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Linear Elastic Waves Cambridge Texts In Applied Mathematics:
  Linear Elastic Waves John G. Harris,2001-08-06 An advanced level textbook on wave propagation and scattering
directed at applied mathematicians seismologists and engineers   Nonlinear Elastic Waves in Materials Jeremiah J.
Rushchitsky,2014-04-23 The main goal of the book is a coherent treatment of the theory of propagation in materials of
nonlinearly elastic waves of displacements which corresponds to one modern line of development of the nonlinear theory of
elastic waves The book is divided on five basic parts the necessary information on waves and materials the necessary
information on nonlinear theory of elasticity and elastic materials analysis of one dimensional nonlinear elastic waves of
displacement longitudinal vertically and horizontally polarized transverse plane nonlinear elastic waves of displacement
analysis of one dimensional nonlinear elastic waves of displacement cylindrical and torsional nonlinear elastic waves of
displacement analysis of two dimensional nonlinear elastic waves of displacement Rayleigh and Love nonlinear elastic
surface waves The book is addressed first of all to people working in solid mechanics from the students at an advanced
undergraduate and graduate level to the scientists professionally interesting in waves But mechanics is understood in the
broad sense when it includes mechanical and other engineering material science applied mathematics and physics and so
forth The genesis of this book can be found in author s years of research and teaching while a head of department at SP
Timoshenko Institute of Mechanics National Academy of Sciences of Ukraine a member of Center for Micro and
Nanomechanics at Engineering School of University of Aberdeen Scotland and a professor at Physical Mathematical Faculty
of National Technical University of Ukraine KPI The book comprises 11 chapters Each chapter is complemented by exercises
which can be used for the next development of the theory of nonlinear waves   An Introduction to Metamaterials and
Waves in Composites Biswajit Banerjee,2011-06-07 Requiring no advanced knowledge of wave propagation An Introduction
to Metamaterials and Waves in Composites focuses on theoretical aspects of metamaterials periodic composites and layered
composites The book gives novices a platform from which they can start exploring the subject in more detail After
introducing concepts related to elasticity acoustics and electrodynamics in media the text presents plane wave solutions to
the equations that describe elastic acoustic and electromagnetic waves It examines the plane wave expansion of sources as
well as scattering from curved interfaces specifically spheres and cylinders The author then covers electrodynamic acoustic
and elastodynamic metamaterials He also describes examples of transformations aspects of acoustic cloaking and
applications of pentamode materials to acoustic cloaking With a focus on periodic composites the text uses the Bloch Floquet
theorem to find the effective behavior of composites in the quasistatic limit presents the quasistatic equations of
elastodynamic and electromagnetic waves and investigates Brillouin zones and band gaps in periodic structures The final
chapter discusses wave propagation in smoothly varying layered media anisotropic density of a periodic layered medium and
quasistatic homogenization of laminates This book provides a launch pad for research into elastic and acoustic metamaterials



Many of the ideas presented have yet to be realized experimentally the book encourages readers to explore these ideas and
bring them to technological maturity   Wave Processes in Classical and New Solids Pasquale Giovine,2012-10-24 Wave
propagation in solids has been widely studied and principal advances in this field have been achieved not only for the
improvements of calculus methods but also for the high progresses attained in the description of new types of materials This
book presents innovative and original research studies describing some enhancement in both directions In particular the first
section is devoted to the propagation of waves in complex materials and related dispersion relations are deeply investigated
Instead the second section is dedicated to new applications for the study of wave processes in classical solids the emphasis is
posed on various simulation availabilities in the fields of seismology damaging geomaterials and multi wave propagation The
audience includes students engineers and advanced scientists with knowledge of wave propagation in solids   Wave Motion
J. Billingham,A. C. King,2001-01-22 Waves are a ubiquitous and important feature of the physical world and throughout
history it has been a major challenge to understand them They can propagate on the surfaces of solids and of fluids chemical
waves control the beating of your heart traffic jams move in waves down lanes crowded with vehicles This introduction to the
mathematics of wave phenomena is aimed at advanced undergraduate courses on waves for mathematicians physicists or
engineers Some more advanced material on both linear and nonlinear waves is also included thus making the book suitable
for beginning graduate courses The authors assume some familiarity with partial differential equations integral transforms
and asymptotic expansions as well as an acquaintance with fluid mechanics elasticity and electromagnetism The context and
physics that underlie the mathematics is clearly explained at the beginning of each chapter Worked examples and exercises
are supplied throughout with solutions available to teachers   Building Information Modeling Nawari O. Nawari,Michael
Kuenstle,2015-05-01 BIM for Structural Engineering and Architecture Building Information Modeling Framework for
Structural Design outlines one of the most promising new developments in architecture engineering and construction AEC
Building information modeling BIM is an information management and analysis technology that is changing the role of
computation in the architectural and engineering industries The innovative process constructs a database assembling all of
the objects needed to build a specific structure Instead of using a computer to produce a series of drawings that together
describe the building BIM creates a single illustration representing the building as a whole This book highlights the BIM
technology and explains how it is redefining the structural analysis and design of building structures BIM as a Framework
Enabler This book introduces a new framework the structure and architecture synergy framework SAS framework that helps
develop and enhance the understanding of the fundamental principles of architectural analysis using BIM tools Based upon
three main components the structural melody structural poetry and structural analysis along with the BIM tools as the frame
enabler this new framework allows users to explore structural design as an art while also factoring in the principles of
engineering The framework stresses the influence structure can play in form generation and in defining spatial order and



composition By highlighting the interplay between architecture and structure the book emphasizes the conceptual behaviors
of structural systems and their aesthetic implications and enables readers to thoroughly understand the art and science of
whole structural system concepts Presents the use of BIM technology as part of a design process or framework that can lead
to a more comprehensive intelligent and integrated building design Places special emphasis on the application of BIM
technology for exploring the intimate relationship between structural engineering and architectural design Includes a
discussion of current and emerging trends in structural engineering practice and the role of the structural engineer in
building design using new BIM technologies Building Information Modeling Framework for Structural Design provides a
thorough understanding of architectural structures and introduces a new framework that revolutionizes the way building
structures are designed and constructed   Advanced Structural Damage Detection Tadeusz Stepinski,Tadeusz Uhl,Wieslaw
Staszewski,2013-05-20 Structural Health Monitoring SHM is the interdisciplinary engineering field devoted to the monitoring
and assessment of structural health and integrity SHM technology integrates non destructive evaluation techniques using
remote sensing and smart materials to create smart self monitoring structures characterized by increased reliability and long
life Its applications are primarily systems with critical demands concerning performance where classical onsite assessment is
both difficult and expensive Advanced Structural Damage Detection From Theory to Engineering Applications is written by
academic experts in the field and provides students engineers and other technical specialists with a comprehensive review of
recent developments in various monitoring techniques and their applications to SHM Contributing to an area which is the
subject of intensive research and development this book offers both theoretical principles and feasibility studies for a number
of SHM techniques Key features Takes a multidisciplinary approach and provides a comprehensive review of main SHM
techniques Presents real case studies and practical application of techniques for damage detection in different types of
structures Presents a number of new novel data processing algorithms Demonstrates real operating prototypes Advanced
Structural Damage Detection From Theory to Engineering Applications is a comprehensive reference for researchers and
engineers and is a useful source of information for graduate students in mechanical and civil engineering   Mathematical
and Computational Methods in Photonics and Phononics Habib Ammari,Brian Fitzpatrick,Hyeonbae Kang,Matias
Ruiz,Sanghyeon Yu,Hai Zhang,2018-10-15 The fields of photonics and phononics encompass the fundamental science of light
and sound propagation and interactions in complex structures as well as its technological applications This book reviews new
and fundamental mathematical tools computational approaches and inversion and optimal design methods to address
challenging problems in photonics and phononics An emphasis is placed on analyzing sub wavelength resonators super
focusing and super resolution of electromagnetic and acoustic waves photonic and phononic crystals electromagnetic
cloaking and electromagnetic and elastic metamaterials and metasurfaces Throughout this book the authors demonstrate the
power of layer potential techniques for solving challenging problems in photonics and phononics when they are combined



with asymptotic analysis This book might be of interest to researchers and graduate students working in the fields of applied
and computational mathematics partial differential equations electromagnetic theory elasticity integral equations and inverse
and optimal design problems in photonics and phononics   Introduction to Symmetry Analysis Paperback with CD-ROM
Brian Cantwell,2002-09-23 An introduction to symmetry analysis for graduate students in science engineering and applied
mathematics   Vorticity and Incompressible Flow Andrew J. Majda,Andrea L. Bertozzi,2002 This book is a
comprehensive introduction to the mathematical theory of vorticity and incompressible flow ranging from elementary
introductory material to current research topics While the contents center on mathematical theory many parts of the book
showcase the interaction between rigorous mathematical theory numerical asymptotic and qualitative simplified modeling
and physical phenomena The first half forms an introductory graduate course on vorticity and incompressible flow The
second half comprise a modern applied mathematics graduate course on the weak solution theory for incompressible flow
  Practical Applied Mathematics Sam Howison,2005-03-24 Drawing from a wide variety of mathematical subjects this
book aims to show how mathematics is realised in practice in the everyday world Dozens of applications are used to show
that applied mathematics is much more than a series of academic calculations Mathematical topics covered include
distributions ordinary and partial differential equations and asymptotic methods as well as basics of modelling The range of
applications is similarly varied from the modelling of hair to piano tuning egg incubation and traffic flow The style is informal
but not superficial In addition the text is supplemented by a large number of exercises and sideline discussions assisting the
reader s grasp of the material Used either in the classroom by upper undergraduate students or as extra reading for any
applied mathematician this book illustrates how the reader s knowledge can be used to describe the world around them
  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   Effective Computational Methods for Wave Propagation Nikolaos A.
Kampanis,Vassilios Dougalis,John A. Ekaterinaris,2008-02-25 Due to the increase in computational power and new
discoveries in propagation phenomena for linear and nonlinear waves the area of computational wave propagation has
become more significant in recent years Exploring the latest developments in the field Effective Computational Methods for
Wave Propagation presents several modern valuable   Finite Volume Methods for Hyperbolic Problems Randall J.



LeVeque,2002-08-26 Publisher Description   Theory of Vortex Sound M. S. Howe,2003 Table of contents   SIAM
Journal on Scientific Computing ,2008   Multiscale Modeling and Simulation of Composite Materials and
Structures Young Kwon,David H. Allen,Ramesh R. Talreja,2007-12-04 This book presents the state of the art in multiscale
modeling and simulation techniques for composite materials and structures It focuses on the structural and functional
properties of engineering composites and the sustainable high performance of components and structures The multiscale
techniques can be also applied to nanocomposites which are important application areas in nanotechnology There are few
books available on this topic   Bäcklund and Darboux Transformations C. Rogers,W. K. Schief,2002-06-24 This book
explores the deep and fascinating connections that exist between a ubiquitous class of physically important waves known as
solitons and the theory of transformations of a privileged class of surfaces as they were studied by eminent geometers of the
nineteenth century Thus nonlinear equations governing soliton propagation and also mathematical descriptions of their
remarkable interaction properties are shown to arise naturally out of the classical differential geometry of surfaces and what
are termed B cklund Darboux transformations This text the first of its kind is written in a straightforward manner and is
punctuated by exercises to test the understanding of the reader It is suitable for use in higher undergraduate or graduate
level courses directed at applied mathematicians or mathematical physics   Mathematics in Victorian Britain Raymond
Flood,Adrian Rice,Robin Wilson,2011-09-29 With a foreword by Adam Hart Davis this book constitutes perhaps the first
general survey of the mathematics of the Victorian period It charts the institutional development of mathematics as a
profession as well as exploring the numerous innovations made during this time many of which are still familiar today   An
Introduction to Parallel and Vector Scientific Computation Ronald W. Shonkwiler,Lew Lefton,2006-08-14 In this text students
of applied mathematics science and engineering are introduced to fundamental ways of thinking about the broad context of
parallelism The authors begin by giving the reader a deeper understanding of the issues through a general examination of
timing data dependencies and communication These ideas are implemented with respect to shared memory parallel and
vector processing and distributed memory cluster computing Threads OpenMP and MPI are covered along with code
examples in Fortran C and Java The principles of parallel computation are applied throughout as the authors cover traditional
topics in a first course in scientific computing Building on the fundamentals of floating point representation and numerical
error a thorough treatment of numerical linear algebra and eigenvector eigenvalue problems is provided By studying how
these algorithms parallelize the reader is able to explore parallelism inherent in other computations such as Monte Carlo
methods
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line balancing in garment industry pdf slideshare - May 20 2022
web sep 22 2016   line balancing line balancing means the better allocation of the necessary tasks between the operators
which reduces waiting time fig line balancing
improving productivity of garment industry with line balancing - Oct 05 2023
web jul 5 2021   2 3 line balancing line balancing is leveling the workload across all operations in a line to remove
bottlenecks and excess capacity defined by six sigma material while considering mass production garments are produced in
lines or set of
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improvement of garment assembly line efficiency using line - Aug 23 2022
web jan 1 2019   this paper aims at extending the studies on application of computer simulation technique for line balancing
in apparel industries a garment style ladies tunic which
facility planning and assembly line balancing in garment - Jan 28 2023
web sep 1 2012   assembly line balancing problem albp is known as an np hard problem thus the heuristic methodology could
be a better way to plan the sewing lines within a
important steps for line balancing in garment industry - Jul 22 2022
web aug 31 2017   in garment industry any garment manufacturer tries the best to finish the assembly work soon to increase
on time delivery to reduce production cost assembly
line balancing and bottleneck in garment production line - Mar 18 2022
web mar 26 2014   line balancing process organization the line balancing is to design a smooth production flow by allotting
processes to workers so as to allow each worker to
feasibility of using simulation technique for line balancing in - Jun 20 2022
web aug 17 2011   in assembly line balancing allocation of jobs to machines is based on the objective of minimizing the
workflow among the operators reducing the throughput time
assembly line balancing in garment industry sciencedirect - Nov 25 2022
web may 23 2019   pdf assembly line balancing is the problem of assigning operations to workstations along an assembly line
in such a way that the assignment be find read
pdf productivity improvement through line balancing by using - Feb 14 2022
web production line was balanced for two different daily production targets thus the application of proposed algorithm to
balance the production line reduces the gap between the
assembly line balancing in garment production by simulation - Apr 18 2022
web mar 1 2020   this study deals with modeling of assembly line balancing by combining both manual line balancing
techniques with computer simulation to find the optimal solution
line balancing in apparel production objectives - Aug 03 2023
web sep 19 2013   line balancing a line is defined as a group of operators under the control of one production supervisor
balancing is the technique of maintaining the same level
how to maintain line balancing in garments textile - Jun 01 2023
web oct 20 2015   in the garments industry line balancing is known allocation of sewing machines according to the pattern
and design of the garment the line arrangement of
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line balancing in garment industry textile blog - Oct 25 2022
web apr 3 2020   the empirical study was conducted at southern range nyanza limited nytil garment manufacturing facility to
demonstrate the practical application of
assembly line balancing in garment industry sciencedirect - Jul 02 2023
web sep 1 2012   1 introduction textile industry is one of the world s major industries and the garment industry is a
substantial one within the supply chain of textile industry as
assembly line balancing in garment industry expert systems - Feb 26 2023
web sep 3 2020   in most studies garment assembly line balancing has been implemented using several techniques including
ranked positional weight 42 comsoal 43 largest
pdf line balancing techniques for productivity improvement - Sep 23 2022
web mar 31 2021   line balancing line balancing means balancing production line or an assembly line it is completed in order
that there s a good flow of production units from
an improved approach to line balancing for garment - Apr 30 2023
web sep 1 2012   assembly line balancing problem albp is known as an np hard problem thus the heuristic methodology could
be a better way to plan the sewing lines within a
improvement of garment assembly line efficiency - Mar 30 2023
web sep 12 2019   motion and time studies have been widely used to analyze the motions of workers and the time consumed
to do tasks aiming to eliminate non added value motions
line balancing in garment industry and how it can be improved - Sep 04 2023
web feb 18 2021   line balancing in garment industry is the technique of levelling output of every operation in a garment
sewing production line
a complex garment assembly line balancing using - Dec 27 2022
web jun 24 2023   line balancing in garment industry 1 calculation of labor requirements with good work measurement
records the work content of a new garment can be 2
line balancing in garments industry ppt slideshare - Jan 16 2022
web dec 22 2021   key words assembly line bottleneck line balancing productivity 1 introduction as a supply chain of textile
industry garment industry is one of the
experimental study and improving the productivity of assembly - Nov 13 2021

an improved approach to line balancing for garment - Dec 15 2021
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masm directives pseudo opcodes chapter eight - Feb 15 2022
web the mnemonic field contains an assembler instruction instructions are divided into three classes 80x86 machine
instructions assembler directives and pseudo opcodes 80x86 instructions of course are assembler mnemonics that
correspond to the actual 80x86 instructions introduced in chapter six
assembly language solution pdf slideshare - Mar 19 2022
web may 26 2015   4 assembly language programming amer al khsabah 4 chapter one 4 a the microprocessor brain of the
computer it controls the computer by executing programs stored in memory b the buses connect the different component to
make processor communicate with memory and i o circuits 5 a eu execution unit
assembly language for x86 processor 7th edition solutions - Jun 02 2023
web our resource for assembly language for x86 processor includes answers to chapter exercises as well as detailed
information to walk you through the process step by step with expert solutions for thousands of practice problems you can
take the guesswork out of studying and move forward with confidence find step by step solutions and answers
assembly language wikipedia - Jul 23 2022
web in computer programming assembly language alternatively assembler language or symbolic machine code often referred
to simply as assembly and commonly abbreviated as asm or asm is any low level programming language with a very strong
correspondence between the instructions in the language and the architecture s machine code instructions
solution manual of assembly language programming and - Oct 06 2023
web sep 11 2018   solution manual of assembly language programming and organization of the ibm pc by ytha y yu charles
marut 1 of 131 download now solution manual of assembly language programming and organization of the ibm pc by ytha y
yu charles marut download as a pdf or view online for free
solutions manual arm assembly language google books - Feb 27 2023
web apr 28 2009   solutions manual arm assembly language crc press crc press apr 28 2009 376 pages suitable for those with
some background in digital logic and high level programming this work serves as a text for new programmers as well as a
reference for students and professionals
x86 64 assembly language programming with ubuntu - May 21 2022
web x86 64 assembly language programming with ubuntu ed jorgensen ph d version 1 1 44 may 2022
x86 assembly language reference manual oracle - May 01 2023
web manpagesfortheas 1 ld 1 anddis 1 utilities howthisbookisorganized chapter1 overviewofthesolarisx86assembler
providesanoverviewofthex86
introduction to assembly language programming from soup to - Sep 24 2022
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web jun 29 2023   3 getting started with assembly language programming 4 3 address instruction set 5 a more complete arm
instruction set 6 machine code 7 program control flow and functions 8 procedural programming in assembly 9 function
format and recursion 10 arrays back matter
solutions manual for arm assembly language pdf arm - Aug 04 2023
web christopher hinds solutions manual for arm assembly language fundamentals and techniques second edition by william
hohl and christopher hinds boca raton london new york
a beginners guide to assembly language using emu8086 - Apr 19 2022
web jul 22 2022   learn the fastest language aside from machine language embed assembly language in a higher level
language to use features unsupported by the higher level language or for performance reasons fill in the knowledge gap for
understanding how the higher level languages came to be assemblers and editors assemblers are programs
x86 assembly language reference manual oracle - Nov 26 2022
web tables table 1 instruction references 34 table 2 data transfer instructions 36 table 3 binary arithmetic instructions 39
table 4 decimal arithmetic instructions
assembler language reference ibm - Aug 24 2022
web the assembly language program defines the commands for assembling and linking a program extended instruction
mnemonics the assembler supports a set of extended mnemonics and symbols to simplify assembly language programming
migrating source programs the assembler issues errors and warnings if a source program contains
assembly language part 1 princeton university - Sep 05 2023
web in assembly language in a high level language write safer code understanding mechanism of potential security problems
helps you avoid them even in high level languages understand what s happening under the hood someone needs to develop
future computer systems maybe that will be you
arm assembly language solutions manual acm digital library - Jan 29 2023
web apr 3 2009   it focuses on what is needed to compile for arm details real assembly uses and explores situations that
programmers may ultimately encounter save to binder create a new binder
instructor s solution manual with transparency masters the - Oct 26 2022
web this manual contains solutions or answers to the assignment problems at the end of each chapter these brief answers
and solutions are strictly for use by the instructor throughout the solutions the notation after a signal name stands for
overbar not also included in the cd are transparency masters for many of the illustrations in the
introduction to assembly language programming from soup to - Jun 21 2022
web may 1 2021   introduction to assembly language programming from soup to nuts arm edition description this is an arm
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assembly language textbook designed to be used in classes such as computer organization operating systems compilers or
any other class that needs to provide the students with a overall of arm assembly language
getting started with arm assembly language - Jul 03 2023
web this guide introduces the basic concepts of arm assembly language shows you how to create and run assembly code and
provides examples of assembly code for you to experiment with assembly language is a low level programming language just
one step above the processor s native language machine code
chapter 2 instructions assembly language university of - Mar 31 2023
web instructions assembly language reading the corresponding chapter in the 2nd edition is chapter 3 in the 3rd edition it is
chapter 2 and appendix a and in the 4th edition it is chapter 2 and appendix b 2 1 instructions and instruction set the
language to command a computer architecture is comprised of instructions and the
pc assembly lanugage massachusetts institute of technology - Dec 28 2022
web languages such as c and c learning to program in assembly language is an excellent way to achieve this goal other pc
assembly language books still teach how to program the 8086 processor that the original pc used in 1980 the 8086 processor
only supported real mode in this mode any program may address any memory or device in the
what is metaphysics the british academy - May 09 2023
web aug 14 2020   metaphysics sounds as though it should be something like physics only meta actually meta in ancient
greek meant after the word metaphysics was coined by an ancient editor of aristotle s works who simply used
metaphysics routledge encyclopedia of philosophy - Jan 05 2023
web metaphysics is a broad area of philosophy marked out by two types of inquiry the first aims to be the most general
investigation possible into the nature of reality are there principles applying to everything that is real to all that is if we
abstract from the particular nature of existing things that which distinguishes them from each
metaphysics definition problems theories history criticism - Aug 12 2023
web oct 17 2023   metaphysics branch of philosophy whose topics in antiquity and the middle ages were the first causes of
things and the nature of being later many other topics came to be included under the heading metaphysics the set of
problems that now make up the subject matter of metaphysics is extremely diverse
metaphysics simple english wikipedia the free encyclopedia - Feb 06 2023
web metaphysics is a major branch of philosophy it concerns existence and the nature of things that exist altogether it is a
theory of reality ontology is the part of metaphysics which discusses what exists the categories of being apart from ontology
metaphysics concerns the nature of and relations among the things that exist
metaphysics english meaning cambridge dictionary - Mar 07 2023
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web metaphysics definition 1 the part of philosophy that is about understanding existence and knowledge 2 the part of learn
more
concept problems and theories of metaphysics britannica - Apr 08 2023
web metaphysics branch of philosophy that studies the ultimate structure and constitution of reality i e of that which is real
insofar as it is real the term which means literally what comes after physics was used to refer to the treatise by aristotle on
what he himself called first philosophy
metaphysics wikipedia - Oct 14 2023
web t e metaphysics is the branch of philosophy that studies the fundamental nature of reality this includes the first
principles of being or existence identity change space and time cause and effect necessity actuality and possibility
outline of metaphysics wikipedia - Jun 10 2023
web the following outline is provided as an overview of and topical guide to metaphysics metaphysics traditional branch of
philosophy concerned with explaining the fundamental nature of being and the world that encompasses it although the term
is not easily defined
metaphysics definition meaning merriam webster - Jul 11 2023
web plural in form but singular in construction synonyms of metaphysics 1 a 1 a division of philosophy that is concerned with
the fundamental nature of reality and being and that includes ontology cosmology and often epistemology
metaphysics stanford encyclopedia of philosophy - Sep 13 2023
web sep 10 2007   metaphysics it is not easy to say what metaphysics is ancient and medieval philosophers might have said
that metaphysics was like chemistry or astrology to be defined by its subject matter metaphysics was the science that studied
being as such or the first causes of things or things that do not change


