02-25 Accurate modeling of the interaction between
convective and diffusive processes is one of the most common challenges in the numerical
approximation of partial differential equations. This is partly due to the fact that numerical
algorithms, and the techniques used for their analysis, tend to be very different in the two limiting
cases of elliptic and hyperbolic equations. Many different ideas and approaches have been proposed
in widely differing contexts to resolve the difficulties of exponential fitting, compact differencing,
number upwinding, artificial viscosity, streamline diffusion, Petrov-Galerkin and evolution Galerkin
being some examples from the main fields of finite difference and finite element methods. The main
aim of this volume is to draw together all these ideas and see how they overlap and differ. The
reader is provided with a useful and wide ranging source of algorithmic concepts and techniques of
analysis. The material presented has been drawn both from theoretically oriented literature on finite
differences, finite volume and finite element methods and also from accounts of practical, large-scale
computing, particularly in the field of computational fluid dynamics.
  linear piecewise problems: Demand for Communications Services – Insights and
Perspectives James Alleman, Áine Marie Patricia Ní-Shúilleabháin, Paul N. Rappoport, 2013-10-07
This volume grew out of a conference organized by James Alleman and Paul Rappoport, conducted
on October 10, 2011 in Jackson Hole, Wyoming, in honor of the work of Lester D. Taylor, whose
pioneering work in demand and market analysis has had profound implications on research across a
wide spectrum of industries. In his Prologue, Eli M. Noam notes that demand analysis in the
information sector must recognize the “public good” characteristics of media products and
networks, while taking into account the effects of interdependent user behavior; the strong
cross-elasticities in a market; as well as the phenomenon of supply creating its own demand. The
second Prologue, by Timothy Tardiff and Daniel Levy, focuses more specifically on Taylor’s body of
work, in particular its practical applications and usefulness in analyses of, and practices within, the
Information and Communications Technology (ICT) sector (known in Europe and elsewhere as the
Telecommunications, Media, and Technology (TMT) sector). The remainder of the book is organized
into four parts: Advances in Theory; Empirical Applications; Evidence-Based Policy Applications; and
a final Conclusion. The book closes with an Appendix by Sharon Levin and Stanford Levin detailing
Taylor’s contributions using bibliometrics. Not only featuring chapters from distinguished scholars
in economics, applied sciences, and technology, this volume includes two contributions directly from
Lester Taylor, providing unique insight into economics from a lifetime in the field. “What a worthy
book! Every applied researcher in communications encounters Lester Taylor’s work. Many empirical
exercises in communications can trace their roots to Taylor’s pioneering research and his thoughtful
leadership. This book assembles an impressive set of contributors and contributions to honor Taylor.
No surprise, the collection extends far and wide into many of the core topics of communications and
media markets. The emphasis is where it should be–on important and novel research questions



informed by useful data. —Shane Greenstein, Professor of Management and Strategy, Kellogg
School of Management, Northwestern University “For more than 40 years, Lester Taylor has been a
leader in the application of consumer modeling, econometric techniques and microeconomic data to
understand residential and business user behavior in telecommunications markets. During that time,
he inspired a cadre of students and colleagues who applied this potent combination to address
critical corporate and regulatory issues arising in the telecommunications sector. This volume
collects the recent product of many of these same researchers and several other devotees who go
beyond empirical analysis of fixed line service by extending Prof. Taylor’s approach to the next wave
of services and technologies. These contributions, including two new papers by Prof. Taylor, offer an
opportunity for the next generation to learn from his work as it grapples with the pressing issues of
consumer demand in the rapidly evolving digital economy.” — Glenn Woroch, Adjunct Professor of
Economics, University of California, Berkeley
  linear piecewise problems: Parametric Optimization: Singularities, Pathfollowing and Jumps J.
Guddat, F. Guerra Vazquez, H. Th. Jongen, 2013-11-21
  linear piecewise problems: Numerical Treatment of Eigenvalue Problems Vol. 5 / Numerische
Behandlung von Eigenwertaufgaben Band 5 ALBRECHT, COLLATZ, HAGEDORN, VELTE,
2013-11-22
  linear piecewise problems: Combinatorial and Global Optimization Panos M. Pardalos,
Athanasios Migdalas, Rainer E. Burkard, 2002 This volume is a selection of refereed papers based on
talks presented at a conference on Combinatorial and Global Optimization held at Crete, Greece.
Readership: Researchers in numerical & computational mathematics, optimization, combinatorics &
graph theory, networking and materials engineering.--BOOK JACKET.
  linear piecewise problems: Foundations of Dynamic Economic Analysis Michael R.
Caputo, 2005-01-17 Foundations of Dynamic Economic Analysis presents a modern and thorough
exposition of the fundamental mathematical formalism used to study optimal control theory, i.e.,
continuous time dynamic economic processes, and to interpret dynamic economic behavior. The
style of presentation, with its continual emphasis on the economic interpretation of mathematics and
models, distinguishes it from several other excellent texts on the subject. This approach is aided
dramatically by introducing the dynamic envelope theorem and the method of comparative dynamics
early in the exposition. Accordingly, motivated and economically revealing proofs of the
transversality conditions come about by use of the dynamic envelope theorem. Furthermore, such
sequencing of the material naturally leads to the development of the primal-dual method of
comparative dynamics and dynamic duality theory, two modern approaches used to tease out the
empirical content of optimal control models. The stylistic approach ultimately draws attention to the
empirical richness of optimal control theory, a feature missing in virtually all other textbooks of this
type.
  linear piecewise problems: Applied Numerical Methods for Partial Differential
Equations Carl L. Gardner, 2024-10-21 The aim of this book is to quickly elevate students to a
proficiency level where they can solve linear and nonlinear partial differential equations using
state-of-the-art numerical methods. It covers numerous topics typically absent in introductory texts
on ODEs and PDEs, including: Computing solutions to chaotic dynamical systems with TRBDF2
Simulating the nonlinear diffusion equation with TRBDF2 Applying Newton’s method and GMRES to
the nonlinear Laplace equation Analyzing gas dynamics with WENO3 (1D Riemann problems and 2D
supersonic jets) Modeling the drift-diffusion equations with TRBDF2 and PCG Solving the classical
hydrodynamic model (electro-gas dynamics) with WENO3 and TRBDF2 The book features 34 original
MATLAB programs illustrating each numerical method and includes 93 problems that confirm
results discussed in the text and explore new directions. Additionally, it suggests eight
semester-long projects. This comprehensive text can serve as the basis for a one-semester graduate
course on the numerical solution of partial differential equations, or, with some advanced material
omitted, for a one-semester junior/senior or graduate course on the numerical solution of ordinary
and partial differential equations. The topics and programs will be of interest to applied



mathematicians, engineers, physicists, biologists, chemists, and more.
  linear piecewise problems: Numerical Methods for Nonlinear Variational Problems Roland
Glowinski, 2013-06-29 Many mechanics and physics problems have variational formulations making
them appropriate for numerical treatment by finite element techniques and efficient iterative
methods. This book describes the mathematical background and reviews the techniques for solving
problems, including those that require large computations such as transonic flows for compressible
fluids and the Navier-Stokes equations for incompressible viscous fluids. Finite element
approximations and non-linear relaxation, augmented Lagrangians, and nonlinear least square
methods are all covered in detail, as are many applications. Numerical Methods for Nonlinear
Variational Problems, originally published in the Springer Series in Computational Physics, is a
classic in applied mathematics and computational physics and engineering. This long-awaited
softcover re-edition is still a valuable resource for practitioners in industry and physics and for
advanced students.
  linear piecewise problems: Approximation and Online Algorithms Roberto Solis-Oba, Giuseppe
Persiano, 2012-03-26 This book constitutes the thoroughly refereed post-proceedings of the 9th
International Workshop on Approximation and Online Algorithms, WAOA 2011, held in Saarbrücken,
Germany, in September 2011. The 21 papers presented were carefully reviewed and selected from
48 submissions. The volume also contains an extended abstract of the invited talk of Prof. Klaus
Jansen. The Workshop on Approximation and Online Algorithms focuses on the design and analysis
of algorithms for online and computationally hard problems. Both kinds of problems have a large
number of applications in a wide variety of fields. Topics of interest for WAOA 2011 were:
algorithmic game theory, approximation classes, coloring and partitioning, competitive analysis,
computational finance, cuts and connectivity, geometric problems, inapproximability results,
mechanism design, network design, packing and covering, paradigms for design and analysis of
approximation and online algorithms, parameterized complexity, randomization techniques and
scheduling problems.
  linear piecewise problems: Applied Analysis of the Navier-Stokes Equations Charles R.
Doering, J. D. Gibbon, 1995 The Navier-Stokes equations are a set of nonlinear partial differential
equations comprising the fundamental dynamical description of fluid motion. They are applied
routinely to problems in engineering, geophysics, astrophysics, and atmospheric science. This book
is an introductory physical and mathematical presentation of the Navier-Stokes equations, focusing
on unresolved questions of the regularity of solutions in three spatial dimensions, and the relation of
these issues to the physical phenomenon of turbulent fluid motion. Intended for graduate students
and researchers in applied mathematics and theoretical physics, results and techniques from
nonlinear functional analysis are introduced as needed with an eye toward communicating the
essential ideas behind the rigorous analyses.
  linear piecewise problems: Topological Methods in Complementarity Theory G. Isac,
2013-04-17 Complementarity theory is a new domain in applied mathematics and is concerned with
the study of complementarity problems. These problems represent a wide class of mathematical
models related to optimization, game theory, economic engineering, mechanics, fluid mechanics,
stochastic optimal control etc. The book is dedicated to the study of nonlinear complementarity
problems by topological methods. Audience: Mathematicians, engineers, economists, specialists
working in operations research and anybody interested in applied mathematics or in mathematical
modeling.
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