UNIVERSITI PUTRA MALAYSIA

R
/ UPPM

TITLE OF THE RESEARCH

By

STUDENT NAME HERE

Thesis Submitted to the School of Graduate Studies, Universiti Putra
Malaysia, in Fulfillment of the Requirements for the Doctor of Philosophy

January 2018






COPYRIGHT

All material contained within the thesis, including without limitation text, logos,
icons, photographs and all other artwork, is copyright material of Universiti Pu-
tra Malaysia unless otherwise stated. Use may be made of any material contained
within the thesis for non-commercial purposes from the copyright holder. Commer-
cial use of material may only be made with the express, prior, written permission of
Universiti Putra Malaysia.

Copyright © Universiti Putra Malaysia



DEDICATIONS

To all of my love



Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment
of the requirement for the degree of Doctor of Philosophy

TITLE OF THE RESEARCH

By

STUDENT NAME HERE

January 2018

Chairman: Professor Dr. A, PhD
Institute: Institute for Mathematical Research

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.



Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.

ii



Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai
memenuhi keperluan untuk ijazah Doktor Falsafah

TAJUK PENYELIDIKAN

Oleh

STUDENT NAME HERE

Januari 2018

Pengerusi: Professor Dr. A, PhD
Institut: Institut Penyelidikan Matematik

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.

ii



Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.

iv



ACKNOWLEDGEMENTS

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.
Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.



I certify that a Thesis Examination Committee has met on 17 January 2018 to con-
duct the final examination of Noor Izyan Binti Mohamad Adnan on her thesis en-
titled “Functional Extreme Data Analysis Methods And Its Application To Rainfall
Data” in accordance with the Universities and University Colleges Act 1971 and the
Constitution of the Universiti Putra Malaysia [P.U.(A) 106] 15 March 1998. The
Committee recommends that the student be awarded the Doctor of Philosophy.

Members of the Thesis Examination Committee were as follows:

Professor Dr. E, PhD
Associate Professor
Faculty of Science
Universiti Putra Malaysia
(Chairman)

Professor Dr. F, PhD
Associate Professor
Faculty of Science
Universiti Putra Malaysia
(Internal Examiner)

Professor Dr. G, PhD
Professor

Faculty of Environmental Study
Universiti Sains Malaysia
(Internal Examiner)

Dr. H, PhD
Professor

Ball State University
United States
(External Examiner)

vi

i

NOR AINI AB. SHUKOR, PhD
Professor and Deputy Dean
School of Graduate Studies
Universiti Putra Malaysia

Date: 28 June 2018



This thesis was submitted to the Senate of Universiti Putra Malaysia and has been
accepted as fulfilment of the requirement for the degree of Doctor of Philosophy.
The members of the Supervisory Committee were as follows:

Professor Dr. A, PhD

Assosiate Professor

Institute for Mathematical Research
Universiti Putra Malaysia
(Chairperson)

Professor Dr. B, PhD

Professor

Institute for Mathematical Research
Universiti Putra Malaysia
(Member)

Professor Dr. C, PhD

Senior Lecturer

Faculty of Environmental Studies
Universiti Putra Malaysia
(Member)

Associate Professsor Dr. D, PhD
Senior Lecturer

Faculty of Science

Universiti Putra Malaysia
(Member)

ROBIAH BINTI YUNUS, PhD
Professor and Dean

School of Graduate Studies
Universiti Putra Malaysia

Date:

vii



Declaration by graduate student

I hereby confirm that:

Signature: Date:

this thesis is my original work;

quotations, illustrations and citations have been duly referenced;

this thesis has not been submitted previously or concurrently for any other degree
at any other institutions;

intellectual property from the thesis and copyright of thesis are fully-owned by
Universiti Putra Malaysia, as according to the Universiti Putra Malaysia (Re-
search) Rules 2012;

written permission must be obtained from supervisor and the office of Deputy
Vice-Chancellor (Research and Innovation) before thesis is published (in the form
of written, printed or in electronic form) including books, journals, modules, pro-
ceedings, popular writings, seminar papers, manuscripts, posters, reports, lecture
notes, learning modules or any other materials as stated in the Universiti Putra
Malaysia (Research) Rules 2012;

there is no plagiarism or data falsification/fabrication in the thesis, and schol-
arly integrity is upheld as according to the Universiti Putra Malaysia (Graduate
Studies) Rules 2003 (Revision 2012-2013) and the Universiti Putra Malaysia (Re-
search) Rules 2012. The thesis has undergone plagiarism detection software.

Name and Matric No: Student Name, matric no

viii



Declaration by Members of Supervisory Committee

This is to confirm that:

o the research conducted and the writing of this thesis was under our supervision;

e supervision responsibilities as stated in the Universiti Putra Malaysia (Graduate
Studies) Rules 2003 (Revision 2012-2013) are adhered to.

Signature:
Name of
Chairman of

Supervisory

Committee: Professor Dr. A, PhD

Signature:
Name of
Member of

Supervisory

Committee: Professor Dr. B, PhD

Signature:
Name of
Member of

Supervisory

Committee: Professor Dr. C, PhD

Signature:
Name of
Member of

Supervisory

Committee: Associate Professsor Dr. D, PhD

iX



TABLE OF CONTENTS

ABSTRACT

ABSTRAK
ACKNOWLEDGEMENTS
APPROVAL

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER

1 INTRODUCTION
1.1  Section
1.1.1 Subsection

2 LITERATURE REVIEW
2.1  Section

3 SPECIAL TOPIC ONE
3.1 Introduction
3.1.1  Referencing in LaTeX

3.2  This section we will learn how to creat best table in LaTeX

4 TOPIC RESEARCH TWO
4.1 Introduction

411 Subsection Here to introduce you how to include figure(s)

in LaTeX file
4.2 New Section
42.1 Another Subsection Here
4.3  New Section

5 CONCLUSION
5.1  Work Done

REFERENCES
APPENDICES

BIODATA OF STUDENT
LIST OF PUBLICATIONS

Page

il

vi
X1
Xii

Xii

Nl N

15

16
19
21
24

27
27

29
29
31
32



LIST OF TABLES

Table Page

1.1 Example of the analysis of deviance for respective value of K. 3

2.1 The summary table comparing previous studies in FDA application

on environmental data. 6
3.1 Caption 13
A.1 Length* of fiber in coir sheets. 30

X1



LIST OF FIGURES

Figure Page

1.1

4.1

4.2

4.3

4.4

Example of plotting the 36 raw continuous data over time. Each
point treated as a single observation. 2

A picture of theUPM logo using jpeg type of file looking the other
way! 16

A picture of theUPM logo using pdf type of file looking the other way! 17
Caption 18

Logo 19

Xii



AIC
AlCc
B

CV
EB
EVT
FANOVA
FDA
FEDA
FPC
GCV
GEV
GPD
IDW
K

LP

m
MRL
n

N

NR
NRIDW
PENSSE
POT
pdf

’

SI
SIR
SSE

t

T

UP

LIST OF ABBREVIATIONS

Akaike Information Criteria
Corrected Akaike Information Criteria
Number of re-samples

Coefficient of Variation

Extra Balance

Extreme Value Theory

Functional Analysis of Variance
Functional Data Analysis
Functional Extreme Data Analysis
Functional Principal Component
Generalized Cross-Validation
Generalised Extreme Value
Generalised Pareto Distribution
Inverse Distance Weight

Number of Basis Function

Lower Point

Number of block

Mean Residual Life

Number of observations

Number of Functional Data
Normal Ratio

Normal Ratio with Inverse Distance Weight
Penalized Sum Square Error
Peak Over Threshold

Probability Density Function
Most highest values in each block
Smoothing Index

Smoothing Index Rank

Sum Square Error

Time

Number of time

Upper Point

Xiii






CHAPTER 1

INTRODUCTION

1.1 Section

“Functional Data Analysis” is known as FDA and an extreme data are two impor-
tant things to be comprehended in this study. Method of functional data analysis
will be used as a main technique to the extreme environmental data. New approach
of functional data analysis might give a different point of view to the data with a
functional observations as a replacement of discrete observations. At the same time,
the extreme value data will possibly be implemented by considering only the highest
values present in the data. The development of FDA methods can be seen through
various problems occurred in many fields of study, Ramsay and Silverman (2002).
Hence, this study proposes a method development of functional data analysis for
extreme data and the application of FDA on the extreme environmental data. The
entire all three extreme value data approaches are tested to FDA which can be listed
as Block Maxima, r-Largest Order Statistics, and Peak Over Threshold (POT). The
extreme data used for this study will be transformed into functional form. The idea
of how FDA and extreme data work are explained in the next subsection.

1.1.1 Subsection

Subsubsection

Either raw discrete or continuous data which is widely used as a current conventional
approach in various research areas are easy to be implemented and dealt with as
numerous data are collected and presented in this form. A discrete or continuous
observations of one data set values always be represented as {xj,x,X3,...,X7}
or simply written as x; for data which are recorded in time, ¢ for t = 1,...,T
where T is the finite value of . This conventional method gives less information
especially for an illustration of the pattern to shows the behavior of the collected data.

As can be seen in Figure 1.1, an example of plotting a raw continuous data as a
single observation over the time for# = 1,...,36. The plot shows that it is not enough
evidence to obtain towards the behavior of the data. Nothing much can be achieved
rather than a summary value of the data like a minimum, maximum, range, mean and
median value. The most general behavior that can be seen here there is an increasing
pattern along the time.

One can easily use time series analysis in obtaining the pattern of the data which
also provide forecast for the future pattern. Unfortunately, time series analysis
only work for equally time space and required for stationary assumption. However,
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Figure 1.1: Example of plotting the 36 raw continuous data over time. Each
point treated as a single observation.

compared to the functional data analysis, FDA provides additional and extensive
evidence to the research that aid further analysis without any restriction where the
data can be arranged in unequal time space and no assumptions need to be followed.

Influenced by the features of FDA, the data used in this study is in functional form.
FDA basically represents the observations x; from the raw data into a functional form
or functional observation. The number of x; which is represent for the observations
of raw data is denoted as n. FDA will represents the entire x; as one function denoted
as f(t). This functional form of function f(¢) contains the fitted values of f; that
are also recorded in time ¢, which can be written as f(¢) = {f1, f2,f3,...,fr}. The
process of how to transform the raw of discrete or continuous data into functional
form will be discussed in Chapter ??.

This study considers a smoothing method in a way to represent a non-parametric
continuous-time functions by basis expansion methods, where the function f(¢) can
be examined by

K
F@©)="Y Box (1.1.1)
k=1

Table 1.1 shows an example of deviance analysis with several values of p-value of
reduction in deviance for K = 113,...,129. The analysis supposedly represents the
p-value from K = 1,...,720. The significant value is K = 121 as p-value is less
than 0.05. This K which also has a largest reduction in deviance of 20.4477 and
show that s2 is fails to decline for the next value of K. Through these plotting and



analysis of deviance approaches, an appropriate value of K can be obtained. It is
important to select a suitable K in order to obtain a smooth function, since a very
small value of K lead to over smooth the curve while a very large value of K gives
an under smooth curve.

Table 1.1: Example of the analysis of deviance for respective value of K.

2

Basis,K  Estimated Variance,s Reduction in Deviance p-value
113 492.5549 0.3064 0.8579
115 491.3333 1.2216 0.5429
117 491.2973 0.0359 0.9821
119 492.6675 -1.3702 1.0000
121 472.2198 20.4477 < 0.0001
123 473.7527 -1.5329 1.0000
125 474.1958 -0.4430 1.0000
127 475.7003 -1.5046 1.0000
129 476.5167 -0.8164 1.0000







CHAPTER 2

LITERATURE REVIEW

2.1 Section

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.
Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.
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CHAPTER 3

SPECIAL TOPIC ONE

3.1 Introduction

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

3.1.1 Referencing in LaTeX

We give to citing using some commands with will give automatic referencing. Try
to avoid referencing to website, report or proceeding (some) which is not have any
peer review.

Refer to ? or ? or ? or ?. What you need to do is to make sure that you have all the
refs in .bib files as below

@Book{Hoffstein2008a,

Title={{An Introduction to Mathematical Cryptography One}},
Author={Hoffstein, Jeffrey And Pipher, Jill And Silverman, Joseph H}
Year={2008},

Publisher={Springer}

}

@Book {Hoffstein2008b,
Title={{An Introduction to Mathematical Cryptography Two}},



Author={Hoffstein, Jeffrey And Pipher, Jill And Silverman, Joseph H},
Year={2008},

Publisher={Springer}

}

@Article{Goldwasser1988,

Title={{A Digital .... Attacks}},

Author={Goldwasser, Shafi And Micali, Silvio And Rivest, Ronald L},
Journal={SIAM Journal On Computing},

Volume={17},

Number={2},

Pages={281--308},

Year={1988},

Publisher={SIAM}

}

@Phdthesis{May2003,

Title={{New {RSA} Vulnerabilities Using Lattice Reduction Methods}},
Author={May, Alexander},

Year={2003},

School={University of Paderborn}

}

% Try to avoid website refs, proceedings and

% technical reports if necessary
@Inproceedings{Dolev1998,

Title={{Non-Malleable Cryptography}},

Author={Dolev, Danny And Dwork, Cynthia And Naor, Moni},
Booktitle={SIAM Journal On Computing},

Year={1998},

Organization={}

}

@Incollection{Watanabe2002,

Title={{Equivalence ... Attacks}},

Author={Watanabe, Yodai And Shikata, Junji And Imai, Hideki},
Booktitle={Public Key Cryptography - PKC 2003},
Pages={71--84},

Year={2002},

Publisher={Springer}

}

@Techreport{Kaliskil998,

Title={{PKCs} \# 1: {RSA} Cryptography Specifications Version 2.0},
Author={Kaliski, Burt And Staddon, Jessica}l,

Year={1998},



Institution={Rfc 2437, October}
}

The best way to do the key label the ref is authorname + year of publication. As
above we will use Hoffstein2008. If there are more authors you need to separate by
the word AND. If similar year. Only label change.

3.2 This section we will learn how to creat best table in LaTeX

Most important guidelines for making tables are

1. Avoid vertical lines

2. Avoid “’boxing up” cells, usually 3 horizontal lines are enough: above below,
and after heading

3. Avoid double horizontal lines

4. Enough space between rows

5. If in doubt, align left

6. Style: \usepackage {booktabs}

7. Horizontal lines: read documentation of booktabs
http://texcatalogue.sarovar.org/entries/booktabs.html

8. More space between rows: \renewcommand{\arraystretch}{1.2} (or 1.3)

9. Remove space to the vertical edges: \begin{tabular}{@{}111@{}}

First name Last Name Grade

John Doe 7.5
Richard Miles 2

\begin{table}

\centering

\begin{tabular}{llr}

\toprule First name & Last Name & Grade \\

\midrule John & Doe & $7.5$%$ \\ Richard & Miles & $2$ \\
\bottomrule

\end{tabular}

\end{table}



Name

First name Last Name Grade

John Doe 7.5
Richard Miles 2

\begin{tabular}{llr}

\toprule \multicolumn{2}{c}{Name} \\

\cmidrule(r) {1-2} First name & Last Name & Grade \\
\midrule John & Doe & $7.5$ \\ Richard & Miles & $2$ \\
\bottomrule

\end{tabular}

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.
Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.

10



{xoTgea3sAemspIs}pus\

{uotadep}luotideo\

{zeTngel}pus\

STNIWO330q\

\\OETZ 0FT- 3860T 0T ®GVLG ZG BB9CTEL 6GZ— BGLLC TVT 3L6%C 00T 33TGEL ¥6— B09TT CEC B8TGS°G0T 3 $°S
\\8ZL9"GT- 380TL G- BTEOT "TT- 3%0000°€- 3ZG6G°6— BT8EL 0E€- 3%T6G8°8 BTTITT LE- 38%06° LI- 3 $O%
\\P8LZ T- ®20Z8°€— B866C° T— B3%%79LT°C B8GGLZ 00— BE6GE"0 336TTC°0 ®ELVZ T BLSE0 0 3 $°S
\\$0=ITP$

\\00GZ 0ZZ-30TCT LET-38TG0"TZT 3%0¢60° T8E-3GSVSG 0£9-3G9CC " 8CT®BTICLZ 71— BCT196 0G-39GLZ ¥ZI® $°3
\\LO9T6 9L 3608G°%E B06GE°F ®BCHTIC "9V 3€Z60°L6C BFVTLO 6— B3%8€6°G 39LF0°0G 3TG98°0- ® $O¢
\\696L°TC— 3 %OTL T- ® ZEO00"T—- 3% GI8T "€ ® LB8TL 0 3 0L9E€E"0 3% G¥6C°0 ® Z69T 0 % 06L0°0 3 $°s
\\$T=ITPS

STnIpTW\

\\$Z=3$ B $T=3$ % $0=3$ 3% $C=3$ % $T=3$ % $0=3S 3% $Z=3$ % $T=3$ % $0=3s »

{ZT-0T}oTnapTwo\ {g-9}aTnapTud\ {y-z}aTnIpTwo\ \\{$z¢ = m$}{o}{cluunooTiTnu\ 3 {oqge}wojueyd\
2 {$91T = mg}{o}{gluuntootraitnu\ »{oqejwojueyd\ 3 {$g8 = M$}{DO}{gluwntooTiTnwy »
srnadol\{{}pxxaoxxadoxxxa{}p}{aerngeaturbsq\

{e - Tiex\

butasijuso)\ {roTqelsAemspTIs}utbaq\

{{T#}{yoa3sa3sheaae\ }puewwioomauaI\ } [T] {€I\ } pUPWWOOMOU\
{sqe3yooq}asbeyoedasn\y

1ed wneqaaa s1y) 10j odeospue 3ursn a1e am 193U0[ a1k J[dwexa Y} Sy

11



Some more stuff about eigenvectors and eigenvalues. Something about eigen-
decomposition.
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CHAPTER 4

TOPIC RESEARCH TWO

4.1 Introduction

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.
Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.

Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel justo vitae lacus tincidunt
ultrices. Lorem ipsum dolor sit amet, consectetuer adipiscing elit. In hac habitasse
platea dictumst. Integer tempus convallis augue. Etiam facilisis. Nunc elementum
fermentum wisi. Aenean placerat. Ut imperdiet, enim sed gravida sollicitudin, felis
odio placerat quam, ac pulvinar elit purus eget enim. Nunc vitae tortor. Proin tempus
nibh sit amet nisl. Vivamus quis tortor vitae risus porta vehicula.

Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus
semper, leo velit ultricies tellus, ac venenatis arcu wisi vel nisl. Vestibulum diam.
Aliquam pellentesque, augue quis sagittis posuere, turpis lacus congue quam, in hen-
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drerit risus eros eget felis. Maecenas eget erat in sapien mattis porttitor. Vestibulum
porttitor. Nulla facilisi. Sed a turpis eu lacus commodo facilisis. Morbi fringilla,
wisi in dignissim interdum, justo lectus sagittis dui, et vehicula libero dui cursus dui.
Mauris tempor ligula sed lacus. Duis cursus enim ut augue. Cras ac magna. Cras
nulla. Nulla egestas. Curabitur a leo. Quisque egestas wisi eget nunc. Nam feugiat
lacus vel est. Curabitur consectetuer.

Suspendisse vel felis. Ut lorem lorem, interdum eu, tincidunt sit amet, laoreet vi-
tae, arcu. Aenean faucibus pede eu ante. Praesent enim elit, rutrum at, molestie
non, nonummy vel, nisl. Ut lectus eros, malesuada sit amet, fermentum eu, sodales
cursus, magna. Donec eu purus. Quisque vehicula, urna sed ultricies auctor, pede
lorem egestas dui, et convallis elit erat sed nulla. Donec luctus. Curabitur et nunc.
Aliquam dolor odio, commodo pretium, ultricies non, pharetra in, velit. Integer arcu
est, nonummy in, fermentum faucibus, egestas vel, odio.

Sed commodo posuere pede. Mauris ut est. Ut quis purus. Sed ac odio. Sed ve-
hicula hendrerit sem. Duis non odio. Morbi ut dui. Sed accumsan risus eget odio.
In hac habitasse platea dictumst. Pellentesque non elit. Fusce sed justo eu urna
porta tincidunt. Mauris felis odio, sollicitudin sed, volutpat a, ornare ac, erat. Morbi
quis dolor. Donec pellentesque, erat ac sagittis semper, nunc dui lobortis purus, quis
congue purus metus ultricies tellus. Proin et quam. Class aptent taciti sociosqu ad
litora torquent per conubia nostra, per inceptos hymenaeos. Praesent sapien turpis,
fermentum vel, eleifend faucibus, vehicula eu, lacus.Some more stuff about eigen-
vectors and eigenvalues. Something about eigen-decomposition.

4.1.1 Subsection Here to introduce you how to include figure(s) in LaTeX file

Please make sure you save and download you figure(s) in the same directory with
your .tex file. The best type of figure is .pdf but you also can use .eps or .jpeg or .jpg.
See the examples. Ilustrate in this section.

U|PIM

UNIVERSITI PUTRA MALAYSIA
[BERILMU BERBAKTI]

Figure 4.1: A picture of theUPM logo using jpeg type of file looking the other
way!

\begin{figure} [h!]

\centering

\includegraphics [width=0.5\textwidth] {upm. jpeg}
\caption{A picture of theUPM logo using jpeg type of file
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looking the other way!}
\end{figure}

UNIVERSITI PUTRA MALAYSIA

[BERILMU BERBAKTI|

[0
Z U|PIM

L

Figure 4.2: A picture of theUPM logo using pdf type of file looking the other
way!

\begin{figure} [h!]
\centering
\includegraphics [width=0.5\textwidth] {uni.pdf}
\caption{A picture of theUPM logo using pdf type of file
looking the other way!}
\end{figure}

We also can rotating the figures by using sidewaysfigure command.

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

\begin{figure} [h]
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UNIVERSITI PUTRA MALAYSIA

HHH

V7

Figure 4.3: Logo

\begin{sideways}
\includegraphics[scale=0.2] {uni.pdf}
\end{sideways}
\centering
\caption[Caption] {Logo}
\label{pic:picture}
\end{figure}
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\begin{figure} [htb]
\centering
\begin{turn}{-90}
\begin{minipage} {3in}
\centering

\includegraphics[scale=0.2] {uni.pdf}
\caption{Logo}
\label{fig:logo2}
\end{minipage}
\end{turn}
\end{figure}

There are many ways how to manipulat and rotating the figures.

4.2 New Section

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
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nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.
Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.

Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel justo vitae lacus tincidunt
ultrices. Lorem ipsum dolor sit amet, consectetuer adipiscing elit. In hac habitasse
platea dictumst. Integer tempus convallis augue. Etiam facilisis. Nunc elementum
fermentum wisi. Aenean placerat. Ut imperdiet, enim sed gravida sollicitudin, felis
odio placerat quam, ac pulvinar elit purus eget enim. Nunc vitae tortor. Proin tempus
nibh sit amet nisl. Vivamus quis tortor vitae risus porta vehicula.

Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus
semper, leo velit ultricies tellus, ac venenatis arcu wisi vel nisl. Vestibulum diam.
Aliquam pellentesque, augue quis sagittis posuere, turpis lacus congue quam, in hen-
drerit risus eros eget felis. Maecenas eget erat in sapien mattis porttitor. Vestibulum
porttitor. Nulla facilisi. Sed a turpis eu lacus commodo facilisis. Morbi fringilla,
wisi in dignissim interdum, justo lectus sagittis dui, et vehicula libero dui cursus dui.
Mauris tempor ligula sed lacus. Duis cursus enim ut augue. Cras ac magna. Cras
nulla. Nulla egestas. Curabitur a leo. Quisque egestas wisi eget nunc. Nam feugiat
lacus vel est. Curabitur consectetuer.

Suspendisse vel felis. Ut lorem lorem, interdum eu, tincidunt sit amet, laoreet vi-
tae, arcu. Aenean faucibus pede eu ante. Praesent enim elit, rutrum at, molestie
non, nonummy vel, nisl. Ut lectus eros, malesuada sit amet, fermentum eu, sodales
cursus, magna. Donec eu purus. Quisque vehicula, urna sed ultricies auctor, pede
lorem egestas dui, et convallis elit erat sed nulla. Donec luctus. Curabitur et nunc.
Aliquam dolor odio, commodo pretium, ultricies non, pharetra in, velit. Integer arcu
est, nonummy in, fermentum faucibus, egestas vel, odio.

Sed commodo posuere pede. Mauris ut est. Ut quis purus. Sed ac odio. Sed vehicula
hendrerit sem. Duis non odio. Morbi ut dui. Sed accumsan risus eget odio. In
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hac habitasse platea dictumst. Pellentesque non elit. Fusce sed justo eu urna porta
tincidunt. Mauris felis odio, sollicitudin sed, volutpat a, ornare ac, erat. Morbi quis
dolor. Donec pellentesque, erat ac sagittis semper, nunc dui lobortis purus, quis
congue purus metus ultricies tellus. Proin et quam. Class aptent taciti sociosqu ad
litora torquent per conubia nostra, per inceptos hymenaeos. Praesent sapien turpis,
fermentum vel, eleifend faucibus, vehicula eu, lacus.

4.2.1 Another Subsection Here

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.
Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.

Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel justo vitae lacus tincidunt
ultrices. Lorem ipsum dolor sit amet, consectetuer adipiscing elit. In hac habitasse
platea dictumst. Integer tempus convallis augue. Etiam facilisis. Nunc elementum
fermentum wisi. Aenean placerat. Ut imperdiet, enim sed gravida sollicitudin, felis
odio placerat quam, ac pulvinar elit purus eget enim. Nunc vitae tortor. Proin tempus
nibh sit amet nisl. Vivamus quis tortor vitae risus porta vehicula.
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Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus
semper, leo velit ultricies tellus, ac venenatis arcu wisi vel nisl. Vestibulum diam.
Aliquam pellentesque, augue quis sagittis posuere, turpis lacus congue quam, in hen-
drerit risus eros eget felis. Maecenas eget erat in sapien mattis porttitor. Vestibulum
porttitor. Nulla facilisi. Sed a turpis eu lacus commodo facilisis. Morbi fringilla,
wisi in dignissim interdum, justo lectus sagittis dui, et vehicula libero dui cursus dui.
Mauris tempor ligula sed lacus. Duis cursus enim ut augue. Cras ac magna. Cras
nulla. Nulla egestas. Curabitur a leo. Quisque egestas wisi eget nunc. Nam feugiat
lacus vel est. Curabitur consectetuer.

Suspendisse vel felis. Ut lorem lorem, interdum eu, tincidunt sit amet, laoreet vi-
tae, arcu. Aenean faucibus pede eu ante. Praesent enim elit, rutrum at, molestie
non, nonummy vel, nisl. Ut lectus eros, malesuada sit amet, fermentum eu, sodales
cursus, magna. Donec eu purus. Quisque vehicula, urna sed ultricies auctor, pede
lorem egestas dui, et convallis elit erat sed nulla. Donec luctus. Curabitur et nunc.
Aliquam dolor odio, commodo pretium, ultricies non, pharetra in, velit. Integer arcu
est, nonummy in, fermentum faucibus, egestas vel, odio.

Sed commodo posuere pede. Mauris ut est. Ut quis purus. Sed ac odio. Sed vehicula
hendrerit sem. Duis non odio. Morbi ut dui. Sed accumsan risus eget odio. In
hac habitasse platea dictumst. Pellentesque non elit. Fusce sed justo eu urna porta
tincidunt. Mauris felis odio, sollicitudin sed, volutpat a, ornare ac, erat. Morbi quis
dolor. Donec pellentesque, erat ac sagittis semper, nunc dui lobortis purus, quis
congue purus metus ultricies tellus. Proin et quam. Class aptent taciti sociosqu ad
litora torquent per conubia nostra, per inceptos hymenaeos. Praesent sapien turpis,
fermentum vel, eleifend faucibus, vehicula eu, lacus.

4.2.1.1 Another Sub Subsection Here

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
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turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.
Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.

Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel justo vitae lacus tincidunt
ultrices. Lorem ipsum dolor sit amet, consectetuer adipiscing elit. In hac habitasse
platea dictumst. Integer tempus convallis augue. Etiam facilisis. Nunc elementum
fermentum wisi. Aenean placerat. Ut imperdiet, enim sed gravida sollicitudin, felis
odio placerat quam, ac pulvinar elit purus eget enim. Nunc vitae tortor. Proin tempus
nibh sit amet nisl. Vivamus quis tortor vitae risus porta vehicula.

Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus
semper, leo velit ultricies tellus, ac venenatis arcu wisi vel nisl. Vestibulum diam.
Aliquam pellentesque, augue quis sagittis posuere, turpis lacus congue quam, in hen-
drerit risus eros eget felis. Maecenas eget erat in sapien mattis porttitor. Vestibulum
porttitor. Nulla facilisi. Sed a turpis eu lacus commodo facilisis. Morbi fringilla,
wisi in dignissim interdum, justo lectus sagittis dui, et vehicula libero dui cursus dui.
Mauris tempor ligula sed lacus. Duis cursus enim ut augue. Cras ac magna. Cras
nulla. Nulla egestas. Curabitur a leo. Quisque egestas wisi eget nunc. Nam feugiat
lacus vel est. Curabitur consectetuer.

Suspendisse vel felis. Ut lorem lorem, interdum eu, tincidunt sit amet, laoreet vi-
tae, arcu. Aenean faucibus pede eu ante. Praesent enim elit, rutrum at, molestie
non, nonummy vel, nisl. Ut lectus eros, malesuada sit amet, fermentum eu, sodales
cursus, magna. Donec eu purus. Quisque vehicula, urna sed ultricies auctor, pede
lorem egestas dui, et convallis elit erat sed nulla. Donec luctus. Curabitur et nunc.
Aliquam dolor odio, commodo pretium, ultricies non, pharetra in, velit. Integer arcu
est, nonummy in, fermentum faucibus, egestas vel, odio.

Sed commodo posuere pede. Mauris ut est. Ut quis purus. Sed ac odio. Sed vehicula
hendrerit sem. Duis non odio. Morbi ut dui. Sed accumsan risus eget odio. In
hac habitasse platea dictumst. Pellentesque non elit. Fusce sed justo eu urna porta
tincidunt. Mauris felis odio, sollicitudin sed, volutpat a, ornare ac, erat. Morbi quis
dolor. Donec pellentesque, erat ac sagittis semper, nunc dui lobortis purus, quis
congue purus metus ultricies tellus. Proin et quam. Class aptent taciti sociosqu ad
litora torquent per conubia nostra, per inceptos hymenaeos. Praesent sapien turpis,
fermentum vel, eleifend faucibus, vehicula eu, lacus.
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4.3 New Section

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque
ante. Phasellus adipiscing semper elit. Proin fermentum massa ac quam. Sed diam
turpis, molestie vitae, placerat a, molestie nec, leo. Maecenas lacinia. Nam ipsum
ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat
magna. Nunc eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque
tincidunt purus vel magna. Integer non enim. Praesent euismod nunc eu purus.
Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. Donec et mi. Nam
vulputate metus eu enim. Vestibulum pellentesque felis eu massa.

Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel justo vitae lacus tincidunt
ultrices. Lorem ipsum dolor sit amet, consectetuer adipiscing elit. In hac habitasse
platea dictumst. Integer tempus convallis augue. Etiam facilisis. Nunc elementum
fermentum wisi. Aenean placerat. Ut imperdiet, enim sed gravida sollicitudin, felis
odio placerat quam, ac pulvinar elit purus eget enim. Nunc vitae tortor. Proin tempus
nibh sit amet nisl. Vivamus quis tortor vitae risus porta vehicula.

Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus
semper, leo velit ultricies tellus, ac venenatis arcu wisi vel nisl. Vestibulum diam.
Aliquam pellentesque, augue quis sagittis posuere, turpis lacus congue quam, in hen-
drerit risus eros eget felis. Maecenas eget erat in sapien mattis porttitor. Vestibulum
porttitor. Nulla facilisi. Sed a turpis eu lacus commodo facilisis. Morbi fringilla,
wisi in dignissim interdum, justo lectus sagittis dui, et vehicula libero dui cursus dui.
Mauris tempor ligula sed lacus. Duis cursus enim ut augue. Cras ac magna. Cras
nulla. Nulla egestas. Curabitur a leo. Quisque egestas wisi eget nunc. Nam feugiat
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lacus vel est. Curabitur consectetuer.

Suspendisse vel felis. Ut lorem lorem, interdum eu, tincidunt sit amet, laoreet vi-
tae, arcu. Aenean faucibus pede eu ante. Praesent enim elit, rutrum at, molestie
non, nonummy vel, nisl. Ut lectus eros, malesuada sit amet, fermentum eu, sodales
cursus, magna. Donec eu purus. Quisque vehicula, urna sed ultricies auctor, pede
lorem egestas dui, et convallis elit erat sed nulla. Donec luctus. Curabitur et nunc.
Aliquam dolor odio, commodo pretium, ultricies non, pharetra in, velit. Integer arcu
est, nonummy in, fermentum faucibus, egestas vel, odio.

Sed commodo posuere pede. Mauris ut est. Ut quis purus. Sed ac odio. Sed vehicula
hendrerit sem. Duis non odio. Morbi ut dui. Sed accumsan risus eget odio. In
hac habitasse platea dictumst. Pellentesque non elit. Fusce sed justo eu urna porta
tincidunt. Mauris felis odio, sollicitudin sed, volutpat a, ornare ac, erat. Morbi quis
dolor. Donec pellentesque, erat ac sagittis semper, nunc dui lobortis purus, quis
congue purus metus ultricies tellus. Proin et quam. Class aptent taciti sociosqu ad
litora torquent per conubia nostra, per inceptos hymenaeos. Praesent sapien turpis,
fermentum vel, eleifend faucibus, vehicula eu, lacus.
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CHAPTER 5

CONCLUSION

5.1 Work Done

We now conclude the thesis with a summary of the main results presented in each
chapter.

Chapter 3.

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada fames
ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus
vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida placerat.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus. Duis
nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit amet
orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare
odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut massa. Cras
nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis dis par-
turient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Some more stuff about eigenvectors and eigenvalues. Something about eigen-
decomposition.
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Lorem ipsum dolor sit amet

APPENDIX A

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Nam arcu eros, lacinia id
consectetur eu, ullamcorper dapibus magna. Sed hendrerit dapibus dapibus.

Table A.1: Length* of fiber in coir sheets.

Coir sheet
Fiber 1 2 3 4 5 6 7 8 9 10
1 86 3.8 106 74 48 63 96 117 7.6 8.8
2 6.7 19.1 4.8 34 105 47 38 115 49 44
3 58 36 106 7.8 39 3.1 90 90 59 50
4 65 128 64 43 85 69 72 32 171 6.8
5 52 46 7.2 37 47 27 74 24 24 438
6 6.1 6.4 9.5 22 125 30 35 41 85 33
7 48 125 85 3.6 1.8 70 7.1 34 40 49
8 35 4.1 6.5 8.1 62 99 26 37 49 63
9 27 122 54 36 35 51 49 66 24 85
10 6.9 1.8 34 14 46 129 36 92 54 438
11 48 114 109 1.4 34 141 120 25 35 63
12 57 138 2179 16 56 54 1.6 7.1 69 7.8
13 49 132 73 65 30 50 88 35 73 120
14 10.1 1.6 8.7 2.4 1.9 60 70 77 139 173
15 69 85 6.6 32 22 57 50 107 87 53
16 92 78 4.3 63 4.1 69 83 58 58 55
17 56 7.1 4.7 40 39 98 3.1 74 29 3.0
18 45 131 103 19 122 191 12 87 29 44
19 79 74 34 58 48 43 105 6.1 56 4.7
20 40 95 6.1 100 20 72 60 68 46 8.1
21 38 125 105 2.1 53 5.1 22 59 68 638
22 54 85 4.6 5.1 67 82 103 68 10° 83
23 35 57 6.3 76 35 30 72 49 46 64
24 95 75 6.5 35 99 86 70 33 35 175
25 54 54 3.6 27 4.1 32 50 87 23 109
26 79 6.7 4.2 3.5 1.8 68 83 99 59 28
27 64 85 7.6 110 16 36 33 47 1.6 35
28 92 140 133 34 94 3.1 3.1 23 109 1.9
29 7.0 99 9.8 77 4.1 79 22 14 44 838
30 55 86 2.2 26 25 92 23 87 84 63
Average 6.1 8.7 7.5 46 51 68 58 63 55 62 6.3

*Measurement is in centimeter.
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