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Finite Element Method Logan Solution Manual:

Solutions Manual for a First Course in the Finite Element Method Daryl L. Logan,2002 The Finite Element
Method Heinrich,1996-09-30 The Finite Element Method Darrell W. Pepper,Juan C. Heinrich,2017-04-11 This self
explanatory guide introduces the basic fundamentals of the Finite Element Method in a clear manner using comprehensive
examples Beginning with the concept of one dimensional heat transfer the first chapters include one dimensional problems
that can be solved by inspection The book progresses through more detailed two dimensional elements to three dimensional
elements including discussions on various applications and ending with introductory chapters on the boundary element and
meshless methods where more input data must be provided to solve problems Emphasis is placed on the development of the
discrete set of algebraic equations The example problems and exercises in each chapter explain the procedure for defining
and organizing the required initial and boundary condition data for a specific problem and computer code listings in MATLAB
and MAPLE are included for setting up the examples within the text including COMSOL files Widely used as an introductory
Finite Element Method text since 1992 and used in past ASME short courses and AIAA home study courses this text is
intended for undergraduate and graduate students taking Finite Element Methodology courses engineers working in the
industry that need to become familiar with the FEM and engineers working in the field of heat transfer It can also be used for
distance education courses that can be conducted on the web Highlights of the new edition include Inclusion of MATLAB
MAPLE code listings along with several COMSOL files for the example problems within the text Power point presentations
per chapter and a solution manual are also available from the web Additional introductory chapters on the boundary element
method and the meshless method Revised and updated content Simple and easy to follow guidelines for understanding and
applying the Finite Element Method Fundamentals of the Finite Element Method Hartley Grandin,1986 The Finite
Element Method G.R. Liu,S. S. Quek,2013-08-07 Written for practicing engineers and students alike this book emphasizes the
role of finite element modeling and simulation in the engineering design process It provides the necessary theories and
techniques of the FEM in a concise and easy to understand format and applies the techniques to civil mechanical and
aerospace problems Updated throughout for current developments in FEM and FEM software the book also includes case
studies diagrams illustrations and tables to help demonstrate the material Plentiful diagrams illustrations and tables
demonstrate the material Covers modeling techniques that predict how components will operate and tolerate loads stresses
and strains in reality Full set of PowerPoint presentation slides that illustrate and support the book available on a companion
website Numerical Analysis for Applied Science Myron B. Allen, III,Eli L. Isaacson,2019-04-05 Pragmatic and Adaptable
Textbook Meets the Needs of Students and Instructors from Diverse Fields Numerical analysis is a core subject in data
science and an essential tool for applied mathematicians engineers and physical and biological scientists This updated and
expanded edition of Numerical Analysis for Applied Science follows the tradition of its precursor by providing a modern




flexible approach to the theory and practical applications of the field As before the authors emphasize the motivation
construction and practical considerations before presenting rigorous theoretical analysis This approach allows instructors to
adapt the textbook to a spectrum of uses ranging from one semester methods oriented courses to multi semester theoretical
courses The book includes an expanded first chapter reviewing useful tools from analysis and linear algebra Subsequent
chapters include clearly structured expositions covering the motivation practical considerations and theory for each class of
methods The book includes over 250 problems exploring practical and theoretical questions and 32 pseudocodes to help
students implement the methods Other notable features include A preface providing advice for instructors on using the text
for a single semester course or multiple semester sequence of courses Discussion of topics covered infrequently by other
texts at this level such as multidimensional interpolation quasi Newton methods in several variables multigrid methods
preconditioned conjugate gradient methods finite difference methods for partial differential equations and an introduction to
finite element theory New topics and expanded treatment of existing topics to address developments in the field since
publication of the first edition More than twice as many computational and theoretical exercises as the first edition
Numerical Analysis for Applied Science Second Edition provides an excellent foundation for graduate and advanced
undergraduate courses in numerical methods and numerical analysis It is also an accessible introduction to the subject for
students pursuing independent study in applied mathematics engineering and the physical and life sciences and a valuable
reference for professionals in these areas Finite Element Analysis of Solids and Structures Sudip S.
Bhattacharjee,2021-07-18 Finite Element Analysis of Solids and Structures combines the theory of elasticity advanced
analytical treatment of stress analysis problems and finite element methods numerical details of finite element formulations
into one academic course derived from the author s teaching research and applied work in automotive product development
as well as in civil structural analysis Features Gives equal weight to the theoretical details and FEA software use for problem
solution by using finite element software packages Emphasizes understanding the deformation behavior of finite elements
that directly affect the quality of actual analysis results Reduces the focus on hand calculation of property matrices thus
freeing up time to do more software experimentation with different FEA formulations Includes chapters dedicated to showing
the use of FEA models in engineering assessment for strength fatigue and structural vibration properties Features an easy to
follow format for guided learning and practice problems to be solved by using FEA software package and with hand
calculations for model validation This textbook contains 12 discrete chapters that can be covered in a single semester
university graduate course on finite element analysis methods It also serves as a reference for practicing engineers working
on design assessment and analysis of solids and structures Teaching ancillaries include a solutions manual with data files and
lecture slides for adopting professors Solutions Manual to Accompany a First Course in the Finite Element
Method William B. Bickford,1990 Solutions Manual for Introductory Finite Element Method Chandrakant S.



Desai, Tribikram Kundu,2001-09 The Finite Element Method Using Matlab Solution Manual Miguel ].
Bagajewicz,Young W Kwon,Hyochoong Bang,1996-09 Turbomachinery Earl Logan, Jr.,1993-06-29 This entirely updated
and enlarged Second Edition broadens the scope of the previous edition while maintaining its concise easy to read style in
presenting the basic principles of turbomachine theory and its application to specific devices providing immediately useful
step by step procedures that show how the essentials of turbomachinery are applied in design and to predict performance

A First Course in the Finite Element Method Using Algor Daryl L. Logan,2001 The book features detailed step by step
procedures that demonstrate how readers may use the Algor Software to solve numerous problems ranging from trusses and
three dimensional stress to transient heat transfer with a working introduction to the Algor System provided in an appendix

Lying by Approximation Vincent C. Prantil, Christopher Papadopoulos,Paul D. Gessler,2022-06-01 In teaching an
introduction to the finite element method at the undergraduate level a prudent mix of theory and applications is often sought
In many cases analysts use the finite element method to perform parametric studies on potential designs to size parts weed
out less desirable design scenarios and predict system behavior under load In this book we discuss common pitfalls
encountered by many finite element analysts in particular students encountering the method for the first time We present a
variety of simple problems in axial bending torsion and shear loading that combine the students knowledge of theoretical
mechanics numerical methods and approximations particular to the finite element method itself We also present case studies
in which analyses are coupled with experiments to emphasize validation illustrate where interpretations of numerical results
can be misleading and what can be done to allay such tendencies Challenges in presenting the necessary mix of theory and
applications in a typical undergraduate course are discussed We also discuss a list of tips and rules of thumb for applying the
method in practice Table of Contents Preface Acknowledgments Guilty Until Proven Innocent Let s Get Started Where We
Begin to Go Wrong It s Only a Model Wisdom Is Doing It Summary Afterword Bibliography Authors Biographies

Engineering Data Management Kincho H. Law,1993 Creo Simulate 9.0 Tutorial Roger Toogood,2022-08
Written for first time FEA and Creo Simulate users Uses simple examples with step by step tutorials Explains the relation of
commands to the overall FEA philosophy Both 2D and 3D problems are covered Creo Simulate 9 0 Tutorial introduces new
users to finite element analysis using Creo Simulate and how it can be used to analyze a variety of problems The tutorial
lessons cover the major concepts and frequently used commands required to progress from a novice to an intermediate user
level The commands are presented in a click by click manner using simple examples and exercises that illustrate a broad
range of the analysis types that can be performed In addition to showing the command usage the text will explain why certain
commands are being used and where appropriate the relation of commands to the overall Finite Element Analysis FEA
philosophy are explained Moreover since error analysis is an important skill considerable time is spent exploring the created
models so that users will become comfortable with the debugging phase of modeling This textbook is written for first time



FEA users in general and Creo Simulate users in particular After a brief introduction to finite element modeling the tutorial
introduces the major concepts behind the use of Creo Simulate to perform Finite Element Analysis of parts These include
modes of operation element types design studies analysis sensitivity studies organization and the major steps for setting up a
model materials loads constraints analysis type studying convergence of the solution and viewing the results Both 2D and 3D
problems are covered This tutorial deals exclusively with operation in integrated mode with Creo Parametric It is suitable for
use with both Releases 9 0 of Creo Simulate The tutorials consist of the following 2 lessons on general introductory material
2 lessons introducing the basic operations in Creo Simulate using solid models 4 lessons on model idealizations shells beams
and frames plane stress etc 1 lesson on miscellaneous topics 1 lesson on steady and transient thermal analysis Table of
Contents 1 Introduction to FEA 2 Finite Element Analysis with Creo Simulate 3 Solid Models Part 1 Standard Static Analysis
4 Solid Models Part 2 Design Studies Optimization AutoGEM Controls Superposition 5 Plane Stress and Plane Strain Models
6 Axisymmetric Solids and Shells 7 Shell Models 8 Beams and Frames 9 Miscellaneous Topics Cyclic Symmetry Modal
Analysis Springs and Masses Contact Analysis 10 Thermal Models Steady state and transient models transferring thermal
results for stress analysis Proceedings of the 2nd International Conference on Advances in Civil Infrastructure and
Construction Materials (CICM 2023), Volume 1 M. Shahria Alam,G. M. Jahid Hasan,A. H. M. Muntasir Billah,Kamrul
Islam,2024-08-30 This book presents select proceedings of the International Conference on Advances in Civil Infrastructure
and Construction Materials CICM and provides a compendium of cutting edge research and innovative solutions in civil
engineering from around the world This book covers a diverse range of topics from seismic resilience and smart
infrastructure technologies to novel construction materials and sustainable design practices The papers discuss the
application of shape memory alloys and innovative bracing systems designed for enhanced seismic resilience delve into
advancements in low calcium fly ash geopolymer binders and sustainable mix designs that promise lower environmental
impacts provide insights into the latest in structural health monitoring and Al applications that revolutionize maintenance
and safety protocols showcase the use of recycled materials in construction advancements in low carbon cementitious
composites and innovative waste treatment technologies review detailed studies on the behavior of composite structures
under various loads and the application of machine learning in predicting structural integrity and show how civil engineering
practices impact urban development from transportation planning to disaster resilience The information and data driven
inferences compiled in this book are therefore expected to be useful for practitioners policymakers educators researchers
and individual learners interested in civil engineering and allied fields Creo Simulate 8.0 Tutorial Roger Toogood,2021
Written for first time FEA and Creo Simulate users Uses simple examples with step by step tutorials Explains the relation of
commands to the overall FEA philosophy Both 2D and 3D problems are covered Creo Simulate 8 0 Tutorial introduces new
users to finite element analysis using Creo Simulate and how it can be used to analyze a variety of problems The tutorial



lessons cover the major concepts and frequently used commands required to progress from a novice to an intermediate user
level The commands are presented in a click by click manner using simple examples and exercises that illustrate a broad
range of the analysis types that can be performed In addition to showing the command usage the text will explain why certain
commands are being used and where appropriate the relation of commands to the overall Finite Element Analysis FEA
philosophy are explained Moreover since error analysis is an important skill considerable time is spent exploring the created
models so that users will become comfortable with the debugging phase of modeling This textbook is written for first time
FEA users in general and Creo Simulate users in particular After a brief introduction to finite element modeling the tutorial
introduces the major concepts behind the use of Creo Simulate to perform Finite Element Analysis of parts These include
modes of operation element types design studies analysis sensitivity studies organization and the major steps for setting up a
model materials loads constraints analysis type studying convergence of the solution and viewing the results Both 2D and 3D
problems are covered This tutorial deals exclusively with operation in integrated mode with Creo Parametric It is suitable for
use with both Releases 8 0 of Creo Simulate The tutorials consist of the following 2 lessons on general introductory material
2 lessons introducing the basic operations in Creo Simulate using solid models 4 lessons on model idealizations shells beams
and frames plane stress etc 1 lesson on miscellaneous topics 1 lesson on steady and transient thermal analysis Table of
Contents 1 Introduction to FEA 2 Finite Element Analysis with Creo Simulate 3 Solid Models Part 1 Standard Static Analysis
4 Solid Models Part 2 Design Studies Optimization AutoGEM Controls Superposition 5 Plane Stress and Plane Strain Models
6 Axisymmetric Solids and Shells 7 Shell Models 8 Beams and Frames 9 Miscellaneous Topics Cyclic Symmetry Modal
Analysis Springs and Masses Contact Analysis 10 Thermal Models Steady state and transient models transferring thermal
results for stress analysis Creo Simulate 7.0 Tutorial Roger Toogood,2020-09-10 Creo Simulate 7 0 Tutorial introduces
new users to finite element analysis using Creo Simulate and how it can be used to analyze a variety of problems The tutorial
lessons cover the major concepts and frequently used commands required to progress from a novice to an intermediate user
level The commands are presented in a click by click manner using simple examples and exercises that illustrate a broad
range of the analysis types that can be performed In addition to showing the command usage the text will explain why certain
commands are being used and where appropriate the relation of commands to the overall Finite Element Analysis FEA
philosophy are explained Moreover since error analysis is an important skill considerable time is spent exploring the created
models so that users will become comfortable with the debugging phase of modeling This textbook is written for first time
FEA users in general and Creo Simulate users in particular After a brief introduction to finite element modeling the tutorial
introduces the major concepts behind the use of Creo Simulate to perform Finite Element Analysis of parts These include
modes of operation element types design studies analysis sensitivity studies organization and the major steps for setting up a
model materials loads constraints analysis type studying convergence of the solution and viewing the results Both 2D and 3D



problems are covered This tutorial deals exclusively with operation in integrated mode with Creo Parametric It is suitable for
use with both Releases 7 0 of Creo Simulate Recent Trends in Civil Engineering K. K. Pathak,]. M. S. J.
Bandara,Ramakant Agrawal,2020-09-27 This book presents the selected peer reviewed proceedings of the International
Conference on Recent Trends and Innovations in Civil Engineering ICRTICE 2019 The volume focuses on latest research and
advances in the field of civil engineering and materials science such as design and development of new environmental
materials performance testing and verification of smart materials performance analysis and simulation of steel structures
design and performance optimization of concrete structures and building materials analysis The book also covers studies in
geotechnical engineering hydraulic engineering road and bridge engineering building services design engineering
management water resource engineering and renewable energy The contents of this book will be useful for students
researchers and professionals working in civil engineering Handbook of Optomechanical Engineering Anees
Ahmad,2017-07-11 This comprehensive handbook covers all major aspects of optomechanical engineering from conceptual
design to fabrication and integration of complex optical systems The practical information within is ideal for optical and
optomechanical engineers and scientists involved in the design development and integration of modern optical systems for
commercial space and military applications Charts tables figures and photos augment this already impressive text Fully
revised the new edition includes 4 new chapters Plastic optics Optomechanical tolerancing and error budgets Analysis and
design of flexures and Optomechanical constraint equations



The Enigmatic Realm of Finite Element Method Logan Solution Manual: Unleashing the Language is Inner Magic

In a fast-paced digital era where connections and knowledge intertwine, the enigmatic realm of language reveals its inherent
magic. Its capacity to stir emotions, ignite contemplation, and catalyze profound transformations is nothing in short supply of
extraordinary. Within the captivating pages of Finite Element Method Logan Solution Manual a literary masterpiece
penned by a renowned author, readers set about a transformative journey, unlocking the secrets and untapped potential
embedded within each word. In this evaluation, we shall explore the book is core themes, assess its distinct writing style, and
delve into its lasting impact on the hearts and minds of people who partake in its reading experience.
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Finite Element Method Logan Solution Manual Introduction

Finite Element Method Logan Solution Manual Offers over 60,000 free eBooks, including many classics that are in the public
domain. Open Library: Provides access to over 1 million free eBooks, including classic literature and contemporary works.
Finite Element Method Logan Solution Manual Offers a vast collection of books, some of which are available for free as PDF
downloads, particularly older books in the public domain. Finite Element Method Logan Solution Manual : This website hosts
a vast collection of scientific articles, books, and textbooks. While it operates in a legal gray area due to copyright issues, its
a popular resource for finding various publications. Internet Archive for Finite Element Method Logan Solution Manual : Has
an extensive collection of digital content, including books, articles, videos, and more. It has a massive library of free
downloadable books. Free-eBooks Finite Element Method Logan Solution Manual Offers a diverse range of free eBooks
across various genres. Finite Element Method Logan Solution Manual Focuses mainly on educational books, textbooks, and
business books. It offers free PDF downloads for educational purposes. Finite Element Method Logan Solution Manual
Provides a large selection of free eBooks in different genres, which are available for download in various formats, including
PDF. Finding specific Finite Element Method Logan Solution Manual, especially related to Finite Element Method Logan
Solution Manual, might be challenging as theyre often artistic creations rather than practical blueprints. However, you can
explore the following steps to search for or create your own Online Searches: Look for websites, forums, or blogs dedicated
to Finite Element Method Logan Solution Manual, Sometimes enthusiasts share their designs or concepts in PDF format.
Books and Magazines Some Finite Element Method Logan Solution Manual books or magazines might include. Look for these
in online stores or libraries. Remember that while Finite Element Method Logan Solution Manual, sharing copyrighted
material without permission is not legal. Always ensure youre either creating your own or obtaining them from legitimate
sources that allow sharing and downloading. Library Check if your local library offers eBook lending services. Many libraries
have digital catalogs where you can borrow Finite Element Method Logan Solution Manual eBooks for free, including popular
titles.Online Retailers: Websites like Amazon, Google Books, or Apple Books often sell eBooks. Sometimes, authors or
publishers offer promotions or free periods for certain books.Authors Website Occasionally, authors provide excerpts or short
stories for free on their websites. While this might not be the Finite Element Method Logan Solution Manual full book, it can
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give you a taste of the authors writing style.Subscription Services Platforms like Kindle Unlimited or Scribd offer
subscription-based access to a wide range of Finite Element Method Logan Solution Manual eBooks, including some popular
titles.

FAQs About Finite Element Method Logan Solution Manual Books

How do I know which eBook platform is the best for me? Finding the best eBook platform depends on your reading
preferences and device compatibility. Research different platforms, read user reviews, and explore their features before
making a choice. Are free eBooks of good quality? Yes, many reputable platforms offer high-quality free eBooks, including
classics and public domain works. However, make sure to verify the source to ensure the eBook credibility. Can I read
eBooks without an eReader? Absolutely! Most eBook platforms offer web-based readers or mobile apps that allow you to read
eBooks on your computer, tablet, or smartphone. How do I avoid digital eye strain while reading eBooks? To prevent digital
eye strain, take regular breaks, adjust the font size and background color, and ensure proper lighting while reading eBooks.
What the advantage of interactive eBooks? Interactive eBooks incorporate multimedia elements, quizzes, and activities,
enhancing the reader engagement and providing a more immersive learning experience. Finite Element Method Logan
Solution Manual is one of the best book in our library for free trial. We provide copy of Finite Element Method Logan
Solution Manual in digital format, so the resources that you find are reliable. There are also many Ebooks of related with
Finite Element Method Logan Solution Manual. Where to download Finite Element Method Logan Solution Manual online for
free? Are you looking for Finite Element Method Logan Solution Manual PDF? This is definitely going to save you time and
cash in something you should think about.
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Manuales de instrucciones Encuentra el manual de tu Nutribullet. Recibiras todas las respuestas e instrucciones de uso
relacionadas con tu producto. Manuales de instrucciones nutribullet® Pro 900 con 7 accesorios - V. NB910R (Instruction
manuals multilanguage) PDF (5.008 MB) - V. NB910R (Instruction manuals Greek) PDF (0.923 MB) - V. Primeros pasos:
Instrucciones de la nutribullet Si usas una Magic Bullet, Rx, 600 o PRO, el primer paso siempre es el mismo. Desembala tu
Bullet. Quita todos los plasticos, enchufala y colécala donde te venga ... Manuales de instrucciones nutribullet® Original 600
con 3 accesorios * V. NB606DG (Instruction manuals Spanish) PDF (0.909 MB) - V. NB606DG (Instruction manuals Bulgarian)
PDF (0.913 MB). NutriBullet | 500, 600, y 900 Series Manual de instrucciones. Page 2. 2. Medidas de seguridad. AL USAR
CUALQUIER ... La informacién que se incluye en esta guia de usuario no reemplaza los consejos de ... Manual de usuario
NutriBullet Blender (Espanol - Manual.ec Manual. Ver el manual de NutriBullet Blender aqui, gratis. Este manual pertenece
a la categoria batidoras y ha sido calificado por 1 personas con un ... Manual de usuario NutriBullet Blender Combo (Espaiiol
Manual. Ver el manual de NutriBullet Blender Combo aqui, gratis. Este manual pertenece a la categoria batidoras y ha sido
calificado por 2 personas con un ... Manual modelos Ntrubullet RX NUTRIBULLET,. USER GUIDE. NATURE'S.
PRESCRIPTION. FOR OPTIMUM. HEALTH. NUTRIBULLET. 1 guia de usuario. 1 libro de recetas. 13. Page 8. 14. COMO
FUNCIONA. No ... Recomendaciones de usos para tu Nutribullet Si ya tienes un ... ¢Como usar Nutribullet? - YouTube 8
Creative Activities to Teach The Giver (by Lois Lowry) 1. The Ceremony of 12 Simulation - 2. Seeing Beyond Activity - 3.
Memory Transmission Activity - 4. The House of Old Activity - 5. Dream Sharing Activity - 6. A ... The giver chapter activities
The Giver novel study unit for the book by Lois Lowry. Includes the Giver chapter quizzes, chapter question sets for all 23
chapters, ... 5 Engaging Activities to Teach The Giver Jun 30, 2021 — 5 Engaging Activities to Teach The Giver - 1. PRE-
READING LEARNING STATIONS - 2. MOCK CEREMONY OF 12 - 3. QUESTION TRAIL - 4. ACTING OUT CHAPTER 19. The
Giver: 7 Creative Classroom Activities Jan 30, 2014 — Hang sheets of different colored paper around the room, with a
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notepad next to each color. Have students spend 30 seconds at each color, writing ... The giver activities The Giver Novel
Study - Comprehension Questions - Activities - Final Projects ... Chapter Activities. Created by. The Inclusive Mrs C. The
Giver by Lois Lowry This unit has been designed to develop students' reading, writing, thinking, listening and speaking skills
through exercises and activities related to The Giver ... The Giver Lesson Plans - Lesson Plans and Ideas for ... Below are 10
quick lesson plan ideas for teaching The Giver by Lois Lowry. If you want detailed daily lesson plans and everything else you
need to teach The ... The Giver ... chapters of The Giver and is comprised of five of the following different activities: Before
You Read; Vocabulary Building; Comprehension Questions; Language ... The Giver Teaching Ideas Nov 21, 2016 — Check out
these The Giver teaching ideas to make your novel study fun and exciting. Your middle schoolers will thank you. Introductory
Activities - The Giver by Lois Lowry - Weebly An anticipation guide is a comprehension strategy that is used before reading to
activate students' prior knowledge and build curiosity about a new topic. Eddy Current Array Technology Chapter (1): Eddy
Current Theory ... CHAPTER (8): ARRAY SIGNAL CALIBRATION. 8.1. ARRAY SIGNAL CALIBRATION EXAMPLE. This section
will show a step by step ... Eclipse Scientific EC Array - 1st Edition - NDT Supply.com This book is designed for Non-
Destructive Testing (NDT) technicians, engineers adn technical people interested in learning Eddy Current Array (ECA)
principles ... Eddy Current Array Technology Book - 1st Edition Full colour printed textbook of Eddy Current Array
Technology for NDT Technicians. Hard cover. 302 pages. ... This book is designed for Non-Destructive Testing ( ... Eddy
Current Testing Technology 1st Edition. Eddy Current Testing Technology www.eclipsescientific.com. Eddy ... while an array
probe is used for a much smaller sample. This is mainly due ... Application of Eddy Current Array Technology from the ... by B
HEUTLING - Cited by 3 — The example shows that the transmitter is kept the same while the receiving coils are switched
through. At first the arrangements in longitudinal direction are ... Eddy current array technology for the inspection of aircraft
... Calibration sample. NDT 588. 5/32 and 6/32 rivet hole. Typical cross-section. EDM notch: length .1 in from rivet shank.
Thickness: through 1st skin. Page 14. 14. Eddy Current Array technology Smaller coverage for the same number of elements.
Single row array. * Non uniform sensitivity. * Low sensitivity to cracks parallel to scan direction and. Large Area Eddy
Current Array (ECA) in Lieu of PT & MT Automated Real-Time Eddy Current Array Inspection of ... by EA Foster - 2022 -
Cited by 8 — The first thread takes each 32-bit number and separates out the first and last 16-bits of data as these
correspond to the imaginary and real ...



