
image of t linear algebra

image of t linear algebra is a pivotal concept within the field of linear
algebra, serving as a foundation for understanding transformations and vector
spaces. In this article, we will explore the definition and significance of
the image of a linear transformation, the mathematical principles underlying
it, and its applications across various domains such as computer science,
engineering, and physics. By delving into related topics, including the
kernel of a linear transformation and the rank-nullity theorem, we will
provide a comprehensive overview that enhances your understanding of this
fundamental concept. Whether you are a student, educator, or professional in
a related field, this article aims to enrich your knowledge and appreciation
of linear algebra.
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Understanding the Image of a Linear
Transformation

The image of a linear transformation is a critical concept that refers to the
set of all possible outputs generated from applying the transformation to
every possible input vector from the domain. Formally, if we define a linear
transformation T from a vector space V to another vector space W, the image
of T, denoted as Im(T), consists of all vectors w in W such that there exists
at least one vector v in V for which T(v) = w. This concept is essential for
understanding how transformations affect geometric objects and data
structures.

The image encapsulates the essence of what a linear transformation can
achieve, providing insight into how input vectors are mapped to output
vectors. For instance, in graphical applications, the image can help
visualize how shapes are transformed in a coordinate system. Understanding
the image of a linear transformation thus allows mathematicians and
scientists to predict the behavior of systems modeled by linear equations.

Mathematical Definition and Properties



Mathematical Definition

In mathematical terms, if T: V → W is a linear transformation, the image of T
is defined as:

Im(T) = { T(v) | v ∈ V }

This means that the image is the collection of all vectors that can be
produced by applying the transformation T to every vector in V. It is
important to note that the image is itself a subspace of W, which implies
that it satisfies the conditions for being a vector space: it contains the
zero vector, is closed under vector addition, and is closed under scalar
multiplication.

Properties of the Image

The image of a linear transformation has several important properties:

Subspace: As mentioned, the image is a subspace of the codomain.

Dimension: The dimension of the image is referred to as the rank of the
transformation.

Linear Combinations: Any vector in the image can be expressed as a
linear combination of the images of the basis vectors of V.

Relation to Basis: If a basis for V is known, the image can be computed
by applying T to each basis vector.

Applications of the Image in Various Fields

The concept of the image of a linear transformation extends beyond
theoretical mathematics and finds significant applications in various fields.
Here are some notable applications:

Computer Graphics: In computer graphics, linear transformations are used
to rotate, scale, and translate images. The image of a transformation
helps in rendering objects in different perspectives.

Data Science: In data science and machine learning, the image of a
transformation can represent the transformed feature space, aiding in
dimensionality reduction techniques like Principal Component Analysis
(PCA).

Control Systems: In engineering, the image of a linear transformation
relates to system states and outputs, playing a critical role in control
theory.



Physics: In physics, transformations such as Lorentz transformations in
relativity can be analyzed through the lens of linear algebra, where the
image provides insights into space-time transformations.

Relationship Between Image and Kernel

The image of a linear transformation is intricately linked to another
fundamental concept called the kernel. The kernel of a linear transformation
T, denoted as Ker(T), is defined as the set of all vectors in the domain V
that are mapped to the zero vector in W:

Ker(T) = { v ∈ V | T(v) = 0 }

The relationship between the image and the kernel is crucial for
understanding the behavior of linear transformations. Specifically, they
contribute to the rank-nullity theorem, which states that for a linear
transformation T: V → W, the following equation holds:

dim(V) = rank(T) + nullity(T)

Here, rank(T) is the dimension of the image, and nullity(T) is the dimension
of the kernel. This theorem highlights the balance between the dimensions of
the input space and the output space, revealing important structural insights
about linear transformations.

Rank-Nullity Theorem Explained

The rank-nullity theorem is a fundamental theorem in linear algebra that
provides a deep understanding of the relationships between the dimensions of
the image and kernel. It emphasizes that the total number of dimensions in
the domain of a linear transformation is equal to the sum of the dimensions
of its image and kernel. This theorem can be summarized in several key
points:

Applications: The rank-nullity theorem is used to determine whether a
linear transformation is injective (one-to-one) or surjective (onto).

Matrix Representation: When representing linear transformations using
matrices, the ranks of these matrices correspond to the dimensions of
the image.

Geometric Interpretation: The theorem provides a geometric
interpretation of transformations, where dimensions lost in the kernel
correlate with dimensions gained in the image.

By understanding the rank-nullity theorem, one can gain insights into the
efficiency and limitations of linear transformations in various applications.



Conclusion

In summary, the image of a linear transformation is a foundational concept in
linear algebra that facilitates our understanding of how transformations
operate within vector spaces. By exploring its definition, properties,
applications, and relationship with the kernel, we uncover the intricacies of
linear transformations that are essential for various scientific and
engineering disciplines. The rank-nullity theorem further enriches our
understanding by connecting the dimensions of the image and kernel, providing
a comprehensive framework for analyzing linear transformations. Mastery of
these concepts is vital for anyone engaged in mathematics or its
applications.

Q: What is the image of a linear transformation?

A: The image of a linear transformation is the set of all output vectors that
can be obtained by applying the transformation to every input vector from the
domain. It is a subspace of the codomain.

Q: How do you calculate the image of a linear
transformation?

A: To calculate the image of a linear transformation, you apply the
transformation to each vector in the basis of the domain and collect all
resulting output vectors. The span of these vectors forms the image.

Q: What is the significance of the rank in relation
to the image?

A: The rank of a linear transformation is the dimension of its image. It
indicates the maximum number of linearly independent output vectors that can
be produced, reflecting the effectiveness of the transformation.

Q: Can the image of a linear transformation be the
entire codomain?

A: Yes, if a linear transformation is surjective (onto), then its image will
be the entire codomain. This means every vector in the codomain can be
expressed as the image of some vector from the domain.

Q: What is the kernel of a linear transformation?

A: The kernel of a linear transformation is the set of input vectors that are
mapped to the zero vector in the codomain. It helps determine whether the
transformation is injective (one-to-one).



Q: How does the rank-nullity theorem relate to the
image and kernel?

A: The rank-nullity theorem states that the dimension of the domain of a
linear transformation equals the sum of the dimension of the image (rank) and
the dimension of the kernel (nullity). This relationship provides insights
into the structure of the transformation.

Q: What are some real-world applications of the image
of a linear transformation?

A: The image of a linear transformation has numerous applications, including
data science (dimensionality reduction), computer graphics (image
transformations), and engineering (control systems analysis).

Q: Is the image of a linear transformation always a
subspace?

A: Yes, the image of a linear transformation is always a subspace of the
codomain, as it satisfies the conditions of containing the zero vector, being
closed under addition, and closed under scalar multiplication.

Q: How can the image help in understanding
transformations geometrically?

A: The image provides a geometric interpretation of how vectors are
transformed, allowing one to visualize the effects of the transformation on
shapes and spaces in various dimensions.

Q: What role does the image play in systems of linear
equations?

A: In systems of linear equations, the image relates to the solutions of the
system. A system is consistent if the right-hand side vector lies in the
image of the corresponding transformation.
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Stephanie Frank Singer, 2006-06-18 Concentrates on how to make predictions about the numbers of
each kind of basic state of a quantum system from only two ingredients: the symmetry and linear
model of quantum mechanics Method has wide applications in crystallography, atomic structure,
classification of manifolds with symmetry and other areas Engaging and vivid style Driven by
numerous exercises and examples Systematic organization Separate solutions manual available
  image of t linear algebra: The Geometry of Intelligence: Foundations of Transformer
Networks in Deep Learning Pradeep Singh, Balasubramanian Raman, 2025-05-21 This book offers
an in-depth exploration of the mathematical foundations underlying transformer networks, the
cornerstone of modern AI across various domains. Unlike existing literature that focuses primarily
on implementation, this work delves into the elegant geometry, symmetry, and mathematical
structures that drive the success of transformers. Through rigorous analysis and theoretical insights,
the book unravels the complex relationships and dependencies that these models capture, providing
a comprehensive understanding of their capabilities. Designed for researchers, academics, and
advanced practitioners, this text bridges the gap between practical application and theoretical
exploration. Readers will gain a profound understanding of how transformers operate in abstract
spaces, equipping them with the knowledge to innovate, optimize, and push the boundaries of AI.
Whether you seek to deepen your expertise or pioneer the next generation of AI models, this book is
an essential resource on the mathematical principles of transformers.
  image of t linear algebra: Geometrical Methods for the Theory of Linear Systems C.I. Byrnes,
C.F. Martin, 2012-12-06 The lectures contained in this book were presented at Harvard University in
June 1979. The workshop at which they were presented was the third such on algebro-geometric
methods. The first was held in 1973 in London and the emphasis was largely on geometric methods.
The second was held at Ames Research Center-NASA in 1976. There again the emphasis was on
geometric methods, but algebraic geometry was becoming a dominant theme. In the two years after
the Ames meeting there was tremendous growth in the applications of algebraic geometry to
systems theory and it was becoming clear that much of the algebraic systems theory was very
closely related to the geometric systems theory. On this basis we felt that this was the right time to
devote a workshop to the applications of algebra and algebraic geometry to linear systems theory.
The lectures contained in this volume represent all but one of the tutorial lectures presented at the
workshop. The lec ture of Professor Murray Wonham is not contained in this volume and we refer
the interested to the archival literature. This workshop was jointly sponsored by a grant from Ames
Research Center-NASA and a grant from the Advanced Study Institute Program of NATO. We greatly
appreciate the financial support rendered by these two organizations. The American Mathematical
Society hosted this meeting as part of their Summer Seminars in Applied Mathematics and will
publish the companion volume of con tributed papers.
  image of t linear algebra: Image Processing Based on Partial Differential Equations
Xue-Cheng Tai, Knut-Andreas Lie, Tony F. Chan, Stanley Osher, 2006-11-22 This book publishes a
collection of original scientific research articles that address the state-of-art in using partial
differential equations for image and signal processing. Coverage includes: level set methods for
image segmentation and construction, denoising techniques, digital image inpainting, image
dejittering, image registration, and fast numerical algorithms for solving these problems.
  image of t linear algebra: Gareth Williams, 2007-08-17 Linear Algebra with Applications, Sixth
Edition is designed for the introductory course in linear algebra typically offered at the sophomore
level. The new Sixth Edition is reorganized and arranged into three important parts. Part 1
introduces the basics, presenting the systems of linear equations, vectors in Rn, matrices, linear
transformations, and determinants. Part 2 builds on this material to discuss general vector spaces,
such as spaces of matrices and functions. Part 3 completes the course with many of the important
ideas and methods in Numerical Linear Algebra, such as ill-conditioning, pivoting, and the LU
decomposition. New applications include the role of linear algebra in the operation of the search
engine Google and the global structure of the worldwide air transportation network have been
added as a means of presenting real-world scenarios of the many functions of linear algebra in



modern technology. Clear, Concise, Comprehensive - Linear Algebra with Applications, Sixth Edition
continues to educate and enlighten students, providing a broad exposure to the many facets of the
field.
  image of t linear algebra: Image Processing and Analysis Tony F. Chan, Jianhong (Jackie)
Shen, 2005-09-01 This book develops the mathematical foundation of modern image processing and
low-level computer vision, bridging contemporary mathematics with state-of-the-art methodologies
in modern image processing, whilst organizing contemporary literature into a coherent and logical
structure. The authors have integrated the diversity of modern image processing approaches by
revealing the few common threads that connect them to Fourier and spectral analysis, the
machinery that image processing has been traditionally built on. The text is systematic and well
organized: the geometric, functional, and atomic structures of images are investigated, before
moving to a rigorous development and analysis of several image processors. The book is
comprehensive and integrative, covering the four most powerful classes of mathematical tools in
contemporary image analysis and processing while exploring their intrinsic connections and
integration. The material is balanced in theory and computation, following a solid theoretical
analysis of model building and performance with computational implementation and numerical
examples.
  image of t linear algebra: 2D and 3D Image Analysis by Moments Jan Flusser, Tomas Suk,
Barbara Zitova, 2016-12-19 Presents recent significant and rapid development in the field of 2D and
3D image analysis 2D and 3D Image Analysis by Moments, is a unique compendium of
moment-based image analysis which includes traditional methods and also reflects the latest
development of the field. The book presents a survey of 2D and 3D moment invariants with respect
to similarity and affine spatial transformations and to image blurring and smoothing by various
filters. The book comprehensively describes the mathematical background and theorems about the
invariants but a large part is also devoted to practical usage of moments. Applications from various
fields of computer vision, remote sensing, medical imaging, image retrieval, watermarking, and
forensic analysis are demonstrated. Attention is also paid to efficient algorithms of moment
computation. Key features: Presents a systematic overview of moment-based features used in 2D and
3D image analysis. Demonstrates invariant properties of moments with respect to various spatial and
intensity transformations. Reviews and compares several orthogonal polynomials and respective
moments. Describes efficient numerical algorithms for moment computation. It is a classroom ready
textbook with a self-contained introduction to classifier design. The accompanying website contains
around 300 lecture slides, Matlab codes, complete lists of the invariants, test images, and other
supplementary material. 2D and 3D Image Analysis by Moments, is ideal for mathematicians,
computer scientists, engineers, software developers, and Ph.D students involved in image analysis
and recognition. Due to the addition of two introductory chapters on classifier design, the book may
also serve as a self-contained textbook for graduate university courses on object recognition.
  image of t linear algebra: Differential Calculas in Normed Linear Spaces Kalyan
Mukherjea, 2007-08-15 This book presents Advanced Calculus from a geometric point of view:
instead of dealing with partial derivatives of functions of several variables, the derivative of the
function is treated as a linear transformation between normed linear spaces. Not only does this lead
to a simplified and transparent exposition of difficult results like the Inverse and Implicit Function
Theorems but also permits, without any extra effort, a discussion of the Differential Calculus of
functions defined on infinite dimensional Hilbert or Banach spaces.The prerequisites demanded of
the reader are modest: a sound understanding of convergence of sequences and series of real
numbers, the continuity and differentiability properties of functions of a real variable and a little
Linear Algebra should provide adequate background for understanding the book. The first two
chapters cover much of the more advanced background material on Linear Algebra (like dual spaces,
multilinear functions and tensor products.) Chapter 3 gives an ab initio exposition of the basic
results concerning the topology of metric spaces, particularly of normed linear spaces.The last
chapter deals with miscellaneous applications of the Differential Calculus including an introduction



to the Calculus of Variations. As a corollary to this, there is a brief discussion of geodesics in
Euclidean and hyperbolic planes and non-Euclidean geometry.
  image of t linear algebra: Decision Forests for Computer Vision and Medical Image
Analysis Antonio Criminisi, J Shotton, 2013-01-30 This practical and easy-to-follow text explores the
theoretical underpinnings of decision forests, organizing the vast existing literature on the field
within a new, general-purpose forest model. Topics and features: with a foreword by Prof. Y. Amit
and Prof. D. Geman, recounting their participation in the development of decision forests; introduces
a flexible decision forest model, capable of addressing a large and diverse set of image and video
analysis tasks; investigates both the theoretical foundations and the practical implementation of
decision forests; discusses the use of decision forests for such tasks as classification, regression,
density estimation, manifold learning, active learning and semi-supervised classification; includes
exercises and experiments throughout the text, with solutions, slides, demo videos and other
supplementary material provided at an associated website; provides a free, user-friendly software
library, enabling the reader to experiment with forests in a hands-on manner.
  image of t linear algebra: 3D Structure from Multiple Images of Large-Scale
Environments Reinhard Koch, Luc van Gool, 2003-05-20 This book constitutes the strictly refereed
post-workshop proceedings of the European Workshop on 3D Structure from Multiple Images of
Large-Scale Environments, SMILE'98, held in conjunction with ECCV'98 in Freiburg, Germany, in
June 1998. The 21 revised full papers presented went through two cycles of reviewing and were
carefully selected for inclusion in the book. The papers are organized in sections on multiview
relations and correspondence search, 3D structure from multiple images, callibration and
reconstruction using scene constraints, range integration and augmented reality application.
  image of t linear algebra: A Foundation in Digital Communication Amos Lapidoth, 2009-07-09
This intuitive yet rigourous introduction derives the core results of digital communication from first
principles. Theory, rather than industry standards, motivates the engineering approaches, and key
results are stated with all the required assumptions. The book emphasizes the geometric view,
opening with the inner product, the matched filter for its computation, Parseval's theorem, the
sampling theorem as an orthonormal expansion, the isometry between passband signals and their
baseband representation, and the spectral-efficiency optimality of quadrature amplitude modulation
(QAM). Subsequent chapters address noise, hypothesis testing, Gaussian stochastic processes, and
the sufficiency of the matched filter outputs. Uniquely, there is a treatment of white noise without
generalized functions, and of the power spectral density without artificial random jitters and random
phases in the analysis of QAM. This systematic and insightful book, with over 300 exercises, is ideal
for graduate courses in digital communication, and for anyone asking 'why' and not just 'how'.
  image of t linear algebra: An Image Processing Tour of College Mathematics Yevgeniy V.
Galperin, 2021-02-10 An Image Processing Tour of College Mathematics aims to provide meaningful
context for reviewing key topics of the college mathematics curriculum, to help students gain
confidence in using concepts and techniques of applied mathematics, to increase student awareness
of recent developments in mathematical sciences, and to help students prepare for graduate studies.
The topics covered include a library of elementary functions, basic concepts of descriptive statistics,
probability distributions of functions of random variables, definitions and concepts behind first- and
second-order derivatives, most concepts and techniques of traditional linear algebra courses, an
introduction to Fourier analysis, and a variety of discrete wavelet transforms – all of that in the
context of digital image processing. Features Pre-calculus material and basic concepts of descriptive
statistics are reviewed in the context of image processing in the spatial domain. Key concepts of
linear algebra are reviewed both in the context of fundamental operations with digital images and in
the more advanced context of discrete wavelet transforms. Some of the key concepts of probability
theory are reviewed in the context of image equalization and histogram matching. The convolution
operation is introduced painlessly and naturally in the context of naïve filtering for denoising and is
subsequently used for edge detection and image restoration. An accessible elementary introduction
to Fourier analysis is provided in the context of image restoration. Discrete wavelet transforms are



introduced in the context of image compression, and the readers become more aware of some of the
recent developments in applied mathematics. This text helps students of mathematics ease their way
into mastering the basics of scientific computer programming.
  image of t linear algebra: Convexity from the Geometric Point of View Vitor Balestro,
Horst Martini, Ralph Teixeira, 2024-07-14 This text gives a comprehensive introduction to the
“common core” of convex geometry. Basic concepts and tools which are present in all branches of
that field are presented with a highly didactic approach. Mainly directed to graduate and advanced
undergraduates, the book is self-contained in such a way that it can be read by anyone who has
standard undergraduate knowledge of analysis and of linear algebra. Additionally, it can be used as
a single reference for a complete introduction to convex geometry, and the content coverage is
sufficiently broad that the reader may gain a glimpse of the entire breadth of the field and various
subfields. The book is suitable as a primary text for courses in convex geometry and also in discrete
geometry (including polytopes). It is also appropriate for survey type courses in Banach space
theory, convex analysis, differential geometry, and applications of measure theory. Solutions to all
exercises are available to instructors who adopt the text for coursework. Most chapters use the same
structure with the first part presenting theory and the next containing a healthy range of exercises.
Some of the exercises may even be considered as short introductions to ideas which are not covered
in the theory portion. Each chapter has a notes section offering a rich narrative to accompany the
theory, illuminating the development of ideas, and providing overviews to the literature concerning
the covered topics. In most cases, these notes bring the reader to the research front. The text
includes many figures that illustrate concepts and some parts of the proofs, enabling the reader to
have a better understanding of the geometric meaning of the ideas. An appendix containing basic
(and geometric) measure theory collects useful information for convex geometers.
  image of t linear algebra: Color Image and Video Enhancement Emre Celebi, Michela Lecca,
Bogdan Smolka, 2015-09-16 This text covers state-of-the-art color image and video enhancement
techniques. The book examines the multivariate nature of color image/video data as it pertains to
contrast enhancement, color correction (equalization, harmonization, normalization, balancing,
constancy, etc.), noise removal and smoothing. This book also discusses color and contrast
enhancement in vision sensors and applications of image and video enhancement.
  image of t linear algebra: IEEE Computer Society Workshop on Computer Architecture for
Pattern Analysis and Image Database Management , 1985
  image of t linear algebra: Image Analysis Arnt-Borre Salberg, Jon Yngve Hardeberg, Robert
Jenssen, 2009-07-14 This volume contains the papers presented at the Scandinavian Conference on
Image Analysis, SCIA 2009, which was held at the Radisson SAS Scandinavian Hotel, Oslo, Norway,
June 15–18. SCIA 2009 was the 16th in the biennial series of conferences, which has been organized
in turn by the Scandinavian countries Sweden, Finland, D- mark and Norway since 1980. The event
itself has always attracted participants and author contributions from outside the Scandinavian
countries, making it an international conference.
Theconferenceincludedafulldayoftutorialsand?vekeynotetalksprovided by world-renowned experts.
The program covered high-quality scienti?c cont- butions within image analysis, human and action
analysis, pattern and object
recognition,colorimagingandquality,medicalandbiomedicalapplications,face
andheadanalysis,computer vision,andmultispectralcoloranalysis. The papers werecarefully selected
based on at least two reviews. Among 154 submissions 79
wereaccepted,leadingtoanacceptancerateof51%. SinceSCIAwasarrangedas a single-track event, 30
papers were presented in the oral sessions and 49 papers were presented in the poster sessions. A
separate session on multispectral color science was organized in cooperation with the 11th
Symposium of Multispectral Color Science (MCS 2009). Since 2009 was proclaimed the
“International Year of Astronomy” by the United Nations General Assembly, the conference also
contained a session on the topic “Imageand PatternAnalysis in Astronomyand Astrophysics. ” SCIA
has a reputation of having a friendly environment, in addition to hi- quality scienti?c contributions.



We focused on maintaining this reputation, by designing a technical and social program that we
hope the participants found interesting and inspiring for new research ideas and network
extensions. We thank the authors for submitting their valuable work to SCIA.
  image of t linear algebra: Biomedical Image Registration Marc Modat, Ivor Simpson, Žiga
Špiclin, Wietske Bastiaansen, Alessa Hering, Tony C. W. Mok, 2024-10-04 This book constitutes the
refereed proceedings of the 11th International Workshop on Biomedical Image Registration, WBIR
2024, held in conjunction with the 27th International conference on Medical Image Computing and
Computer Assisted Intervention, MICCAI 2024, in Marrakesh, Morocco in October 2024. The 28 full
papers presented in this book were carefully reviewed and selected from 32 submissions. These
papers have been categorized under the following topical sections: Architectures; Robustness; Atlas/
Fusion; Feature/ Similarity Learning & Efficiency.
  image of t linear algebra: Brain Mapping , 2015-02-14 Brain Mapping: A Comprehensive
Reference, Three Volume Set offers foundational information for students and researchers across
neuroscience. With over 300 articles and a media rich environment, this resource provides
exhaustive coverage of the methods and systems involved in brain mapping, fully links the data to
disease (presenting side by side maps of healthy and diseased brains for direct comparisons), and
offers data sets and fully annotated color images. Each entry is built on a layered approach of the
content – basic information for those new to the area and more detailed material for experienced
readers. Edited and authored by the leading experts in the field, this work offers the most reputable,
easily searchable content with cross referencing across articles, a one-stop reference for students,
researchers and teaching faculty. Broad overview of neuroimaging concepts with applications across
the neurosciences and biomedical research Fully annotated color images and videos for best
comprehension of concepts Layered content for readers of different levels of expertise Easily
searchable entries for quick access of reputable information Live reference links to ScienceDirect,
Scopus and PubMed
  image of t linear algebra: Variational Methods Maïtine Bergounioux, Gabriel Peyré, Christoph
Schnörr, Jean-Baptiste Caillau, Thomas Haberkorn, 2017-01-11 With a focus on the interplay
between mathematics and applications of imaging, the first part covers topics from optimization,
inverse problems and shape spaces to computer vision and computational anatomy. The second part
is geared towards geometric control and related topics, including Riemannian geometry, celestial
mechanics and quantum control. Contents: Part I Second-order decomposition model for image
processing: numerical experimentation Optimizing spatial and tonal data for PDE-based inpainting
Image registration using phase・amplitude separation Rotation invariance in exemplar-based image
inpainting Convective regularization for optical flow A variational method for quantitative
photoacoustic tomography with piecewise constant coefficients On optical flow models for
variational motion estimation Bilevel approaches for learning of variational imaging models Part II
Non-degenerate forms of the generalized Euler・Lagrange condition for state-constrained optimal
control problems The Purcell three-link swimmer: some geometric and numerical aspects related to
periodic optimal controls Controllability of Keplerian motion with low-thrust control systems Higher
variational equation techniques for the integrability of homogeneous potentials Introduction to KAM
theory with a view to celestial mechanics Invariants of contact sub-pseudo-Riemannian structures
and Einstein・Weyl geometry Time-optimal control for a perturbed Brockett integrator Twist maps
and Arnold diffusion for diffeomorphisms A Hamiltonian approach to sufficiency in optimal control
with minimal regularity conditions: Part I Index
  image of t linear algebra: Computer Vision for Visual Effects Richard J. Radke, 2013 This book
explores the fundamental computer vision principles and state-of-the-art algorithms used to create
cutting-edge visual effects for movies and television. It describes classical computer vision
algorithms and recent developments, features more than 200 original images, and contains in-depth
interviews with Hollywood visual effects artists that tie the mathematical concepts to real-world
filmmaking.
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