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Preface / Ucld-l

This book has been written with the objective of introducing LaTeX as a powerful and reliable document prepa-
ration system in a simple, practical, and learner-friendly manner. LaTeX is widely used in academics, research,
engineering, and publishing because of its ability to handle complex formatting, mathematical expressions, refer-
ences, and large documents with consistency and precision. However, many students and professionals hesitate to
adopt LaTeX due to its command-based structure. This book attempts to remove that hesitation by presenting each
concept clearly and progressively, supported by practical examples and classroom-oriented explanations.

The book begins by introducing the reader to LaTeX, its background, and its advantages over conventional word
processing software. It then guides the learner through the complete installation process on major operating systems
such as Windows, macOS, and Linux, ensuring that the reader is able to successfully set up a working LaTeX
environment. This is followed by an explanation of the basic structure of LaTeX documents, helping readers
understand how professional documents are logically organized using document classes, preamble settings, and
sectioning commands.

As the reader progresses, the focus moves toward formatting and presentation techniques, including page layout,
font selection, alignment, spacing, and style customization. The book then explores one of LaTeX’s strongest
features—mathematical typesetting—by covering equations, symbols, matrices, and advanced notation in a detailed
yet accessible manner. This makes the book especially useful for students and professionals working in science,
engineering, and mathematics.

Later chapters introduce practical document components such as figures, tables, cross-referencing, citations, and
bibliography management. These topics are essential for preparing reports, theses, and research papers and are
explained with clarity and relevance to real-world academic requirements. Advanced concepts such as designing
custom document classes and creating professional presentations using the Beamer class are also included to extend
the reader’s skill set beyond basic document creation.

This book is written with a strong classroom orientation and includes bilingual support wherever necessary to
assist learners from diverse linguistic backgrounds. Every effort has been made to maintain simplicity with-
out sacrificing technical accuracy. For a better understanding of the concepts, tutorial videos are available at
www.lecturestand.com. It is hoped that this book will not only help readers learn LaTeX efficiently but will also
inspire confidence and creativity in producing professional documents.
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How to Use This Book / <1 Yxdd o

SN B B

This book is designed to be used both as a classroom textbook and as a self-learning guide. The structure of the
chapters allows teachers to introduce concepts gradually while providing enough practical material for laboratory
sessions and independent practice. Each topic is supported by examples that can be demonstrated during lectures,
making learning more interactive and effective.

Teachers are encouraged to present LaTeX concepts using live demonstrations, where students can immediately
compile documents and observe the output. This hands-on approach helps students understand not only the syntax
but also the logic behind document formatting and layout management.

Assignments may be given at the end of selected chapters, requiring students to prepare documents such as reports,
articles, or presentations using LaTeX. This will strengthen their understanding of formatting, mathematical type-
setting, and structured writing. Group activities such as debugging LaTeX errors and optimizing document layouts
can further enhance problem-solving skills and teamwork.

The bilingual format of this book supports learners from diverse linguistic backgrounds. Teachers may choose to
explain concepts in either English or Hindi depending on the classroom environment, thereby improving compre-
hension and participation. With regular practice and guided instruction, students will develop confidence in using
LaTeX for academic and professional purposes.
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1. Introduction to LaTeX / LaTeX URTg

1.1 What is LaTeX? / LaTeX T € ?

LaTeX (pronounced “LAY-tek” or “LAH-tek”) is a typesetting system commonly used for producing scientific and
mathematical documents, technical reports, academic papers, and books. Unlike traditional word processors such
as Microsoft Word,LaTeX uses a markup-based approach where the author writes structured plain text and LaTeX
formats it into a professionally typeset document.

This separation between content and formatting makes LaTeX especially powerful for long documents and for
writing material containing mathematical symbols, equations, and references.

LaTeX(SRY "d-¢h" TT "AI-Ch”) Teb CISUAIT ReH & e SuanT 33 3R iy gxdia, de-
Frert RurE, My-u 3R GIb! &l a1 & e fan Sirar 81 URuRe 98 TR SR Microsoft Word @1
AT B LaTeX TS HTb3T-3MTRT Yoet g, foras aRaes I Re & garadl &1 Ia foradn g ok
LaTeX I ORI €71 ¥ W& HR ST g

It 3R TR & S 3T & BRUT LaTeX Talt 3R Sfed wrgarl, oy &g § nfdrdia geiteson, aqe
Uil 3R HTE-YBY dTd G&d1ael & o 3fcdd Iuarh g1

1.2 Markup-Based Approach / AT 37- 3R TPHI0

A markup-based approach means that the author writes text along with special commands, known as markup, to
describe the structure and formatting of a document. Instead of formatting text visually, the author specifies the
role of each part of the content, such as headings, emphasized text, or mathematical expressions. The typesetting
system then processes these commands to generate a consistently formatted and professional-looking document.
In LaTeX, the emphasis is on defining structure rather than manual appearance.

AT 3T-3eTiRd =PI &1 31f T8 § fob g IR urs & Iiy-T1y faviy wais forgar 8, f5 A ey
HET AT &, AT ST Bt TRAAT 3R W1 I IR fohan ST U | UTe &) €30 U J IolH & §oT,
AGH U & TS I &1 YT et w1 g, S i, IuRT g ute a1 1o siftyefadsr | 39
91¢ TURfET ey 39 HHIGYH &I YA HRb U M FU I WU 3R IR foas are gxama
IR FRAT 8 ILaTeX B T TR A=Y3d fe@rae & Soi Wa1 & uRUIRT & W g1 5|

Example:

\section{Introduction}
This is \textbf{bold} text and this is \textit{italic}.

In this example, commands such as \section, \textbf, and \textit act as markup. They inform LaTeX about
the logical structure and formatting of the text, leaving the visual presentation to the system.

AT 319- 3R ef¥RIor o7 31 § for g YR e & 1Y iy wHTS foradr 8, o A1 3ra &gt
ST ©, dTfeh STagHe Bt AT 3R WiHe HI uRHTd farar o 9o |

\section{Introduction}
This is \textbf{bold} text and this is \textit{italic}.

2 3BT H \section, \textbf 3R \textit HHS HIHHY b =Y H BT Hd o

1.3 History ofLaTeX / LaTeX &I gi?l?sw

LaTeX was created by Leslie Lamport in the early 1980s as a set of macros built on top of Donald Knuth’s TeX
system. TeX, developed in the late 1970s, was designed to produce high-quality printed documents with precise
typographic control, especially for mathematical material.

1
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Lamport’s macros made TeX easier to use for non-experts by providing predefined commands and structures. This
combination of TeX and Lamport’s macros came to be known as LaTeX. Over the years, developers around the
world have contributed enhancements, packages, and tools, making LaTeX the standard for academic and scientific
typesetting.

LaTeX &I 1980$Wﬁ§€&ﬂﬁﬁ Leslie Lamportmmﬁmwﬁﬂl 3814 Donald Knuth & TeX
RReT & SR $3 AehIol SIHR 39 WA SR SHfUH TR S| TeX, FoR 1970 & G-I & 3fd & Knuth
A faes Ry fara U1, I=a-TJura aTa Gfed gxaras iR IRy &0 3 TiKdta areht &) géiear @ ergudie A
CANCRIRIRIEIRI
Lamport%ﬁﬁﬁfﬁTeXﬁW?ﬁ"ﬁ%%’QWW%&TWW@WWWWWI TeX 3R
Lamport & 37 HehIel & TS BT LaTeX BT T I & T1Y, AT 1R & STATY A H3 JobeT, YR 3R
JUHU SIS gU U U A crgudieT Red &1 faar|

1.4 Why use LaTeX? LaTeX I O &R0 B ?

There are several reasons why LaTeX is preferred over traditional word processors:

* Superior typesetting quality: Ideal for scientific formulas, equations, and structured documents.
* Focus on content: You write content, and LaTeX handles formatting automatically.

* Powerful referencing: Automatic cross-references for sections, figures, tables, and citations.

* Version control friendly: Documents are plain text—perfect for collaboration using Git.

+ Highly customizable: Thousands of packages allow precise control over layout and features.

* Free and open-source: Works on Windows, macOS, and Linux without licensing issues.

U8 B BRI § P! 9978 Y LaTeX TRURS IS TR $1 o1 § 31 qig fbar Sirar &:
+ I CTGURT UraRTT: AFe FHIeBRUN 37K Sifea EwdTdel & forg Hafem |
. IR R G TEH Had T radl §—@E 00l LaTeX T8 &l ¢
- FOIgH SPIH-XPIRAT: Vo, fo, difereT 3k o wd: 3ude §1d B
- THRU TG0 & foIE IUged: SRATaT YR TR B o, Git S ¢ & ITY AT § BT & g |
. I IIHT &AL TOARI Ul GXATAW & W= TR YUT FI=101 UgH o’ § |
- F:3e® SR 3NUA-TRE: Windows, macOS 3R Linux TR faAT frft amgaia & Suasy |
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1.5 Benefits of LaTeX over other popular tools / 3{<J NIEaEK e Gl SNEL

T LaTeX & ATH

Table 1.1: Benefits of LaTeX over other popular tools

Feature

LaTeX

Other popular tools

Document Type

Professional typesetting sys-
tem

Visual word processors

Formatting Control

Automatic and consistent

Manual and often inconsis-
tent

Handling Large Documents

Excellent for long docu-
ments

Formatting issues in large
files

Mathematical Equations

Superior and precise

Limited and less flexible

References and Citations Fully automated (Bib- | Mostly manual
TeX/BibLaTeX)

Cross-referencing Accurate and automatic Error-prone when editing

Layout Stability Very stable layout Layout may change unex-

pectedly

Focus Content and structure based | Appearance and manual
editing

Output Quality Publication-quality PDFs General-purpose documents

Version Control Works well with Git Poor version control support

Cost Free and open-source Paid / Internet dependent

AIADT 1.2: 3 ANBIUT ¢ DI AT H LaTeX o Y

ICEIEG]] LaTeX 3 WIhI0 Ted

SR HT ISR TR crRudiet Ried | fagsid 98 URRR

S SIFgHC JUTT e SlogHE & [T IPY | Ig SlagHC H BIHICT §H-
o1

HECIREEICE 3fd el SR Rfaaermelt | Tifid SR H adien

T IR IR0 quia: Talad | e Tgsrd

(BibTeX/BibLaTeX)

DHIG-THRTT Tl 3R WATferd TfSfe W Ffe Bt Gura

33T DI R 9gd RR d3m3e 33T AP dad bl
fea

3{T3CYC Ura] UDHIRA-TRIG PDF I ST & SlagHc

Joi- e Git ORI T H A ITH | doid held HHSIR

SIUG] T 3R - YA I / $e34e W A-
R




2. Installation / Q%C\Ila <

To install LaTeX on Windows, you need a LaTeX distribution such as MiKTeX or TeX Live. A LaTeX distribution
is the core system that contains the LaTeX engine, essential packages, fonts, and tools required to compile .tex
files into output formats such as PDF. You should install only one distribution—either MiKTeX or TeX Live—
because installing both can cause conflicts between package managers and compilation tools. In addition to a
LaTeX distribution, you also need a LaTeX editor to write and manage your documents efficiently. TeXstudio
is a user-friendly editor that provides features such as syntax highlighting, auto-completion, error reporting, and
an integrated PDF viewer. TeXstudio itself does not perform typesetting; instead, it uses the installed LaTeX
distribution (MiKTeX or TeX Live) in the background to compile documents.

In summary, MiKTeX or TeX Live provides the LaTeX system, while TeXstudio provides a convenient interface
for writing and compiling LaTeX documents.

Windows TR LaTeX S¥Id $HRA & foT 3TUh! fardlt LaTeX fSWISgRMA Pt STawgerdr gl 8, S MiKTeX T
TeX Livel LaTeX fSXIogRM a8 T Humcht gicht § oI LaTeX S5, Mg Udhdl, Bied IR 3 &
S B B, R8T g & tex WISl &I PDF S 3MT3eYC Wit B gaell ST 8| 3Uh! 3 a1 § ¥ Paa
T B FS R §eTd HRA1 Afeu—aT oY MiKTeX T TeX Live—aiifs Gl bl U 1Y ST B I Ydbol
Teie 3R HuTsd Ufehar H <RI (conflict) Bl I g

LaTeX FEXTSIRM & 3T, TXATAW fera IR TEfId FHRA & U T LaTeX TSR H1 i snawadmdr gt
| TeXstudio THh IUANTHI-3HIHA USeX g, o Ricad gRarsfeT, sifel-aizm, Ffe-wew ok 3¢S
PDF 3R oIt Jfaemd UaM &l 81 TeXstudio W ST gt o, dfcsh dHUSS | Sl by 7T
LaTeX fSXSRIA (MiKTeX T TeX Live) BT IUANT FReb SIS P! HUTSH BT 7

&Y H, MiKTeX TT TeX Live LaTeX &t T UUIEH Ue HRd §, STaidh TeXstudio LaTeX G¥Iaw fora- 3R
HUTEA B F oY T AU SR UGH H 3

2.1 Choosing Between MiKTeX and TeX Live / MiKTeX 3R TeX Live H
CREk

When selecting a LaTeX distribution, such as MiKTeX or TeX Live, the decision often hinges on individual pref-
erences and specific needs. Here are some key considerations:

SE MiKTeX TT TeX Live S LaTeX fadRur &1 =o= forar oam 8, oY fvfg ura: safdasd udie ik fovw
maggaarsdl R R &ar 81 7 o2 g foig R e &

2.1.1 MiKTeX / fHH T (MiKTeX)

+ Installation and Updates: Smaller initial download size, with on-demand package installation and a con-
venient package manager for updates.

+ Windows Focus: Well-suited for Windows users, offering a seamless integration experience.

* On-Demand Package Installation: Benefits users with limited storage space as packages are installed on-
demand.

- SWIARA 3R 3USe: YR SISTAIS BIeT 1T §, Tbol HTIIHATIIR 1A 81d &, 3R IS &
fore ue gfaersHe Taret AHoR Iuds giaT 3|

- Windows $fad: Windows SUGNTEHANST & T SUYA & 3R T&o THIHRU STHT UG HRal 7|

. 3-fEHis Tbw SeraR: HfFd TR WY a1 ITAHrsil & e arHe R, Fifd Tbs 3Tawy-
FAIW G SEIA T 5|
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2.1.2 TeX Live / ¢ @I3d (TeX Live)

* Cross-Platform: Cross-platform compatibility, working well on Windows, macOS, and various Linux dis-
tributions.

+ Comprehensive: Tends to be more comprehensive, including a wide range of packages and tools.
« Stability: Perceived by some users as more stable and less prone to issues.

+ Community Support: Strong community support, often preferred in academic and professional settings.

. W\m-@?ﬁﬁ: Windows, macQOS 3R fAf¥ Linux fadeon @R aﬁmmw%

. UP: 3H T T | Yot 3R ¢t T 8l B

- R $& ITATHdtell gRT TV i FRR 3R &1 FrER3H arer =1 STl 8|

. IR T Holgd TgER THU, SfaTafiid 3R URIaR JraraRul 8 e uvig foar ST 5|

2.1.3 Considerations / [daRUY fdg:

+ User Preference: The choice may come down to personal preferences and the features that matter most to
you.

+ System Resources: Consider available storage space, with MiKTeX’s on-demand installation being advan-
tageous for space-conscious users.

+ Specific Requirements: Depending on specific needs, such as packages, tools, or compatibility, one distri-
bution might be more suitable than the other.

- AT UG: T MU AfaaTa Wrfiresdraft 3R emues o Agayuf gfaersit o ARk exar 71
. ey TO1A: IUas TR WY | [TTR &Y, HH WA H MiKTeX BT 314-fSHIS IR dH™ID

gl gl
. ﬁ@u&rm;qam‘q’ T, O T T ST SHTIRIHATSN P YR TR Teh fAaR01 e F $Hfd Sugad
ERETIE

In summary, both MiKTeX and TeX Live are reputable LaTeX distributions, and the “better” choice depends on
operating system, personal preferences, and specific requirements. Users often find both distributions reliable, so
experimenting with both may help in choosing the one that aligns best with your workflow.

IAY T, MikTeX 3R TeX Live G g1 Ufdf¥d LaTeX faaRur 8, iR "dgaR” fdbey 3ifrfeT Red, safaad
TR arsii iR IRy srawgearsii R AR a1 8 | SuaNTed! AR TR &I @ faya-a urd € safe
ST T TIRT AT HRIRIC & TR el T B | JeTad gidl g

2.2 Install “MiKTeX” on Windows / Windows TR MiKTeX $%Td B3

You can use a distribution like MiKTeX or TeX Live. Here’s a step-by-step guide using MiKTeX, a popular choice:
3T MiKTeX T TeX Live S fb} fAaRUI 1 SUTNT X Fobdl § | el MiKTeX & HIZH J Teb IRUI-G-<RUI
AriaRier €1 ¢ 8, S U Al fawe ¢

2.2.1 Download MiKTeX / MiKTeX SI3TelIS X
1. Visit the MiKTeX website: MiKTeX Download Page as shown in Figure 2.1.
2. Download the MiKTeX installer suitable for your system (32-bit or 64-bit).

1. MiKTeX J89TSE TR SME: MiKTeX ST3TAS UsT R b fom 2.1 & g=ifan man g1
2. 30 Red & IR Iugad SWIeR S3drs d (32-fae a1 64-fa) |
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22 miktex.org/download

&

MiKTeX is available for selected operating systems.
Please check the prerequisites in order to find out whether

your system is supported.

If your system is not (yet) supported: it is not too difficult to

build MiKTex.
8 Windows % Mac A Linux & Docker All downloads
Installer Portable Edition Command-line installer

To install a basic TeX/LaTeX system on Windows, download and run this installer,

Please read the tutorial, if you want step-by-step guidance.
Date: 01/28/2024
File name: basic-miktex-24.1-x64.exe
Size: 138.07 MB
SHA-256: 94dddT5e2b:90309b75dbedbdaTd8 103 feebdad495b579695e925e885d2b92T04

Figure 2.1: Downloading MikTeX

2.2.2 Run the Installer / SR IATY:

1. Double-click on the downloaded installer (usually a .exe file) illustrated in Figure 2.2.

2. Choose “Install for anyone using this computer” or “Only for me” based on your preference illustrated in
Figure 2.3.

3. Follow the on-screen instructions to complete the installation.

1.

2. gmgmmm(mmw.exemmm-%ﬁ,éwﬁ?ﬁaz.zﬁmfmw
|

3. 3O TITHdl o SR “Install for anyone using this computer” gl “Only for me” ﬁib_c'qiﬁ ST
% o 2.3 A gxfan man B

4. SRIAYA I IA P forg 311-Tp 1 3 7 e S|

2.2.3 Installation Settings / Tl Afew:

1. During the installation, you will be prompted to choose a setup mode. The “Recommended” option is suitable
for most users. Click “Next” to proceed.

2. Select a preferred paper size, and click “Next” as shown in Figure 2.4.

3. Choose a preferred installation directory or leave the default, and click “Next” as shown in Figure 2.5.
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F

Basic MikTeX Installer (23.10, 86738) h. 4
Copying Conditions m
MiKTexX is freely redistibutable under cedain conditions.
TgX

The following article is an adaption of the article “Copying
conditions for TeX Live” (reference given at the end).

Copying conditions for MiKTeX

To the best of our knowledge, all software in the MiKTeX
distribution is freely redistributable (libre, that is, not
necessarily gratis), within the Free Software Foundation’s
definition and the Debian Free Software Guidelines. Where
the two conflict, we generally follow the FSF. If you find any non-

free files included, please contact us (reference given at the
andll

B | accept the MiKTeX copying conditions.

< Back Mext = Cancel

Figure 2.2: Installation Step 1

1. WW%@W &m@fﬁemlﬂ—sgﬂﬁﬁmml mmﬁ$m?ecommended"
JUgEd BT 8| 31 Fg & oY "Next" R fFad 1|

2. 3O URiE BT UR WIgel g 3R "Next" TR e &3 9%, o b o 2.4 & gxifan man g1
3. TR STRGes! I a1 feWiee X6 €, fhR "Next" WR fadd & | o fas fot 2.5 & gxifar man g1

2.2.4 Download and Install Packages / Ul SIS 3R Sl HY:

1. MiKTeX will connect to the internet to download and install the necessary packages. This process may take
some time based on your internet speed as shown in Figure 2.6.

2. Once the installation is complete, click “Next” and then “Finish” to exit the installer.

1. MiKTeX 3aT® Uhol SI3TaAIE 3R S B & AT Fexe T TS| 3MUSDT exAe T & AR
S THT T HehdT oi % o 2.6 H SR T B 1R

2. SR gUf 8 WR “Next" 3R fhR “Finish" WR fad® aXd SR g B

2.2.5 Test the Installation / SR B S B

1. Open MiKTeX Console from the Start menu as shown in Figure 2.7.
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il

Basic MikTeX Installer (23.10, 8678) 4

Installation Scope m
if vou are administrator, you have the option to set up MiKTeX for all users. TEK

O Inslal MikTeX onby for me thp)
Almost always this is the recommended option.
() Install MiKTeX for anyone who uses this computer (all users)

This option usually only makes sense if you are the administrator of a multi-user
gystem. You and your users must be prepared to cope with an increased
management effart in order to keep competing (admin vs user) installation
directaries in sync.

< Back Cancel

Figure 2.3: Installation Step 2

2. In the MiKTeX Console, go to the “Packages” tab and click “Refresh” to update the package database as
shown in Figure 2.6.

1. Start ﬁ:j\ﬁ MiKTeX Console @i | ST fa fot 2.7 & g=ifar man g1

2. MiKTeX Console H "Packages" W Trl'lﬁ 3R TPl STy HUSC A B ﬁm “Refresh" R fads
HY| o1 o o 2.8 W g=ifar T B

3. 31§ 31T TeXworks O TR HT IUANT % 3T LaTeX SIagHC &1 3R HHZA HR THd ¢ |

2.3 OR Install “TeX Live” on Windows / IT Windows T TeX Live ELY]

B

Download TeX Live / TeX Live SI39AIS HY:
1. Visit the TeX Live website: TeX Live Download Page.

2. Download the installer, usually named install-tl-windows.exe as shown in Figure 2.9.

1. TeX Live d89TSC R Y|
2. install-tl-windows.exe TTH @I Higd SIS B | o b fem2.9 & E{Q'ITQT a1 % I


https://www.tug.org/texlive/acquire-netinstall.html
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F =5 1
Basic MikTeX Installer (23.10, B67TE) X
Settings
Set your preferences. -l-Ex
Prefemed paper: | A4 et
! 5

Install missing packages onthefly:  Ask me fist -

< Back Cancel

Figure 2.4: Installation Step 3

2.3.1 Run the Installer / EE}I%R 7_slT"IT\QJ

1. Double-click on the downloaded installer.

[\

. Choose your installation preferences (it’s recommended to go with the default options for most users).

3. The installer will connect to the internet and download the necessary files.

. SIITANE B TS BIgd W S9d fadd B |
. SRR fawed g (ST SuaiTaaisll & forg fewiee AT Iugad gidl ©) |

3. IR Se3e T AP BIsd SAAS BT |

N =

2.3.2 Installation Settings / 3 Tl i

1. During the installation, you may be prompted to select a server (mirror link). The ”Basic” scheme is usually
sufficient for most users as shown in Figure 2.10.

2. Select a preferred paper size, and click “Next” as shown in Figure 2.11.

3. Follow the on-screen instructions to complete the installation as shown in Figure 2.12 .

1. TEIATH & GRA I TR (R &) T3 & forw g1 o wobdT 71 3w SuanTehdfselt & fo
“Basic" ThIH JHHIIG: TAd gidl &, o 6 o 2.10 H e=ion mar g1

9
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—'____‘_' ’
Basic MikTeX Installer (23.10, 367E) >
= [ ik
Review the settings.
TgX
MikTeX Setup Wizard has enough information to start the task. Fvou want to review or
i change any of the settings, click Back. ¥ you are satisfied with the settings, click Start.
Install basic packages to
CUsersshpiAppDatatLocal Programs \MiK TeX
Install Mik TeX only for the cument user
Prefemed paper size iz Ad
Packages wil be installed onthefly
< Back Cancel
A ¥ |
Figure 2.5: Installation Step 4
2. 3O URiE & SUR TR I1SS I 3R “Next” TR faass &3, orm o fot 2.11 & fRamar man g1
3. T IR @S &7 ardt =N &1 UTei Rd U SRCICIRA Ufthar &1 g1 &, Siv fos fory 2,12 & gmifan

T g

2.4 LaTeX Editor / LaTeX QI%EQ

Once you have installed a LaTeX system, you will need a LaTeX editor to write and edit your documents efficiently.
Here are some popular LaTeX editors to consider:

LaTeX R §ld & & T, STl &l UHTH! &7 ferae 3R Jutfed oA & ol U LaTeX TgeR &b
LIS Bt 8 | $& A Tfser FHufoad &;

1.
2.

TeXworks: A simple and user-friendly editor bundled with both MiKTeX and TeX Live distributions.

TeXstudio: A feature-rich, open-source editor with advanced functionality such as syntax highlighting, auto-
completion, and an integrated PDF viewer. Available for Windows, macOS, and Linux.

. Overleaf: An online LaTeX editor that allows collaborative writing and editing. Provides real-time preview

and is accessible from any device with an internet connection.

. Visual Studio Code with LaTeX Workshop Extension: Utilize Visual Studio Code as a LaTeX editor by

installing the ”LaTeX Workshop” extension. Offers features like syntax highlighting and PDF preview.

10
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F —

Basic MikTeX Installer (23.10, 8678) X

e ik
The main task is being executed. TEK
Installing:

Cwverall progress

this is MiKTeX Setup Service 5.5 (MiKTex 23.10)

gtarting installer...

Loading package database...

gtarting package maintenance. ..

installation directory: C:A\Users‘hp'AppDatatLocal Programs \MiKTeX
package repositany: C\UsersthpApp DatahLocal Tempimik 90923

Figure 2.6: Installation Step 5

1. TeXworks: TP TR 3R mm-aw TR S MikTeX 3R TeX Live Gl & W1 IUA BT
&l

2. TeXstudio: T BIR-Ra 3fiu9-TRf ufSex forad Rica grearsfe, sifel-wwaie iR Udhighd PDF
al&r{é@mgﬁsnﬁa?ﬁ%l gg Windows, macOS 3R Linux %ﬁmm%

3. Overleaf: U 3fTa2 LaTeX TfeR Sl TgaNTaS AE- 3R TuTe St JfawT a1 |1 I8 Jaa-ergH
e UGH &Rl § 3R §ex-c A et freht i fEarsa w Iwi e o g g1

4. Visual Studio Code (LaTeX Workshop TeRICRM Tfgd): LaTeX Workshop TaRICRH S%id ®Rab Visual
Studio Code @Y LaTeX Tfex & &0 T IUANT faa ST Tavall & | 390 RicH gIsarsfet sk pDF ey

it gfaetd g1 51

Choose an editor based on your preferences, platform compatibility, and the level of functionality you require.
Many editors offer simplicity for beginners and advanced features for experienced users.

T TG, W Bt Wl 3R SHTaRId JAUTel & IR Tfgex g1 &8 Ufeer 9U SuanTamarst &
forg TRerar SR srudt IuanTeatatt & foe I gfaumd veM wd ]|

2.4.1 Install “TeXstudio” / TeXstudio S¥Td B

TeXstudio is a free and open-source integrated writing environment designed for LaTeX, a typesetting system
widely used for producing documents with complex formatting, such as academic papers and scientific articles.

TeXstudio Udh fA:Y[eh 3R 3NU-TRF TR aTararun § o LaTeX & forg f&wire fosan T B 1 LaTeX SIS
T Y BTeHd TR R a1E 6 o Jfed Slagie duR A § JudiT a1 ofrar 3|

11
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@ Apps Documents Web Settings Folders » 3P T e 1'|, )

Best match
£ MiKTeX Console
¥ o0 TEX
Apps MiKTeX Console
App
ﬁ' basic-miktex-23.10-x64 (1).exe >
T/ TeXworks > (7 Open
Search the web [® Run as administrator
Open file lacation
2 mik - See more search results »
ﬂ> Pin to Start
2 Mike Tyson - Boxer > £ Pinto taskber
O mike I:} > W  Uninstall
£ mike trout »
O miktex >
2 mikasa >
O mikko >
Settings (1)

Figure 2.7: Installation Step 6

1. Download TeXstudio from the TeXstudio websiteas shown in Figure 2.13.

2. Install TeXstudio by running the downloaded installer.

1. TeXstudio A§TTSE A TeXstudio STITAIE B | Wil fob o 2,13 H T T & |
2. SI3TAIS DI TS BIgd IR TeXstudio SIIA B |

Now, you have a working LaTeX setup on your Windows system.

3fd TP Windows FRIeH W LaTeX T 0RE &1 =4 & oy FaR B

2.5 Installing TeX Live on Linux/ Linux UX TeX Live SECIe B

The easiest way to install TeX Live on Linux is by using the system package manager. This method is recommended
for beginners because it requires only a few simple commands and does not need any manual configuration.

Linux TR TeX Live SXId B &1 T T aRidh] ReH b AoR BT IR B 8 | I8 fafy groamdht
ITNTH ATl & foIT Iugad § Fifeh S0 Had $© IR HHISH BI SaIHdT gidl § 3R fargt f A=gara
PIBTRTA P oIed -Tg] TS|

12
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£ MiKTeX Console
File Tasks Help

Updates

Owerview

Retrieve from: <Random package repository on the Internet=
Updates (103) e

Installin: C:\Users\hp'AppData'Local'Programs{MiKTeX

Documentation

e Change...

Check for updates | Updas now
Packages &

The following updates are available:

Diagnose

Cleanup Marme Installed Available Action

Settings B rmiktex-lzm... 2023-10-05 (5.4.0) 2023-10-12 (5.4.0) install required
B miktex-lcdf... 2023-10-05 (2.1... 2023-10-12(2.1... install required
B miktex-xml.. 2023-10-05 (202... 2023-10-12 (202... install required
B miktex-chkt... 2023-10-05 (1.7.8) 2023-10-12 (1.7.8) install required
B miktex-mth... 2023-10-05 (23... 2023-10-12(23... install required

rg a miktex-yap-... 2023-10-05 (23... 2023-10-12 (23.... install required
B miktex-cjku... 2023-10-05 (4.8.4) 2023-10-12 (4.8.4) install required

B miktex-gd-... 2023-10-05 (2.3.3) 2023-10-12 (2.3.3) install required

. B miktex-dvis... 2023-10-03 (3.1.1) 2023-10-12 (3.1.1) install required
B miktex-zlib-... 2023-10-05 (1.2.... 2023-10-12(1.2.... install required
a miktex-urip.., 2023-10-05 (0.9.7) 2023-10-12 (0.9.7) install required
emild:ex-pix... 2023-10-05 (0.4... 2023-10-12 (04... install required
B miktex-logd.. 2023-10-05 (0.1... 2023-10-12 (1.1.0) install required
B miktex-met... 2023-10-05 (2.7.. 2023-10-12 (2.7... install required
B riktex-tex2.. 2023-10-05 (1.24) 2023-10-12(1.24) install required
B miktex-dvic.. 2023-10-05 (1.6)  2023-10-12(1.6) install required
B miktex-biba... 2023-10-03 (2.5) 2023-10-12(2.5) install required
B ltxbase 2023-06-21 (202... 2023-11-04 install opticnal

2.5.1 Step 1: Open the Terminal / TRU[ 1: i @

Figure 2.8: Installation Step 7

Open the terminal window by pressing Ctrl + Alt + T.

Ctrl + Alt + T STl GaTdR ciif-d fds! @i |

2.5.2 Step 2: Update the System / I3UT 2: RIeH 30T B

Update the package list using the following command:

I sudo apt update

fafofad HHis &1 IUART HR% Tdbs et Bl 3UST B

2.5.3 Step 3: Install TeX Live / dXUI 3: TeX Live WVIFI B

Install the complete TeX Live distribution using:

I sudo apt install texlive-full

This installs all commonly used LaTeX packages and helps avoid missing-package errors during document compi-

lation.

g HHTS Juf TeX Live TSR ReTd HRdl 7, Forad UG 3Mawads LaTeX Udbol MW B § 3R

SlagHic &I HUTSA HRd THT Yabol - e &) T § 991d i1 8

2.54 Step 4: Verify the Installation / TRUT 4: ST T B

After installation, verify that TeX Live is installed correctly by running:

13
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c 22 tug.org/texlive/windows.html

TeX Live on Windows

Contents

Other I_'!l'![.jl_fl

and 32-bit binar

ind the TeX Live launcher
ni-lc

Easy install

When installing from the internet, we recommend downloading and runn#ge install-tl-wi

Figure 2.9: Texlive Installation Step 1

X
g

@ Desktop

4 install-tl-gui = a
isk(C) » Users > hp > Desktop >

@ T Sort = View
Date madified Type Size
File folder
Application 20,543 KB
Shortcut 3KB
Shortcut 3KB
TeX Live Installer =
Trying to load https://mirror.niser.ac.in/ctan/systems/texlive/tinet.
"C:\Users\hp\AppData\L ocal \TempinsvFC 1B, tmpnstall-H-20231206 nst_m
If this takes too long, press Abort or choose ancther repository.
Specific mirror.. = Abort Show details
Africa L)
, . (i T
Europe 4 Hong Kong 4
3 Network MNorth America 3 mirrors.cicku.me/ctan/systems/texlive/tinet
Oceania 4 Indonesia » httpsd/ mirror.niser.ac.in/ctan/systems/texlive/tinet
South America 4 Iran (3
Japan 3
Korea 4
Singapere ¥ el B Close
Taiwan 4
Thailand B

Figure 2.10: Texlive Installation Step 2

pdflatex --version

If version information is displayed, the installation is successful.

SEIARM & dIC T8 Siid- & T8 fdh TeX Live Tal UHR U SId g3 € AT g, SR a1 71 HHiS Iand|

14
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Bl Deskiop * i
<4 TeX Live Installer - x
& Abot GUI language  Font scaling ical Disk (C:) > Users > hp » Desktop >
q TeX Live 2023 Installer T Sort ~ = View
r. 67839
Date modified Type Size
Installation root Ciftexiive/2033 | Change
06-12-2023 17:34 File folder
Disk space required (in MB): 8169
‘ 07-12-2023 11:22 Application 20,543 KB

Disk space available (in MB): 509387

DOl m G 28-11-2023 16:38 Shorteut KB

el ol e 30-11-2023 14:56 Shorteut KB

Install TeXworks front end [ ]

Advanced Quit Install
ve installer: Installing —
u Videos » :WUsers\hp'AppData L ocal\TempinsvFC 1B. tmpYnstall-H-20231206\nst_m
spoken
Show details
> [l ThisPC
> 3 Network L
Cancel Mullsoft Install System v2.46 < Back Close

Figure 2.11: Texlive Installation Step 3

3 TeX Live Installer

while running TeX. If you encounter problems, try unsetting them. /—\

A
‘]5! TeX Live installer: Installing —

Please ignore spuricus matches unrelated to TeX. (To omit this check,

set the environment variable TEXLIVE_INSTALL_ENV_NOCHECK.) “C\Users\hplappData L ocalTemp\nsvFC 1B, tmpinstall-H-2023 1206\ nst_m

ll=C\texlive\ 2023\ bin\windows

Show details

Welcome to TeX Live!

See Ciftexlive/2023/index.html for links to documentation.
The TeX Live web site (https://tug.org/texlive/) contains any updates and corrections. TeX
Live is a joint project of the TeX user groups around the world; please consider supporting
it by joining the group best for you. The list of grnupiis available on the web at
https://tug.org/usergroups.html,

Logfile: C:/texlive/2023/install-tl.log

Installed on platform windows at C:/texlive/2023

Cancel Mullsoft Install Syskem vz, 46 < Back Close

Figure 2.12: Texlive Installation Step 4

e GeepR0r Yo TR fors 2, Y SEeTax 9t 2|

2.5.5 Step 5: Install TeXstudio Editor (Optional) / <RUT 5: TeXstudio IfeeR BE'TT“[ P

CEAREED

To write and compile LaTeX documents easily, install the TeXstudio editor using:

sudo apt install texstudio

TeXstudio automatically detects the installed TeX Live distribution.

LaTeX SIFIHT ST § foRa 3R HURE FRA & o TeXstudio TSR ST B | TeXstudio Wa: TxIA
DI TS TeX Live FEKTSIRM &1 UgaH AT 5|

15
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2% texstudio.org

Welcome to TeXstudio

. TeXstudio is an integrated writing environment for

S -I- U Ci | O creating LaTeX documents. Our goal is to make writing
LaTeX made comfortable LaTeX as easy and comfortable as possible. Therefore
TeXstudio has numerous features like syntax-highlighting,

integrated viewer, reference checking, and various

Home assistants. For more details see the features.

News

TeXstudio is open-source and is available for all major operating systems.

Download now Download now
TeXstudio 4.9.1 (Windows-Installer,x86_64) TeXstudio 4.9.1 (Windows-Installer, Arm&4)

Features

Download

Participate
About

| N O,

Figure 2.13: Texlive Installation Step 5

2.6 Writing and Compiling Your First LaTeX Document Using TeXstudio

/ TeXstudio T IUTINT ®Rab UGl LaTeX SidgHC ora-T 3R Hurzd
BT

After successfully installing a LaTeX distribution (MiKTeX or TeX Live) and the TeXstudio editor, you are now
ready to create, compile, and view your first LaTeX document. TeXstudio provides an integrated environment
where you can write LaTeX source code, compile it, and preview the output PDF in a single interface.

MiKTeX T TeX Live SRt LaTeX fE&eq TuT Texstudio TR I YhedIgdes S&ie B & dle, 37d
31T 3(UT UEET LaTeX SIFIHE S, 3 HUTSE - 3R PDF TITYE @ & ol dIR g | TeXstudio Th
UHIGHd TR U BT §, R LaTeX T H1S foRgHT, I8 dUTsd $HR1 3R 33TYS PDF Pl U gt
3RGY T TET Y BT 5 |

2.6.1 Step 1: Launch TeXstudio / TUT 1: TeXstudio TRYH B

Open TeXstudio from the Start Menu or the desktop shortcut. When TeXstudio starts, the main interface appears,
consisting of the editor window, menu bar, toolbar, and an integrated PDF viewer, as shown in Figure 2.14.

Start Menu T $&bel] Tiédbe J TeXstudio T | TeXstudio TRH B TR 38T I §ehy QTS a1 8,
o wfgeR 4, B SR, CAER dUT Ud §ETICS PDF 3R QMM BIdT §, SI b Figure 2.14 H g=ifar T
|

2.6.2 Step 2: Create a New LaTeX File / TXUT 2: =rs‘ LaTeX ThIgdl EFlT\@

To create a new LaTeX document, click File — New or press Ctrl + N. A blank editor window will open where
you can start writing LaTeX code, as shown in Figure 2.15.

T8 LaTeX BISd §T1 & foTT File — New WR fFa® &3 T Ctrl + N Sa | 3P §I¢ T TTaht TfgeR fas!
W,WWLaTeXWW%WW%@FT% Figure 2.15ﬁ€{52'lf€|TTI'CIT%I

2.6.3 Step 3: Write a Basic LaTeX Program / @RU[ 3: Uch Il LaTeX g ford

Type the following basic LaTeX program in the editor. This represents the minimum structure of a LaTeX document,
as shown in Figure 2.16.

16
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File Edit Idefix  Tools LaTeX Math Wizards Bibliography Macros  View Options Help

LI Veft( ~ Vright) ~  pat ~ label ~ 6y ~ FREARHE EFEE B

untitled B

e = =

m

Line: 1  Column: 0 INSERT
Messages = Log = Preview @ Search Results

UTF-8 . Ready Automatic

= - = . ENG NG 00550 gy
Q Search - - > 1 e A D& g 12005 &

Figure 2.14: TeXstudio main interface

Edit Idefix Tools LaTeX Math Wizards Bibliography Macros View
D) New b b LI Veft( ~ Vight) * pat v label iy ~ EHEHESE B EE
New From Template...
&) Open...
Open Recent
Session
B Save
Save As...
Save All
Make Template...
Fifix
SVN/GIT...
[ Close
Close All
Print Source Code...

Exit

Messages ' Log = Preview | Search Results

en_US. UTF-8 . Ready Automatic

Figure 2.15: Creating a new LaTeX file in TeXstudio

Tfex B FUfeiRid TR LaTeX T 13U B | T8 LaTeX SIRGHC BT TdH a1 b1 gxifar 8, S i
Figure 2.16 & fa@mar T g

\documentclass{article}
\begin{document}

5 Hello, LaTeX!

This is my first LaTeX document.

\end{document}

17
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File Edit Idefix  Tools LaTeX Math Wizards Bibliography Macros  View Options Help

haBE D2T0XMm P P LIRS Ve( ~ Vioh) ~  pat ~ lbel ~ tny ~ HESEAE EEEHE OB

i untitled B

document

Hello, Ls

e = =

This

o % x o= ([

Line: 10  Column: 0 INSERT
# < en_US. UTF-8 . Ready Automatic

0058
Q Search . =L B e ) & 15122025 B

Figure 2.16: LaTeX source code written in TeXstudio

2.6.4 Step 4: Save the File / IRUI 4; ThIgd] P Ad B

Before compiling the document, save the file by clicking File — Save or pressing Ctrl + S. Choose a suitable
folder and save the file with a . tex extension, for example first_document.tex, as shown in Figure 2.17.

STHgHC B HURT B J Ugd BId S Ad BT TD g | 39% T File — Save W i &% 1 Crl
+ S ETSITEEI SUgad PAIEEY ﬂef 3R BIgd P tex QERE!%Q'I:T & 1Y g ﬁ, o first_document.tex, ST fob
Figure 2.17 ﬁﬂ"x’lﬁTW%l

Edit Idefix  Tools LaTeX Math Wizards Bibliography Macros  View Options Help
[ New Ctrl+N D P LIRS Vefif ~ Vight) =  pat ~ label ~ 6y ~ ghiAED P RHE B
New From Template...
&) Open... (
Open Recent
Session
B Save
Save As...
Save All
Make Template...
Fifix
SVN/GIT...
[2 Close
Close All
Print Source Code...
Exit C ) T

Messages = Log = Preview | Search Results

# % en_US. UTF-8 . Ready Automatic

mr % B - . ap 0053 o
EE Q Search < =L 5 Tl ) @B o oa00s B

Figure 2.17: Saving a LaTeX file with .tex extension
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2.6.5 Step 5: Compile the Document / TRUT 5: SIFTAC D] HUTS DY

To compile the LaTeX document and generate a PDF output, click the green Compile or Build & View button in
the toolbar, or press F5, as shown in Figure 2.18. TeXstudio uses the installed LaTeX distribution (MiKTeX or
TeX Live) to process the source file.

LaTeX SlagHc &I HUTSH HRb PDF ATITYC U HRA & o TaaR H HiSlg 8L T % Compile T Build &
View ¥ IR faies % 31UdT F5 @y, ST {3 Figure 2.18 T g=1far 101 81 59 Ufghan H TeXstudio S%Td Bt
TS LaTeX fSRIIRA (MiKTeX T TeX Live) BT IUURT R Ad WIZS B! AT &l g

% untitled - TeXstudio

File Edit Idefix  Tools LaTeX Math Wizards Bibliography Macros  View Options Help

hael 2Co0xm B [0 \eft( ~ \aght) ~  pat - lbel -ty - MEJEENEPHE 8B
= | [ untitled ®

4

document

Hello, LaTeX!

e - ®

This is my st ocument .

Line: 10  Column: 0 INSERT
=]y 5| # < en_US. UTF-8 . Ready Automatic *

! Q Search - Q 2 :' M A ENG o o) m\ss_i::E

]
[ IN 18-12-2025

Figure 2.18: Compiling the LaTeX document in TeXstudio

2.6.6 Step 6: View the Output PDF / IU[ 6: PDF 3T3CYC &

If the compilation is successful, the output PDF is displayed automatically in the integrated PDF viewer panel, as
shown in Figure 2.19.

i HUZANA T d &l 8, df ATITYCT PDF Wak: TeXstudio & 3¢1UCS PDF 3R U-d # foars <ar g, s
f% Figure 2.19 & gRifaT AT B

2.6.7 Step 7: Understanding Compile Messages / TRU[ 7: WT&Z@YFI TN DI HHAAT

During compilation, messages related to errors or warnings are shown in the log panel at the bottom of the TeXstudio
window, as shown in Figure 2.20. Errors usually occur due to missing commands, typing mistakes, or incorrect
syntax.

HUTSS UfhaT P R TS BIS Jfe (Error) TT AdTET (Warning) Bl €, T ST eierd TeT TeXstudio fae
& ey o FRya @ O & fams 3a € ST b Figure 2.20 & Swiiar T € | IrTga: A 3ot wHis Y
B, TRt B o) a1 Terd Riced & HRu BN B

2.6.8 Step 8: Modify and Recompile / TXU[ 8: TRNE B 3R g HURA DY

You can edit the document content, save the changes, and recompile the file. Each compilation updates the PDF
output automatically.

MY STeRgHc 1 it & A= B Fehd &, 6T 71T URacdHI 1 Jd R Hebdl & IR Bgel &l TF: burgel
FR IHd g | TS IR HUSH B UR PDF 33eYC Wa: TST &l Il 71
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File Edit Idefix  Tools LaTeX Math Wizards Bibliography Macros  View Options Help
COoXm » b ET \eft( > \right) ~ ebel ~ iy~ EHESEE EBEE 8B

. untitled = 1 Q4 3 < 1ofI=P Q¢ O 2 40

document

Hello, La

Hello, LaTeX!
This is my first LaTeX document.

Line: 5 Column: 13 INSERT

Messages = Log = Preview | Search Results
Frocess exiea normary

Process exited normally : Pagel1of 1 219%. @
E B # < en_US. UTF-8 . Ready Automatic

ENG 01:01 o

Em  Q Search 9 =L B 3 T & 8122005 B

File Edit Idefix  Tools LaTeX Math Wizards Bibliography Macros  View Options Help
\eft( > \ight) ~ part bel ~ Ty~ EHES B EEE B

. untitled B 1 Qg (< 1of1=2P Q9 O = 40

document

Hello, LaTeX!

This is my fir SEtL Hello, LaTeX'
document This is my first LaTeX document.

Line: 5  Calusii: INSERT

Mess2ges  Log | Preview | Search Results
Frocess exitea normaily

Process exited narmally i Pagelof1 219%. €
=]y =] # < en_US. UTF-8 . Ready Automatic

B (@ search

Figure 2.20: Compile messages and log panel

2.6.9 Workflow Summary / EI'TI'd:Qa'I_G' BT AR

The complete workflow for creating documents using LaTeX and TeXstudio is summarized below:
1. Write LaTeX source code in TeXstudio
2. Save the file with a . tex extension
3. Compile the document

4. View the output as a PDF
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LaTeX 3R TeXstudio T JUTNT TR SIFTHT T Bt 3T Hrfvomedt - dag & €t 78 &
1. TeXstudio H LaTeX IId &I fera1
2. IS Bl tex TRICIA b 1Y Y DHRAT
3. Slagic &I Hursd HRAl
4. 3TITYC P PDF & =Y T T
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3. Basic Document Structure / ¢ s\lldlj\ﬁloc
RG]

In LaTeX, the basic document structure consists of several key components: LaTeX ff, 37323@'6 @t Hel AT ﬁ

Heaqul gesh! | e st B

3.1 LaTeX Tutorial: Document Class / LaTeX '&@ﬁuﬁ: ﬁﬁ*’{ﬁ? ENIN

Welcome to our LaTeX tutorial series. In this tutorial, we’ll discuss the document class in LaTeX.

BURT LaTeX SYCINTA ST & MTUHT WA § | $H ST H §H LaTeX $I SIFgHC FAN & 9% J g ¥l |

3.1.1 Whatis a Document Class? /?ﬁﬂ*{ﬁ’c’ AT T Eﬁ?ﬁ %?

A document class in LaTeX is a predefined template that determines the overall layout and formatting style of your
document. It sets the basic structure and formatting rules, including margins, fonts, headers/footers, and sectioning
commands.

LaTeX H Slagic Fo U YaeiRd 2maie gl § ST STagiic &1 A3ide 3R WA Qe fufid sHrdt
21 398 AIfSH, Wi, 883/BeR 3R Y- HHS o Fad =i gid §1

3.1.2 Common Document Classes / X{[H[= S\IJdLLLJ:I'C AR

Here are some commonudocument classes in LaTeX:

LaTeX ¥ Yaferd $©

* article: Suitable for shorter documents like articles, reports, and papers.
» report: Suitable for longer documents with chapters, such as reports and dissertations.
* book: Suitable for books and longer documents divided into chapters and parts.

* letter: Specifically designed for writing letters.

. article: BIC SlagHc oY 3fTeRE, RUIE SR TR & fog Iuge|
« report: Ad SiggHe FFH 3rearg gd €, 9 Ruld g 2y & |

« book: GXI®! 3R 3reardl & fauiford 58 Siagdic & for|

. letter: UF 0 & oY faRly =0 4|

3.1.3 Using a Document Class / :vrTaqﬁ‘c' FAN DT IGAT

To use a document class, simply include the following command at the beginning of your LaTeX document:

SIFIHT AT BT SUIRT B & (AT 3 LaTeX WId ! FoTd H ford:

\documentclass{<class>}

Replace <class> with the desired document class name, such as article, report, etc.

<class> Pl 3'%5_('[ FAG TAH I aa@r o article, report 3|
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Example / 3&IgRUl

Let’s see an example of using the article document class:
33U article SIGTHC FANY HI IGTEIVT ¢

\documentclass{article}

\begin{document}
% Your content goes here...

\end{document}

In this example, we’ve declared the document class as article. You can now start writing your document content
between \begin{document} and \end{document}.

Eﬂmﬁ_&'@?m article mﬁﬁaﬁﬂg’%l 3 T AEAT D1 \begin{document} 3‘ﬁ?\end{document}
¥ o9 forg god §

3.2 LaTeX Tutorial: Preamble / LaTeX GICIRT: WU

3.2.1 What is Preamble? /d’rma T %?

The preamble in LaTeX is the section between \documentclass{} and
\begin{document}. It contains global formatting instructions, settings, and commands that apply to the entire
document.

LaTeX ﬁﬂ’rwa's’ Waﬁ'{%\?ﬁ \documentclass{} &ﬁT \begin{document} %aﬁﬂﬁl@m%l @ﬁtﬁ
SlegHic W AN g1 arefl e gielt 81

3.2.2 Common Preamble Commands / I WA W

Here are some common commands and settings found in the preamble:

fieted & gmrgd: Refaied st v &t o o
* \usepackage{}: Loads additional packages to extend LaTeX’s functionality.
* \title{}, \author{}, \date{}: Defines document metadata such as title, author, and date.

* \setlength{}{}: Sets the length of various document elements such as margins, indentation, and line
spacing.

* \newcommand{}{}: Defines new commands for convenience and reusability.

* \renewcommand{}{}: Modifies existing commands to customize their behavior.

- \usepackage{}: 3fRad Ths TS HAT &

e \title{} \author{}, \date{}: 2N¥®, dT®H 3R IRRG FuiRka HAT 7|
- \setlength{}{}: HISH, TR 3 Fafd Har g1

+ \newcommand{}{}: U HHS ST |

« \renewcommand{}{}: AISIG] HHIS TNIT BT &
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Example / 3&IgRUl

Let’s see an example of a preamble:
WA BT T IaTeR0 o

\documentclass{article}
\usepackage{graphicx}
\usepackage{lipsum}

\title{My Document}
\author{John Doe}
\date{\today}

\setlength{\parindent}{Opt}
\begin{document}

In this example, we’ve included the graphicx and 1ipsum packages, defined the document title, author, and date,
and set the paragraph indentation to zero.

Eﬂmﬁgraphicxe:ﬁ?lipsumaw\_’ﬁgmﬁ W,@wsmmﬁﬂfﬂﬁaﬁﬁ%amﬁw
ST g foran T g

3.2.3 Title, Author, and Date / Qﬂ'w, AGH 3R ARG

You can specify the title, author, and date of your document using the following commands in the preamble:

Slagic &1 2w, dRaed 3R TRRT 5 TR I Feiia o o &:

\title{Your Document Title}
\author{Your Name}
\date{\today}

Replace Your Document Title with the title of your document, Your Name with your name or the author’s name,
and \today with a specific date or leave it as \today to automatically use the current date.

Your Document Titleﬁ&ﬁm%mﬁa—dﬁ, Your Name ! 37U+ AT IT WG &b T ¥ 94,
3R \today P! fHft fafRry fafdy @ sact| afg 3T \today 1 IV & BISd &, O T8 Wat: adAH fafy &1 Iuanr
B

Once you’ve specified the title, author, and date in the preamble, you can use the \maketitle command in the
document body to generate the title, author, and date.

i & 2@ (Title), AWH (Author) 3R T (Date) Fuiia &7 & TG, 3y Siagde & g um o
\maketitle HHS BT SUIN I MNP, TRa® R Al B veflRid H= I&d g

\maketitle

This command generates the title, author, and date based on the information provided in the preamble.

Ig HHIS MU § & 718 TSR & YR R Slagic &I MH, a8 3R Y &) Wd: I0F Fal 5|
Example / 3aIgRU

Let’s see an example of using the title, author, and date in a LaTeX document:

i, TRaH 3R ARG HT ITINT FXdl §U IR0 ¢

\documentclass{article}

\title{My First LaTeX Document}
\author{Dr. Kunwer Mrityunjay Singh}
\date{\today}

\begin{document}

\maketitle

\section{Introduction}
\lipsum[1]

\end{document}
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In this example, we’ve specified the titleasMy First LaTeX Document,theauthorasDr. Kunwer Mrityunjay
Singh, and the date as \today. When you compile the document, the title, author, and date will be displayed at
the beginning of the document.

E_HBEIEQUIﬁQﬂ'WMy First LaTeX Document,aWDr. Kunwer Mrityunjay Singh&ﬁTa 3 Y \today
feffed @) 72 B | R A R g8 TSR SR & = A fomars i

3.3 LaTeX Tutorial: Sections, Subsections, and Subsubsections / LaTeX

IR YaRM, T9-YaRH 3R T9-T9-Ta-H

In this tutorial, we’ll discuss how to structure your LaTeX documents using sections, subsections, and subsubsec-
tions.

T YT B STgie &) JaRH, aarM 3R JaaadarM J sgafRyd HRA1 S|
3.3.1 Sections / Y

Sections divide your document into major parts and provide a hierarchical structure.
YR 3P ST B TG U H fIiord a8 SR I U UerHhiid @RRIdb ) IaHT UM
FIA g

3.3.2 Subsections / ISIIRT

Subsections further divide sections into smaller parts.

JIIRA (Subsections) TG BT 3T BIe-BIe HRT H ARG Hea %I

3.3.3 Subsubsections / JI-JIAaRIT

Subsubsections provide even finer divisions within subsections.

FEYSHIRM (Subsubsections) TaHaRH & iR 3R +ff Y& TR W U TeH a4 |

3.3.4 Example / 3clgrU]

Let’s see an example of using sections, subsections, and subsubsections in a LaTeX document:

33T LaTeX SlagHc H TR, TaHaRH 3R YaUaHaRH & JUdNT 61 s IGIE0 8-

\documentclass{article}
\begin{document}
\section{Introduction}

This is the introduction section.
\subsection{Overview}

This is the overview subsection.
\subsubsection{Background}

This is the background subsubsection.
\section{Main Content}

This is the main content section.
\subsection{Methodology}

This is the methodology subsection.
\end{document}

In this example, we have structured the document into sections, subsections, and subsubsections, each with de-
scriptive titles.
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Y IR0 H §HA SIFgHT B JaRH, TaaRM 3R Jaqadar & afeid faar §, SIel Udd &7 3T
JUHTAS M T T/ g

When compiled, the document will display a table of contents with these hierarchical divisions.

HURH B UR UG SIRHC 3 UaTshiHd faHTSii & A fawg-gall (Table of Contents) UafRid & |
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4. Document Formatting / S\Ild'lj\lzfd G
NCASE Y

Document Formatting focuses on controlling the appearance and layout of a LaTeX document to achieve a clean,
professional, and readable output. In this chapter, we explore how LaTeX handles page layout and formatting, with
special emphasis on adjusting page margins and other layout parameters using appropriate packages.

SR e BIH T T 3L LaTeX SIFHC B §1dC 3R A3M3e B! FfId BT 8, aifs Sxdae a1, IR
3R yg H g feamE 1 39 31 § 89 U8 YHII fb LaTeX OW ASMTIT MR WIHTET &l H GHIET &,
IR U ¥ Iugad Udvoll o Tl o UST J1fo 3R 3 A3fT3e IRTHIER & vl YA fohdT ST g |

4.1 Customizing Page Margins / Ul IS i 31'102‘[51(1 PR

In this section, we’ll discuss how to customize page margins in LaTeX documents.

T U H §H LaTeX SiagHc & UST HIfSH ®I 3I@H I (Customize) TR 1 UfshdT TR 7] Bl |

4.1.1 Using the geometry Package / geometry b BT ITINT

The geometry package allows you to customize various aspects of the page layout, including margins, paper size,
and orientation. To customize page margins, use the geometry package with the margin option.

geometryﬁ%ﬁﬁﬁ%%ﬁﬁ-ﬁqﬂﬂ\?ﬁﬁWmﬁﬁﬁmwaWIIT%&T,WWGHT
MG TMfre § 1 O A BT SrHfed &1 & U geometry Yot &1 SUUNT margini fAdwed & Ty
forar ST 81

Example / 3aloRUl

\usepackage [margin=1in]{geometry}

This sets all margins to 1 inch. You can specify different Value's for the left, right, top, and bottom margins separately.
Tg quft IS 1 1 $9 IR e HRaT 81 MU A (Left), T (Right), SUR (Top) 3R = (Bottom) & AT &
fTQ SremT-3remt 7 ot Feiid R 9avd B

Example / 3aleXUl

\usepackage [left=1in,right=1.5in,top=1.25in,bottom=1.5in]{geometry}

This sets the left margin to 1 inch, the right margin to 1.5 inches, the top margin to 1.25 inches, and the bottom
margin to 1.5 inches.

g 910 Al BT 1 39, SN Y 1.5 39, FWR I 1.25 39 3R =19 I 1.5 57 I Hal gl

Example / 3aleXUl

Let’s see an example of customizing page margins in a LaTeX document: 39T Udh JclgRUI o forqd Uy it
\documentclass{article} % Define the document class
\usepackage [margin=1in]{geometry} 7 Customize page margins

\begin{document} % Begin the document
\section{Introduction} 7 Define a section titled "Introduction"
This is the introduction section.

\end{document}
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In this example, we’ve set all margins to 1 inch using the geometry package. You can adjust the margin values as
needed to achieve your desired layout.

3 IRV | geometry Yool & ATeqd F Gt 1 1§ IR Je fpu U 1 39 3191 nawgamarsit &
TR 39 A B d¢d JHhd ¢ |

4.2 Changing Paper Size / UIR 1S deal

In this tutorial, we’ll discuss how to change the paper size in LaTeX documents.

g YT H 9 FEN S LaTex STaghic H TUR WIS &9 Seal offdl g

4.2.1 Using the geometry Package / geometry ool T ITANT

The geometry package allows you to customize various aspects of the page layout, including paper size. To change
the paper size, use the geometry package with the papersize option.

geometry Tbol Uol TSI & fAfta Ugqan Bl Sreierd B3 ol Jfaer <dr 8, B TR Irge +f <
%l 1jtl?ﬂ'lgﬂaa?‘lefaﬂ%'l'qgeometryaa7_\5fa’7[3'qtn"'[papersize ﬁw%ma%m%l

Example / 3aleXUl

\usepackage [papersize={width,height}]{geometry}

Replace width and height with the desired dimensions of the paper. You can use units such as cm, in, or mm.

width 3R height P 30 Sfa5d YR WZS T FCa | 3T cm, in T mm S 3H1SAT YA HR IHd § |

Example / 3cleXUl
Let’s see an example of changing the paper size in a LaTeX document: TR 1SSl 9aa- BT TP IGIe0 4

\documentclass{article} % Define the document class
\usepackage [papersize={8.5in,11in}]{geometry} 7’ Change paper size to letter

\begin{document}

\section{Introduction} % Define a section titled "Introduction"
This is the introduction section.

\end{document}

This example demonstrates how to change the paper size of a LaTeX document using the geometry package. The
document uses the article class and sets the paper size to 8.5 X 11 inches (letter size). A simple section titled
“Introduction” is created inside the document, showing how content is structured after setting the page layout.

g IATERT geometry Yol BT STUNT B LaTeX SIGgHC & TR TS HI d&a- &I Ufhal &I g=iiar g
W article SIFHC AT BT TANT T 70T § 3R UTR TTZS B 8.5 x 11 37 (QeR Wige)) W Je far mar
81 39% d1E “Introduction” XS ITAT U TRA YaRM ST 74T ©, FoT<) I8 ¥ il | fob Ut deiae e
B & TG STagic B IR g UeR IR 3 oI 21

4.3 Changing Background Color / SHITSS ¢l

In this section, we’ll discuss how to change the background color in LaTeX documents.

S SFUNT H 84 LaTeX SlagHc B J8YH (Background) T T dGaHT URdT |

4.3.1 Using the pagecolor Package / pagecolor ool BT IGAT

The pagecolor package allows you to change the background color of the entire page.

pagecolorﬁ%@%ﬁ@ﬁﬁ&ﬁﬁﬁﬂﬁ%l
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Example / 3&Ig Ul

\pagecolor{blue!10} 7 Change background color to light blue

This example demonstrates how to change the background color of a page in a LaTeX document using the \pagecolor
command. The color specification blue!10 represents a light shade of blue, where 10 indicates the intensity of
the color. Specifically, blue!10 means that 10% blue is mixed with 90% white, resulting in a very light blue
background. Lower values produce lighter colors, while higher values produce darker shades. This technique is
useful for improving visual appearance, highlighting content, or designing presentation-style documents.

g 3aloXul LaTeXﬁﬁqﬁ?ﬁaﬁa%qgﬂﬂﬁﬁwwéﬁm\pagecolormaawaﬁm%l tIBT
blue!10 U Gedb ~N1d T HI AT B 1 10 T B} AT (Intensity) BT aTal 5, foraast 312 8 f 10% Frar 1
3R 90% The T FHATHR T8 T I 71 § | FHH UfARId AF 37 TR T 8o g1l 8, Siafdh 31 ufa=rd
M 3 IR 31 78T TS a1 8 1 39 UbR YYHTH 1 T ST Siagdic &) 220 Tuadl §¢ M, Aeaqu 9rst
BT SURA IT TR et & Gxardel 4 H IuARH gial ¢

Replace blue! 10 with the desired color. You can specify colors using predefined color names or RGB/HTML
color codes.

blue!10 Pl 3T HTATE W1 Feet | 31T YaefRe I ATH a1 RGB/HTML HER HIS &1 YA R Tavd & |

Example / 3aleXUl

Let’s see an example of changing the background color in a LaTeX document:
9] e N A N Y .
313U LaTeX SIRGHC T dHUTSE W dGa BT Udh 346Ul ¢:

\documentclass{article} 7 Define the document class

\usepackage{xcolor} ) Load the xcolor package for coloring text
\usepackage{lipsum} % Load the lipsum package for generating dummy text
\usepackage{pagecolor} ) Load the pagecolor package for changing background color

\begin{document} % Begin the document

\pagecolor{yellow!10} 7 Change background color to light yellow
\section{Introduction} 7 Define a section titled "Introduction"
\lipsum[1-4] 7 Insert dummy text

\end{document}

In this example, we’ve changed the background color to light yellow using the pagecolor package.

39 3aT80N H pagecolor Yol &1 ITANT IRP dHUTSS BT 1T §ebT Uil B a1 T B |

4.4 Header and Footer / 85{ G'ﬁT PR

In this section, we will learn how to customize headers and footers in LaTeX using the fancyhdr package.

I YT H §H LaTeX H fancyhdr Tl BT TN I X AR PeR Bl BT BT Gra |

4.4.1 Setting Up / TT3U AT

To get started, we need to include the fancyhdr package in the preamble of our document.
& HA & o g9 Slagie & WMuEd & fancyhdr Yol & AT BT gRTT|

\usepackage{fancyhdr}

Next, we set the page style to fancy to enable custom headers and footers. Eﬂé? I HEH g 3R B H&H

FR & [T U1 WA & fancy W Ue [HAT AT

\pagestyle{fancy}
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4.4.2 Customizing Headers / 38X DI B eId BRI

We can customize the headers using the following commands:
fafied HHTe BT IUANT ke & g% B! SIHId HR Iad o

\fancyhead [LE,RO0]{\slshape \leftmark}
\fancyhead [RE,LO0]{\slshape \rightmark}

This code sets the headers on even pages (LE for Left Even, RO for Right Odd) to display the chapter title in slanted
font on the left (\leftmark) and the section title in slanted font on the right (\rightmark). Similarly, it sets the
headers on odd pages (RE for Right Even, LO for Left Odd) to display the section title on the left and the chapter
title on the right.

g $IS TH YT (LE = Left Even, RO = Right Odd) TR &4 3R foRS Wie & 3rearg &1 b (\1eftmark)
3R T 3R V=M BT IMIF (\rightmark) fETTar 81 3T UHR fawH S (RE = Right Even, LO = Left Odd)
TR ST 3R Yo BT 3R <Y 3R 31earg o1 e veffd giar g

4.4.3 Customizing Footers / TpcX Cal &Iqui?ld PRI

Similarly, we can customize the footers using the following command:

T TR FEfIRId HHTS o1 IuahT X Fex &I 1t srggiord fanan o 9o &
\fancyfoot [CE,C0]{\thepage}

This code configures the footer to display the page number using the \thepage command at the center (C) of both
even (E) and odd (0) pages. As a result, the page number appears centered at the bottom of the page on even pages
as well as on odd pages, ensuring a consistent and balanced footer layout throughout the document.

Ig PIS PR B 34 YHR HIFRPIR BT § [ Uol 7R P! \thepage HHIS BT TgIIdT U TH (Even) 3R fawm
(Odd) I g8t & el YT & L (Center) B UefRid fdrar Sime | uRumasy, 99 gt o + 3 faww gt
Rt U9 R g & Faa ui # &g # e o &, e ¥ STagiic § %eR 31 dei¥e Ua 99 $R

gferd ST | ]

Example / 3cleXUl
Let’s put everything together with a simple example:

3{TSU U WA ITERUN & 1Y R DS Bl G-

\documentclass{article} % Document class declaration: article class for basic document
formatting

\usepackage{fancyhdr} % Including the fancyhdr package for custom headers and footers

\pagestyle{fancy} J Setting the page style to 'fancy' for custom headers and footers

\fancyhf{} ) Clearing the default header and footer settings

\fancyhead [L]{\leftmark} 7 Setting the left header content to the chapter information (\
leftmark)

\fancyhead [R]{\rightmark} ) Setting the right header content to the section information (\
rightmark)

\fancyfoot [C]{\thepage} % Setting the centered footer content to the page number

\begin{document} ), Beginning of the document

\section{Introduction} J Starting a new section titled 'Introduction'
This is the introduction section.

\newpage 7% Starting a new page

\section{Main Bodyl} 7, Starting a new section titled 'Main Body'
This is the main body section.

\newpage % Starting a new page

\section{Conclusion} 7 Starting a new section titled 'Conclusion'
This is the conclusion section.
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\end{document} % End of the document

Compile this code, and you’ll have a document with customized headers and footers.

T BIS B IS B W HUD! HIH g3 3R PeR arel SIagHe U R

This set of commands uses the fancyhdr package to customize the header and footer of a LaTeX document.

The package is loaded using \usepackage{fancyhdr}, and the page style is set to fancy so that custom header
and footer settings take effect. The command \fancyhf{} clears all default header and footer content. The left
header is configured with \fancyhead [L]{\leftmark} to display section-related information, while the right
header uses \fancyhead [R] {\rightmark} to show additional section details.

The footer is set using \fancyfoot [C] {\thepage} to display the page number at the center of the bottom of each
page. As output, every page shows updated section information in the header and a centered page number in the
footer, resulting in a clean, consistent, and professional document layout.

1 9t HHSH BT STINT fancyhdr TS BT TETIAT H LaTeX SIRGHT & HcH g 3R Pex 91 & fag
ﬁ?TITGl'IT‘IT%I \usepackage {fancyhdr} mﬁ%aﬁr«h@:mm% 3R \pagestyle{fancy} QW%ST—E\WT
TISMTIC BT Wichy fodl ST B 1 \fancyhf{} FHIS fSWicT TR 3R Pex ST Tuft Al BT geroR T A6
AATIT UM HRal 3| 3P a1 \fancyhead[L]{\leftmark} & AT ¥ 38R & 914 U H TR § Faferd
SHHRY El'cﬁf?r fﬁ?‘ﬂ %, Safe \fancyhead[R]{\rightmark} gRT %@'R & E('T\Ql HAT A tfaRed Yaw STHERT
foars et HEEGK:] \fancyfoot[C]{\thepage} DPHIS & A I TP U & Fad U & 39 H§ O] FaR
U Rid forar STdT 81 3% 38y & ®U H &R U9 & SR JRM &I THSGR! Wd: 3UST gidl Igat g 3R
1 g & O AR ferarE < B, R g Sagiie gorafyd, teey iR IR feare 3 B

4.5 Font Size / Bi ISl

Font size is an essential aspect of document design in LaTeX. This section will guide you through the various
commands and techniques for adjusting font sizes in your document.

LaTeX H Wi &1 3MHR Slagc fSTIE &1 Uh AUl Y&l § | Tg T U] i 1w Jaa O Jaferd
fafta wuis ok faftrat Raem

4.5.1 Font Size Commands in LaTeX / LaTeX § Wi SIEN! Obl-IiQH

Font size commands in LaTeX are used to change the size of text for emphasis, titles, notes, or special formatting.
The following example demonstrates how different font size commands affect text appearance.

LaTeX B Wic IS HHIGH B STINT THE & MHR B dGa- & ford fan SITa g | a1 JanT 2ifes, favy
ey, IR0 1 frd He@yuf SHERY & IURA & fore favan Sirar §1 = faan man Ierer fafid wie
RS HHSH & YU &I ST |

Input (LaTeX Code) / RTYC (LaTeX El'ﬂ@

\documentclass{article}

\begin{document}

This is normal text.

\tiny This is Tiny text.

\scriptsize This is Scriptsize text.
\footnotesize This is Footnotesize text.
\small This is Small text.

\large This is Large text.

\LARGE This is LARGE text.

\Huge This is Huge text.

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

This is normal text.

This is Tiny text.

This is Scriptsize text.
This is Footnotesize text.
This is Small text.

This is Large text.

This is LARGE text.
This is Huge text.

4.5.2 Using Document Class / Document Class &I TR

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass [12pt]{article}
\begin{document}
This is a document with 12pt font size.

\end{document}

Output (PDF Result) / 3T3¢Y¢ (PDF TRuH)

This is a document with 12pt font size.

This LaTeX code creates a simple document using the article document class with a base font size of 12 points.
The option [12pt] specifies that all normal text in the document will be displayed in 12-point font size instead of
the default 10pt. The commands \begin{document} and \end{document} define the beginning and end of the
document content. Any text written between these commands appears as the main content of the document and is
rendered using the specified font size when compiled.

TE LaTeX IS article SIFIHCT AT HT SUTNT HXP Th IR SIFgHC IR HT 7, s SMUR Wi 1l
12 Urge Feifa fear mn 81 [12pt) fawred a8 Rfda wvar ¢ i Siagdie & wrged 9w e fwiee 10pt
& RH R 12pt 3{THPR T yaiid gl \begin{document} 3R \end {document} HHGH G'ﬁ:?{a?f D! At B
Y[B3TT 3R 3id B ST & | 37 o foraT a1 ToRe STagie &1 g Il BT § TR HURd $R- WR T8
12pt i AT # fG@Ts Sar gl

4.5.3 Using \fontsize and \selectfont / fontsize 3R selectfont BT IUTNT

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\begin{document}

\fontsize{14pt}{16pt}\selectfont This is a 14pt text with 16pt leading.
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\fontsize{18pt}{22pt}\selectfont This is an 18pt text with 22pt leading.

\end{document}

Output (PDF Result) / 3T3¢Y¢ (PDF TRuH)

This is a 14pt text with 16pt leading.
This is an 18pt text with 22pt leading.

This LaTeX example demonstrates how to manually control font size and line spacing using the \fontsize com-
mand.

The command \fontsize{14pt}{16pt} \selectfont sets the text size to 14 points and the line spacing (lead-
ing) to 16 points.

Similarly, \fontsize{18pt}{22pt}\selectfont increases the font size to 18 points with a line spacing of 22
points. The \selectfont command is mandatory, as it applies the specified font size and line spacing settings.
This approach is useful when precise typographic control is required beyond the predefined font size commands
provided by LaTeX.

g 3IaTER0N \fontsize HHIS BT SUTAN R Wi-e TTZS 1R AT WRAT Y Agareht FafAd & &1 fafdy o)
cRaTg |

fontsize {14pt} {16pt} \selectfont BHIS 14pt i< AIFS MR 16pt AIg WRT (effgm Feifdwxdiel
E?ﬁ UDR, \fontsize {18pt} {22pt}\selectfont HUS 18pt i< NIERS 3R 22pt e WRAT YT Ht %I tIBT
\selectfont HHIS HTILTD BT 8, T T8 Fuila fT T8 wi g 3R s WRIT & ar] HRd 31 T8
fafer g& Uit Bt ® 9d Slagiic # doe & WEU W TeIH 3R S gz i sazgesar gt o

4.6 Font Styles / Bl €sd

4.6.1 Bold Font / IcE Bi<

To make text bold in LaTeX, you have two main options:

LaTeXﬁWﬁ@@W%ﬁH@W%:

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\begin{document}

\textbf{This text is bold.}
\bfseries {This text is also bold.}

\end{document}

Output (PDF Result) / 3T3cY¢ (PDF TRUIH)

This text is bold.
This text is also bold.

e \textbf{}: This command is used to make the enclosed text bold.

* \bfseries: This command switches the font to bold for the entire scope until the end of the current group
or environment.
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« \textbf{} HHS BT IUTUNT Hdd [T 7Y TR P! IS B P forg fowar S 2|
- \bfseries HHS TN YHE I TTARRAHC B! JH I Wi< B aIes HR &l g

4.6.2 Ttalic Font/ 3ciaid i<

To make text italic in LaTeX, similarly, you have two main options:

Ul UPR LaTeX & TRE B! 3 9991 & & T 0% &

* \textit{}: This command is used to make the enclosed text italic.

* \itshape: This command switches the font to italic for the entire scope until the end of the current group
or environment.

. \textit{} Had IINd sl B I[P T &, TP
 \itshape @WWW%WM%I

Example / 3aleXUl
Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}

\begin{document}

\textit{This text is italicized.}
{\itshape This text is also italicized.}

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF TRuH)

This text is italicized.
This text 1s also italicized.

4.6.3 Underline Font / 38324 Wi

LaTeX does not have built-in support for underlining text out of the box. However, you can achieve underlining
using the ulem package. After including the package, you can use the \uline{} command to underline text.

LaTeX ¥ fSWice U J TRe & 3fSIAS TR &I AU a1 gIcit| BTalfh 3T ulem Tbol &I T A
SIS UHTT UT HR ThdUD SIS & a1 3T TR B 3HSIAZT P P [T \uline{} HHIS BT
ITINT IR gbhd gl Bl

Example / 3aloXUl
Input (LaTeX Code) / 3TGC (LaTeX ®1)

\documentclass{article}
\usepackage [normalem]{ulem}

\begin{document}
\uline{This text is underlined.}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

This text is underlined.

4.6.4 Emphasize Font / THHISY CRT

To emphasize text in LaTeX, you can use the \emph{} command. The appearance of emphasized text typically
depends on the document class and may be italicized or appear bold, depending on the context.

LaTeX H TRE B IHRA & AT \enph{} HHS BT ITTNT 5T S1aT 81 THHITSY fHT MY TR BT &Y
STRHT Ty IR R BT § 3R 98 3efiie a1 dice fewrs ¢ ghar B
Example / 3algrUl
Input (LaTeX Code) / 3TGC (LaTeX ®1)

\documentclass{article}
\begin{document}
\emph{This text is emphasized.}

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUIH)

This text ©s emphasized.

4.6.5 Typewriter Font / CTSURTSCX Bi<T

To display text in a typewriter or monospaced font, you can use the \texttt{} command.
CRIRISER A1 AN BiT [G@M & AU \texttt{} HHIS HT TANT fba 1l 5

Example / 3aleXUl

Input (LaTeX Code) / RTYC (LaTeX aﬂ@

\documentclass{article}
\begin{document}
\texttt{This text is in a typewriter font.}

\end{document}

Output (PDF Result) / 3T3CYC (PDF TRUTH)

This text is in a typewriter font.
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4.7 Font Families / 1< a‘T&IFﬁ

In LaTeX, you can customize the appearance of your text by using different font families. Common font families
include serif, sans-serif, and monospace. This tutorial will cover how to use these font families in your LaTeX
documents.

LaTeX & 37 faftra i Wi BT TGN HRep TRe &1 T dd Tbd & | T Wi BT o serif,
sans-serif 3R monospace | S HIT T 319 S Wil &l YN BT ARa |

4.7.1 Serif Font Family / IR Wi Bt

Serif fonts have small lines or strokes attached to the ends of letters. They are commonly used for body text in
printed materials.

Serif Thie H 31&RT & RRI TR B XATE 1 gHTE B € | ST IUANT MHAR W Geadh! iR fiies Il &
forar ST 8 |

Example / 3aleXUl

Input (LaTeX Code) / RTYC (LaTeX Ehll@)

\documentclass{article}
\begin{document}
{\rmfamily This is serif text.}

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF URUTH)

This is serif text.

472 Sans-Serif Font Family / ¥-9-3RW B B

Sans-serif fonts do not have the small lines or strokes attached to the ends of letters. They are often used for
headings and titles in printed materials and are popular for online content.

Sans-serif i H 3f&RT & RRI TR B @I T8 8lcht & | 37T STUNT 3THIR W e 3R 3ifers— Ireht
7 far Srar g1
Example / 3alexXUl

Input (LaTeX Code) / 3TGC (LaTeX ®1)

\documentclass{article}
\begin{document}
{\sffamily This is sans-serif text.}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

This is sans-serif text.

4.7.3 Monospace Font Family / AR Wi-e B

Monospace fonts have fixed-width characters where each character occupies the same amount of horizontal space.
They are commonly used for code snippets and typewriter text.

Monospace BT H UA® &R JHM 1SS ORT ¢ | ZTBT IUIANT UT: I 3R TEWIZR TRE & g
far Srar 81
Example / 3GIGRUI
Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\begin{document}
{\ttfamily This is monospace text.}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF URUMH)

This is monospace text.

4.7.4 Using Font Packages / Bhi-e Udbol bl JUTN]

To use a different font family, include the corresponding font package in the preamble of your document. Here are
examples of using different font families:

Pt 3 wie Bl &1 Iua 37 & o I Tefd wie Us & A1y ¥ thuwd | sis | i faft
i< Ul P Il feU 7Y &

\usepackage{lmodern} % Latin Modern (default)
\usepackage{tgadventor} 7 TeX Gyre Adventor
\usepackage{tgheros} % TeX Gyre Heros
\usepackage{tgcursor} % TeX Gyre Cursor

Feel free to explore and include other font packages based on your preferences.

3O TRiE & SR 3 Wi Udvel I off STorTd 3R 2fdya H3 |

4.7.5 Changing Font Color / I BT T gl

You can change the color of text using the xcolor package.

3T xcolor UPhSl BT SUINT BHPb SRS bl T dd Ibd ¢l

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\usepackage{xcolor}

\begin{document}
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\textcolor{red}{Your Text}

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Your Text

4.8 Text Symbols / TRe Rigd

LaTeX supports various text symbols. Here are some examples:

LaTeX fafta TR & TRe Rigd & YU Ha1 81 1 $3 IS0 feT MU &

4.8.1 Common Text Symbols / T ¢ Riad

Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{article}

\begin{document}

\documentclass{article}

\begin{document}

\textbullet, \textperiodcentered, \textcopyright, \textregistered, \texttrademark,

\end{document}

Output (PDF Result) / 3T3cY¢ (PDF TRUTH)
.3 .9 ©) ®’ TM)

4.8.2 Typography / CTSURITG!

Input (LaTeX Code) / RTYC (LaTeX aﬂe’)

\documentclass{article}
\begin{document}
\textbackslash, \textbar, \textunderscore, \textellipsis

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF GRUIH)
N

4.9 Text Alignment in LaTeX / LaTeX H ¢ 3fATgTHC

4.9.1 Center Alignment / H] LSREGLY|

Input (LaTeX Code) / RTYC (LaTeX Ehﬁ@)
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\documentclass{article}
\begin{document}
\begin{center}

This text is centered.

\end{center}

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUTH)

This text is centered.,

4.9.2 Left Alignment / EIT\QI TG (Left Alignment)

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\begin{document}

\raggedright
This text is left-aligned.

\end{document}

Output (PDF Result) / 3T3¢Yc (PDF GRUMH)

This text is left-aligned.

4.9.3 Right Alignment / LRG| (Right Alignment)

Input (LaTeX Code) / RTYC (LaTeX El'ﬂ@

\documentclass{article}
\begin{document}

\raggedleft
This text is right-aligned.

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF URUMH)

This text is right-aligned.
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4.9.4 Left-aligned Environment / aT\@ WiEd (Left-aligned) Wﬂ?
Input (LaTeX Code) / RTYC (LaTeX Tﬁ@)

\documentclass{article}

\begin{document}

\begin{flushleft}

This is a left-aligned block of text.

It will continue until the end of the environment.

\end{flushleft}

\end{document}

Output (PDF Result) / 3T3¢Yc (PDF URUMH)

This is a left-aligned block of text. It will continue until the end of the environment.

4.9.5 Right-aligned Environment / E'Iﬁ ESRECK] (Right-aligned) THIRRHS

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}

\begin{document}

\begin{flushright}

This is a right-aligned block of text.

It will continue until the end of the environment.

\end{flushright}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF GRUMH)

This is a right-aligned block of text. It will continue until the end of the environment.

4.9.6 Quotations / 3&XUl (Quotations)
Input (LaTeX Code) / 3TGC (LaTeX ®1S)

\documentclass{article}
\begin{document}

\begin{quote}
This is a short quote.

\end{quote}

\end{document}

Output (PDF Result) / 3T3¢Yc (PDF GRUMH)

This is a short quote.

4.10 Lists /ol

In LaTeX, you can create lists using the itemize, enumerate, and description environments. These environ-
ments allow you to organize and present information in a structured manner.

LaTeX & 3MQ ﬂ;ﬁm‘faqﬁ & ﬁ*ﬂ: itemize, enumerate, G'ﬁT description Q:IHTCR:TEE BT IYINT B b
g1 ¥ TIaRRAHE THSR! ! YHafedd ¥4 H TRdd & H Y8 8d ¢ |
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4.10.1 Itemize / itemize UAARRAHC

The itemize environment is used to create bulleted lists.

itemize UTARR-THE §aic aTal et (bulleted list) T & T IUART faba ST §1

Example / 3algrUl
Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{article}
\begin{document}
\begin{itemize}
\item First item
\item Second item
\item Third item
\end{itemize}

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUIH)

e First item
e Second item

e Third item

4.10.2 Enumerate / enumerate QW’C’

The enumerate environment is used to create numbered lists.

enumerate UAATIRAHE SHHifdhd YT (numbered list) 91 & o JUaRT fasa i 3|

Example / 3aleXUl
Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\documentclass{article}
\begin{document}
\begin{enumerate}
\item First item
\item Second item
\item Third item

\end{enumerate}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

1. First item

2. Second item

3. Third item

4.10.3 Description / description W

The description environment is used to create lists with descriptive labels.

description TIARRAHC fARUTES Aaed & 1Y Tt 91 & forg Iuant fawa e g |

Example / 3aleXUl
Input (LaTeX Code) / $TYC (LaTeX 1)

\documentclass{article}
\begin{document}
\begin{description}
\item[First] First item
\item[Second] Second item
\item[Third] Third item
\end{description}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF GRUIH)

First First item

Second Second item

Third Third item

4.11 Creating Paragraphs / WRET% §HT

In LaTeX, paragraphs are units of text separated by blank lines or by the \par command. They are the basic

building blocks of text in a document.

LaTeX & TRTUTH T TRe U 81 & o8 WISl A8 T \par HHIS GRT (e favat ST1a 3 | A STagHe & Ja

0T @S (building blocks) B4 B

4.11.1 Using Blank Lines / &7l Ufaqdl &1 IUTNT

To create a new paragraph in LaTeX, you simply leave a blank line between blocks of text:

LaTeX H =701 TRAMTG &9 & oY ¢e & &1 HITl & i U @rel) Ui Bist gl &
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Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{article}

\begin{document}

This is the first paragraph. It ends with a blank line.
This is the second paragraph.

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF URUIH)

This is the first paragraph. It ends with a blank line.
This is the second paragraph.

4.11.2 Using \par Command / \par HHIS BI SYGRT

Alternatively, you can use the \par command to explicitly indicate the end of a paragraph:

e TY I, frdfl TRATE & 3id 1 WY HRA & T \par HHIS &7 Y ITINT a1 51 Tebar g

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}

\begin{document}

This is the first paragraph. It ends with \par blank line.
\par This is the second paragraph.

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

This is the first paragraph. It ends with
blank line.
This is the second paragraph.
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5.1 Inline and Display Math Mode / S¢S 3R fewm Ay Ais
5.1.1 Inline Math Mode / STATS BY IS

Inline math mode is used for including mathematical expressions within the text. To enter inline math mode, use
the dollar sign ($) both at the beginning and end of the mathematical expression.

SICTE HY HIS 1 IUUNT SRS & &1 I Sftveafaral foergt & fore fovar &iren §1 38 Iuah 3 &
fore TN sifioafad ot Tesid 3R 3id # STer fag (§) e |

5.1.2 Display Math Mode / [T Y TS

Display math mode is used for displaying larger mathematical expressions on separate lines. To enter display math
mode, use double dollar signs ($$) or the equation environment.

s Ty His &1 Iuai 59 v Tt vl & 3/ dfdd & fem & fore fvar Srar 81 39 SuahT oA
%maﬁwﬁ%@ﬁmequationwmﬁmaﬁl

For example, the Pythagorean theorem can be displayed as:

I8 & U, UTSUNIRY YRy &1 39 UhR forar off I 8

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\begin{document}
$$c = \sqrt{a"2 + b~2}$$

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUIH)
c=+va?+ b2

Alternatively, you can use the equation environment for the same result:

ﬁWm%%EmequationQW?WlﬁWWW%:

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\begin{document}
\begin{equation}

¢ = \sqrt{a”2 + b~2}
\end{equation}

\end{document}

Output (PDF Result) / 3T3¢Yc (PDF GRUMH)
c=+a2 + b2 (5.1)

Display math mode is particularly useful for equations that require more space and need to be emphasized.
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e Yy Ars Qv =0 ¥ 37 Il & forg Iuaih giar 8 fSH 21t wiM &t sirawadar gidl ¢ a1 fore
Ry =u ¥ g 8l

52 AMS Math Package / AMS Y 0%

The AMS (American Mathematical Society) math package (amsmath) is commonly used to enhance the func-
tionality of LaTeX for mathematical typesetting. It provides additional commands and environments for handling
mathematical content.

AMS (American Mathematical Society) GRT &= T Y bl amsmath LaTeX H TORT E'IE'CI@'%T[ Pl
&mmaa?%% =¥ 3ifafad HHis 3R THarR"HCe fou e § St niftrcdia arh &1 st @ g s o
UGG HRd

5.3 Mathematical Symbols and Equations / Tfordg Ui 3R gHiBRT
53.1 Greek Letters / & aiedy

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}

\begin{document}

\ [

\alpha, \beta, \gamma, \delta, \epsilon, \zeta, \eta, \theta, \iota, \kappa,
\lambda, \mu, \nu, \xi, \pi, \rho, \sigma, \tau, \upsilon, \phi, \chi, \psi, \omega
\]

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF URUMH)

a’/37,y75767g7n707[’7/€7A7M7V7£77T7p70-77—7U7¢’X7¢7u}

5.3.2 Set and Relation / @E’ G?R Iian:l

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\begin{document}

\ [
\in, \subset, \approx, \leq, \geq, \neq
\1]

\end{document}

Output (PDF Result) / 3T3¢Yc (PDF URUMH)

€,C,~, <, 2>, #

5.3.3 Operators / ey

Input (LaTeX Code) / RTYC (LaTeX Ebll@)

\documentclass{article}

\begin{document}

\ [
\sum, \prod, \int, \lim, $\sum_{i=1}"{n} a_i$,
$\prod_{i=1}"{n} b_i$
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\1]
\end{document}

Output (PDF Result) / 3T3cY¢ (PDF TRuUTH)

n

SOIL /,lim,iai,]:[bi
A i=1 %

i1

5.3.4 Superscripts and Subscripts /W 3R BEIREaY
Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\begin{document}
$a”~2, x_1%

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF URUMH)

Cl2,$1 ‘

5.3.5 Trigonometric Functions / Ao e
Use commands like \sin, \cos, and \tan for trigonometric functions. [ECANIERIBR NG ﬁ'I'Q \sin, \cos

3R \tan HHS BT IUTNT ST S1aT B

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\begin{document}
$\sin(\theta), \cos(\theta), \tan(\theta)$

\end{document}

Output (PDF Result) / 3{13cYc (PDF tIﬁ'UTI'JZD
‘ sin(6), cos(6), tan(6)

53.6 Arrows/dR g

Input (LaTeX Code) / RTYC (LaTeX Ebll@)

\documentclass{article}

\begin{document}

\ [
\leftarrow, \rightarrow, \leftrightarrow, \uparrow, \downarrow,
\Uparrow, \Downarrow

\]

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

<_7 _>7 H?’T’ \l/’ﬁ’U'

5.4 Equation Environments / THIHU1 THaRAHC
5.4.1 Inline Equations / SIS JHIHRr

Inline equations are enclosed with a single dollar sign ($...$) or the \ (. . .\) command.

Input (LaTeX Code) / STYC (LaTeX HIS)

\documentclass{article}
\begin{document}
The quadratic formula is $x = \frac{-b \pm \sqrt{b~2 - 4ac}}{2al}$.

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF GRUMH)

The quadratic formula is 2 = —tEvb2—dac w

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\begin{document}
Another way to write the quadratic formula is
\(x = \frac{-b \pm \sqrt{b~2 - 4ac}}{2a}\).

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUMH)

Another way to write the quadratic formula is =

—btvb2—4ac
2a :

54.2 Equations in Display Mode / f$3& A8 H THi®R0T

Equations in Display Mode are written in a math environment, such as equation, align, or gather.

foeod Aie & gl & 7Y Q:IaTCR_"I'ﬁI_Cr o forar \ran % o equation, align, Ul gather|

Equation Environment / THIHRT Q:IW?

The equation environment is used for a single, centered equation. It is typically used for important standalone

equations.

equation TTARRAHC Ud 3(dhdl, HT%d (centered) THIHRUI P feTT JTTNT fa STl § | I8 TTHT=IG: Hgwayuf

Gl RN & fIg v g 81
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Input (LaTeX Code) / STYC (LaTeX HIS)

\documentclass{article}
\begin{document}

\begin{equation}
E = mc™2
\end{equation}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF GRUMH)

E =mc? (5.2)

Align Environment / clg Wﬁ?

The align environment is used to display and align multiple equations in a structured manner. It is commonly
used when several equations need to be aligned at a specific point, most often at the equals sign, which improves
readability and presents mathematical expressions in a clear and organized form.

align TTATIRAHC HT ITANT U ¥ e THHRUN B! YHaryd T ¥ YaRid a3 3R 37 U@ gt fig R
WIS (Align) TR & T fwan STraT 81 STHT YA AMHIE: a9 faa ST § S1d B THIdRUN & sRIeR
¥ % (Equals sign) TR IRRAT H=1 81, o nfdrdita sifieafaaar siftres Ty, uga & S iR sgafyd
fears &t 5

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\usepackage{amsmath}

\begin{document}
\begin{align}
F &= ma \\
E &= \frac{1}{2}mv~2
\end{align}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF URUITH)

F =ma (5.3)

E = —mv? (5.4)

Gather Environment / ‘:laq Q:IETCR_"Iﬂ_C'

The gather environment is used to display multiple equations one below the other without aligning them at any
specific point. Each equation is centered independently, making this environment suitable when alignment at the
equals sign is not required and the equations are logically related but visually independent.

gather TTARIRAHE BT SUIANT T ¥ AP GHieun oI fomT foreht fary fdg R Wfad foe, to o e 1

TR e & fo frar SiidT 8 | 39 THarR=He & Uie GHIdRUT 309 30 &g, # fewrs T g | ofd JHiesRul

m%mgm B DI IS 7 Bl 3R J HId HHIR fG@M 8, a9 gather TTATIRAHE BT
ERIISI
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Input (LaTeX Code) / STYC (LaTeX HIS)

\documentclass{article}
\usepackage{amsmath}

\begin{document}

\begin{gather}

a =b+ c \\

d=e+ f +d
\end{gather}

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF URUIH)

a=b+c
d=e+ f+d

(5.5)
(5.6)

Difference Between equation, align, and gather / equation, align 3R gather & o9 3R

The equation, align, and gather environments are used to display mathematical equations in LaTeX, but they
serve different purposes. The equation environment is used to display a single equation with automatic num-
bering. The align environment is used when multiple equations need to be aligned at a specific point, usually at
the equals sign, making it ideal for step-by-step derivations. The gather environment is used to display multiple
equations one below the other without any alignment, where each equation is centered independently.

LaTeXﬁequation, align ﬁ?gatherwmﬁ?wmﬂﬂwaﬁmfﬁhm%ﬁﬂmmﬁ dfe
ST I 3ITT-3(CNT BIdT 8| equation TTIRIRTHE BT IUTNT el JHIBRUT &I SHD (Number) & 1Y
UeRid B & forg forar ST 81 align THamRAHeE dd IUART g1 § o U I 31 geitepuil o fpaft
foRIy fofg, THFIa: SRR & fog, TR WG AT 11 gather TTARRAHE BT SUANT Hs THIGRUN BT o
IR &, U & - U o H USRid & & fo fopan sman g

Summary Table / IR GINER]
Environment | Purpose Alignment
equation Single equation Centered
align Multiple equations | Aligned (usually at =)
gather Multiple equations | Centered, no alignment

5.5 Fractions, Roots, and Summation / {{¥, EITTHF[ qUT T

5.5.1 Fraction /o

Use \frac{}{?} for fractions, \sqrt{} for square roots, and \sum for summation.

RP] (fractions) & AU \frac{}{}, aﬁ'ﬁlﬁ (square root) & fom \sqrt{}, 3R AT (summation) & foTT \sum

HHIS BT ST fhar Frar B

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\usepackage{amsmath}

\begin{document}

\ L

\frac{n!'}{k!'(n-k)!} = \binom{n}{k}

\]

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

5.5.2 Sqare Roots / a"'ﬁ:lﬁ
Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\usepackage{amsmath}

\begin{document}
\ [
\sqrt{a”2 + b"2} = ¢
\1]

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUIH)
Vaz+b2=c

5.5.3 Summation / GHaH AN )
Input (LaTeX Code) / 3TGC (LaTeX ®1)

\documentclass{article}
\usepackage{amsmath}

\begin{document}
\ [
\sum_{i=1}"{n} i = \frac{n(n+1)3}{2}
\1]

\end{document}

Output

Output (PDF Result) / 3T3CYC (PDF URUMH)

5.6 Matrices / ﬁﬁfﬂ?

The ‘matrix‘ environment is used for creating basic matrices. Use the & symbol to separate elements in a row and
\\ to move to the next row.

‘matrix’ TTARRAHE BT ITANT YR Afeaq §M o o fovan Sran 8 | e dfda § Il & ofe d’A &
o & 3R SrTcH i & o & T \\ &1 ITaNT He |

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\usepackage{amsmath}

\begin{document}

\ [
\begin{matrix}
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1 & 2 \\
3& 4

\end{matrix}
\1]

\end{document}

Output

Output (PDF Result) / 3T3CYC (PDF URUIH)

wW =
= N

5.7 Parentheses and Brackets / W G?R aﬁ

You can use different types of parentheses and brackets with the ‘bmatrix’, ‘Bmatrix’, ‘vmatrix’, and ‘Vmatrix’
environments.

3 fAfS TR & HIFD 3R Sbe BT STANT ‘bmatrix’, ‘Bmatrix, ‘vmatrix', 3R Vmatrix' TTARR-EE B
1Y B ghd g

5.7.1 bmatrix (Square Brackets [ ]) / bmatrix (aﬁm [D
Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\usepackage{amsmath}

\begin{document}

\ L
\begin{bmatrix}
1 & 2 \\
3 & 4
\end{bmatrix}
\]

\end{document}

Output (PDF Result) / 3T3¢Y¢ (PDF TRUH)

1 2

3 4
5.7.2  Bmatrix (Curly Brackets { }) / Bmatrix (&I ®IS® { })
Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\usepackage{amsmath}

\begin{document}

\ L
\begin{Bmatrix}
1 & 0 \\
o0& 1
\end{Bmatrix}
\]

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

b

5.7.3 vmatrix (Determinant | [) / vmatrix (f§eRfB¢ | )
Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\usepackage{amsmath}

\begin{document}

\ L
\begin{vmatrix}
2 & 3 \\

1 & 4
\end{vmatrix}

\]

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUTH)

1 4

L

57.4 Vmatrix (Norm | ) / Vmatrix (715 0 O)

Input (LaTeX Code) / RTYC (LaTeX D)

\documentclass{article}
\usepackage{amsmath}

\begin{document}

\[
\begin{Vmatrix}
1 & -1 \\

2 & 3
\end{Vmatrix}
\]

\end{document}

Output (PDF Result) / 3T3¢Yc (PDF GRUMH)

1 -1
2 3

5.8 Alignment / TG (Alignment)

The ‘align® environment is used to align multiple mathematical elements vertically, especially when working with

matrices or equations.

“align’ TTARRATHE HT ITANT &% ORI Il Dl SHealeR U Y U Uiy T SgaiUd (align) B o fod fpan

ST €, foRy U § Afeay a1 HieRon & Y|
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5.8.1 Using align with Matrices / ﬁ'@aﬂ o 1Y align BT ITANT

Input (LaTeX Code) / RTYC (LaTeX Ehll@)

\documentclass{article}
\usepackage{amsmath}

\begin{document}

\begin{align*}
&\begin{bmatrix}

1 & 2 \\

3 & 4
\end{bmatrix} \\
&\begin{Bmatrix}

5 & 6 \\

7 & 8
\end{Bmatrix}

\end{align*}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF GRUMH)

s 3
£
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6. Figures and Tables / 1 iR gRforr

In LaTeX, figures and tables are essential elements for presenting visual and tabular information in documents.
This tutorial covers including graphics, captions and labels, positioning figures and tables, and creating tables.

LaTexﬁi%ﬁr(ﬂgures)shwmaaues)aa@?ﬁmsﬁ?m%wm HRA & Agayuf
gaﬁ%gﬁmﬁsﬂmﬁm W,Wmmm,ﬁaﬁ?ﬂmﬁﬁ@ﬁﬁwﬁam, 3R
CEIE] |

6.1 Figures
6.1.1 Including Graphics / ATty Gilg, Al

To include graphics in LaTeX, you can use the \includegraphics command from the graphicx package.

LaTeX & fo Gﬁ@e[ & fo graphicx Yobsl T UGN fohar S ] EX Yobel & Sfaifd \includegraphics
FHTS Y TS SIS IHd 3

Input (LaTeX Code) / STYC (LaTeX HIS)

\documentclass{article}
\usepackage{graphicx}

\begin{document}

\begin{figure}
\includegraphics[width=\textwidth]{example-image}

\end{figure}

\end{document}
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Output (PDF Resulf) / 3T3¢Yc (PDF TRUM)

6.1.2 Captions / ST
Input (LaTeX Code) / $T4YC (LaTeX CIS)

\documentclass{article}
\usepackage{caption}
\usepackage{graphicx}
\begin{document}
\begin{figure}

\includegraphics [width=\textwidth]{example-imagel}
\caption{Example Image}

\end{figure}

\end{document}
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Output (PDF Resulf) / 3T3¢Yc (PDF TRUM)

Figure 6.1: Example Image

6.1.3 Labels / Q§d

The \label command is used in LaTeX to assign a unique identification name to a numbered element such as a
figure.

\label HHIE BT IUANT LaTeX H fordll rHifdrd I (o1 for)) &1 Uah fARR Ugam A1 &= o fore fasan e
g

Input (LaTeX Code) / RTYC (LaTeX aﬂ@

\documentclass{article}
\usepackage{caption}
\usepackage{graphicx}

\begin{document}

\begin{figure}
\centering
\includegraphics [width=\textwidth]{example-imagel}
\caption{Example Image}
\label{fig:example}
\end{figure}

In this line we refer to Figure \ref{fig:example}.
\end{document}
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Output (PDF Resulf) / 3T3¢Yc (PDF TRUM)

Figure 6.2: Example Image
In this line we refer to Figure 6.2.

The command \label{fig:example} assigns an internal name to the figure and links it with the figure number
generated by LaTeX.

\1abe1{f%ig;examp1e}$n1-s'ﬁaﬁw TR ATH UG BT § 3R I LaTeX R 3T 7T fory shaies
S g

The \label command should always be written immediately after the \caption command.

\Labelmaﬁm \captionma?m:ﬁamwm%ﬁl

6.2 Sizing and Resizing Figures / < &1 MDHR daa-T

In LaTeX, the size of a figure can be adjusted using options such as scale, width, and height inthe \includegraphics
command.

LaTeX ® {2 &7 3THR scale, width 3R height fAHl GRI Sea o Yodl |

6.2.1 Using scale / scale &I JYGRT

The scale option resizes the image proportionally.

scale [d®ey fiF &1 GHM 3rUTd A 91 91 BleT ST 7

Input (LaTeX Code) / $TYC (LaTeX HIS)

\documentclass{article}
\usepackage{caption}
\usepackage{graphicx}
\begin{document}
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\begin{figure}
\centering
\includegraphics [width=\textwidth]{example-image}
\caption{Scaled Image}

\end{figurel}

\end{document}

Output (PDF Result) / 3T3¢Yc (PDF URUMH)

Figure 6.3: Scaled Image

The value 0.4 reduces the image to 40% of its original size.

0.4 A 25 ) I T[T 3MBR P 40 U= H gadf el 2

6.2.2 Using width / width ST STIIT

The width option sets the width of the image relative to the text width.

width @ fog @) 9IS &) Toe 3! ASE & AR My Hrar g

Input (LaTeX Code) / STYC (LaTeX HTS)

\documentclass{article}
\usepackage{caption}
\usepackage{graphicx}
\begin{document}

\begin{figure}
\centering
\includegraphics [width=\textwidth]{example-imagel}
\caption{Image with Fixed Width}

\end{figure}
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\end{document}

Output (PDF Result) / 33¢YC (PDF URUMH)

Figure 6.4: Image with Fixed Width

The option width=\textwidth sets the image width to half of the text width.

width=0.5\textwidth [P T o) NS B TRE &7 F MY P R PR adT 2

6.2.3 Using height / height &1 3GIINT
The height option sets a fixed height for the image.

height fawed fod &1 Sams Ruffa Har 81

Input (LaTeX Code) / RTYC (LaTeX EIS)

\documentclass{article}
\usepackage{caption}
\usepackage{graphicx}
\begin{document}

\begin{figure}
\centering
\includegraphics [height=4cm]{example-image}
\caption{Image with Fixed Height}
\end{figure}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Image

Figure 6.5: Image with Fixed Height

The value 4cm sets the image height to 4 centimeters.

4cn A 7 Bt ST 4 AR RufRd HRaT 1

6.2.4 Subfigures / 3u-f= (Subfigures)

To include subfigures, use the subcaption package and the subfigure environment:

3u-fo= \_!hgef & ﬁ'l'q subcaption ﬁ% GhT subfigure Q:Fﬂq?_"rﬁ? G2l W o Sran %:

Input (LaTeX Code) / RTYC (LaTeX D)

\documentclass{article}
\usepackage{caption}
\usepackage{graphicx}
\usepackage{subcaption}
%\usepackage{subfigure}
\begin{document}

\begin{figure}[h]
\centering
\begin{subfigure}[b]{0.4\textwidth}
\includegraphics [width=\textwidth]{example-image-a}
\caption{Subfigure A}
\label{subfig:a}
\end{subfigure}

\begin{subfigure}[b]{0.4\textwidth}
\includegraphics [width=\textwidth]{example-image-b}
\caption{Subfigure B}
\label{subfig:b}

\end{subfigure}

\caption{Subfigures Example}

\label{fig:subfigures}

\end{figure}

\end{document}

Output (PDF Result) / 3T3cY¢ (PDF URUH)

6.3 Positioning Figures and Tables / et iR IRfor ot fRufa Meifa
hA[

Figures and tables can be positioned using optional arguments in the figure and table environments.
Positional arguments in LaTeX are optional arguments used to specify the preferred placement of figures and tables
within the document. They provide instructions to LaTeX on where to place the elements relative to the text.

fort 3R anferamrafl @1 fRUR figure 3R table TR # f3T MW d& e 3MiHe (optional arguments) &
gy § Fuffd &t o ged 7

LaTeX & positional arguments T aphfeuds a@zaﬁ%@%ﬁmmﬁ%%ﬁa 3R gRUf Te &
i g fawrs a7l
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(a) Subfigure A

Figure 6.6: Subfigures Example

The common positional arguments are:

I =Y ¥ Ugad UifiRHd sifHe fAafaRad 8

(b) Subfigure B

1. h: Place the figure or table "here”, i.e., as close as possible to the current position in the text.

2. t: Place the figure or table at the ”top” of a page.

3. b: Place the figure or table at the “bottom” of a page.

~

—_

. h: F a1 arferesT &1 adHH R & 3l U [a & |
2. t o g1 aifiesT &) U9 & SR W & forg|

3. b: fo= a1 dIferesT &1 U9 & e Wa & forg|
4

. p: T a1 1feTnT &1 ohad Tile aTelt SIaT UsT TR @ & g

. p: Place the figure or table on a separate ”page” containing only floats.

These arguments can be combined to provide more specific placement instructions.
For example, [ht] specifies that LaTeX should try to place the figure or table either “here” or at the “top” of a page.

2 3TfHe BT 3o B Sigar e adie fRufa Fuffea ot o1 gwdt g1
T@Baﬁwr%%u, [ht] T 31 B fF LaTeX UG "I TWA F HIRAY BT 3R G IHT T 81l OF & W
|

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\usepackage{caption}
\usepackage{graphicx}

\begin{document}

\begin{figure} [htbp]
\centering
\includegraphics [width=0.5\textwidth]{example-image}
\caption{Example Image with Custom Positioning}
\label{fig:custom}

\end{figurel}

\end{document}

Output (PDF Result) / 3T3¢Yc (PDF GRUMH)
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Figure 6.7: Example Image with Custom Positioning
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6.4 Table and Tabular / 8Q 3R é%ﬂ(

The table environment is used to create a floating table with caption and label, while the tabular environment
is used to arrange data in rows and columns.

table TARRAHE BT IUTNT WM 3R Ad &b 1 FAST o S b 7T fban SirdT 8, Fafdb tabular
TaRRAHE BT ST Ufeaat 3R THi § ST afyd H31 & o foean S 2|

6.4.1 Using tabular / tabular I ST

The tabular environment is responsible only for the table structure.

tabular TARIRAHC had ¢ad & G-l & o SaRerh gl g

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{article}
\begin{document}

\begin{tabular}{lclclcl}
\hline

S.No & Name & Marks \\
\hline

1 & A & 85 \\

2 & B & 90 \\

3 & C & 88 \\

\hline

\end{tabular}

\end{document}

Output (PDF Result) / 3T3CYC (PDF TRUMH)

S.No | Name | Marks
1 A 85
2 B 90
3 C 88

The tabular environment creates rows and columns but does not provide caption or numbering.

tabular T-ATIRHC UGl 3R TH §TT §, Afp-T W TT ShHTD U el BTl

6.4.2 Using table with tabular / table & I tabular T 3UTRT

The table environment is used to add caption, label, and automatic numbering to a table.

table TARRAHE BT IUTNT T bl WM, A 3R Wd: shHIb & b foIg fHa1 S B

Input (LaTeX Code) / STYC (LaTeX 1)

\documentclass{article}
\begin{document}

\begin{table}
\centering
\begin{tabular}{lclclcl}
\hline

S.No & Name & Marks \\
\hline

1 & A & 85 \\

2 & B & 90 \\

3 & C & 88 \\

\hline

\end{tabular}
\caption{Student Marks}
\label{tab:marks}
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\end{table}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF URUMH)

S.No | Name | Marks
1 A 85
2 B 90
3 C 88

Table 6.1: Student Marks

The table environment acts as a container for tabular and provides caption, label, and numbering.
The \1abel command should always be written after the \caption command.

table TARIRTHE tabular & AT HeR BT BT BT ¢ 3R SR, AT dUT hHID USH HdT g
\1abelmﬁm \captionW%ﬁﬁl@TWﬂT%Ql

6.5 Table Formatting / GUNCARSESELYI

6.5.1 Left Alignment in All Columns / ¥} ®IcH T ST 0T

The 1 column specifier aligns the content to the left.

1 HIaH WRYBRR I &) 918 3R WRAT HaT 8|

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\begin{document}

\begin{tabular}{|111]1]}
\hline

Name & Subject & Marks \\
\hline

A & Math & 85 \\

B & Physics & 90 \\

C & Chemistry & 88 \\
\hline

\end{tabular}

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUTH)

Name | Subject Marks
A Math 85
B Physics 90
C Chemistry | 88

All three columns use the 1 specifier, so the content in each column is left aligned.

A e & 1 T STANT fodT 77 B, ST U DhidH Bt Il a8 3R WA 71

6.5.2 Center Alignment: ccc/ % WU ¢ ¢

Input (LaTeX Code) / STYC (LaTeX HIS)
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\begin{tabular}{lclclcl}
\hline

Name & Subject & Marks \\
\hline

A & Math & 85 \\

B & Physics & 90 \\

C & Chemistry & 88 \\
\hline

\end{tabular}

Output (PDF Result) / 3T3cY¢ (PDF TRuTH)

Name Subject | Marks
A Math 85
B Physics 90
C Chemistry 88

All columns use c, so the content is center aligned.

gt BIaa H ¢ BT ST fhaT T 8, 3T IRl g § WJd g

6.5.3 Right Alignment: r r r / G TXQUT: rrr
Input (LaTeX Code) / 3TGC (LaTeX ®1)

\begin{tabular}{Irlrirl}
\hline

Name & Subject & Marks \\
\hline

A & Math & 85 \\

B & Physics & 90 \\

C & Chemistry & 88 \\
\hline

\end{tabular}

Output (PDF Result) / 3T3¢Yc (PDF URUMH)

Name Subject | Marks
A Math 85
B Physics 90
C | Chemistry 88

All columns use r, so the content is right aligned.

gt BT H ¢ BT IuNT fhar T 8, SaferT IRl < 3R WA B

6.5.4 Mixed Alignment: 1¢r/ S TG 1 e r
Input (LaTeX Code) / 3TGC (LaTeX ®1)

\documentclass{article}
\begin{document}

\begin{tabular}{lllclrl}
\hline

Name & Subject & Marks \\
\hline

A & Math & 85 \\

B & Physics & 90 \\

C & Chemistry & 88 \\
\hline

\end{tabular}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Name Subject Marks
A Math 85
B Physics 90
C Chemistry 88

The first column is left aligned, the second is center aligned, and the third is right aligned.

UGl HicTH a1 3R, GERT &5 H 3R fRRT 3 3R WA B

6.5.5 Paragraph Columns: p{} / p{} HIaH

The p{3} column type is used to set a fixed column width and allows text wrapping.

p{} PIaH UHR AT Terg Muffed war g 3ik Tae &1 Wa: 7ol Ufad & o S §1

Input (LaTeX Code) / RTYC (LaTeX D)

\documentclass{article}
\begin{document}

\begin{tabular}{|p{3cm}|p{4cm}|}

\hline

Name & Description \\

\hline

A & Excellent performance in mathematics subject \\
B & Strong understanding of physics concepts \\
\hline

\end{tabular}

\end{document}

Output (PDF Result) / 3T3¢Y¢ (PDF TRuTH)

Name Description

A Excellent performance in
mathematics subject

B Strong understanding of
physics concepts

The p{3} column allows fixed width and automatic text wrapping.

p{} BIaH AT ASTE U™ HRaT § 3R TR P! Wa: Aedl 5|

6.5.6 \hline/\hline

The \hline command is used in the'ta‘t.)ular enviyonment to draw a horizontal line across the table. \hline

FHHIS BT ST tabular TARRTHE B ¢9d & 3R Afas Y1 Wi & fore fovar Srar g1

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\begin{document}

\begin{tabular}{lllclrl|}
\hline

Name & Subject & Marks \\
\hline

A & Math & 85 \\

B & Physics & 90 \\

C & Chemistry & 88 \\
\hline

\end{tabular}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Name Subject Marks
A Math 85
B Physics 90
C Chemistry 88

The \hline command draws a horizontal line above the current row. It is commonly used:
« after \begin{tabular} to draw the top border,
« after the header row to separate headings from data,
* before \end{tabular} to draw the bottom border.
\hline HHS TIHM UfeRT b HUR Teb &fcisl X1 SR & | $HBT SUINT A
- T B HUR AT §9H & g,
- BfET 3R STT B 31e HRA & o,
. T Bt e dH o & o fasan St g

6.5.7 Resizing Table / ¢8d I MHR TG

Sometimes a table is wider than the text area. In such cases, the table size can be adjusted using resizing commands.

anﬁ-anﬁéaaﬁzﬁ@ééaeaa@fms‘rw%ﬁ@rwmﬁﬁéaammwﬁ%%n resizing
FHHIS BT ITAN fHar S 3|

The \resizebox command is used to resize a table to a specified width and height.

\resizeboxmﬁwmﬁm aﬁ?”ﬁ]‘a‘ﬁiﬁﬂﬁﬁ%ﬁm%mw%l

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\usepackage{graphicx} J REQUIRED for \resizebox

\begin{document}

\begin{table}

\centering
\resizebox{0.8\textwidth}{!}{
\begin{tabular}{lllclrl}
\hline

Name & Subject & Marks \\
\hline

Aditi & Math & 85 \\
Rahul & Physics & 90 \\
Neha & Chemistry & 88 \\
\hline

\end{tabular}

}

\caption{Resized Table}
\end{table}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Name Subject Marks
Aditi Math 85
Rahul Physics 90
Neha | Chemistry 88

Table 6.2: Resized Table
The value 0.8\textwidth resizes the table to 80% of the text width while keeping the height proportional.

0. s\gexmdthnﬁéaaﬁa?@%ﬁéw83%80%%@%8?%61%62“@1%@6 LIS
g gl

The symbol ! preserves the aspect ratio of the table. ! Rrecaa & STUId (aspect ratio) P §AC @l gl

6.6 Multi-row and Multi-column / Acc-31 3R Hed -

You can use the table and tabular environments to create a structured table with caption and numbering. The
\multirow command, provided by the multirow package, is used to span a single cell across multiple rows.
The \multicolumn command is used to merge multiple columns into a single cell with specified alignment. The
\cline command is used to draw a horizontal line across selected columns. The \caption command adds a title
to the table, and the \1abel command assigns a unique identifier to the table.

3T FRA 3R HHIB b Y WITd g g1 & fo1T table 3R tabular TARRAHE BT IUTNT B Tbd
8| multirow Gool GRIUGH B TS \multirow HHIS BT SUUNT Uh Id B b3 Ufdadl & e & for faar
ST 8| \multicolumn HHIS BT IYTN B3 BIAH &I Uh &l Ad | S & o€ fhaT STAT 81 \cline HHIS
TGT BiaH P = &ifcrt Y@ Wiam & e STt &1 STt 81 \caption HHIS ad b 2NWS TgH HRl &
3R \1abel HHIE 2ad B Teh fARY Ug=H it B

Input (LaTeX Code) / 3TGC (LaTeX ®1)

\documentclass{article}
\usepackage{multirow} % REQUIRED for \multirow

\begin{document}

\begin{tablel}[h]
\centering
\begin{tabular}{lclclcl}
\hline
\multirow{2}{*}{Name} & \multicolumn{2}{c|}{Scores} \\
\cline{2-3}
& Math & Physics \\
\hline
Alice & 90 & 85 \\
Bob & 75 & 92 \\
\hline
\end{tabular}
\caption{Multi-row and Multi-column Table}
\label{tab:multi}
\end{table}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Name Scores .
Math | Physics

Alice 90 85

Bob 75 92

Table 6.3: Multi-row and Multi-column Table
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7. References and Citations / ﬂ?ﬂ-f 3R

References and citations play a crucial role in technical and academic documents. They help acknowledge the orig-
inal sources of information, maintain academic integrity, and allow readers to locate the referenced material easily.
In LaTeX, references and citations are managed systematically, ensuring consistency, accuracy, and automatic
formatting throughout the document.

References 3R Citations A1 YT Q& xATaS BT Th Hg@yul YT §d § | 39 A1eqd ¥ SuanT
fou 7T et At Y Sferd A fa S B, el SHMERY ST & S § aut urss! Y eftia grrh
Wamﬁ@rué’aﬁﬁmﬁa?ﬁ% LaTeXffReferences @?Citationsﬁmﬁﬁﬁﬁmm
oI B, o @ gt § Toreferd, GETd 3R Fferfed T vegd fbu o1 Iea g

7.1 Cross-referencing

7.1.1 Cross-referencing Sections / Grlﬂ'l-ﬂ"'ﬁ DT HIG-IHY

Labeling and referencing sections is a common practice to maintain consistency in your document.
Use the \1abel command to assign a label to a section, and \ref to reference it:

STagie & AT 3R TTA ST TG & RIT U &1 o ST SR ahfd $31 T S ufsha

g
faeft ST &1 AT §H & AT \1abel 3R IY TR A F AT \res HHTS FHT ITINT Hx:

Input (LaTeX Code) / 37GC (LaTeX 1)

\documentclass{article}
\begin{document}

\section{First Section}\label{sec:first}
Here is the content of first section.

\section{Second Section}
Here is the content of Second section where I am refering First Section \ref{sec:first

}

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUMH)

Output

1 First Section

Here is the content of first section.

2 Second Section

Here is the content of Second section where I am refering First Section 1
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7.1.2 Cross-referencing Figures / =l BT PIg-YHd

Similarly, you can label and reference figures. Use \1abel to assign a label to a figure, and \ref to reference it:

T UBR, Y foH &1t daet R Tobd & 3R 371 U T Tohd § | I o7 J9d 5971 & T \1abel 3R
I Teffd B & I \ret HHIS BT ITAN B3

Input (LaTeX Code) / RT4YC (LaTeX CIS)

\documentclass{article}
\usepackage{graphicx}

\begin{document}
\begin{figure}
\centering
\includegraphics [width=\1linewidth]{example-image}
\caption{Example Figure}\label{fig:examplel}
\end{figurel}

In Figure~\ref{fig:example}, we can see an example figure.

\end{document}

Output (PDF Resulf) / 3T3¢Yc (PDF TRUM)
Output

Figure: Example Figure

In Figure, we can see an example figure.
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7.2 Citation / 3&XUI

Understanding references and citations in LaTeX requires clarity about three different components: reference data
storage, bibliography formatting, and citation control. These components work together to produce correctly for-
matted citations and reference lists.

LaTeX T T 3R IR0 ) el &1 ¥ YA & o & T Ued! &l =T ATaeaed &: o SeT &1
gy, e &1 wide, 3R gxaas & iR IRl &1 T 3 i ged aw Ifud IR0 &R
T It TR #d B

7.2.1 Step 1: Reference Data Using BibTeX / TRUl 1: BibTeX gIRT Tayf Ser

BibTeX is a reference management system used to store bibliographic information in a separate . bib file. This file
contains details such as author names, title of the work, publication year, and journal or book information. BibTeX
itself does not decide how references look; it only supplies the stored data to LaTeX.

BibTeX Udh T U umet §, ORIt IUANT .bib BRI § [Af<maitee SHER! Wftd H1 & fag
f3aT ST 31 39 BIRa § G &1 94, NP, UHIRE ¥, 3R oHd a1 Tae § Jafyd STHSR gl g
BibTex W TeHf o1 &g iR 8 &ar, afces FHad Sel LaTeX &1 USH BT 81

7.2.2  Step 2: Bibliography Styles / TRUT 2: bibliography Riferal

Bibliography styles define how the reference list appears in the final document. Common styles such as plain,
unsrt, and ieeetr control the ordering, numbering, and formatting of references. These styles are selected using
the

\bibliographystyle command.

bibliography el ag FRufia H<dl § f& sifad gwaras & W =it frg ueR fears 3 prain, unsrt,
3R ieeetr oI AR TeHf P o, TEAT 3R WiHe &I RTEd Bl § | 37 TG BT T8 \bibliographystyle
HHIS GRI bl STl & |

LaTeX provides several predefined bibliography styles that control how references are formatted in the document.
LaTeX B o5 gauiia ey Qfcral Suasy gt 8, St ag el et ¢ & deuf Tt fow uaR uelRia
il

Some commonly used \bibliographystyle options are listed below.

2 $© I U ¥ UG \bibliographystyle fddhed foU MU &;

« plain— Produces numeric citations with references sorted alphabetically by author name. YGHTH®D 3GV

Y& &Rl § adl Yl &I ad & A1 & IR JuidehH H SJafRyd FHRdl g

« unsrt — Produces numeric citations with references listed in the order of citation. THATHD G0l Tl

FRAT § AR Tl BT GV & oHH § YAes Xl o

* alpha — Uses alphanumeric labels based on author name and year. TGP F Y 3R I8 P SMUR R

HEHTIHRS AT BT ITANT BT & |

 abbrv — Similar to plain, but uses abbreviated author names and journal titles. plain » gAH Bﬁ?ﬂ %,

AP AP P 7 3R o-d i Tfarg =0 7 yeiRia sar gl

* ieeetr — Formats references according to IEEE standards and is widely used in engineering publications.
IEEE HT! & AR TgHT &I ife &rdl § R SHfae! oM 8§ Jmud U ¥ SuanT faar
S &

* plainnat — Used with natbib for author—year citation style. natbib & 1Y AGPH--aY IGR0T At &

fore o far S 3|

* apalike — Produces author—year style citations similar to APA or Harvard format. APA T Harvard S
P FHM TED--TY GV UGH B 5

The choice of bibliography style depends on the document type and publication requirements.

Ty Qeft BT T SIS P UPR 3R UhTH 1 agshdist R ik sar gl
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7.2.3 Step 3: Citation Control Packages / TXU[ 3: 3&XUI fdzror ot

Citation control packages determine how citations appear within the document text. Packages such as cite improve
numeric citations by sorting and compressing citation numbers, while natbib provides advanced commands for
both numeric and author—year citation styles. These packages work together with BibTeX and bibliography styles
to control in-text citations.

IS0 =0T Uobet I8 FRufd od & o adiae & Yok I<xul frd U R USRI 8171 cite Tdbol GBATHSG
I DI hHeG 3R T& I 8, TSl natbib Ubol TBATHD dUT TP -~ IGIUN P (1T Iod HHIS
T $Rl 81 A UHS BibTeX 3R bibliography Rferl & A1y AR 39-2ae IgRull ! Fifd ava 7|

In addition to cite and natbib, several other packages are available in LaTeX that control how citations appear
in the document.

cite 3R natbib & ARG, LaTeX H g 3= Udhol 1 U &, S Gxdrael H I<rull &1 Udfal &1 Fafa
CRGE]

1. cite : Improves numeric citations by sorting and compressing citation numbers.

TRATHD IV Bl PHEG BT § a7 IS0 TBAT3M P Gfad U H UeiRid Har gl

2. natbib : Supports numeric as well as author—year citations and provides commands such as \citet{}
and \citep{}.
THTHD qYUT TGP --aY IGRUT Qe b7 THYT HRAT S 3R \citet{} TUT \citep{} OIE HHS UM
HAT

3. apacite : Designed specifically for APA citation style and commonly used in psychology and social sci-
ences.

APA Wéﬁ?ﬁ P U ARy =0 I 5911 7 Yobol, ForgehT ST HAfaR 3R JraTfores fagm &
ERIISIE

4. harvard : Provides author—year citation commands and is used for Harvard-style referencing.

Harvard RIct & IR TRaHh--Y IGRUT HHTS UGH FHRaTl 5|

5. chicago : Supports Chicago-style citations, including note-based and author—year formats.
Chicago et & IRUIl &1 G HRT &, o -3 IuT dae--a¥ -l Bide i § |

6. jurabib : A specialized citation package for legal documents with complex citation rules.

BT cxardel & o IRy IgRur Yabe, S Sfed I ST fFawt &1 gudT oxar 7

7.2.4 Overall Flow of Citation Processing / 3&XUl Ufehdr &1 IHY Udle

The overall flow of reference and citation processing in LaTeX can be summarized as follows:

1. References are stored in a . bib file using BibTeX.
2. BibTeX supplies the reference data to LaTeX.
3. A bibliography style formats the reference list.

4. Citation packages control how citations appear in the text.

LaTeX B T 3R Il o1 I ufehan &) Fufafed &0 & o S g &:

1. YeuT &1 BibTeX GRT . bib WIS & Tufed fora ST 81

2. BibTeX U8 ST LaTeX $I UGH HRaT g

3. bibliography it YgH It &I Wite Bl g

4. IR0 fgA01 9T Sxaaet & HiaR Seuil & e wed 1
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BibTeX, bibliography styles, and citation control packages each have a distinct role. Confusion arises when these
components are mixed without understanding their purpose. Students should remember that BibTeX stores refer-
ence data, bibliography styles define the appearance of references, and citation packages control how citations are
displayed within the text.

BibTeX, bibliography Rferal 3fR IGRUT 0 Yo il BT YAHT SAT-31aT Bl 81 7 bl & I
& qrY o1 3% fiam & wi 397 81 ¢ | faenfial &1 g8 a1 T @1ty b BibTex e Ser wufed
AT 8, bibliography Qferat GeHf &1 =0 Rufid Hrdt § 3R IGRUT v Tovet g&aw & HidR Igrull
B TR Y AR B B

7.3 Sources and Methods for Citation in LaTeX / LaTeX T IS0 & I
3R fafert

7.3.1 Citing Sources Using Google Scholar / Google Scholar &1 JUANT FRP 3G

Google Scholar is one of the most commonly used platforms for searching academic articles and generating cita-
tions. It allows users to search research papers using keywords and provides citation details in multiple formats,
including BibTeX. This makes Google Scholar a convenient and reliable starting point for creating references in
LaTeX documents.

Google Scholar 3HTEHE Tl BT WoH 3R ISRV TIR HA & o Iy 3iferes IuanT fobw ST aral
WewH & ¥ Uh g1 U8 STANTEHAIS & Hlagy & Aeqd I MY UF Wio $I GfayT T § AR BibTeX
Tfga faftrs wite H IGRUT faavur UM HRdT 8| 39 HRUT LaTeX G¥Idsll & ol TeH TR & &1 98 Uh
uee 3R faya-ia RS med g

Now let us understand the procedure as shown in the following steps.

g Fafafad TRon & Ay T 39 ufehar &) gAgd B

Step 1: Opening LaTeX Folder / TRUl 1: LaTeX Hiex @raHl

Open the LaTeX folder i which you are working. As shown in Figure 7.1, a folder named LaTeX Example is opened
by double-clicking on it.

Y LaTeX WIS &I Wit forqw oy &1 d% I8 8 | Figure 7.1 H LaTeX Example THE B &I Sqd- o
TP Wied gu feamn | gl

Step 2: Creating a New Text File / IR0 2; 94t ¢Re WIed &I

After opening the LaTeX folder, right-click inside the folder, move the cursor to New, and then click on Text
Document, as shown in Figure 7.2. You can use any text editor of your choice to create a text file. In this example,
the Notepad text editor is used.

LaTeX THITER WeH & T1c, TITe & 3ieR Ase-[Fad B3| 3TP J1¢ PR Bl New ey TR o SITY 3R fh
Text Document TR f3eTeh &<, ST s Figure 7.2 T SR AT 8| Text WISA & & [0TT 3T 3O+ 0HG &
fpt +ft e Tfeer &1 ST R Thd 1 5T IS8T H Notepad THE TSR &1 IuaNT far mar B

Step 3: Renaming the Text File / <R[ 3: CRC IS B ATH dg

As illustrated in Figure 7.3, a text filenamed New Text Document.txt iscreated, where . txt is the file extension.
Now, rename this file according to your choice. For simplicity, the file name is changed to reference. After
selecting the file name, change the file extension from .txt to .bib. While changing the file name and file
extension, a warning prompt box appears, as shown in Figure 7.4. After confirming the change, the bibliography
file is successfully created with the name reference.bib, as shown in Figure 7.5.

Figure 7.3 ﬁﬂﬁq SR, New Text Document.txt Waﬁwmwmm%mﬁ .txt Igd
TR BT |1 3d 3 WId BT A1 U AIWHdl & AR Feol | WRadl & g, wigd &1 A
reference W AT §| HISd BT A g4 F 91G, BISd TG Bl . txt H TGADR .bib PR & | HIEd
BT A 3R TRICYH dEad TG Ueh Jdra- Ui died faams <dt 8, S % Figure 7.4 ® faman man g1
uRads &1 gf¥ A & TG, reference.bib A B bibliography HEd YhadIYdd a St &, ST fs
Figure 7.5 o guifar T g |
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Figure 7.2: Creating a New Text File
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M Latex Example

T C Desktop > Latex Example >

A Gallery

¥ videos

M Desktop
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03-01-2026 21:53 Text Document
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Figure 7.3: Renaming the Text File

Desktop > Latex Example
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B documentlog
document.pdf Rename

B= documen

If you change a file name extension, the file might become unusable.
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Figure 7.4: Changing the Name of File
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Desktop » Latex Example >

0} TL Sort = View ~
Mame Date modified
. document.aux
. document.log 8 025 56 ext Document
document.pdf a8 56 Adc obat Docu...
B8 document.synctex.g 18 025 00:56 Archive ...

@ document.tex 18-12-2025 00:56 tex File

. reference.bib 03-01-2026 21:53 BibTeX Source File

Figure 7.5: Creation of reference.bib

Step 4: Searching the Article on Google Scholar / TRUT 4: Google Scholar IR G WiorHT

As shown in Figure 7.6, the citation process begins by searching the required research article on Google Scholar
using suitable keywords. The search results display the article title, authors, publication source, and year, helping
the author to locate the correct reference.

Figure 7.6 ¥ GRITT 3THR, IGXUT UfehdT &1 YIS Google Scholar TR aLIH Y TG DI SUTA Hlagq
BT ITINT HRP WioH J Bl g1 Jel IRUMHl & g T i, TR, b1 Fid 3R U Iy Yeffd
B &, o e ) el T e o wergdr fiyed g1

Step 5: Accessing Citation Options / TRUI 5;: 3&XU fawedl O UEVT*HT

In Figure 7.7, the Cite button associated with the selected article is shown. Clicking this button opens a citation
dialog that provides different citation formats and export options.

Figure 7.7 H 991d o0 ¥ TafId cite ¥e- &I AT T §1 39 9 W FAd I ¥ T I Yalg
TR GardT 5, o afid I=ur wite 3R fafd (export) fawed UeM HRaT |

Step 6: Viewing Available Citation Formats / TRUI 6: SUAR] J&XUI BiHe GEHl

Figure 7.8 shows the citation dialog window generated by Google Scholar. This dialog lists commonly used citation
formats such as MLA, APA, Chicago, Harvard, and Vancouver. It also provides a BibTeX option, which is most
suitable for LaTeX documents.

Figure 7.8 & Google Scholar GRT I {31 7T IR 0T T, fIS! fazaman mar 8 | 39 Hare sie § I &4
I E'Q'Cn"'[ P S arett J&XUT Waﬁ MLA, APA, Chicago, Harvard, GﬁT Vancouver ﬁ?ﬂ@@fﬁ?ﬁ %I Sﬂﬁv_
1Y € 3TH BibTeX fadweq off Iuas 8T 8, S LaTeX XA & forT Jad S B

Step 7: Generating the BibTeX Entry / TRUI 7: BibTeX U3y dOR BT

As illustrated in Figure 7.9, selecting the BibTeX option opens a new page displaying a structured BibTeX entry.
This entry includes essential bibliographic fields such as author, title, journal, volume, pages, and year. The BibTeX
code can be copied directly from this page.

Figure 7.9 ™ GRITY 38R, BibTeX fadhed &1 I09 %3 UR Ueh 101 J§ GadT o, Foraw teh WRfd BibTeX Ufaf®
TefRid g 81 39 ufaf® # Raep, <o, Sa, degH, J§ GReT 3R UHTeH aY O 3awyes fafeamfee
WIcS M BId &1 39 IS ¥ BibTeX HIS B! 1Y St fvar o Gvar g1
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@ incomplete testing of SoC - Goox X

> C 25 scholar.google.com,
= Google Scholar incomplete testing of SoC n
Articles About 18,70,000 results (0.12 sec
Any time Incomplete Testing of SOC
Since 2026 KM Singh, J Deka, S Biswas - Journal of Electronic Testing, 2023 - Springer
Since 2025 ... to come up with an efficient testing strategy that can help reduce the costs. ... testing the SOC
Since 2022 incompletely instead of testing it thoroughly. This method involves compromising on the test ...

Custom range... ¥7 Save DY Cite Related articles All 5 versions
ATPG for Incomplete Testing of SOC Considering Bridging Faults

KM Singh, S Biswas, JK Deka - TENCON 2021-2021 IEEE ..., 2021 - ieeexplore.ieee.org

... It is clear from Table Il that our incomplete testing approach is efficient for wired-... incomplete
testing is compromising the quality of the product but significantly reduces the number of test ...

Any type ¥ Save 99 Cite Related articles
Review articles

Sort by relevance

Sort by date

ATPG for Incomplete Testing of SoC and Power Aware TAM Architecture
include patents K Mrityunjay, S Biswas, JK Deka - 2018 15th IEEE India Council ..., 2018 - ieeexplore.ieee.org

v include citations ... Hence, huge amount of test data leads to sluggish testing, wastage of valuable ... incomplete
testing of SoC. To the best of our knowledge there is no existing method proposed to test SoC ...
&4 Create alert V¢ Save 99 Cite Cited by 1 Related articles

Figure 7.6: Searching the Article on Google Scholar

incomplete testing of SoC - Goo X

2> C 2% scholar.google.com/scholar?hl=en&as_s iq=incomplete+testing+of+SoC&btnG=

= Google Scholar  incomplete testing of SoC

Articles About 18,70,000 results (0.12 se

Any time Incomplete Testing of SOC

Since 2026 KM Singh, J Deka, S Biswas - Journal of Electronic Testing, 2023 - Springer

Since 2025 ... to come up with an efficient testing strategy that can help reduce the costs. ... testing the SOC
Since 2022 incompletely jnstead of testing it thoroughly. This method involves compromising on the test ...

Custom range... elated articles All 5 versions
ATPG for Incomplete Testing of SOC Considering Bridging Faults

KM Singh, S Biswas, JK Deka - TENCON 2021-2021 IEEE ..., 2021 - ieeexplore.ieee.org

... Itis clear from Table Il that our incomplete testing approach is efficient for wired-... incomplete
testing is compromising the quality of the product but significantly reduces the number of test ...

Any type v¥r Save DU Cite Related articles
Review articles

Sort by relevance
Sort by date

ATPG for Incomplete Testing of SoC and Power Aware TAM Architecture

E . L T T A T T ot T Tt ol PR TR PR Anan

Figure 7.7: Accessing Citation Options
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. incomplete testing of SoC - Goox b4 +

c 25 scholar.google.com/scholar?hl=en&ias_sdt & g=incomplete+testing+of+SoC&btnG=#d=gs_cit&t=176

incomplete testing of SoC

X Cite

Incomplete Testing MLA  Singh, Kunwer Mrityunjay, Jatindra Deka, and Santosh
| Biswas. "Incomplete Testing of SOC." Journal of Electronic
Testing 39.3 (2023): 387-402.

te APA  Singh, K. M., Deka, J., & Biswas, S. (2023). Incomplete
| Testing of SOC. Journal of Electronic Testing, 39(3), 387-402.

Chicago  Singh, Kunwer Mrityunjay, Jatindra Deka, and Santosh
Biswas. "Incomplete Testing of SOC." Journal of Electronic
Testing 39, no. 3 (2023): 387-402.

ATPG for Incomple

testing - i Harvard Singh, K.M., Deka, J. and Biswas, 5., 2023. Incomplete
X Testing of SOC, Journal of Electronic Testing, 39(3), pp.387-
402.

PG for Incomple Vancouver  Singh KM, Deka J, Biswas S. Incomplete Testing of SOC.
Journal of Electronic Testing. 2023 Jun;39(3):387-402.

testing of SoC be BibTeX ) EndNote RefMan RefWorks

Figure 7.8: Viewing Available Citation Formats

. scholar.googleusercontent.comys X +

i (&) = scholar.googleusercontent.com/scholar.bib?q=info:QrrOIG-jWbsJ):scholar.google.com/8&outp

@article{singh2@23incomplete,
title={Incomplete Testing of SOC},
author={Singh, Kunwer Mrityunjay and Deka, Jatindra and Biswas, Santosh},
journal={Journal of Electronic Testing},
volume={39},

number={3},
pages={387--402},
year={2023},
publisher={Springer}

Figure 7.9: Generating the BibTeX Entry
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B referencebib

File Edit View

@article{singh2®23incomplete,
title={Incomplete Testing of SOC},
author={Singh, Kunwer Mrityunjay and Deka, Jatindra and Biswas, Santosh},
journal={Journal of Electronic Testing},
volume={39},
number={3},
pages={387--4082},

year={2@23},
publisher={Springer}

Figure 7.10: Storing the BibTeX Entry in a . bib File

Step 8: Storing the BibTeX Entry in a .bib File / TRUI 8: .bib WIFd T BibTeX Ufdf® TgoH

Figure 7.10 shows the copied BibTeX entry being saved into a file named
reference.bib. This file acts as a centralized database for all references used in the document. Each reference
is identified by a unique citation key, which is later used for in-text citations.

Figure 7.10 B &1 P51 T3 BibTeX UfAf® &1 reference . bib ATH® WISd H Waold gU faamn a1 3 | I8 Bigd
XA H SUANT fht o arat 9aft GaHT & foIT T $eipd Seied & U # B Il ¢ | TS daH 3
TS ARy ISR it (citation key) §RT UgAHT STl 8, foreT SUANT 918 & gwdiaw & iR IsRUI A &
fore fopan ST g1

Step 9: Using the Citation in the LaTeX Document / dRUT 9: LaTeX G¥dldyl T IGRUT BT ITIT

Once the .bib file is prepared, the reference can be cited in the LaTeX document using the \cite{} command.
The bibliography is generated by specifying an appropriate bibliography style and the BibTeX file name at the end
of the document. During compilation, LaTeX retrieves the bibliographic data from the . bib file and formats both
in-text citations and the reference list automatically.

.bib TIEA AR B & §1E, LaTeX ST H \cite{} HHS BT IUANT B Ya! & Igyd fvar o qhar
?1 TXaW & 3fd H UG bibliography Qi 3R BibTeX BIsd &7 14 (Y F37 R Ty Gt w@a: 3w
B S B 1 HIZORM UfthdT & SR, LaTeX .bib WIsd ¥ fAf&ihes SeT Ut &xdl § 3R $H-cae
I quT el Gt ST ) Tenfad 9 9 wide dRal gl

80



Chapter 7. References and Citations / Q:I—C{'l-f 3R Je&XU www.lecturestand.com

B reference.bib

File Edit View

@article{singh2@23incomplete,
title={Incomplete Testing of SOC},
author={5ingh, Kunwer Mrityunjay and Deka, Jatindra and Biswas, Santosh},
journal={Journal of Electronic Testing},
volume={39},
number={3},
pages={387--402},
year={2023},
publisher={Springer}

Figure 7.11: Opening Text Editor

Step 10: Including BibTeX in Your Document / IR0l 10: 30 sTaqﬁ'c’ T BibTeX \_rilS -

\documentclass{article}
\usepackage{cite}
\usepackage [colorlinks=true,linkcolor=blue,citecolor=bluel{hyperref}
\begin{document}
\section{Citation Examplel}

This paper discusses SoC testing \cite{singh2023incompletel}.
\bibliographystyle{plain}
\bibliography{reference}

\end{document}

Output

1 Citation Example

This paper discusses SoC testing [1].

References

[1] Kunwer Mrityunjay Singh, Jatindra Deka, and Santosh Biswas. Incomplete
testing of soc. Journal of Electronic Testing, 39(3):387-402, 2023.

The command \usepackage{cite} loads the cite package, which is used to improve the formatting of numeric
citations in LaTeX documents. This package automatically sorts multiple citation numbers and compresses them
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into a compact form (for example, [1,2,3,4] is displayed as [1--4]), resulting in cleaner and more professional-
looking references. It is particularly useful when using numeric bibliography styles such as plain, unsrt, or
ieeetr.

\usepackage{cite} BHIS cite Ubol B! TS B! 8, FTABT ITANT LaTeX TxAASI H TATHD IS
(numeric citations) & TIHC PI SgaR §TH & AT foba ST §1 U8 Uobol U & 31 Igxur T ol
W: HHIG DA § 3R 36 & ¥ H YGRId Bl §; I&6X & AT [1,2,3,4] BT [1--4] F T H
EET&TWHT%I mﬂ?{ﬁmw ﬁ?ﬂlﬁﬂ?ﬁl@ﬁ‘éﬁ%l Wﬁ%mmﬁplain, unsrt, Ul ieeetr
SR WP bibliography QAferdl & WY Iudt gia1 ]

The command \usepackage [colorlinks=true,linkcolor=blue,

citecolor=blue] {hyperref} loads the hyperref package, which adds hyperlink functionality to the document.
The option colorlinks=true displays hyperlinks as colored text instead of surrounding them with rectangular
boxes. The option 1inkcolor=blue sets the color of internal links, such as section, figure, and table references,
to blue. The option citecolor=blue specifies that citation links generated by the \cite command appear in blue
color, making references easily identifiable and clickable in the PDF output.

\usepackage [colorlinks=true,linkcolor=blue, citecolor=blue]

{hyperref} mhyperref ﬁ%ﬁ?ﬁgw‘cﬂ% Gﬁm@ﬁﬁmﬁﬁmm%l colorlinks=true
et & HRUT GIIIRIAD i SoRe & 30 H farg 4 8, 7 b SR a1 & U H| linkcolor=blue
fam e siiafve foie o W, R 3R e9d W“—ﬁm 371 e Fuifd sar %l citecolor=blue @y
I8 YT HAT 8 [P \cite PHIS GRT Y T Il fofep et 71 H UafRia &, SR POF 3m3eye
Ha ST 8 Uga o 9o 3IR 9 W fadies fobar o e |

The sentence uses the command \cite{singh2023incompletel} to insert an in-text citation. This citation refers
to a bibliographic entry with the same citation key stored in the BibTeX file.

@Wﬁ \cite{singh2023incomplete} FHHIS BT IUANT fa TI'CIT%, S BibTeX Wf{ singh2023incomplete
ol ¥ Taferd TP & fie $9-cae ISR UgH &l ¢

The command \bibliographystyle{plain} selects the plain bibliography style, which produces numeric ci-
tations and lists references in alphabetical order based on the authors’ names. This style is simple, clean, and widely
used in academic documents.

\bibliographystyle{plain} ®HS plain bibliography el BT TF B g1 TG Ach JBHTHD ISRl
(numeric citations) UglH A % 3R TeHf & dJTHI F TH SIAR avﬁawn (alphabetical order) o
GG Bl 5| T [l WRe, WIS SPIGHD Gxael H IS ¥ 4 SYIRT B &iIcll 5

7.3.2  Manual Citation Using BibTeX / BibTeX GRT H-g3{d GxUI

Although Google Scholar is widely used, it is not the only method for obtaining citations. Many academic pub-
lishers and digital libraries provide direct BibTeX downloads for journal articles and conference papers. Reference
management tools also support BibTeX export. When such options are unavailable, references can be created
manually.

Manual citation is fully supported in BibTeX and is particularly useful for books, theses, reports, standards, and
online content. By manually defining the appropriate BibTeX entry type and bibliographic fields in the . bib file,
accurate citations can be produced without relying on Google Scholar or any external tool.

BibTeX provides several predefined entry types, each corresponding to a specific category of source. Core entry
types include @article, @book, @inbook, @incollection, @inproceedings, @proceedings, @techreport,
@mastersthesis, @phdthesis, @manual, and @misc. Modern BibTeX systems also support extended entry
types such as @online, @report, @dataset, and @software. When a specific entry type is not supported by a
bibliography style, BibTeX safely defaults to @misc.

BTGNP Google Scholar T HTIH U J IUTNT fhaT ST &, AP T8 IGRUI U B BT UHHH RIhT g
B S PGS UHTH 3R fSfTed agst oHa ol 3R T Tl & e HY BibTeX STSAAS Bt
gfaen yer axa g1 W ydys ga o BibTex fFafa &1 qwdH #vd €1 3fe 3 fawey Iuasy 7 g, df Tguf
®1 Bgerd U ¥ U § 1 S bl |

BibTeX ﬁﬁq&aquﬁw&:{m% Sl foRlY =0 ¥ g, i, farE, AF®T (standards)
3R SfFaTgT T & foe Iuarh BT 81 . bib Wi & IUYH BibTeX TSI 22U IR fafkmammfrs wies
aﬁﬁq&agﬁuﬁmﬁaﬁ, Google Scholar TT fHaft 3/ a1gt Ta R R 5T fam gt Ierur dar
fhT o ahd B

BibTeX &3 aMuiRd U<t 280 UeM ol 7, o fafiid UeR & Hidl & U 81d & JF Ut ergg o

Q@article, @book, @inbook, @incollection, @inproceedings, @proceedings, @techreport, @mastersthesis,
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@phdthesis, @manual, 3R emisc W@ﬂ%l &TW BibTeX Wﬂﬁﬁf@online, @report, @dataset, 3R
@software Oy [A¥TRd TSt 3y &1 off grA axcl € | A Pl fa=IW U €18 bibliography ¥l gRT wARfd
&1 BraT, A BibTeX YRI& ¥U F emisc HT IUANT HR g

Example of Manual Citation / Manual Citation &1 3¢lgRU

E  reference.bib

File Edit View

4

@inproceedings{adaptive_bfs_noc_2828@,
author = {Kunwer Mrityunjay Singh},
title = {Adaptive BFS Based Fault Tolerant Routing Algorithm for Network on Chip},
booktitle = {IEEE Region 1@ Conference (TENCON)},
year {2820},
pages {178--175}

}

@inproceedings{atpg_incomplete_soc_2018,
author = {Kunwer Mrityunjay Singh},
title {ATPG for Incomplete Testing of SoC and Power Aware TAM Architecture},
booktitle = {15th IEEE India Council International Conference (INDICON)},
year {2e18},
pages {1--6}
}

@article{incomplete_testing_soc_journal,
author = {Kunwer Mrityunjay Singh},
title {Incomplete Testing of SoC},
journal {Journal of Electronic Testing},
volume {39},
number {3},
pages {387--482%},

}

@inproceedings{atpg_bridging_faults_2821,
author = {Kunwer Mrityunjay Singh},
title = {ATPG for Incomplete Testing of SoC Considering Bridging Faults},
booktitle = {IEEE Region 1@ Conference (TENCON)},
year {2821},
pages {323--328}

Figure 7.12: Manual Citation

Input (LaTeX Code) / RTYC (LaTeX EIS)

\documentclass{article}

\usepackage{cite}
\usepackage [colorlinks=true,linkcolor=blue,citecolor=bluel{hyperref}

\begin{document}

Fault-tolerant routing in NoC architectures has been widely studied \cite{adaptive_bfs_noc
_2020%.

Advanced ATPG techniques improve incomplete testing of SoCs \cite{atpg_incomplete_soc_2018}.

Incomplete testing strategies are crucial for modern SoC designs \cite{incomplete_testing_soc_
journall.

Bridging faults significantly affect test coverage \cite{atpg_bridging_faults_2021}.

\bibliographystyle{plain}
\bibliography{reference}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Output

Fault-tolerant routing in NoC architectures has been widely studied [3]. Ad-
vanced ATPG techniques improve incomplete testing of SoCs [2]. Incomplete
testing strategies are crucial for modern SoC designs [1]. Bridging faults signif-
icantly affect test coverage [4].

References

(1] Kunwer Mrityunjay Singh. Incomplete testing of soc. Journal of Electronic

Testing, 39(3):387-402.

(2] Kunwer Mrityunjay Singh. Atpg for incomplete testing of soc and power
aware tam architecture. In 15th IEEE India Council International Confer-
ence (INDICON), pages 1-6, 2018.

(3] Kunwer Mrityunjay Singh. Adaptive bfs based fault tolerant routing algo-
rithm for network on chip. In IEEE Region 10 Conference (TENCON),
pages 170-175, 2020.

[4] Kunwer Mrityunjay Singh. Atpg for incomplete testing of soc considering
bridging faults. In IEEE Region 10 Conference (TENCON), pages 323-328,
2021.

This example explains how to cite research papers manually in LaTeX using BibTeX.

g I2TERVI BibTeX P ITANT FRPb LaTeX H Y T BT A=Y IGRUT R B! UlehaT B THITA g |
Figure 7.12 illustrates that each reference is written manually in the bibliography file reference.bib using an
appropriate BibTeX entry type such as @inproceedings for conference papers and @article for journal papers.
Inside each entry, important details like the author name, title of the paper, conference or journal name, year of
publication, and page numbers are specified. This step is called manual citation because the references are typed
by the user instead of being downloaded from Google Scholar.

Figure 7.12 I8 TdT § fob U TeH @ reference . bib bibliography HTgd H A-3d ¥U ¥ forar ST g |
ﬂ?ﬂ?ﬂﬁ%%ﬁ @inproceedings ?‘Rﬂ\?ﬁaq?h%ﬁm Qarticle aﬁmBibTeXﬁamWW
forar ST 81 v ufaf § aes &1 A, iy U &1 2NNd, T I SHd &1 AW, TSR Y SR g
W@@WWE&W%I QW@%MWWW%,WWT-?GO%E Scholar &
SIS T Blhx SUUNTh ! gRT WY €157 fHU ord g

Second, in the LaTeX document, the \cite{} command is used at the place where a paper is referred to in the text.
The text inside the curly brackets is the citation key, which exactly matches the key used in the reference.bib
file. This key connects the sentence in the document with the correct reference entry. Multiple sentences can cite
different papers using different citation keys.

TH WO T LaTeX AW & R, oel ot fbeft e ot b1 Scora fpam S 8, a6 \cite{} HHS HT
JUANT 35T STl § | el sibe o 3G oA T TaRe IGRUI Froil (citation key) BT &, STl reference. bib
BIsd d Ugad Hoit ¥ fachd B @rdT ¢ 1 T8 Hoil gxas & a1 &I gel Yauf ufafd ¥ siredt g1 faftra
TR T S{THT- ST Y T D SHTAT- AT ISR B! o HIeAH ¥ Iy (o o Gavell 3|

Finally, the commands \bibliographystyle{plain} and

\bibliography{reference} are written at the end of the document. When the document is compiled, BibTeX

automatically replaces the citation keys with numbered references such as [1], [2], etc., in the text and generates
a properly formatted References section at the end of the PDF.

3ifad =ROT H gXATal o 3id o \bibliographystyle{plain} 3R
\bibliography{reference} HHS Rl Sl & | TXATAT ! HHUTSA HRA TR BibTeX IGRUI HioTdl o Tat:
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[1], [2] 3N TReATHF ISR J Fd SaT & 3R PDF & 3fd W YoAAfYT References STHRT I BT 5|

7.3.3 Citing Online Websites / 33 d9H13C] BT 3GV

Online resources can be cited using BibTeX entry types such as @online or @misc. A website citation typically
includes the page title, author or organization, year of publication or last update, URL, and access date. Including
the access date is recommended because online content may change over time.

SHTTATS TATY! BT SGRUT @online AT emisc O BibTeX TSI TTEY HT IUUNT B [hAT S el 5 | Th
JITEE IS0 H WHG: g8 &1 Mod, @ a1 TR HT 4, UHIRE aY a7 SHfad @I a¥, URL T
TR fafdr enfiye gl 8 | v faf enfiye s orRifiyd §, ifer sifars Il IHa & 91y 9ad bt
gl

7.4 Modern Citation Using biblatex / biblatex IRl WW &RVl

The biblatex package is a modern bibliography and citation management system designed to overcome the limi-
tations of traditional BibTeX-based workflows. While BibTeX requires separate bibliography styles and additional
citation packages such as cite or natbib, biblatex integrates citation control and bibliography formatting into
a single, flexible framework.

biblatex Udol U MY bibliography 3R ISR Teie YUMEH &, o URUR® BibTeX SR Tgfa
et B gr A & forg fawRia fovan a1 8 1 18T BibTeX & TTY S1QT- 31T bibliography Qiferdl 3R cite
T natbib O fARad Yol B ATIRAHT B 8, T&T biblatex SGRUN TN 3R el Gt widfer &t
T € Tl gfa & Ifferd s g

7.4.1 Need for biblatex / biblatex Pl TAIHd

With the increasing complexity of academic documents, multilingual content, and diverse publication requirements,
traditional BibTeX styles often provide limited customization. The biblatex package addresses these issues by
offering enhanced citation commands, modern entry types, and extensive formatting control.

MY SfpTefids cxardel, TgHTS I, 3R A UHTRM saxadmdrsll & HRUTIRUNS BibTeX Aferil
SRR T 8 S Sl biblatex Tbol I IGRUI HHS, MMYFH TS <3y, 3R faxga WAt ez
T R 37 THTS BT JATYH FHRal 5|

7.4.2  Key Difference from Traditional BibTeX / URUR® BibTeX ¥ T 3R

Unlike the traditional approach, biblatex does not use the \bibliographystyle and \bibliography com-
mands. Instead, the bibliography style and citation format are defined directly as package options, and the bibliog-
raphy is printed using \printbibliography.

URUN® UGfd & [dURId, biblatex H \bibliographystyle 3R
\bibliography HHIS BT IUANT Ta! a1 SITaT | TP VT TR IR0 At 3R Yy Gl &1 widfe He Gobe
et gr Fuffed fear Srar g, ik Wﬁﬁ?ﬁ \printbibliography HHIS Y yefid & ot ]

7.43 Backend Used by biblatex / biblatex &I SHUS

The biblatex package uses Biber as its backend for processing bibliographic data. This provides better Unicode
support, improved sorting, and more reliable handling of modern reference types.

biblatex UPbol [SIRTARNHS ST TRARAT & AU Biber S5 TS BT IUTNT B § | T8 98K Unicode THYH,
I I, 3R MY g BRI o1 S1fiw fAYT-ig T I JUTa- &1 Y UgH w1 |
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7.4.4 Example of Biblatex Citation / Biblatex Citation o 3lgrUl

B  reference.bib

File Edit View

@article{singh2@23incomplete,
title={Incomplete Testing of S0C},
author={Singh, Kunwer Mrityunjay and Deka, Jatindra and Biswas, Santosh},

journal={Journal of Electronic Testing},
volume={39},

number={3},

pages={387--402},

year={2823},

publisher={Springer}

Figure 7.13: Manual Citation

Input (LaTeX Code) / RTYC (LaTeX DIe)

\documentclass{article}

\usepackage [style=authoryear ,sorting=nyt]{biblatex}
\addbibresource{reference.bibl}

\begin{document}
\section{Citation Examplel}
This paper discusses incomplete testing strategies for SoC designs \parencite{singh2023

incompletel.

\printbibliography
\end{document}

Output (PDF Result) / 3T3CY¢ (PDF TRuUTH)
Output

1 Citation Example

This paper discusses incomplete testing strategies for SoC designs (Singh, Deka,
and Biswas 2023).

References

Singh, Kunwer Mrityunjay, Jatindra Deka, and Santosh Biswas (2023). “In-

complete Testing of SOC™. In: Journal of Electronic Testing 39.3, pp. 387
402.

The example explains the complete citation process using the biblatex package in LaTeX. First, a separate bib-
liography file named reference.bib is created, in which the research paper details are written, as shown in Fig-
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ure 7.13. Inthe LaTeX document, \documentclass{article} defines the document type, while \usepackage [style=authorye:
{biblatex} loads the biblatex package and selects the author—year citation style, with references sorted by

name, year, and title. The command

\addbibresource{reference.bib} links the bibliography file to the document. Within the document body, the

citation is inserted using the command

\parencite{singh2023incomplete}, where the citation key exactly matches the key defined in the . bib file,

resulting in a parenthetical author—year citation in the text. Finally, the command \printbibliography generates

the complete list of references at the end of the document. When the document is compiled using Biber, biblatex

automatically processes the bibliographic data, replaces the citation key with a properly formatted in-text citation,

and produces a clean and well-structured References section in the final PDF.

Ig GGVl biblatex Uhol P JUANT R LaTeX H IGRUT Bt I Uichal &1 THTAl §1 TG Ugad
reference.bib - P Th QT bibliography WIS §-T8 iidt €, Fora® 2y U= &7 fqaRor Agard =y
I forar Siran %, o fob Figure 7.13 " E{'QTTQT I %I LaTeX _Cﬂ?ﬂaﬁ e \documentclass{article} E'("‘\\_'ﬂaﬁf
& TR Bl URHIT Pl 3, Safh

\usepackage [style=authoryear,sorting=nyt]

{biblatex} HHIS biblatex UbS DI TS B & R oI --aH IJGUT Aall b1 =T Bl &, oreH Fawf
& 9, T 3R MF & UR HHaS [Ha1 S g1

\addbibresource{reference.bib} HHIS bibliography WIgd DI TxAO U et g1 TWae Bt qoq
arft | \parencite{singh2023incomplete} HHIS BT ITANT BB IG0T a1 SITa %, G@TW W
.bib HTZE & TRUIT Foft ¥ T aRE A Wit §, 3R IRUMRGEY U6 H HIFD! & iR dads--a it
&1 I USRRid giar g1 ofd & \printbibliographyWWﬁG% mﬁ@wﬁ&%ﬁwm‘cﬂ%l
e GXITAW B Biber b HILH | S {41 O &, l biblatex [Sf<mIThe Sc1 @l Wd: WY Hdl
8, SR PR I T $-caRe IGXUN ¥ 96 Gl 5, 3R 3ifcd PDF & T YoATRYUT T IR References
SIHTT IR HAT B |

Important Note: Common Issues in biblatex / biblatex o 9H= WT\Q

If the list of references does not appear while using biblatex, the problem is usually due to one of the following
reasons:

IS biblatex BT IUAN HRd THY TS &1 Tt Ui 78! gicht 8, a1 3BT HRU YHEHIa: Fafied & 4
s TP Bl &

1. Missing \printbibliography:
In biblatex, the bibliography is displayed only when the

\printbibliography command is used. The traditional \bibliography{} command does not work with
biblatex.

biblatex H ﬂf{ﬁﬂfﬂ Fad aHt yelRia gt §, i@ \printbibliography HHIS Bl JUINT fordT S|
URUR® \bibliography{} HHIS biblatex P 1Y HTY Tl Fal g

2. Incorrect Compilation Method:

The biblatex package requires the Biber backend. The document must be compiled using Biber only. If
you are using TeXstudio, you can change the settings as shown in Figure 7.14 by opening the TeXstudio
settings, going to the Build section, and selecting Biber as the bibliography tool instead of BibTeX. Using
BibTeX instead of Biber will prevent references from appearing.

biblatex UPS B! Biber SIS P ATTIDHAT Bl &1 XA DI HIA Biber BT SUTNT HIPb &
FHHZH BT AT Al 3T TeXstudio BT STANT R @ 8, I Figure 7.14 H ST 3FAR TeXstudio
BI AT § SMHR Build fHed Widt 3R Bibliography Tool B BibTeX & ®IF W Biber TR VT B |
BibTeX & R TR Biber T IUIANT 7 F3- IR T It UgRid gt gift

87



Chapter 7. References and Citations / ﬂa’*—f 3R Je&XU www.lecturestand.com

w Configure

Meta Commands
Txs General

Build & View Compile & View

Tuex Commands :
Default Compiler XelLaTeX

&a Build Default Viewer PDF Viewer

PDF Viewer Internal PDF Viewer (Embedded)

‘@ Shortcuts - :
Default Bibliography Tool Biber

] Editor BibTeX

BibTeX 8-Bit
“, Syntax Highlighting
Biber
User Commands

=3 Completion

] Language Checking + Add

Figure 7.14: Change in Bibliography Tool

3. Missing or Incorrect Citations:

Ensure that the bibliography file is correctly linked using
\addbibresource{reference.bib} and that at least one citation command such as \parencite{key?}
is used with a citation key that exactly matches the entry in the . bib file.

g G B o bibliography WIS &1
\addbibresource{reference.bib} PHIS GRI ?Ié’[ pau k| Gﬁ@T 1 %l gy éjf, aﬁﬁ\—:r A &HH Y HH

Wmm,aﬁ\parencite{key}, WWWW@HWW@ .bib TEd # &I T
it 4 facpa od @1 3|

7.4.5 Other biblatex Citation Commands / biblatex 1 3 30 HHIS

In addition to the basic \cite{} command, the biblatex package provides several other citation commands such
as \parencite, \textcite, and

\footcite, each designed for a specific citation purpose. These commands allow the author to control how a
reference appears within the text, whether in parentheses, as part of the sentence, or as a footnote.

\cite{} HHS P \Hﬁfﬂaﬂ, biblatex UPpol & \parencite, \textcite, 3R \footcite aﬁ}ffb_g Y J K0T
PHHS IUTH Bl &, o1 SUTNT fafta I2=al & o fvan o 81 3 Sy oas & g8 Hafid oA &
gﬁwé;ﬁ%%mﬁa% iR e 5 =0 o vefRia g, S8 SING! 8, a1 &1 UM g9, 1 HeAre

F_UH|

Command Purpose Citation Output
\textcite{key} Author as part of the sentence | Singh et al. (2023)
\parencite{key} | Parenthetical citation (Singh et al., 2023)
\cite{key} Style-dependent citation (Singh et al., 2023) or [1]
\footcite{key} Footnote citation 1. Singh et al., 2023
\autocitef{key} Automatic citation style (Singh et al., 2023)
\citeauthor{key} | Author name only Singh et al.
\citeyear{key} Publication year only 2023
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8. LaTeX Projects for Students and

Educators / @Fﬁ 3?|T @T&‘@ & 1%|11 LaTeX
SFITRT

LaTeX is a widely used typesetting system for creating professional academic documents. Students use LaTeX to
write assignments, project reports, theses, and dissertations, while educators and researchers rely on it for preparing
textbooks, lecture notes, and journal articles.

LaTeX U SAUP ¥U F IUTNT a1 OH aTel Ul Ren 8, fSaeT uanT saraaiiie ud Qaifies
vl & AT & fhar SdT 81 BT 3961 IUTNT 3™gHe, uRaeHr KU, My gy ud AR foram
& fo FRd &, e R SR AMedhd! TTeagRdds, TARSAT Iy TUT MY T dIR B & AU LaTeX TR
IERRERGE

This chapter presents practical LaTeX projects related to book writing, research papers, and educational material,
helping readers apply LaTeX effectively in academic and teaching environments.

g T T o, Y T quT effres Treht § S T8RS LaTeX Tioiae URd ol §, o Uredh
Qeifdres 3R Rreror aRFRUTII & LaTex &1 T SUART TWRa T |

8.1 Write a Book Using Custom Book Class File / h<xcH g atild thlgdd

DT ST Db G feram

In professional publishing workflows, the visual design and structural rules of a book are separated from its content.
In IATEX, this separation is achieved through the use of a class file (with extension .cls). In this section, you
will learn:

* Whata .cls fileis ?

* Why create a custom book class ?

* Where the class file, chapters, main files are located ?
* How to write a book class file ?

* How to write amain.tex file?

* How to compile and get the final book pdf ?

ARG THTRMA Ufchar § frelt g &t fS1e 3R TR &1 S| fAvg-a¥g I S1elT @1 ST | B1EX
H I8 B class file (FORIHI TRICTA . c1s BIdT 8) & AT W foal STl 81 39 SIUMT H 37y faforfaa
CIGKIRGD

. .cls WIS T BIdl 87

- PRcH gob AN R SIS STl &7

. Y BT3d, JPR 3R T2 BIge Bl G Sl 87

- g I gl b fordl oirell 82

. main.testaao—%%@wﬂ%?

- 3ifoT T¥% PDF ¥ R T ST 82
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8.1.1 WhatIs a Class File .cls? / dTH WIS ( .cls ) AT a7

A IATEX class file defines the overall structure and appearance of a document. It controls:
+ Page size and margins
* Font selection and font sizes
+ Chapter and section formatting
* Headers and footers
+ Title page design

The main document file (main. tex) should contain only the content of the book, not the formatting.

BTEX &1 FOTT WTsd bl SXaTae &1 90 TREAT 3R ¥U-31 $I uRYIRNG Rt 81 78 Fafiied ol &
foifd Rt B

- U§ &1 3HR 3R AT

« Font &I T 3R Font BT MBR
T 3R SIJHIT D[ Formatting

* Headers ﬁ? Footers

. Title Page @I foullg
TS GEAH WIS (main. tex) § Had J&dd Pi [AVT-a¥g Gt Aoy, 7 fd IUPT Formattingl

8.1.2 Why Create a Custom Book Class? / hICH b dcil{ I §TS STt 87
Creating a custom class file allows authors and publishers to:

* Maintain consistent formatting across multiple books

* Reuse the same layout without repeating code

+ Keep the main document clean and readable

* Modify the design without touching the content

This is the same approach used by academic publishers and journals.

e A HIRd S U AEH IR YHRID! DI 5 ard firerd g
- F3 YD § TP T Formatting ST G
. TP Bl Layout @I TR-IR IGAN BT, o1 B8 TIexy
. fqw-a%] 9a foMT Design & Saama BT

Tg! UGha Qe USTRIBI 3R Journals GRI SUATS ST gl
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) Desktop > LaTexBook >

=

= View ~

Date modified Type

. references.bib 0 39 BIB File

B maintoc

T Main.tex

B8 main synctex.gz 0-( Comp d Archive ...
miain.pdf

. main.out

B mainlog

B main.aux

B Chapters.aux

I Chapters J- 26 00 File folder

Figure 8.1: Folder Structure

8.1.3 Where the class file, chapters, main files are located ?/ ot Whigd, ?JEQ G‘ﬁT He
TIgdl bl fRUd Bl 87
Before creating the files, organize your project directory properly.

BIEd o4 J Ugd Wviae SRRGCS) & et il I afUd BT MaIb g |

MyBook/

mybook.cls
main.tex
references.bib
Chapters/
chapter0Ol.tex
chapter02.tex

The class file mybook. cls must be placed in the same directory as main. tex. A real time screen shot of a Latex
Book folder is shown in Figure 8.1.

This project folder contains both source files and automatically generated compilation files. The file main.tex is
the primary source document that defines the structure and content of the book, while mybook. c1s is the custom
class file responsible for controlling the overall layout, fonts, headers, and formatting. The file references.bib
stores bibliographic entries used for citations. The Chapters directory contains individual chapter files that are
included into the main document. During compilation, BTEX generates auxiliary files such as main.aux and
Chapters.aux for cross-referencing, main.toc for the table of contents, main.out and main.log for com-
pilation messages, and main.synctex.gz for source-PDF synchronization. The final output of the compilation
process is the file main.pdf, which represents the completed book.

T WT3E mybook. c1s Pl main. tex B T1Y IJU! STRGEH | 3@ ST ATGRTH | o 8.1 H LaTex b
TIeeR B aRefde TReT feram e R

Ig UV BIeSY &1 UbR B WIgd @l & Ald BIsd 3R HURATH & IR Wel: S arell prga |
main.tex H@@HWEW%, Gﬁwaﬁw ﬁ?ﬁm—aﬁﬁq&”ﬁﬂaﬂ?ﬁ% \_rfaﬁ;mybook. cls
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WWW%%,@@W, W,%ﬁﬁ?ﬁﬂﬁﬁuﬁamgl references.bib WIS DI
IR WY (citations) TUfRd HRA & o f5aT ST 81 Chapters STARGES | UQID ST B S{ET- 31T
HIEA gl 7, O e g & i fosa o 3|

W%W BTEXWWWW%, S main.aux Gﬁ?Chapters.aux @T?EI—%W%%E),
main.toc W&Wﬁ?%%@, main.out Gﬁ?'main.log @WW%%@, dUTmain.synctex.gz
(@ 3R PDF RichITgRLH & o) | TSR Ufshar o 3ifaH URUMH main. pat WTSe ! 8, S T Ok
Y IR Y& bl g2fet B

8.1.4 How to write a book class file ?/ % T WH12d B4 ford] STl 82

\NeedsTeXFormat{LaTeX2e}
\ProvidesClass{mybook}[2026/01/09 Simple Custom Book Class]

\RequirePackage [
paperwidth=6in,
paperheight=9in,
margin=1in

J{geometry}

\RequirePackage{fontspec}
\setmainfont{Times New Roman}

\RequirePackage{graphicx}
\RequirePackage{amsmath,amssymb}
\RequirePackage{xcolor}
\RequirePackage{hyperref}
\hypersetup{

colorlinks=false,

pdfborder={0 0 0}

\RequirePackage{fancyhdr}
\pagestyle{fancy}

\fancyhf{}

\fancyfoot [C]{\thepage}

\fancyhead [LO,RE]{\nouppercase{\leftmark}}
\renewcommand{\headrulewidth}{0.4pt}

\renewcommand{\maketitlel}{
\begin{titlepage}
\thispagestyle{empty}
\centering
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{\Huge\bfseries \@title\par}

\vspace{0.5cm}

{\Large\itshape \@subtitle\par}

\vfill

{\large \@author\par}

\vspace{0.5cm}

{\large \@date\par}
\end{titlepagel}

\endinput

Each line of the custom class file mybook. cls, highlighting its purpose and role in defining the structure and
appearance of a book.

HEH A WIS mybook . c1s B YA Ufdd, fhre Tads o1 TR 3R FU-17 &1 IRUIRT o & 3T
3220 3R YftrepT &l il B

Class Declaration

\NeedsTeXFormat{LaTeX2e} specifies that the class file requires the I5TgX2e format and prevents it from being
used with older versions of LaTeX

\ProvidesClass{mybook} [2026/01/09 Simple Custom Book Class] registers the class with LaTeX The
optional argument contains the release date and a brief description, which appears in the compilation log.
\NeedsTeXFormat{LaTeX2e} Ut ﬁﬁg DIl % & T LIEN] Gl BTpX2e tﬁ'ﬁ% ARG EEE] % 3R 3@
LaTeX & QR THRUN & 1Y YT 81 I JAehe g

\ProvidesClass{mybook}[2026/01/09 Simple Custom Book Class] LaTeXﬁWﬂﬁWW%l

g1 Jdbfeud e el fafdy 3ik ue Tt faarur &) gifar 8, St urgdze df & fewars aar 31

Loading the Base Class / 3R T B Al BT

\LoadClass [12pt,openright] {book} loads the standard book class as the base. The option 12pt sets the
default font size, while openright ensures that each chapter begins on a right-hand (odd-numbered) page.

\LoadClass [12pt,openright] {book} HF® book FATT B YR (base) %Wﬁaﬁ‘s’mél 12pt faweg
Sl Wi AHR MU FHRdT §, TP openright T8 AT &Rl € b Ud® e ¢ gy (v
-1 aTel %) I URY Bl

Page Layout / J§ fa=0rq

The geometry package is loaded using \RequirePackage to control the page dimensions. The settings define a
page size of 6 x 9 inches with uniform one-inch margins, a common size for textbooks.

geometryaaﬂaﬁ \RequirePackage WWWQ@%G{M@ (page dimensions) CARERIECETS Y
fore dis frar ST 81 3 AN 6 x 9 59 F UY 3MHR &1 uRUINT Rl €, P it siR g tw S &
TR 8 €, ST ITsugwe! & 1T T Iy ShR B

Font Configuration / %I a0

The fontspec package enables the use of system fonts and requires XeIATEX or LualATEX for compilation. The
command \setmainfont{Times New Roman} sets Times New Roman as the main text font for the entire docu-
ment.

fontspec Uhol RICH W<l & IUUNT B Yl FHRAT § 3R HUZARM P T XeLaTeX TT LuaLaTeX P
W@?ﬂ%l \setmainfont{Times New Roman} HHIS ER GITal %ﬁm Times New Roman Ehlf'ﬂ'@:l'
R Bi< & &Y # iy a5l

Common Packages / JTH ool

The package graphicx allows images to be included in the document. The packages amsmath and amssymb
provide advanced mathematical environments and symbols. The xcolor package adds support for color handling.
The hyperref package creates hyperlinks for references, the table of contents, and cross-references.

93



Chapter 8. LaTeX Projects for Students and Educators / BET 3R fRrerp & oY LaTeX &HQ@PT

www.lecturestand.com

The \hypersetup command disables colored link text and removes visible link borders, resulting in a clean and
print-friendly appearance.

graphicx ﬁ%mﬁaﬁ%ﬁ@%ﬁﬁﬁﬁwh%l amsmath 3R amssymb Yool I7d TR
TgTaRT (environments) 3R Udth! BT IuASS BRI %I xcolor Udel T & UseH (color handling) & 1%112
I SSAT] | hyperref Tl WM, fASI-TR (table of contents) 3R HTH-YBIY P 7T BTSURID ST
g

\hypersetup PHIS TfiF i eoRe & FAfSpa ovar § 9k fears < areht foie st (link borders) &1
FeTdl 5, fore GXdTael &1 &Y 91t 3R flie-Thsef sar 3|

Header and Footer Customization / 8% 31 PR Dbl A

The fancyhdr package is used to define custom headers and footers. All default header and footer content is cleared
using \fancyhf{}. The page number is placed at the center of the footer using \fancyfoot [C]{\thepage}.
The command \fancyhead [LO,RE] {\nouppercase{\leftmark}} displays the current chapter title in the header
on odd and even pages, without automatic capitalization. A horizontal rule of thickness 0.4 pt is added below the
header.

fancyhdr Uol BT SUUNT HRCH 8% 3R Hex BT URHINT 3 & fore fpa omr ¢ | fSwiee gev iR Ber
B g GTHR BT \ fancyht {} BT I B TP (AT ST & | I8 HSAT DI eX b AHH \fancyfoot [C]{\thepage}

& HIgH J IGT ST B

\fancyhead [LO,RE] {\nouppercase{\leftmark}} HHIS fawm ik I q@r R TSR | a9 g HT
zﬁ%uﬁ%hm% ST Toraferd S8 31&RT (capitalization) 3| 88X & 1T 0.4 pt HITTS &1 T el ¥@m
el STt g

Title Metadata / Qﬂw fIE ée

The command

\newcommand{\subtitle}[1]{\def\@subtitle{#1}}

defines a new macro for storing the subtitle text, which can later be used on the title page. This command is used
to create a simple command for writing the subtitle of a book or document. This command allows the author to
write a subtitle in the main document using \subtitleq{...}. The subtitle text is saved so that it can be printed
later on the title page.

The command \newcommand creates a new command in LaTeX. The name of the new command is \subtitle,
which is meant to be used by the author. The part [1] means that the command takes one input, which is the subtitle
text.

The symbol #1 represents the subtitle text provided by the user. When the author writes \subtitle{Designing Professional Bo
the text Designing Professional Books is stored by the class file.

The command \newcommand{\subtitle} [1] {\def\@subtitle{#1}} saves this textin a hidden variable named
\@subtitle. The symbol @isused to mark internal commands in class files, meaning that this variable is not meant
to be used directly in the main document.

Later, when the title page is created, the class file uses \@subtitle to display the subtitle. In this way, the author
provides only the content, while the class file controls how the subtitle looks on the page.

In simple terms, the \subtitle command stores the subtitle text so that it can be used later when the title page is
generated. This approach keeps the content separate from the design and makes the document easy to write and
maintain.

I8 HHIS \newcommand{\subtitle} [1]{\def\@subtitle{#1}} T3 b T Pl Tgd P P [T
T 141 Hep! URHINT 1 &, et SuaiT a1a H erged Us WR a1 o 9ebdl 8| 39 HHIS BT IUINT
% I1 GEAIA9 BT GacTged [ora- o [Tt Ue TR HHTS I g a1 JIdT | I8 e &1 G- Gxdras
A \subtitle{...} BT SUINT Hb YacEed fora &1 YfAYT a1 § | TaeEed HT SRe Tl forl oirdl §
difer a1e & I eged U WR Ueid far o 9 |

\newcommand ®HIS LaTeX o U =1 HHIS JAdl %l U HHIES BT M \subtitle EPIT‘” %, T ST
AGF gRI fHAT S g1 111 &1 31 § % g8 wHiS T §9Yc AT &, ot fob WaeTsed &l eRe giaT g |

#1 el SUANTH ! GRT UGH fbU TTT Feerged CoRe P aITdl § | 5id g

\subtitle{Designing Professional Books} ferae %, ar Designing
Professional Books CoRC I aal WI3el GRT HUfed B ferdl STl &1
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Ig HHS TH TR B \esubtitle TTHH U 30 gU ANTT & oI ¢ 1 ¢ Forg T IUanT Tt Wit o
ﬁWT@ﬁmﬁ%WWw%We{ﬁ%ﬁasﬂé’&@awwwﬁa@mﬁaﬁﬁ
ST |
91 o, O1d eTged Usl S Il §, 9 & WISd \esubtitle P JUIAN R Gacrged PI UG RId dat
21 3 UPHR AAF Had [q97-ag U BT 8, SIaid Ja Wisdl g Fafid el § f& Taerged 0w W)
»Y fawars &l
WA UG H, \subtitle HHS JICIZed & CaE B WG BT § Al <rged US T4 WR IUHT YA
?-mww T fafdr fawg-a¥g 3R fETTg & orelT W g MR GXATdel & feraHT § GHIEAT S a1t
|

Custom Title Page / HXH RiLE gy

\renewcommand{\maketitle}{

This line redefines the existing \maketitle command provided by the standard book class, allowing us to de-
sign a custom title page.

\begin{titlepage}

This command starts the titlepage environment, which creates a separate page used only for the title of the
book.

\thispagestyle{empty}

This command removes headers and footers from the title page so that no page number is printed.
\centering

This command centers all the content that follows on the title page.

{\Huge\bfseries \@title\par}

This line prints the main title of the book. The command \Huge sets a very large font size, \bfseries makes
the text bold, and \@title contains the title text provided using \title{}.

\vspace{0.5cm}
This command adds vertical space between the title and the subtitle.
{\Large\itshape \@subtitle\par}

This line prints the subtitle of the book. The command \Large sets the font size, \itshape makes the subti-
tle italic, and \@subtitle stores the subtitle text defined using \subtitle{}.

\vfill

This command pushes the remaining content toward the bottom of the page, helping to balance the layout vertically.
{\large \@author\par}

This line displays the author name(s) provided using \author{}.

\vspace{0.5cm}

This command adds vertical space between the author name and the date.

{\large \@date\par}
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This line displays the date of the document provided using \date{}.
\end{titlepage}

This command ends the titlepage environment.

}

This closing brace completes the redefinition of the \maketitle

command. \renewcommand{\maketitle}{ UG Ufgd AF® book FATT GIRT %Q U \maketitle PHIS P
T: IR SRt ©, o) 89 SioT1 Foved e g fEos & Iad & |

\begin{t%itlepage} gg hHIS titlepage Wﬁmu BHdl %, S| JIdd %W%ﬁfmw ST
PLEEEIGIN

\thispagestyle{empty} dg DHS Qﬂ'ﬁia; gy I %3? GﬁT W G Bcl a_dT %, foraa gy =T qa&h 7‘%)[
Bt |

\centering T8 HHIS NP Y§ W A arelt Toft Arwht &1 g o T FRar g

{\Huge\bfseries \@title\par} g dfad Jdsh & s NP P uaf?fa HIA %I EIBT \Huge §8T] I
PR AYIRT PRAT @, \beseries TRE P! AIes AN 5, 3R \etitle I XHD CHRE XA § Sl \title{}
SRT UG foar T e 3

\vspace{0.5cn} UE HHS M¥H 3R IU-fd (subtitle) P s SeafeR Rad RIF a1 g1
{\Large\itshape \@subtitle\par} WWWWW—WWW%I qﬁ\Large i< DR
fAeffed FRAT B, \itshape THRE B Sefoieh 1A §, 3R \@subtitle SU-XMYd TRe B! TR HRAT g
\v£ill I8 HAS A IR &I g8 & Fed YT o) 3R o o1 8, o gy 1 denae dgferd fears gar gl
{\large \@author\par} Ug tfdd oRa® &1 A1 EI_C"ﬁfH Hal %, S \author{} §RT & foar 741 gar %I
\vspace{0.5cm} WW@W%W @Tﬁfﬁ%@%{ﬂaﬁ@nﬂ\?ﬁw%l

{\large \@date\par} Ug tfaq E_F'ﬂaﬁf CARGIR)] El?{ﬁh HIA %, Kil| \date{} gRI T St %I
\end{titlepage} I8 HHIS titlepage TAARR-HC DI JHTE Bl gl

\endinpu%tl_ﬁ' HUS FAN WA & 3fd B! ST &1 3T d1¢ foran T Bl off UTs WX GRT 3FeaT R
ERISIIE

End of the Class File / &1 B13d BT 3{d

The command \endinput marks the end of the class file. Any text written after this command is ignored by IATgX,
making it a recommended best practice in class and package files.

\endinput HHIS A WIZd & 3d DI ST &1 3T HHIS & STE; foraT 7T DI 1 UTS LaTex GRT 3TN
R a1 ST 8, e HRU1 U8 T 3R Yool Bl H Ueh SRR qaiad 3117 (best practice) AT
ST 81

8.1.5 How to write a main.tex file?

\documentclass{mybook}

\title{Learning LaTeX Class Files}
\subtitle{Designing Professional Books}
\author{Dr. Kunwer Mrityunjay Singh}
\date{2026}

\begin{document}
\frontmatter
\maketitle

\tableofcontents

\mainmatter
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\include{Chapters/chapterO1}
\include{Chapters/chapter02}

\backmatter
\include{Chapters/chapter03}

\end{document}

mybook.cls.

\documentclass{mybook}

This line tells KTEX to use the custom class file named mybook. cls. All formatting rules, page layout, fonts, and
title page design are taken from this class file.

\documentclass{mybook} tH%Tmybook. c1s TS HXeH FAY HISd BT SUANT B & fo1U LaTeX I G
i 81 Uy fomam, wie, five gy &t fowre ok uft widfe fom it o wigd ¥ fag o g |

This line is a comment used only for readability. Comments begin with the % symbol and are ignored by LaTeX.
g Ufdd Had TS (readability) & g ferdt 718 ues fewuft 81 4, g ¥ == 811 arelt ufdaal LaTex gRT
3T R & ST 6 1

% Book information
This comment indicates that the following commands define the book metadata.

g fewft it § o S0& a1 3 aTdl HHIS Txad &1 Helsel STHHRI & GRYIRG $Rd g

\title{Learning LaTeX Class Files}

This command sets the main title of the book. The value provided here is stored internally and later printed on the
title page using the class file.

\title{Learning LaTeX Class Files} DS Jidd hT BT e Ryffva swar %l g PILEAEIRIRGE
U I YU frar orar 8 SR a1 # e gy w uelRia fear smar gl

\subtitle{Designing Professional Books}
This command sets the subtitle of the book. It uses the custom \subtitle command defined in the class file.
\subtitle{Designing Professional Books} WWWW—W Ruifd B %I g I hlgd

T ORI BEH \subtitle HHS BT ITANT BT g

\author{Dr. Kunwer Mrityunjay Singh}
This command specifies the author name. The text is stored internally and displayed on the title page.

\author{Dr. Kunwer Mrityunjay Singh} HUS AGH BT A YR HRaT g1 I8 THSHR iR =
Y TR gl 8 3R X gy W wafRid B1 okl 3

\date{2026}
This command defines the date of publication. If omitted, ISTEX would use the current date by default.

\date{2026} HHIS UBTRH ! fafy NuiRd &1 g1 afe g8 HHie 7 faa1 ST, @ LaTex Wd: addM fafd
BT ST HAT 5 |

\begin{document}
This command marks the beginning of the document content. Everything before this line is considered preamble
information.

\begin{document} HHS TXWIA P! ARAAH JTHUT B YT B ST ¢1 7 Ufaa & ugd &t Tt
SR b YTTwTel HIHT e 3 |

\frontmatter
This command switches the document to front-matter mode. In this mode, page numbers are usually in Roman
numerals and chapters are not numbered.

\frontmatter HHS GG B! Tre-Hex AIS & RIFART Hal o | 39 AIS H U TReATE Ur: A0 3fabi o
Bil € 3R 3rearg hHifdhd el gl |
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\maketitle
This command generates the title page using the custom definition provided in the class file.

\maketitle HHIS I BIEd H GRUTNT HecH ST & IR NH UF IR BT ¢ |

\tableofcontents
This command generates the table of contents automatically based on the chapter and section headings in the
document.

\tableofcontents HHUE GAAS P T 3R U DI & YR W Wd: FIvg-Teft TIR e B

\mainmatter
This command switches the document to main-matter mode. Chapters are numbered normally and page numbers
use Arabic numerals.

\mainmatter HHS EEITA ol G HITT (main matter) H o STl 8| T8 HIS H 3(eaTd [T &Y I shifcb
BIa & 3R Y Ty 3Rt 3ieht H BNl B

\include{Chapters/chapter01}

This command includes the file chapter01. tex from the Chapters directory. Each chapter is written in a separate
file for better organization.

\include{Chapters/chapter01} HHIS Chapters SAGERT ° chapter01.tex IR CARASICERERSIE

ford B &1 S8R 69 & T TS 3O 3T Bisd H foral S 2|

\include{Chapters/chapter02}
This line includes the second chapter file in the document.

g Ui axarael H gIR S S BIsd &I Jfferd Hal g

\backmatter
This command switches the document to back-matter mode. It is commonly used for appendices, references, or
concluding chapters.

\backmatter PHIG SIS Pl 9b-Hex AIS H o SIdT &1 IHBT IUANT JrA=a: uRRY, e a1 ey
Sl & fore frar Srar g

\include{Chapters/chapter03}
This line includes a chapter placed in the back matter, such as a conclusion or appendix.

g Ufd 9p-Aex | 37 1T 3eAm, S sy a1 Ry, ) axaray | Giwferd &Rl 2

\end{document}
This command marks the end of the document. Anything written after this line is ignored by LaTeX.

\end{document} HHS XAV P 3id B! SUdT & | 39 UfFT b dI foraT T 1S 1l UTS LaTex GRT 3FET
IR fear S gl

8.1.6 How to compile and get the final book pdf ? / 3ifad YIdd PDF Y dIR B?

To get the final book PDF, first make sure that the files mybook.cls, main. tex, and all chapter files are in the
correct folders. Since the document uses modern fonts, select XeLaTeX as the compiler. Open main.tex in
a LaTeX editor such as TeXstudio or TeXworks and click the Compile button, or run the command xelatex
main.tex from the command line. Compile the document at least two times so that the table of contents and page
numbers are updated correctly. After successful compilation, a file named main. pdf is created in the project folder,
which is the final printable version of the book.

S Q¥ PDF T P & ot T U8 8 GHAT3d B f mybook. cls, main. tex R T A0R B1acd
TE Wice | Hivlg gf | Fifeh 39 dae § YR Wied BT SUTNT fobar 741 §, SAfIT HUger & =4
T XeLaTeX BT TG99 B | main. tex BT BT TeXstudio TT TeXworks S LaTex TfSeR H Wi 3R Compile

WWWH&, mmwaxelatex main.tex Waﬁlﬁl REL] Gﬁtﬁﬁfsﬁ?ﬁﬁrw%‘rw@r
3USC B & AU GXATdS Dl HH W HH &l IR HUTSA L | G HURARM b d1G Wolde HIcs? H main. pdf

T &1 WIS Fa §, S G &1 3ifad fiie Ha avg e gt 8|
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8.2 Writing a Journal or Conference Paper Using a Given Template / %‘I

T T BT STIAN] BHh o d IT HI4hg TuR forgHr

Step 1: Download the Official Template / TTYHING CHITIC SISTANS B

Every journal or conference provides an official IATEX template. Download the template files (usually . tex, .cls,
or .sty) from the journal or conference website.

YA SHd IT BIHT AT MABING LaTex THTC USH HRAT g1 37 SHIAC WIS Bl (O . tex, .cls,
_sty) SFd O H13hY P JeI1SC I S3AATS B |

Step 2: Read the Author Guidelines / [SECCARER tl%'

Before writing, carefully read the author guidelines. These instructions specify page limits, font size, column
format, reference style, and submission rules.

PG Y& PR W U AP S Y e W US| S0 gF W, Bl AR, Hiad Biie, Yaof et ok
gaftreH g R a g

Step 3: Open the Main Template File / H] cHale PAEN! Qrd

Open the main . tex file provided in the template. Do not change the document class or formatting commands.

e B € TS T . tex WIS WK | STagHc & A1 BIHfeT HHiS & Sgard 7 &1 |

Step 4: Replace Sample Content with Your Work / THAT U Bl 30 MY F Fgal

Replace the sample title, author names, abstract, and sections with your own research content while keeping the
structure intact.

TAT <, TGP AT, IR (abstract) R THFT B 30 MY HE T 98, Afh TR a8 9 |

Step 5: Write the Paper Section by Section / STJHNT-qX-3JHNT IR ford

Write each section carefully: Introduction, Related Work, Methodology, Results, and Conclusion. Follow the order
and headings given in the template.

TA® IHNT &I MUY feRd: Introduction, Related Work, Methodology, Results 3fR Conclusion|
e # fou 7T A SR 2! &1 U S|

Step 6: Insert Figures, Tables, and References / ﬁﬁ, ?l'lﬁ'lﬁﬁ GﬁT Wﬁ@%

Add figures and tables using the commands already shown in the template. Manage references using the recom-
mended bibliography style.

aﬁg@?ﬂ%ﬁﬁﬁﬂﬁfﬁ@ﬂ@ﬁ%@@%lﬁ?ﬁ%@%@ﬁmﬁww
|

Step 7: Compile Using the Recommended Compiler / Hﬂ'ﬂmﬁ HUTFAR | HUIgd P

Compile the document using the compiler specified by the template (e.g., pdfLaTeX or XeLaTeX). Compile multiple
times to fix references.

cTale H 91U 7Y HUTSTR (S pdfLaTeX IT XeLaTeX) BT SUUNT B &AW Bl HURd B3 | oo Igt
HA & ol F3 IR HURd Y|

Step 8: Final Check and Submission / sifaw S iR gafeE

Check formatting, page limits, and PDF quality. Submit the final PDF through the journal or conference submission
system.

WA, gy T 3R PDF T[Ura &t i St H¥ | ST d1¢ S A1 Hihd &1 Fafe= gorel & sifay
PDF 3{UcS X |
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9.

Beamer: Presentation Design / Beamer:

ERSINECRIS]

9.1

Introduction to Beamer / Beamer &] U=

9.1.1 Whatis Beamer? / Beamer o[ %?

Beamer is a powerful IATEX class used for creating professional-quality presentations in PDF format. It is widely
used in academic, scientific, and technical fields because it allows the creation of well-structured slides containing
mathematical equations, figures, tables, and references. Since Beamer presentations are written as plain text source
files, they are easy to edit, manage using version control systems, and maintain over a long period of time.

Beamer U% TGS BTEX o ¢ foRIesT SUANT PDF URET H 3= TUraTT aTal Uil & & forg fsan

AT 8 | I8 faRIS &0 § ReifOres, A aut deb-ie! & § i § aaifes s Wi ¥ Tird aie,

ey, IROMET SR eyl & Iy oTafyd WSEH TR &1 S Tdhdl! § | Beamer B TRG[ AIYRY RS HISd

g_fgﬁ%@aﬁ%, O S HRNTAT FH=A1, version control T @A TUT dd T qh FATY ITAT S
|

9.1.2 Why Use Beamer for Technical Presentations / ddb-ie! mﬁf&ﬁ & T Beamer &1

Beamer provides excellent support for mathematical equations, symbols, and scientific notation, which are

essential in technical presentations.

It allows precise control over slide structure and layout, helping in the clear and systematic presentation of
complex technical concepts.

Beamer produces presentations with high typographical quality, ensuring professional and visually consistent
slides.

Presentations are created using IATEX source files, making them easy to edit, reuse, and maintain over time.

Beamer integrates well with version control systems, which is particularly useful for collaborative academic
and research work.

Due to these features, Beamer is widely used by engineers, researchers, and educators for technical and
academic presentations.

Beamer TTOT THGHRON, Uelieh! AT AR b= & oY IS T8 UeH &Rl @, S dd-ta!
Tfadt ® SH1aRg® gid B |

g WIS B AT 3R TATIC R IS 01 I 7, o) Sifed damitan! sraeRunsii &) Wy 3R
HHEG T B Td a1 o IohaT g

Beamer 3 T[UTA ATl SIRUIUTHT & W1 T[T AR HRT &, FoId Wegy URIaR 3R 0 4
Y T § AT

TRAfT BTEX T ISl b U | §18 ofTclt &, o 38 S=NfAd AT, GH: SUTNT 1 3R d JHg
T ST G 3 gial 5|

Beamer T version control UM & TTY 33T WUT E?I?ﬂ % S WW Qeifore 3R My
B & forg ARy =0 § Swarh B

37 g} TARAWAT3if & HRU Beamer BT ITANT Hfddraf, Memdiar 3R el gRT deb-id! aur
effore TRl & fog samUes U ¥ fosar S g |
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9.1.3 Advantages of Beamer over PowerPoint and LibreOffice Impress / PowerPoint Td
LibreOffice Impress UX Beamer & Y

Feature (Beamer) Limitation in PowerPoint / LibreOffice
Impress

Native IATEX mathematical typesetting | Limited and inconsistent equation format-
with perfect equation alignment ting

Complete presentation defined in a single | Slides stored as binary or complex GUI
text source file files

Seamless integration with version control | Version control support is difficult and un-
systems (Git, SVN) reliable

Automatic and global formatting through | Manual formatting required for each slide
themes and styles

Programmatic slide generation and reuse of | No direct support for programmatic slide

content creation
Reproducible and platform-independent | Output may vary across systems and ver-
PDF output sions

Table 9.1: Advantages of Beamer over PowerPoint and LibreOffice Impress

Beamer 1 faRIval PowerPoint / LibreOffice Impress GA|
T

qUf: e BTEX SHTYTRA T SrguifeT | Hferd T SR FHIe U ATt
Td Gcth GHIDHRU1 AUl
31 URfd U Bl TR Hid BIsd H UR- | WS8Y binary T Sifed GUI thTgall § I-
i Teid

Git, SVN Rl version control JUNTRIAT % | version control BT IUTNT g 3R
1Y gl T IHUl Sifayga

R SR WA gRI WAIfd U9 af¥d | TS WIS & o HJ3rd WBIH T 311a-
BIH T H

Uuifes U T Wags Ao td aneft | diumifes Wgs i &1 3y

DT J: ST
I Ud WeWwIH-¥dda PDF 313- | fid gunferdl tR 3m3eye | iR dya
cqc

Table 9.2: PowerPoint Td LibreOffice Impress TR Beamer & Ay
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9.2 First Beamer Presentation / Y4H Beamer Wﬁf

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{beamer}
\usetheme{default}

\begin{document}

\begin{frame}{Title of the Slidel}
\framesubtitle{Basic Structure}

Hello World !
\end{frame}

\end{document}

Output (PDF Result) / 3T3CY¢ (PDF URUH)

Output

Introduction to Beamer

Basic Structure

Hello World !

This program creates a simple Beamer presentation with a single slide. The command \documentclassbeamer
selects the Beamer class, and

\usethemedefault applies the default theme. Inside the document environment, the frame environment defines
one slide with the title Title of the Slide. Thecommand \framesubtitleBasic Structure addsasubtitle
below the title, and the text Hello World ! appears as the main content of the slide when the document is
compiled.

g U U WA Beamer UM R &Rl § ForH T €t Tmss gt g1
\documentclassbeamer HHIS Beamer I G AT % GﬁT \usethemedefault I%q e theme ] HRdl
%I document environment & HdR frame environment wwﬁgaﬁqﬁmﬁﬁm% ST P Title

of the Slide BT &I
\framesubtitleBasic StructureWW%ﬁwm%ﬁTHello World ! UTd compile

B R W3S B T Il & T 7 foars ar |

9.2.1 Frames and Slide Structure / Frames Td X138 YT

The frame environment is the core component of a Beamer presentation. It is used to define individual slides in
the output PDF. Each frame corresponds to exactly one slide, and all visible content of a slide must be placed inside
a frame. Without using the frame environment, Beamer cannot generate any slide content.
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A frame may contain a title, text, lists, figures, tables, and mathematical equations. In practical usage, presentations
are divided into multiple frames so that each slide presents a limited amount of information in a clear and readable
form

frame environment Beamermﬁlﬁﬂ@waﬁ%l 4t & 1 9 3ifad PDF H e TWigs Ry
@1 ST 8| BR frame B U WSS BT U@ BT § 3R WIZS Bt THW T AR frame & HIeR g
forRd St 81 £rame & fSHT Beamer T WZE 9T YT g ghanl

U frame U XNVP, UIS, YT, o, AROMT aur mirda weiezor i e o 9ed § | a8R J U
B B3 frames T TIUTIRI faan ST § d1fer Tdies W1gs R WA 3R WY FTHGRI UKd & o 9 |

\begin{frame}{Title of the Slide}
\framesubtitle{Basic Structure}
Hello World !

\end{frame}

In this program, the command \begin{frame}{Title of the Slidel starts a new slide and sets the slide title.
The text Hello World ! is written inside the frame, therefore it appears as the main content of the slide. When
the document is compiled, this frame produces one slide with the given title and content. Adding more frame
environments will generate additional slides in the presentation.

Y MUY & \begin{frame}{Title of the Slide} U -Is W38 Y& Idl § AR IqH! M Feifa
FRAT 8| Hello World ! UG frame o MR foram o €, ST U8 Wiss &t T AMelt & w0 | i@
3T 81 TS B compile FRA TR g frame Td WSS I &l & | 3HAF frame e I Tgfad F 73
TS T Bl Bl

9.2.2 Frame Titles and Subtitles / Frame ¥¥& Td Iufivs

A frame title identifies the main topic of a slide and is provided as an argument to the frame environment. A
subtitle gives additional information and is defined using the \framesubtitle command inside the frame.

Frame &1 XN ENIES] & g fawg &1 E’-‘QTTT‘IT % 3R frame environment & 1Y fear Smar %I RENILED
3ifafvad SITBRY Ue a8 3R 33
\framesubtitle command Rl frame & Hiar uRuiSa fasar sirar %I

When this program in section 9.2 is compiled, it produces a slide with the title Introduction to Beamer and
the subtitle Basic Structure.

SUTT 9.2 H fAT T WUTH BT compile A IR TH WIS W giat 8, FIH WY& Introduction to
Beamer ddl B'Q'Qﬂ'lsh?_ Basic Structure Q_C{@h a?ﬂ %l

9.2.3 Multiple Frames and Frame Numbering / Multiple Frames Td Frame Numbering

A Beamer presentation can contain multiple frames, where each frame creates a separate slide in the output PDF.
Frames are written one after another inside the document environment. By default, Beamer automatically numbers
the frames, and the slide number appears in the footer when a suitable theme is used.

Frame numbering helps the audience track progress during a presentation and allows the presenter to refer to specific
slides. Beamer also provides commands to control frame numbering, such as excluding a frame from numbering
or restarting the frame count when required.

Beamerﬂ"‘ﬁﬁﬁﬁ frames AT fhT ST & d &, T8l YA frame 313cYc PDF T UH 3T WSS ST
%I frames P! document environment & HdX 8 I foraT Sar %I fSWlee U T Beamer frames P! Wd:
TRSAT YT BT 7, 3R IUGAd theme P ITTNT TR WIS AT footer H TS el B

Frame numbering Mﬁﬁmﬁﬁmamﬁmm%ammﬁwmww
e 33 o Iuantt gt 81 STaxgewdr 8 WR Beamer H frame numbering &1 fEfd &3 & forg faviy
commands ! Jud &, S fHt frame B1 numbering W S8R TG AT frame count ﬁl}ﬁ: URY BT

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{beamer}
\usetheme{default}

\begin{document}

\begin{frame}{First Slide}
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This is the first frame.
\end{frame}

\begin{frame}{Second Slide}
This is the second frame.
\end{frame}

\begin{frame}{Third Slide}
This is the third frame.
\end{frame}

\end{document}

9.3 Writing Content in Beamer / Beamer T gt ke

Writing content in Beamer is very similar to writing content in a standard IATEX document, as described in the previ-
ous chapters. Text, lists, figures, tables, and mathematical expressions are written using the same KTgX commands
and environments. The main difference is that all visible content must be placed inside the frame environment so
that it appears on a slide. Due to this similarity, users who are already familiar with IXTEX documentation can easily
write and manage presentation content in Beamer.

Beamer H TR e &1 UfshaT Ugd & St B afdfd i Swardel okeH & THH it 8 | UTe, e, fa,
IR qu1 TR sifieafaqar agt BIEX commands 3R environments &1 IUANRT &R ferd! o1 g | T
3R T8 g fob Tt &= Il &1 £rame environment & R /AT SHTTRAH GIdT € Al a8 W3S R YaRid
B & | 3 AT & HRUT X F RIS STaTadhdl Beamer H TR It ST ¥ R &R b g

9.3.1 Types of Blocks / Blocks & U

Beamer provides different types of block environments to present content in a structured and visually distinct
manner. Each block type is used for a specific purpose, such as highlighting important information, showing
examples, or drawing attention to warnings. These blocks help improve clarity and readability on slides.

Beamer ¥ fafifd UHR & block environments anwsﬁ% o1 ST It o) WRiTd iR T w® U
Y 31erT feam & o faha ST 81 Ul block BT T A9y S22 81T 8, I8 Hgaqul SHe R} &l ISR
AT, SETERUT TRGd FHRAT AT AT G- S blocks & YA ¥ WSS 3w W R Yo g g

Common Block Types
1. Block:

The block environment is used for normal information that needs to be highlighted.

block environment T ITANT JTHT Wfh= Aeaqul STHHR! &1 UeRid w1 & fore fovar smar g1

Input (LaTeX Code) / ST (LaTeX H1S)

\documentclass{beamer}
\usetheme{default}
\begin{document}
\begin{frame}{Block}
\begin{block}{Definition}
This is a normal block.
\end{block}

\end{frame}

\end{document}

2. Alert Block

The alertblock environment is used to emphasize warnings or critical points.

alertblock environment T YA AT IT 3fd Hedqu! faigait dI g=1i= & fore fawa e g
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Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{beamer}
\usetheme{default}
\begin{document}
\begin{frame}{alertblock}
\begin{alertblock}{Important}
This is an alert block.
\end{alertblock}

\end{frame}

\end{document}

3. Example Block

The exampleblock environment is used to present examples or illustrative content.

exampleblock environment FT JUTNT IETERUT T ARSTHE AT TR H3 & for fopam S g

Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{beamer}
\usetheme{default}
\begin{document}

\begin{frame}{exampleblock}

\begin{exampleblock}{Example}
This is an example block.
\end{exampleblock}

\end{frame}

\end{document}

9.4 Themes in Beamer / Beamer f[ ZﬂT\E[

Themes in Beamer control the overall appearance and layout of a presentation. They define how slides look,
including colors, fonts, headlines, footlines, and the style of content elements. By using themes, a consistent and
professional design can be applied to all slides without manually formatting each one.

Beamer H themes WWQ’@%%WW ﬁ?ﬁ%ﬁﬁﬂﬁﬁﬁ%%ﬁmw%l themes
WSS & U1, i, gearsd, pedrs adT Ift &1 e H1 FHUiRd BXd &1 themes & AIEH 3 fo1 Ud®

WSS BT HTT- e Wide fhT T TRdfad T THIAM iR IR FSTI8 an] fowan <1 91 g1

9.4.1 Overview of Beamer Theme Architecture / Beamer Theme T3l &I K NIGE]

Beamer follows a modular theme architecture. Instead of using a single monolithic theme, the appearance of a
presentation is controlled by different types of themes such as main themes, inner themes, outer themes, color
themes, and font themes. Each theme type is responsible for a specific visual aspect of the slides.

Beamer H theme 1 TITAT modular%ﬁ?ﬁ%l WW?’){theme Wﬁﬁﬁﬁ%@ﬁﬁﬂﬁﬁﬁ@ﬁﬁﬁ
UHR b themes mﬁuﬁaﬁmw% SR main themes, inner themes, outer themes, color themes Ul
font themes| A theme THR TZS & forait fafIy Txg ugq &1 Fafd axar 3|

9.4.2 Main Themes / Main Themes

A main theme provides a predefined overall layout for the presentation. It usually combines suitable inner, outer,
color, and font settings. Using a main theme is the quickest way to give a presentation a complete and coherent
look.
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Main theme TRgf & forT Tas gdfeiid TR AaMT3e UGH &Rl 8| S99 ITHTI: inner, outer, color 3R
font settings T TS AT BIAT 8| main theme BT ITANT B TS B1 M €1 Teb Yol 3R JITd =Y
fear o1 awar g

Input (LaTeX Code) / 3TGC (LaTeX ®1)

\documentclass{beamer}
\usetheme{Madrid}

\begin{document}
\begin{frame}{Main Theme Examplel}
This slide uses the Madrid theme.

\end{frame}

\end{document}

Output (PDF Result) / 3T3¢Y¢ (PDF URUIH)

Output
Main Theme Example

This slide uses the Madrid theme.

List of Main Themes / Main Themes &1 ﬁ?ﬁ
The following are the standard main themes provided by Beamer:
* AnnArbor
 Antibes
* Bergen
+ Berkeley
* Berlin
* Boadilla
+ CambridgeUS

+ Copenhagen
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* Darmstadt
* Dresden

* Frankfurt

* Goettingen
* Hannover
* Ilmenau

+ JuanLesPins
* Madrid

+ Malmoe

* Marburg

* Montpellier
 PaloAlto

* Pittsburgh
* Rochester
* Singapore
* Szeged

¢ Warsaw

Beamer H SUAS standard main themes FAIRAT §1 §7 themes HT ITANT ‘;F‘ﬁﬁf & T AM3T 3R
a1 @ Fuffea w1 & forg fosan Siran ] 1 Sugad main theme &1 997 &b Q3T T[T &1 T T 3R
URIaR ¥ f&am o 9l 6|

9.4.3 Inner Themes / Inner Themes

Inner themes control the appearance of content inside the slide, such as blocks, lists, and item markers. They mainly
affect how information is presented within the main content area.

Inner themeslﬂﬁg% Wﬁﬂﬂﬁ%mﬁﬁqﬁﬁmg o blocks, W’Gh? item markers| 3
TOT &0 J WSS & bee 8 H THHRY & T3 &) yHIad B B

Input (LaTeX Code) / RTYC (LaTeX aﬂ@

\documentclass{beamer}
\usetheme{Madrid}
\useinnertheme{rounded}
\setbeamertemplate{blocks}[rounded]

\begin{document}
\begin{frame}{Inner Theme Example}
\begin{block}{Block}

This block has rounded corners.
\end{block}

\end{frame}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Output
Inner Theme Example

This block has rounded corners.

List of Inner Themes / Inner Themes &1 ﬁiﬁ

Beamer provides the following standard inner themes, which control the appearance of content elements such as
blocks, lists, and item markers:

 default
 rounded

« circles

Beamer ¥ SUAY standard inner themes B'Clgaﬂ &1 A themes 9] =4 T wWgs & iR &) Ik, S
blocks, Hﬁlﬁﬁ item markers &% WY & T #3d B JUYdd inner theme T I HI Y WS Dt
UGt 3R T2 WA SeR il 5

9.4.4 Outer Themes / Outer Themes

Outer themes define the outer structure of slides, including headlines, footlines, navigation bars, and sidebars. They
influence how navigation and structural information is displayed during the presentation.

Outer themes T3S P dTeX! AT &I FUfRd &d €, SH headlines, footlines, navigation bars 3R
sidebars A 81d §1 T themes TR P SR AT 3R IRTATHS TFBR! b UEGRH BT gHIRAT B
gl

Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{beamer}
\usetheme{madrid}
\useoutertheme{infolines}
\begin{document}
\begin{frame}{Outer Theme Example}
Slide with footer information.

\end{frame}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Output
Outer Theme Example

Slide with footer information.

January 11, 2026

List of Outer Themes / Outer Themes ! “\fﬁ

Outer themes in Beamer control the outer structure of slides, such as headlines, footlines, navigation bars, sidebars,
and frame navigation. The following are the standard outer themes provided by Beamer:

 default

infolines

* split

* shadow

* sidebar

* miniframes
» smoothbars
* smoothtree

* tree

Beamer ¥ outer themes HT SUHRT WSS B ATERT ST B! AT B & foTd faan ST §, S headline,
footline, navigation bar, sidebar dUT frame navigation| Beamer GRI UaH fhT U standard outer themes

IWiad | SUGH outer theme BT TG B T UfA P AT 3R A 31 gurdt s1<ft §1

9.4.5 Color Themes / Color Themes

Color themes specify the color scheme used in a presentation. They control the colors of titles, text, blocks, alerts,
and navigation elements. Using an appropriate color theme improves readability and visual consistency.

Color themes UKfa & Ugad 7 AiorT &1 el R g1 3 !, U16, blocks, alerts TUT navigation
elements & W A R §1 ST color theme HT T TSI 3R TG THE AT Bl FgaR ST & |
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Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{beamer}
\usetheme{default}
\usecolortheme{crane}

\begin{document}

\begin{frame}{Color Theme Example}

This slide uses the dolphin color theme.

\end{frame}

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUIH)

Output

Color Theme Example

This slide uses the dolphin color theme.

List of Color Themes / Color Themes @1 ﬁ?ﬂ

Color themes in Beamer control the color scheme of presentation elements such as titles, text, blocks, alerts, and
navigation components. The following are the commonly used standard color themes provided by Beamer:

* default
+ albatross
* beaver

* beetle

* crane

* dolphin
» dove

. fly

. lily
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* orchid
* rOSe

* seagull
* seahorse
+ whale

e wolverine

Beamer § color themes &1 JUTNT Qﬁﬁf F faft It o Qﬂ'w U7, blocks, alerts T¥T navigation
components & T FAUIRT &= & o f5am ST §1 Beamer §RT USH fbT T rm=gd: IUTNT 811 aral
standard color themes BT@?H%I 3UYd color theme BT I Ufcl DI UG 3R TR THYUI B R
RG]

9.4.6 Font Themes/ Font Themes

Font themes control the fonts used for different elements such as titles, body text, and structural elements. They
help maintain typographical consistency throughout the presentation.

Font themes TRgfa # fafiat dedt o1 2fives, T U16 3R TRa-TEe YT & fore e Wiwe ! Fifd ava
g1 3 o8 TRgfa ¥ CeuRnfih e Uyl §HTE X8 & TgTdl HRd ¢ |

Input (LaTeX Code) / RTYC (LaTeX El'ﬂ@

\documentclass{beamer}
\usetheme{default}
\usefonttheme{serif}
\begin{document}
\begin{frame}{Font Theme Examplel}
This slide uses serif fonts.

\end{frame}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Output

Font Theme Example

This slide uses serif fonts.

List of Font Themes / Font Themes @1 “\fuﬁ

Font themes in Beamer control the font style used for titles, body text, and structural elements in a presentation.
The following are the standard font themes provided by Beamer:

¢ default
* professionalfonts
* serif

¢ structure

Beamer & font themeswwmﬁﬁﬂ'@, a@:maﬁvwma@asmmtﬁ?ﬁ?ﬁaﬁ
a3 & o f3am STl 81 Beamer GRT UG fhT 1T standard font themes ST & | SUGH font
theme T T TRfA &1 ST & Uaaydl 3R USHIId] B! 9gaR §-1aT 5|

9.4.7 Combining and Customizing Themes / Themes 1 AT ud SR CNE)

Beamer allows different theme types to be combined to create a custom appearance. Users can select a main theme
and then modify or override specific aspects using inner, outer, color, or font themes. This flexibility makes it
possible to design presentations that match specific academic or institutional requirements.

Beamer T fafifd THR & themes &) TSI b SBTIUR ST TR a1 o W1 § | SUTTH ! famadt
main theme &1 TT- HIH inner, outer, color Al font themes %mm@ﬁ@uu@q&ﬁaﬁwﬁfﬁaaﬂw
g | T8 TeTa ReifOre a1 TRITNTA SHTaRgdwarsdl & SUR UK f&oe" & & 9eas gid |

Input (LaTeX Code) / RTYC (LaTeX Ebll@)

\documentclass{beamer}
\usetheme{CambridgeUS}

\useinnertheme{rounded}
\useoutertheme{infolines}
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\usecolortheme{dolphin}
\usefonttheme{serif}

\begin{document}
\begin{frame}{Combined Theme Example}
This slide combines multiple theme types.

\end{frame}

\end{document}

Output (PDF Result) / 3T3CYC (PDF URUTH)

Output

Combined Theme Example

This slide combines multiple theme types.

I January 11, 2026 1/1

9.5 Navigation and Layout

Navigation and layout features in Beamer help organize slides and guide the audience through the presentation.
These features control how structural information such as slide titles, section progress, and navigation elements are
displayed. Proper use of navigation and layout improves clarity and makes presentations easier to follow.

Beamer H navigation 3R layout gﬁuﬁmﬁm@maﬂﬁ 3R %hm&hﬁwﬂ%@mﬁmﬁ
T eTaal Bl ¢ | 3 gaumd i, srumT I auT AR ddl & UeRH $I AR SRa 81 navigation
3R layout &1 IFId ST U P11 WY 3R Foaafyd ST 81

9.5.1 Headlines and Footlines / Headlines Td Footlines

Headlines and footlines are used to display information at the top and bottom of a slide. Headlines often show
section or subsection titles, while footlines commonly display slide numbers, author names, or short titles. They
help the audience understand the current position within the presentation.

Headlines 3R footlines W%W @?ﬁﬂﬂﬁfﬁﬂ?@hﬁ%fﬁlwmaﬁ%l headlines H
TG section TT subsection & YN TS ad €, Saf® footlines H T3S TBHT, A T ATH IT Tfdmd
i Ifar SITaT 8 1 A U | adA fufd &) wHeE J Jerd aRd B |

Input (LaTeX Code) / ST (LaTeX 1)
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\documentclass{beamer}

\usetheme{warsaw}

\useoutertheme{infolines}

\begin{document}

\begin{frame}{Headline and Footline}

This slide shows headline and footline information.

\end{frame}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF GRUIH)

Output
Headline and Footline

This slide shows headline and footline information.

January 11, 2026

9.5.2 Navigation Symbols / Navigation Symbols

Navigation symbols provide clickable icons for moving between slides during a presentation. These symbols allow
quick navigation to the previous or next slide and can be enabled or disabled as required. In practice, they are often
turned off for clean and distraction-free slides.

Navigation symbols TR & SR WSS & &1 o & fo clickable icons UGH &xd § | §9d H1ed 9
3T a1 Urselt Trgs W " ugan off Yhdl 8| S9aeR ¥, W 3R fomT faaem arelt wiesy & i 55
UT: g R feam ST g

Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{beamer}
\usetheme{warsaw}

\setbeamertemplate{navigation symbols}{}
\begin{document}

\begin{frame}{Navigation Symbols Disabled}
Navigation symbols are removed.

\end{frame}

\end{document}

114



Chapter 9. Beamer: Presentation Design / Beamer: Qﬁﬁl@tﬂtﬂ www.lecturestand.com

9.5.3 Sections, Subsections, and TOC Slides / Sections, Subsections T{a TOC &ilggd

Sections and subsections are used to logically divide a presentation into topics and subtopics. Beamer can automat-
ically generate table of contents (TOC) slides based on these divisions. TOC slides help the audience understand
the structure of the presentation and track progress.

Sections @Tsubsectionsﬁwmﬁaﬁﬁw 3R Iufawat # aifdhres w0 fauforg A & forg faran
ST € | Beamer 396 3MTYR TR Wd: table of contents (TOC) WZEH &1 Ul & | TOC TZSY Harsif o
TR 1 T U 3R W Bl ¢ R H YgTral et g |

Input (LaTeX Code) / 3TGC (LaTeX 1)

\documentclass{beamer}
\usetheme{default}

\begin{document}
\section{Introduction}
\begin{frame}{Outline}
\tableofcontents
\end{frame}

\section{Main Topic}
\begin{frame}{First Slide}
Content of the main topic.

\end{frame}

\end{document}

Output (PDF Result) / 3T3c¢Yc (PDF GRUMH)
Output

Introduction to Beamer

Basic Structure

Hello World !

9.5.4 Sidebar and Miniframe Navigation / Sidebar Td Miniframe Navigation

Sidebar and miniframe navigation provide visual indicators of progress through sections and frames. A sidebar
displays section titles along the side of the slide, while miniframes show small markers representing individual
frames. These navigation styles are useful for long or highly structured presentations.

Sidebar 3R miniframe navigation Qﬁﬁf A sections 3R frames ®T WA HI 2T ¥ F YaRfd FHRd |
sidebar H RNIES] & W section TN ﬁ“@ﬂ's‘ ad % SEP miniframes BIE markers & ¥0 H frames &I
gx1fd &1 A A= Aferar diet an 31t TRfad TRgfol & fore Iuanh gt §1
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Input (LaTeX Code) / ST (LaTeX 1)

\documentclass{beamer}
\usetheme{default}
\useoutertheme{sidebar}

\begin{document}
\section{Section One}
\begin{frame}{Sidebar Example}
Sidebar shows section titles.

\end{frame}

\end{document}

Output (PDF Result) / 3T3¢Y¢ (PDF TRuUTH)

Output

Sidebar Example

Section One

Sidebar shows section titles.

Input (LaTeX Code) / 3TGC (LaTeX ®1)

\documentclass{beamer}
\usetheme{default}
\useoutertheme{miniframes}

\begin{document}

\section{Section One}
\begin{frame}{Miniframe Example}
Miniframes show slide progress.
\end{frame}

\begin{frame}{Next Slide}

Another frame in the same section.

\end{frame}

\end{document}
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Output (PDF Result) / 3T3CY¢ (PDF TRUTH)

Output

Section One
.

Miniframe Example

Miniframes show slide progress.

Section One
]

Next Slide

Another frame in the same section.

9.6 Overlays and Animations

Overlays and animations in Beamer are used to control how content appears on a slide step by step. Instead of
showing all information at once, overlays allow gradual revelation of text, lists, or blocks. This helps in explaining
concepts clearly and maintaining audience attention.

Beamer H overlays 3R animationsﬁWWWWﬁWWﬁﬂ?ﬁhW%ﬁmm
ST 8 | It TSR U A1y faam™ & SO overlays & AT ¥ TS, T AT blocks &1 8 I U faar
ST Ihdl &1 ST TYRUNSN bl WY U F JHAMT 3R Laraii T &7 S G T giar g |
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9.6.1 Introduction to Overlays / Overlays &I R

An overlay refers to a technique where a single frame is shown in multiple steps. Each step reveals additional
content on the same slide. Overlays are widely used in teaching and technical presentations.

Over|ayWWﬂW%mﬁWﬁframeﬁﬁmﬁﬁmmm%l Td® WU § WES R
7 gl fewarg S 1 overlays &1 ITaNT 1107 3R deb-iies! wRdfad! § orges U & fahar S 81

9.6.2 Overlay Specifications / Overlay Specifications

Overlay specifications are written using angle brackets and numbers to control when an element appears. They are
commonly used with lists, blocks, and text to define the order of appearance.

Overlay specifications Al angle brackets 3R T3 B Herdgdr I foran Sran % oraa gg afa foar o
TS fob IS T b TS 7111 BT IUTNT AT i, blocks 3R UT6 P A1 faar e 3

Input (LaTeX Code) / RTYC (LaTeX Ehﬁ@)

\begin{frame}{0Overlay Specification}
\begin{itemize}

\item<1-> First point

\item<2-> Second point

\item<3-> Third point
\end{itemize}
\end{frame}

9.6.3 The \pause Command / \pause Command

The \pause command is the simplest way to create overlays. Each use of \pause stops the slide and reveals the
next content in a new step.

\pause command overlays 9T &1 JI T AABI 8 | \pause BT UAH TN TZS P! Teh TRUT TR Al
2 3R 3rTelt Tl eTa =RuT H yefid g 7

Input (LaTeX Code) / 37GC (LaTeX 1)

\begin{frame}{Pause Example}
First point

\pause

Second point

\pause

Third point

\end{frame}

9.6.4 Incremental Lists and Blocks / Incremental Lists Td Blocks

Incremental lists and blocks reveal list items or blocks one by one. This technique is useful when explaining
stepwise procedures or algorithms.

Incremental lists 3R blocks ® it & fag AT blocks Ueh-Udh HRab foals < & | I8 a1 aRues Ufeharsif
gl algorithms ﬁﬂﬂ@ﬁﬁm@?ﬂ%l

Example

\begin{frame}{Incremental Block}
\begin{block}{Steps}
\begin{itemize} [<+->]

\item Step one

\item Step two

\item Step three
\end{itemize}
\end{block}
\end{frame}

118



Chapter 9. Beamer: Presentation Design / Beamer: Qﬁﬁl@tﬂtﬂ www.lecturestand.com

9.6.5 Best Practices for Animations / Animations & 1%112 GTTIT?ITT YN

Animations and overlays should be used sparingly and only when they improve understanding. Overusing anima-
tions can distract the audience and reduce clarity. In practice, overlays are best suited for lists, definitions, and
stepwise explanations.

Animations GﬁToverlaysWW@WW@@?WH@WWW%W@WW?H
3GfYF animations AT BT S HIHT Thd g 3R T Bl HH HR Yhd & | FIER W, overlays BT
ST Jferel, RT3 3R TRUMEG FReATst & ot Je& Sugad Bial |
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Writing in LaTeX becomes much easier when you know where to find the right tools. This chapter introduces prac-
tical and reliable online resources that students, researchers, and teachers can use to write, edit, manage references,
create tables, and design equations efficiently. Instead of just listing websites, this section explains how you can
actually use them in your daily academic work.

LaTeX B ORGT =1 A9 ol AT ST G STl § o1 3MTUD! Ta! SUDBRYI gl (B, T8 Ul 81| Tg ST
31 TARTRG SHR e Sifrerrs Jne o1 uRe a1 § et ST o, e 3R e o,
ureH, Ye veed, dIfidTd M SR THIGHRON B THTA &1 J TR & o [l IR 9hd ¢ |

Fad deTZe! B Gl S F TOIY, Tg SIHFT I8 Hf TrEdr 8 b 3ma 37 JureHl &1 ST ou e
Q&% ST H aRad § 5l IR Ghd g |

10.1 Online LaTeX Editors / GﬁJ:IFﬂ%:[ LaTeX IUIGH
10.1.1 Overleaf

Overleaf is one of the most popular online LaTeX editors. It runs directly in your web browser, so you do not need
to install anything on your computer.

Overleaf G AT TS LaTeX HUTGHh! H T T & | I8 WY 3T 3¢ FIS9R H Iaidl 8, STRTT TP
3T SR R Py AIGFCAR SN B DI HTIRIDHT T8l BTl

How to Use It in Practice: / gdgR " DT ITANT Y B

First, create a free account. After logging in, click on “New Project.” You can either start with a blank project or
choose from a wide range of templates such as journal articles, conference papers, theses, resumes, and reports.
The screen is divided into two parts: On the left, you write your LaTeX code. On the right, you see the compiled
PDF output.

As you type, Overleaf automatically compiles your document and shows you the updated PDF. If there is an error,
it highlights the issue and helps you locate the problem.

You can upload images, bibliography files (.bib), or additional chapter files. For collaborative research, you can
share your project with co-authors, and everyone can edit the document in real time.

T U, T :X[eh WTdT §14 | AIT-39 PR & 1€ “New Project” W faads H¥| 311 7 < U @it
Toiae T YITT HR Tohd & a1 e ey § T IH Iohd &, S o d o, BIh IR, R, [ iR

e anfel

Wﬂ:ﬁﬁﬂ-ﬂ"'ﬁﬁﬁlﬁﬁlﬁﬁ% EITﬁ'*—I'I"Tﬁ&TCIG{EHT LaTeXﬁgmﬁ%I aﬁlﬂ‘TﬁW(compiled)
PDF 3fT3eYe fewrs qar gl

Y-Sy 31T TT8Y Hd 8, Overleaf Td: B 3T XTI oI Hebferd Bl g MR 3/&a PDF femmar g1 afe
13 Jfe Bt B, 41 98 I TIEENSE BT § AR JHA BT VUM Wiol H 30! Ferdl Bl ¢ |

31T AT (images), Teaf Gt @ WISd (bib), TT ifafad S1m BIEd 3Uds R Thd & | TgaNTEd MY
F foIT 3T 30 Uioide &Y Tg-A@dh! & I1Y 1S B Johd &, 3R It 7 IRafdd T (real time) H
XTIV P! Furfed &R Tobd Bl

When Should You Use Overleaf? / Overleaf T SUTUNT &d BT ANGU?

Overleaf is especially useful for:
» Writing research papers
* Preparing a Ph.D. thesis using university templates
» Working collaboratively with supervisors or co-authors

* Teaching students who are new to LaTeX
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Overleaf faRIy &0 & Fafafaa rif & fore Iwart &
- RNY-T foreH & fore
- fayfaeTeg & erde o1 I o gU Hhua St i SuR oA & fa
- ANTERI® AT TE-AWH| & AU gD U I BT A & fod
. 3 fenfal & ugH & U St LaTex U @

10.1.2 CoCalc

CoCalc is another online platform that supports LaTeX, along with mathematical computation tools such as Jupyter
Notebook and SageMath.

CoCalc U 37 HTTATS WCWIH g SNl LaTeX BT THYT T 8, T B Jupyter Notebook 3R SageMath
SR TUHTE TIOTT ITaR0T Ht UaH aRdl g

How to Use It: /Eﬁﬁwaﬁ

After creating an account, start a new project and create a LaTeX file inside it. You can edit and compile the
document within the platform. CoCalc is particularly helpful when your document includes heavy mathematical
computation or when you want to combine coding and documentation in one place.

It is commonly used in mathematics, engineering, and scientific research environments.

Q[T &7 & §1a T 71 Uiolde URY B 3R Idb HIcR T LaTeX BIsdl SIE | 31T I WeHIH & 3fax
XTI P AT TUT HepTerd B Hebd & | CoCalc [IRIY U J T ST el 8 SIa 31U Gxaraw H Sifeet
TUFTHS P AT BT AT 5 3T HIST SR SXAANBRU BT Teb 51 RIH TR HANTd A1 918 81 |

Tg IHTG: 0T, Sftrifet quT A iU & ardaRur o IugT faar ST g |

10.2 Official Documentation and Learning Resources / MABTRG Tera-
Ud HHYT JdTU4
10.2.1 CTAN (Comprehensive TeX Archive Network) / dreq SEP T HfTrE ﬁ?ﬂiﬁ)

CTAN is the official repository of LaTeX packages. Whenever you need a new package—for example, for drawing
diagrams, formatting tables, or creating advanced mathematical symbols—you can search for it on CTAN.

CTAN, LaTeX Yol &1 SIHRG UER (repository) 81 5 Ht STTeH! {5t 7T Ybsl &1 Sa=gardl gl—ordt
3R (diagrams) T, ATTHTSH P TR HRA, AT I TORNG elieh! Bl TR HA & ferg—anm 39
CTAN TR TS I d g |

How to Use It: /@ﬁWﬁ

Search for the package name. Each package page provides:
* A description of what it does
* Installation instructions
* Documentation in PDF format
+ Example usage

If you are using an offline LaTeX distribution (such as TeX Live or MiKTeX), CTAN helps you understand what
packages are available and how they work.

el & AT I TSl B | TS bl & J§ R FHAfied STHaRI Suas gidl 6

. 39F B o1 faavu
. W(Installation)%ﬁ%ﬂ
« PDF UReT H Yok (Documentation)
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. 38 gfed U fafdy

i 3T TS LaTeX fIaRUT (G- TeX Live AT MiKTeX) BT IUTNT HR I &, dl CTAN 3T IUTH Tdboll
TUT 7P BT B P dR1P ! gAY & JrIdT ST 2|

10.3 Online Table Generators / (TS AT T

10.3.1 www.tablesgenerator.com

Creating complex tables manually in LaTeX can be challenging. Online table generators simplify this process.

LaTeX H Sifed dTfeTapTd (tables) @1 H-3Telt R BT GG 81 Tobdl & | SHTem ad sFveR 39 ufshar
HI WA T A B |

How to Use It: S'v‘?f Y I B

You visually design your table by selecting rows, columns, borders, alignment, and merged cells. Once the design
is complete, the tool automatically generates the corresponding LaTeX code. You can then copy and paste this code
into your document.

3MY Ufgaar (rows), Y (columns), e (borders), TG (alignment) TuT FAIfoTa Fedf (merged cells)
BT T IRP UAT AT Bl € U H dIR HRd & | o1 fSoiz guf g1 ot §, 4 I8 SUHR0T Waferd
EU Y IYP IEY LaTeX HIS I R &l ¢ | TP d1G MU IY HIS B! BTt HRdh 30 XA H I
CRESEE

This is extremely useful for:

* Research data tables
+ Comparison tables

* Multi-row or multi-column formatted tables
Te fafiad ol & fer srdid Iua &:

- Tty Faeft Ser arfereTy

- Sg-Ufe I1 9g-TY WU dTfer1g

10.4 Graphics and Diagram Tools / e Td 3R IUBRUI
10.4.1 Inkscape

Inkscape is a vector graphics editor useful for creating high-quality diagrams. You can export diagrams as PDF
files and include them in your LaTeX document using the graphicx package.

Inkscape U daeR UTtha] YUTEH ¢ Sl Sod-TUaTT dTdl 3R (diagrams) T4 & o Iunf g1 3y 3o
3R BT PDF WIZd & =4 H Fafd (export) HR Thd § 3R I graphicx Yool BT JUANT R 3T
LaTeX G¥dTawl & QfRIfId R Ihd § |

104.2 TikZ

TikZ is a powerful LaTeX package for drawing diagrams directly within your document. It is especially useful for:
* Flowcharts
* Block diagrams
+ Circuit diagrams

« Mathematical illustrations
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Although it has a learning curve, it produces highly professional and scalable graphics.

Tikz T MG LaTeX Yabol §, forIah! TeadT ¥ ST S+ gxdras & Uik 1Y iR (diagrams) &1
Tohd | e faviv = § Fufafad & e Suanh 3

. TR

. P ARG
- R9Y 3RT
. Torg femon

T 38 TR T & 0T T &, b 4t 78 orcid URIaR 3R AR a1 (scalable) TMha UM &R & |

10.5 Writing Journal and Conference Papers in LaTeX / LaTeX ERCETY
Td BI4hY TMY-UF o

One of the most important uses of LaTeX in academic life is writing journal articles and conference papers. Most

reputed journals and conferences provide official LaTeX templates that ensure your manuscript follows their for-

matting guidelines exactly. Using the correct template saves time and reduces the chances of rejection due to
formatting issues.

QeI g T LaTeX &1 T 3d HEaYUl SUANT SHd aRdl ddT Hihg MY-UA & e § g §1
3ifepier Ufaf¥d S 3R BT SRR LaTeX A YaH FA &, S 98 IR € b e
13I'i§1%'ﬂﬁ(manuscript) Wﬁﬁhﬁwﬁmﬁﬁm@h T Y|

B! AT HT SUANT B3 § I B F9d gielt & 9dT W Taieht Ffea & HRor SRl (rejection) F
GHTGAT HH g It B |

10.5.1 Selecting the Target Journal or Conference / férd S a1 d)T';b{-l dI g

Before you begin writing, decide where you plan to submit your paper. Different publishers and conferences
have different formatting requirements. Always download and use the official template provided on the journal or
conference website. .

TG URY F=A § Ugd T8 FuiRd & o 30 30T JNY-UF H51 URgd B DI Aol o1 38 5| fafdm
UPTRID] 3R BIFHE! b WUl Haieht - S1eT-3fe 8id 3 |
Bﬂwﬁ%ﬁﬁaﬁammﬁ&m JeuTSC ¥ U SMABING THTIC SIS B 3R I B
I HR

10.5.2 Downloading the Official LaTeX Template / 3YBIRD LaTeX cHC SI3dAIS
DA

Below are some commonly used publishers and how to obtain their templates:

I $& IHId: IUAT fHT ST aTd UHTRIS a7 SHd AT T $RA &t fafd € 178 8

* IEEE (Institute of Electrical and Electronics Engineers)
For engineering, electronics, computer science, and related fields, IEEE templates are widely used.
You can download official templates from:
https://template-selector.ieee.org/secure/templateSelector/publication Type

These include:

— Journal templates
— Conference paper templates

— Two-column formatting styles

IEEE templates are also directly available on Overleaf by searching for “IEEE Conference Template” or
“IEEE Journal Template”.
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« |EEE (Institute of Electrical and Electronics Engineers)

SHFIADY, FAdIR, HCR A aUT Haiferd &3 T IEEE & cTUeic AUs U ¥ IUdN fbu Sird
gl
3T SRBIRS e 7 il ¥ ST3de I 9ahd g

https://template-selector.ieee.org/secure/templateSelector/publicationType
T wHIa: 9 TR i g @
_ SHd e
— DY MY-TF ¢l
- G- (Two-column) TETUT Rielt
IEEE & ¢HAC Overleaf TR 4 ¢ Suasy %I Eﬂ% ﬁ’l’Q “IEEE Conference Template” I “IEEE Journal
Template” Grof|
» Springer
Springer journals and conferences provide official LaTeX templates.
You can download official templates from:
https://www.springernature.com/gp/authors/campaigns/latex-author-support
* Springer
Springer & S 3R HIWHY HMABTRE LaTeX ST U Hd & |
3T SRHTRS rdie 1 i ¥ ST3ds o Idhd o

https://www.springernature.com/gp/authors/campaigns/latex-author-support

* Elsevier
Elsevier provides official LaTeX templates.
You can download official templates from:
https://www.elsevier.com/authors/policies-and-guidelines/latex-instructions

You can download the package and use the elsarticle. cls file in your project.

* Elsevier

Elsevier 3BTRS LaTeX CHITIE UGH & g |
3 3NfRETRes Srde A fie I Se-es o 9o &
https://www.elsevier.com/authors/policies-and-guidelines/latex-instructions

3T Ybol SR3TAIS B U TN H elsarticle.cls BISd BT YN B Ibhd ¢l

+ ACM (Association for Computing Machinery)
For computer science conferences and journals, ACM provides the “acmart” template.
You can download official templates from:
https://www.acm.org/publications/authors/submissions

On Overleaf, search for “ACM Conference Template” or “acmart”.

« ACM (Association for Computing Machinery)

HCR faFH &t I8! 3R Sl & T ACM “acmart” T U ovdl |
319 3BTRS TrHde Y fid T Seds &R I&hd ©;

https://www.acm.org/publications/authors/submissions

Overleaf TR "ACM Conference Template” T “acmart” @ieiaR 4t 317 38 We IUTIT R Thd B
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10.5.3 How to Use the Template / AT BT ITINT HY B

After downloading the template:

1. Unzip the template folder.

2. Open the main . tex file.

3. Read the sample content carefully.
4. Replace:

* Title

* Author names and affiliations
* Abstract

* Keywords

* Sections (Introduction, Methodology, Results, Conclusion)
5. Add your bibliography file (.bib).
6. Compile and check formatting compliance.
CHRIC SISAIS PR o §IG HHICIRI =RUIT bl UTer he:
1. AT PITER Bl 3T B |

2. YA . tex WISA Wid |

. meﬁ (sample content) Cal WHWU%I
4. fAgfoiaa yrT &1 oo Il ¥ gfaitiud &3
. i (Title)
. UW®! P AH Td YaGdT (Affiliations)
« YRIY (Abstract)
+ BT Xeq (Keywords)
. ﬁmaﬁ—qﬁ_ﬂm(lntroduction),Wﬁf‘a(Methodology),tIﬁ'Uﬂ'q(ResuIts),ﬁWEf(Conclusion)
5. 3Ot T it BISd (bib) AS|
6. TG B YHITd B 3R WU Bt Yl D ol1d B |

If using Overleaf:

W

* Click “New Project”
+ Select “Upload Project”
+ Upload the zipped template folder

+ Start editing online

I 3T Overleaf HT ITANT FR 3T &
« “New Project” TR fad® 3|
» “Upload Project” &1 ag9 X |
- o 1 715 CHRiE BT TS B
« 3TdTS YUTed URH B3|
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10.5.4 Basic Structure of a Journal or Conference Paper / S A a1 HI-Y [NY-TF B Hd

NEEEI

Most technical papers follow this general structure:

Title

Authors and Affiliations

Abstract

Keywords

Introduction

Literature Review (optional in short conference papers)
Methodology / Proposed Work

Results and Discussion

Conclusion and Future Work

Acknowledgment (if applicable)

References

HfIBTY db-1op! TNY-UF I FRYfIRId T T UTa hd &

e (Title)

qGD Td W@Tﬂﬁ (Authors and Affiliations)

IRIT (Abstract)

B Rsq (Keywords)

=g (Introduction)

Trfed It (Literature Review) — &g BT MWY-UA A CEARCED
HAfAfY / vRarfad 1 (Methodology / Proposed Work)
URUMH Td I= (Results and Discussion)

fspy g Hfa®T &1 BRE (Conclusion and Future Work)
STHR (Acknowledgment) — afg ?ﬂ"lf?f

Wﬂ-f (References)

10.5.5 Important Practical Advice / J-IS(OILLLUIC OLJIdE;IROP SEUE)

Always read the “Author Guidelines” of the target journal.

Do not modify margins, font size, or spacing unless permitted.
Use BibTeX for citation management.

Check plagiarism before submission.

Validate figures for resolution (usually 300 dpi or higher).

Using official templates not only ensures professional formatting but also reflects academic discipline and attention
to detail. For researchers and faculty members, mastering journal and conference templates in LaTeX is an essential
academic skill.
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The book ACADEMIC WRITING WITH LaTeX will
help researchers, mathematicians, students—
especially those from a technical background—and
academicians present their technical ideas in a clear
and professional format. LaTeX is an open-source

software tool that is widely used for writing journals,
theses, books, reports, and articles. It is free to use

and supported by a large community, which makes
it highly reliable and powerful.

This book teaches you how to prepare academic
documents using practical examples of code,

images, and tables. It follows a hands-on approach
so that readers can learn by doing rather than just

reading theory. The primary language of the book is
English, but Hindi support is also provided so that

Indian students whose mother tongue is Hindi can
understand the concepts more easily. For a better
understanding of the concepts, tutorial videos are

also available at www.lecturestand.com

Dr. Kunwer Mrityunjay Singh is an
academician and researcher with a Ph.D.
and M.Tech in Computer Science and
Engineering from IIT Guwahati, and a
B.Tech in Electronics and Communication
Engineering from the University of
Allahabad. With over eight years of
teaching experience in the Department of
Technical Education, Government of Uttar
Pradesh, he currently serves as a Lecturer
in Electronics Engineering (Gazetted). He
has led the development of curricula
aligned with AICTE guidelines and NEP
2020, now implemented across the
diploma sector in Uttar Pradesh. He
secured second rank state-wide in the
Uttar Pradesh Public Service Commission
(UPPSC) Lecturer examination and
qualified GATE for three consecutive
years (2011-2013).
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