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Discrete Mathematics By Gary Chartrand Ping Zhang Decoding Discrete Math A
Deep Dive into Chartrand Zhangs Classic So youre staring down the barrel  of a
Discrete Mathematics course and the textbook looming on your desk is Discrete
Mathematics and Its Applications by Gary Chartrand and Ping Zhang Dont panic
While the subject matter can seem daunting at first with the right approach and a
little guidance you can conquer this essential field of mathematics This blog post will
act as your friendly guide navigating you through the key concepts within Chartrand
and Zhangs excellent textbook making discrete math less intimidating and more
approachable  What  is  Discrete  Mathematics  Anyway  Before  we  delve  into  the
specifics  of  Chartrand  and  Zhangs  book  lets  get  a  handle  on  what  discrete
mathematics actually is Unlike calculus which deals with continuous functions and
smooth curves discrete math focuses on distinct separate values Think counting
combinations graphs and logic all things that involve finite sets or countable sets
This makes it foundational to computer science cryptography combinatorics and
many other fields Why Chartrand Zhang Chartrand and Zhangs book is renowned
for  its  clear  explanations  numerous  examples  and  wellstructured  approach  It
expertly balances theoretical rigor with practical applications making it accessible to
students from various backgrounds Its not just a textbook its a learning journey Key
Concepts Covered with Practical Examples The book covers a wide range of topics
but here are some core concepts youll encounter Logic and Proof Techniques This is
the foundation Youll learn to build logical arguments understand propositional logic
AND  OR  NOT  predicate  logic  and  different  proof  methods  like  direct  proof
contradiction and induction Practical Example Imagine proving that if its raining
then the ground is  wet Direct proof 2 would involve showing that the premise
raining implies the conclusion wet ground Proof by contradiction would assume the
ground is  not  wet  while  its  raining and then demonstrate  that  this  leads  to  a
contradiction Set Theory Sets are fundamental  building blocks in discrete math
Youll learn about set operations union intersection complement relations between
sets and functions Practical Example Imagine a set A representing all students in a
class and set B representing all students who passed the exam The intersection A B
would be the set of students who passed the exam and are in the class Graph Theory
This is arguably the most visually appealing part Graphs are collections of nodes
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vertices connected by edges Youll learn about different types of graphs directed
undirected  weighted  graph  traversals  BFS  DFS  and  applications  like  network
routing and social networks Visual Imagine a map represented as a graph Cities are
vertices and roads connecting them are edges Finding the shortest route between
two cities is a classic graph traversal problem Insert a simple image here of a graph
with nodes and edges Counting and Probability This section covers permutations
combinations and the fundamental principles of probability Practical Example How
many ways can you arrange 5 books on a shelf This is a permutation problem 5
Whats the probability of drawing a king from a standard deck of cards This is a
probability problem 452 Recursion and Induction These are powerful techniques for
solving  problems  by  breaking  them  down  into  smaller  selfsimilar  subproblems
Mathematical induction is a proof technique used to prove statements about all
natural  numbers Practical  Example The Fibonacci  sequence 0 1  1  2  3  5  can be
defined  recursively  Fn  Fn1  Fn2  Mathematical  induction  can  be  used  to  prove
properties of the Fibonacci sequence How to Master Discrete Math with Chartrand
Zhang  Read  Actively  Dont  just  passively  read  engage  with  the  material  Work
through the examples and try to solve the exercises on your own before checking
the solutions Practice Practice Practice Discrete math requires a lot of practice The
more  problems you solve  the  better  youll  understand the  concepts  Utilize  the
Textbooks Resources Chartrand and Zhangs book often includes helpful  hints 3
summaries  and further  reading suggestions  Take advantage of  these resources
Form  a  Study  Group  Working  with  peers  can  significantly  enhance  your
understanding Explaining concepts to others is a great way to solidify your own
knowledge Seek Help When Needed Dont hesitate to ask your professor  TA or
classmates for help if youre struggling with a particular concept Summary of Key
Points Discrete mathematics deals with distinct separate values forming the basis
for  many  computer  science  and  other  fields  Chartrand  and  Zhangs  book  is  a
comprehensive  and  accessible  resource  for  learning  discrete  mathematics  Key
concepts include logic set theory graph theory counting probability recursion and
induction  Mastering  discrete  mathematics  requires  active  reading  consistent
practice and seeking help when needed Frequently Asked Questions FAQs 1 Is this
book suitable for selfstudy Yes Chartrand and Zhangs book is wellstructured and
selfexplanatory making it suitable for selfstudy However access to supplementary
materials or a study group can be beneficial 2 Whats the best way to prepare for
exams Consistent practice is key Work through as many problems as possible from
the textbook and any supplementary materials provided Focus on understanding
the underlying concepts not just memorizing formulas 3 Im struggling with proof
techniques Any tips Start with simpler proofs and gradually work your way up to
more complex ones Practice writing out your reasoning clearly and systematically
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Dont be afraid to ask for help from your instructor or classmates 4 How is graph
theory relevant in the real world Graph theory has numerous applications including
social  network analysis network routing like GPS scheduling problems and data
visualization 5 What programming languages are helpful for implementing discrete
math  concepts  Languages  like  Python  Java  and  C  are  commonly  used  for
implementing algorithms related to graph theory combinatorial optimization and
other discrete math topics Libraries such as NetworkX Python provide helpful tools
for graph manipulation and analysis This guide provides a comprehensive overview
of  Discrete  Mathematics  using  Chartrand  and  4  Zhangs  textbook  Remember
consistent effort and a strategic approach are crucial to mastering this fascinating
subject Good luck on your discrete math journey
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papers on ruled surfaces in minkowski 3 space enumeration of k fibonacci paths
using infinite weighted automata the natural lift curves and geodesic curvatures of
the  spherical  indicatrices  of  the  spacelike  timelike  bertrand  curve  pair  magic
properties of special class of trees and other topics contributors v ramachandran c
sekar rodrigo de castro jose l ramirez nagesh h m r chandrasekhar a vijayalekshmi s
suganthi v swaminathan arunesh pandey v k chaubey t n pandey and others

the british combinatorial conference is held every two years and is a key event for
mathematicians worldwide working in combinatorics in june 2003 the conference
was held at the university of wales bangor the papers contained here are surveys
contributed by the invited speakers and are of the high quality that befits the event
there is also a tribute to bill tutte who had a long standing association with the bcc
the papers cover topics currently attracting significant research interest as well as
some less traditional areas such as the combinatorics of protecting digital content
they will form an excellent resource for established researchers as well as graduate
students who will find much here to inspire future work

discrete  mathematics  is  the  study  of  mathematical  structures  that  are
fundamentally  countable  or  distinct  rather  than  continuous  it  provides  the
foundational concepts and tools used in computer science information technology
and related fields key topics include logic set theory combinatorics graph theory
relations functions and discrete probability  discrete mathematics is  essential  for
designing algorithms analyzing computational processes modeling networks and
developing cryptography  and database  systems its  principles  underpin  modern
computing and digital system design

written by two of  the most  prominent figures in  the field of  graph theory this
comprehensive text provides a remarkably student friendly approach geared toward
undergraduates  taking  a  first  course  in  graph  theory  its  sound  yet  accessible
treatment emphasizes the history of graph theory and offers unique examples and
lucid proofs 2004 edition

sql  for  smarties was hailed as the first  book devoted explicitly  to the advanced
techniques needed to transform an experienced sql programmer into an expert now
20 years later and in its fifth edition this classic reference still reigns supreme as the
only book written by a sql master that teaches programmers and practitioners to
become sql masters themselves these are not just tips and techniques also offered
are the best solutions to old and new challenges joe celko conveys the way you need
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to think in order to get the most out of sql programming efforts for both correctness
and performance new to the fifth edition joe features new examples to reflect the
ansi iso standards so anyone can use it he also updates data element names to meet
new iso 11179 rules with the same experience based teaching style that made the
previous  editions  the  classics  they  are  today  you  will  learn  new  ways  to  write
common queries such as finding coverings partitions runs in data auctions and
inventory relational  divisions and so forth sql  for  smarties  explains some of  the
principles of sql programming as well as the code a new chapter discusses design
flaws in ddl such as attribute splitting non normal forum redundancies and tibbling
there is a look at the traditional acid versus base transaction models now popular in
nosql products you ll learn about computed columns and the deferrable options in
constraints an overview of the bi temporal model is new to this edition and there is a
longer discussion about descriptive statistic aggregate functions the book finishes
with an overview of sql psm that is applicable to proprietary 4gl vendor extensions
new to the 5th edition overview of the bitemporal model extended coverage of
descriptive  statistic  aggregate  functions  new  chapter  covers  flaws  in  ddl
examination of traditional acid versus base transaction models reorganized to help
you navigate related topics with ease expert advice from a noted sql authority and
award winning columnist joe celko who served on the ansi sql standards committee
for over a decade teaches scores of advanced techniques that can be used with any
product in any sql environment whether it is sql 92 or sql 2011 offers tips for working
around deficiencies and gives insight into real world challenges

this  is  the  first  in  a  series  of  volumes  which  provide  an  extensive  overview  of
conjectures and open problems in graph theory the readership of each volume is
geared toward graduate students who may be searching for research ideas however
the well established mathematician will find the overall exposition engaging and
enlightening each chapter presented in a story telling style includes more than a
simple  collection of  results  on a  particular  topic  each contribution conveys  the
history evolution and techniques used to solve the authors favorite conjectures and
open problems enhancing the reader s overall comprehension and enthusiasm the
editors were inspired to create these volumes by the popular and well attended
special sessions entitled my favorite graph theory conjectures which were held at
the winter ams maa joint meeting in boston january 2012 the siam conference on
discrete mathematics in halifax june 2012 and the winter ams maa joint meeting in
baltimore january 2014 in an effort to aid in the creation and dissemination of open
problems which is crucial to the growth and development of a field the editors
requested the speakers as well as notable experts in graph theory to contribute to
these volumes
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this  volume  comprises  16  contributions  that  present  advanced  topics  in  graph
domination featuring open problems modern techniques and recent results the
focus  is  on  primary  dominating  sets  such  as  paired  domination  connected
domination restrained domination dominating functions roman domination and
power domination additionally surveys include known results with a sample of proof
techniques  for  each  parameter  of  extra  benefit  to  the  reader  the  first  chapter
includes  a  glossary  of  commonly  used  terms  the  second  chapter  provides  an
overview of models of domination from which the parameters are defined the book
is  intended  to  provide  a  reference  for  established  researchers  in  the  fields  of
domination and graph theory and graduate students who wish to gain knowledge
of the topics covered as well as an overview of the major accomplishments in the
field and proof techniques used

this  book  contains  selected  papers  from  the  9th  international  conference  on
information science and applications icisa 2018 and provides a snapshot of the latest
issues  encountered  in  technical  convergence  and  convergences  of  security
technology it explores how information science is core to most current research
industrial and commercial activities and consists of contributions covering topics
including ubiquitous computing networks and information systems multimedia and
visualization middleware and operating systems security and privacy data mining
and artificial  intelligence software  engineering and technology  the  proceedings
introduce  the  most  recent  information  technology  and  ideas  applications  and
problems related to technology convergence illustrated through case studies and
reviews converging existing security techniques through this volume readers will
gain an understanding of the current state of the art information strategies and
technologies of convergence security the intended readership includes researchers
in academia industry and other research institutes focusing on information science
and technology

mathematical proofs a transition to advanced mathematics second edition prepares
students for the more abstract mathematics courses that follow calculus this text
introduces students to proof techniques and writing proofs of their own as such it is
an  introduction  to  the  mathematics  enterprise  providing  solid  introductions  to
relations functions and cardinalities of sets

selected peer reviewed papers from the 2011 wase global conference on science
engineering gcse 2011 december 10 11 2011 taiyuan xian china

written by one of the leading authors in the field this text provides a student friendly
approach to graph theory for undergraduates much care has been given to present
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the material at the most effective level for students taking a first course in graph
theory  gary  chartrand  and  ping  zhang  s  lively  and  engaging  style  historical
emphasis unique examples and clearly written proof techniques make it a sound yet
accessible text that stimulates interest in an evolving subject and exploration in its
many applications this text is part of the walter rudin student series in advanced
mathematics

chartrand  and  zhangs  discrete  mathematics  presents  a  clearly  written  student
friendly  introduction  to  discrete  mathematics  the  authors  draw  from  their
background as researchers and educators to offer lucid discussions and descriptions
fundamental  to  the  subject  of  discrete  mathematics  unique  among  discrete
mathematics  textbooks for  its  treatment of  proof  techniques and graph theory
topics discussed also include logic relations and functions especially equivalence
relations and bijective functions algorithms and analysis of algorithms introduction
to number theory combinatorics  counting the pascal  triangle and the binomial
theorem discrete probability  partially  ordered sets lattices and boolean algebras
cryptography  and  finite  state  machines  this  highly  versatile  text  provides
mathematical  background  used  in  a  wide  variety  of  disciplines  including
mathematics  and  mathematics  education  computer  science  biology  chemistry
engineering  communications  and  business  some  of  the  major  features  and
strengths of this textbook numerous carefully explained examples and applications
facilitate learning more than 1 600 exercises ranging from elementary to challenging
are included with hints answers to all odd numbered exercises descriptions of proof
techniques are accessible and lively students benefit from the historical discussions
throughout the textbook

written  by  one  of  the  leading  authors  and  researchers  in  the  field  this
comprehensive  modern  text  offers  a  strong  focus  on  enumeration  a  vitally
important area in introductory combinatorics crucial for further study in the field
miklós  bóna  s  text  fills  the  gap  between  introductory  textbooks  in  discrete
mathematics and advanced graduate textbooks in enumerative combinatorics and
is  one  of  the  very  first  intermediate  level  books  to  focus  on  enumerative
combinatorics  the text  can be used for  an advanced undergraduate  course  by
thoroughly covering the chapters in part i on basic enumeration and by selecting a
few special topics or for an introductory graduate course by concentrating on the
main areas of enumeration discussed in part ii the special topics of part iii make the
book suitable for a reading course this text is part of the walter rudin student series
in advanced mathematics
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When somebody should
go to the ebook stores,
search commencement
by shop, shelf by shelf, it is
really problematic. This is
why we present the books
compilations in this
website. It will certainly
ease you to see guide
Discrete Mathematics By
Gary Chartrand Ping
Zhang as you such as. By
searching the title,
publisher, or authors of
guide you really want, you
can discover them rapidly.
In the house, workplace,
or perhaps in your
method can be all best
place within net
connections. If you take
aim to download and
install the Discrete
Mathematics By Gary
Chartrand Ping Zhang, it
is extremely simple then,
back currently we extend
the link to purchase and
create bargains to
download and install
Discrete Mathematics By
Gary Chartrand Ping
Zhang suitably simple!

How do I know which1.
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 good2.
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 without3.
an eReader? Absolutely!
Most eBook platforms offer
webbased readers or
mobile apps that allow you
to read eBooks on your
computer, tablet, or
smartphone.
How do I avoid digital eye4.
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 of5.
interactive eBooks?
Interactive eBooks
incorporate multimedia
elements, quizzes, and
activities, enhancing the
reader engagement and
providing a more
immersive learning
experience.
Discrete Mathematics By6.
Gary Chartrand Ping Zhang
is one of the best book in
our library for free trial. We

provide copy of Discrete
Mathematics By Gary
Chartrand Ping Zhang in
digital format, so the
resources that you find are
reliable. There are also
many Ebooks of related
with Discrete Mathematics
By Gary Chartrand Ping
Zhang.
Where to download7.
Discrete Mathematics By
Gary Chartrand Ping Zhang
online for free? Are you
looking for Discrete
Mathematics By Gary
Chartrand Ping Zhang
PDF? This is definitely
going to save you time and
cash in something you
should think about. If you
trying to find then search
around for online. Without
a doubt there are
numerous these available
and many of them have
the freedom. However
without doubt you receive
whatever you purchase. An
alternate way to get ideas
is always to check another
Discrete Mathematics By
Gary Chartrand Ping
Zhang. This method for see
exactly what may be
included and adopt these
ideas to your book. This site
will almost certainly help
you save time and effort,
money and stress. If you
are looking for free books
then you really should
consider finding to assist
you try this.
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Several of Discrete8.
Mathematics By Gary
Chartrand Ping Zhang are
for sale to free while some
are payable. If you arent
sure if the books you would
like to download works
with for usage along with
your computer, it is
possible to download free
trials. The free guides make
it easy for someone to free
access online library for
download books to your
device. You can get free
download on free trial for
lots of books categories.
Our library is the biggest of9.
these that have literally
hundreds of thousands of
different products
categories represented.
You will also see that there
are specific sites catered to
different product types or
categories, brands or
niches related with
Discrete Mathematics By
Gary Chartrand Ping
Zhang. So depending on
what exactly you are
searching, you will be able
to choose e books to suit
your own need.
Need to access completely10.
for Campbell Biology
Seventh Edition book?
Access Ebook without any
digging. And by having
access to our ebook online
or by storing it on your
computer, you have
convenient answers with
Discrete Mathematics By

Gary Chartrand Ping Zhang
To get started finding
Discrete Mathematics By
Gary Chartrand Ping
Zhang, you are right to find
our website which has a
comprehensive collection
of books online. Our library
is the biggest of these that
have literally hundreds of
thousands of different
products represented. You
will also see that there are
specific sites catered to
different categories or
niches related with
Discrete Mathematics By
Gary Chartrand Ping Zhang
So depending on what
exactly you are searching,
you will be able tochoose
ebook to suit your own
need.
Thank you for reading11.
Discrete Mathematics By
Gary Chartrand Ping
Zhang. Maybe you have
knowledge that, people
have search numerous
times for their favorite
readings like this Discrete
Mathematics By Gary
Chartrand Ping Zhang, but
end up in harmful
downloads.
Rather than reading a12.
good book with a cup of
coffee in the afternoon,
instead they juggled with
some harmful bugs inside
their laptop.
Discrete Mathematics By13.
Gary Chartrand Ping Zhang
is available in our book

collection an online access
to it is set as public so you
can download it instantly.
Our digital library spans in
multiple locations, allowing
you to get the most less
latency time to download
any of our books like this
one. Merely said, Discrete
Mathematics By Gary
Chartrand Ping Zhang is
universally compatible with
any devices to read.

Introduction

The digital age has
revolutionized the way we
read, making books more
accessible than ever. With
the rise of ebooks, readers
can now carry entire
libraries in their pockets.
Among the various
sources for ebooks, free
ebook sites have emerged
as a popular choice. These
sites offer a treasure trove
of knowledge and
entertainment without
the cost. But what makes
these sites so valuable,
and where can you find
the best ones? Let's dive
into the world of free
ebook sites.

Benefits of Free
Ebook Sites

When it comes to reading,
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free ebook sites offer
numerous advantages.

Cost Savings

First and foremost, they
save you money. Buying
books can be expensive,
especially if you're an avid
reader. Free ebook sites
allow you to access a vast
array of books without
spending a dime.

Accessibility

These sites also enhance
accessibility. Whether
you're at home, on the go,
or halfway around the
world, you can access your
favorite titles anytime,
anywhere, provided you
have an internet
connection.

Variety of Choices

Moreover, the variety of
choices available is
astounding. From classic
literature to contemporary
novels, academic texts to
children's books, free
ebook sites cover all
genres and interests.

Top Free Ebook Sites

There are countless free

ebook sites, but a few
stand out for their quality
and range of offerings.

Project Gutenberg

Project Gutenberg is a
pioneer in offering free
ebooks. With over 60,000
titles, this site provides a
wealth of classic literature
in the public domain.

Open Library

Open Library aims to have
a webpage for every book
ever published. It offers
millions of free ebooks,
making it a fantastic
resource for readers.

Google Books

Google Books allows users
to search and preview
millions of books from
libraries and publishers
worldwide. While not all
books are available for
free, many are.

ManyBooks

ManyBooks offers a large
selection of free ebooks in
various genres. The site is
user-friendly and offers
books in multiple formats.

BookBoon

BookBoon specializes in
free textbooks and
business books, making it
an excellent resource for
students and
professionals.

How to Download
Ebooks Safely

Downloading ebooks
safely is crucial to avoid
pirated content and
protect your devices.

Avoiding Pirated
Content

Stick to reputable sites to
ensure you're not
downloading pirated
content. Pirated ebooks
not only harm authors
and publishers but can
also pose security risks.

Ensuring Device
Safety

Always use antivirus
software and keep your
devices updated to
protect against malware
that can be hidden in
downloaded files.
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Legal Considerations

Be aware of the legal
considerations when
downloading ebooks.
Ensure the site has the
right to distribute the
book and that you're not
violating copyright laws.

Using Free Ebook
Sites for Education

Free ebook sites are
invaluable for educational
purposes.

Academic Resources

Sites like Project
Gutenberg and Open
Library offer numerous
academic resources,
including textbooks and
scholarly articles.

Learning New Skills

You can also find books on
various skills, from
cooking to programming,
making these sites great
for personal development.

Supporting
Homeschooling

For homeschooling
parents, free ebook sites
provide a wealth of

educational materials for
different grade levels and
subjects.

Genres Available on
Free Ebook Sites

The diversity of genres
available on free ebook
sites ensures there's
something for everyone.

Fiction

From timeless classics to
contemporary bestsellers,
the fiction section is
brimming with options.

Non-Fiction

Non-fiction enthusiasts
can find biographies, self-
help books, historical
texts, and more.

Textbooks

Students can access
textbooks on a wide range
of subjects, helping
reduce the financial
burden of education.

Children's Books

Parents and teachers can
find a plethora of
children's books, from
picture books to young

adult novels.

Accessibility
Features of Ebook
Sites

Ebook sites often come
with features that
enhance accessibility.

Audiobook Options

Many sites offer
audiobooks, which are
great for those who prefer
listening to reading.

Adjustable Font Sizes

You can adjust the font
size to suit your reading
comfort, making it easier
for those with visual
impairments.

Text-to-Speech
Capabilities

Text-to-speech features
can convert written text
into audio, providing an
alternative way to enjoy
books.

Tips for Maximizing
Your Ebook
Experience

To make the most out of
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your ebook reading
experience, consider these
tips.

Choosing the Right
Device

Whether it's a tablet, an e-
reader, or a smartphone,
choose a device that offers
a comfortable reading
experience for you.

Organizing Your
Ebook Library

Use tools and apps to
organize your ebook
collection, making it easy
to find and access your
favorite titles.

Syncing Across
Devices

Many ebook platforms
allow you to sync your
library across multiple
devices, so you can pick
up right where you left off,
no matter which device
you're using.

Challenges and
Limitations

Despite the benefits, free
ebook sites come with
challenges and

limitations.

Quality and
Availability of Titles

Not all books are available
for free, and sometimes
the quality of the digital
copy can be poor.

Digital Rights
Management (DRM)

DRM can restrict how you
use the ebooks you
download, limiting
sharing and transferring
between devices.

Internet Dependency

Accessing and
downloading ebooks
requires an internet
connection, which can be
a limitation in areas with
poor connectivity.

Future of Free Ebook
Sites

The future looks
promising for free ebook
sites as technology
continues to advance.

Technological
Advances

Improvements in

technology will likely
make accessing and
reading ebooks even
more seamless and
enjoyable.

Expanding Access

Efforts to expand internet
access globally will help
more people benefit from
free ebook sites.

Role in Education

As educational resources
become more digitized,
free ebook sites will play
an increasingly vital role in
learning.

Conclusion

In summary, free ebook
sites offer an incredible
opportunity to access a
wide range of books
without the financial
burden. They are
invaluable resources for
readers of all ages and
interests, providing
educational materials,
entertainment, and
accessibility features. So
why not explore these
sites and discover the
wealth of knowledge they
offer?
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FAQs

Are free ebook sites legal?
Yes, most free ebook sites
are legal. They typically
offer books that are in the
public domain or have the
rights to distribute them.
How do I know if an ebook
site is safe? Stick to well-
known and reputable sites
like Project Gutenberg,
Open Library, and Google

Books. Check reviews and
ensure the site has proper
security measures. Can I
download ebooks to any
device? Most free ebook
sites offer downloads in
multiple formats, making
them compatible with
various devices like e-
readers, tablets, and
smartphones. Do free
ebook sites offer

audiobooks? Many free
ebook sites offer
audiobooks, which are
perfect for those who
prefer listening to their
books. How can I support
authors if I use free ebook
sites? You can support
authors by purchasing
their books when possible,
leaving reviews, and
sharing their work with
others.
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