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ABSTRACT

This is the first numbered page, lower case Roman numberal (ii). Page numbers are
outside the prescribed margins, at the bottom of the page and centered; everything else is
inside the margins.No bold on this page (Exception: heading ABSTRACT is bold if major
headings are bold. This BIEX template applies to this exception).

Text begins two double spaces below the major heading. Recommended length of
text is no more than 350 words. Vertical spacing is double spaced or space-and-a-half.
(This BIEX template applies double space for this ABSTRACT.) The same margin settings
and text alignment are followed else where in this thesis. There should be no numbered
references or formal citations in ABSTRACT.

The content of this ABSTRACT provides a complete, succinct snapshot of the re-
search, addressing the purpose, methods, results, and conclusions of the research. As a
result, it should stand alone without any formal citations or references to chapters/sections
of the work. To accomodate with a variety of online database, images or complex equa-
tions should also be avoided.

The next pages are Dedication, Acknowledgments, Contributors and Funding Sources,
and Nomenclature. Of these, Contributors and Funding Sources is required. The rest are

optional.
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with multiple lines, I extend this next part into a second line.
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bold. It should be in same type size and style as text. So does vertical spacing, para-
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NOMENCLATURE

OGAPS Office of Graduate and Professional Studies at Texas
A&M University

B/CS Bryan and College Station

TAMU Texas A&M University

SDCC San Diego Comic-Con

EVIL Every Villain is Lemons

EPCC Educator Preparation and Certification Center at Texas

A&M University - San Antonio

FFT Fast Fourier Transform

ARIMA Autoregressive Integrated Moving Average

SSD Solid State Drive

HDD Hard Disk Drive

o&M Eller Oceanography and Meteorology Building

DOS Disk Operating System

HDMI High Definition Multimedia Interface

Lt Space of absolutely Lebesgue integrable functions; i.e.,
J1fI <o

L? Space of square-Lebesgue-integrable functions, i.e.,
JIfI? < o0

PC(S) Space of piecewise-continuous functions on S

GNU GNU is Not Unix

GUI Graphical User Interface
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PID Principal Integral Domain
MIP Mixed Integer Program

LP Linear Program

vii



TABLE OF CONTENTS

Page
ABSTR ACT e il
DEDICATTON .. ..ot e eeeeeen iii
ACKNOWLEDGMENTS . v
CONTRIBUTORS AND FUNDING SOURCES ...t v
NOMENCLATURE . ... e vi
TABLE OF CONTENTS ..ottt eeeeeeeeee viii
LIST OF FIGURES ... e X
LIST OF TABLES . . ..o eeeee Xii
1. INTRODUCTION AND LITERATURE REVIEW ...t 1
1.1 Author’s Message to the Student Using This Template For Their Thesis or
DASSEITAtION . . .ttt 1
1.1.1 Brief Usage of the Template ...........coovviiiiiiiiiiiiiiiiiinnnn... 1
1.1.2 How to Fill This Document ................coooiiiiiiiiiiii. ... 2
1.1.3 Reference Usage and Example ... 2
1.1.4 Equations, Formulas, and Other Really Cool Math Things That
ETRX Can Do ..o 3
115 ATeStSECHON oottt e 4
1.2 Specifications in This TAMU ISIEX Template ..........oooiiiiiiiiiiiina.... 5
1.2.1  Another Test SECtion ..........uviiiiiiiiiiiiiiiiiiiiiiiieeeen. 6
0 R = 6
L2012 TSt 2 6
122 Yet Another One.........oooiiiiiiiiiiiiiiiiiiiiiiiiiiiii e, 6
1.2.3  No Surprises Here ......oovviiiiiiiiii i 8
2. PAGES WITH A FIGURE, A TABLE AND AN EQUATION ............ccc.o.... 9
2.1 Figures: Placement, Size, and Captions............c.coooiiiiiiiiiiiiiiiaaaaa.... 9
2.2 Table Placement, Size and Table Title ........covviiininiiiiniiiniiiinninnes 12

viil



0 T 0| 1) (3 12

2.4 Theorems and Proofs: Examples ..........ccooviiiiiiiiiiiiiiiiiiiniiennnnnn. 14
2.5 Another Table EXxample.......ooovuiiiiiiiiiiiiiiii i 16

. VERY, VERY, VERY LONG TITLE THAT FLOWS INTO A SECOND LINE
FOR THE SAKE OF EXAMPLE ... ..ottt 18
3.1 Yet Another Table .....vuiieiiiiii i i 18
3.2 Section Test EXample .......ooviiiiiiiiiii i i 19
3.2.1 Filler, Filler, FIller ...ooovniii et 19
3.2.2 Subsection Test Example. ...t 21
3.2.3 Subsection Test Example 2 ... 21
3.2.4  SeCHON SUMMATY ..ttt tettiteeree et e eeaenniaeeeeeeeennnaneeeeens 22
3.3 Section Test Example 3 .....oooiiiiiiii i i 22
3.3.1 Subsection Test 1 ..ooovviiiiiiiiiii i 22
3.3.2 Subsection TeSt 2 .....uuiiiiii it 23
. SUMMARY AND CONCLUSIONS ... e 24
4.1 Challenges ...ttt 29
4.2 Further Study ..o 29
REFERENCES ... e 30
APPENDIX A. FIRST APPENDIX ....\ttiiiiiiiiiiiiiiiiiiiiiiieiiiiieiieeeeeennen. 31

APPENDIX B. A SECOND APPENDIX WHOSE TITLE IS MUCH LONGER
THAN THE FIRST .. e 32
B.1  Appendix SECtION ......viiiiiiii e 32
B.2 Second Appendix SECtion ........vvviiiiiiiiiiiiiie i 32

X



LIST OF FIGURES

FIGURE
1.1  Some Haskell code ina compiler. ............coooiiiiiiiiiiiiiii i,
1.2 The DOSBox console running in Windows 7. The contents of the mounted
directory C: are displayed, with the active subdirectory DUKE3D. ..........
1.3 The inclusion of a copyright statement as a footnote. The lines in yellow
help to change to footnote marking scheme...................oooooviiiian,
1.4 Linux Mint 13 with the XFCE desktop environment. .........................
1.5 The “Table of Contents" dialog box in Microsoft Word. This must be
accessed to properly generate the Table of Contents when using the Rec-
ommended Template. .......oiiiiiiiii e
1.6 Linear regression on three (top) and four (bottom) independent variables
I DASE R. L.
2.1 The command line compiler in Windows. .........covvviiiiiiiiiiinnneennnnnn.
2.2 A typical desktop space in Linux Mint. ...,
2.3 The autocorrelation function (ACF) of the differenced unemployment se-
ries. Seasonal adjustments may be needed. ...,
2.4 The Linux terminal. The commands shown are from a two-dimensional
mesh generator that triangulates a domain in the plane. Files containing
nodes, elements, the polygon, and the edges are created. .....................
2.5 Ablankfloat. .. ..o
2.6 Anotherblank float. ...
3.1 Alow pass filter design. ........ooouuiiiiiiiiiiii i
3.2 A typical Texmaker workspace in Windows 7. The right sidebar displays
the current file’s structure according to the subsections in place..............
3.3 Some commandsin R. ... ...

Page

4

5

7

7

8
9

10

11

12

17

17

19

20



34

3.5

3.6

3.7

3.8

4.1

4.2

4.3

4.4

4.5

Al

B.1

The logo of a familiar UnIversity. ...........ooeeiuuiiiiiiiiiiiiiiiiii ..

Yet another blank float that has no purpose. This is only to test the appear-
ance of the Lists of Figures and the List of Tables.................ooooooiiit.

A signal and the result after a basic filter. The FFT was used to create the
Plot On the TIGhL. ..o vu e

There is nothing to see here. ...

There is another float here. I wonder what could be here? Guess what?
Nothing! There is no material in this float. ................oooiiiiiiit

Declaring graphics dir€Ctories. .........ovvviieiiiiiiiiii i

The place to declare any packages you require that I have not already de-
clared. This simplifies debugging. ..........cooviiiiiiiiiiiiiiiiiiinnneeennnnn.

Two points on the unit circle and their corresponding position vectors.......
Changing the method of compilation for XeLLaTeX in TeXstudio. ...........

A portion of the changelog in the README for this document. This is
located in the root dir€CtOry. ...oovvuuni i

TAMU fIQULE ..ottt eeeen

Another TAMU figure. ........ooooiii e

xi

23

24

25

27

28



LIST OF TABLES

TABLE Page
2.1 Scores from the 2011 Arcadia Festival of Bands. ....................ooo. 13
2.2 Some major universities and their fall 2015 enrollments. ..................... 16

3.1 San Japan attendance. Data is taken from [6]. I intentionally make the title
of this table long so the single space effect is seen in the list of tables. ...... 18

Xii



1. INTRODUCTION AND LITERATURE REVIEW

1.1 Author’s Message to the Student Using This Template For Their Thesis or Dis-

sertation

Howdy! This is the template for theses and dissertations written using II[jEXfor submis-
sion at Texas A&M University. The Office of Graduate and Professional Studies (OGAPS)
is here to guide you in submitting your thesis or dissertation. This template shows the many
features of IATEX, with many more available to the user.

There are numerous guides, references, and tutorials available on the Internet to help
you. If you are stuck, don’t be afraid to conduct a Google search for your issue, or you

can contact me at szroberson @exchange.tamu.edu or ogaps-latex @tamu.edu.
1.1.1 Brief Usage of the Template

This template is intended for use by STEM! students. If you are not a STEM student,
this template is likely not for you.

The advantage of using this template over the Microsoft Word templates are numerous.
First, there is a lot of control granted to the user in how the document looks. Of course,
you are expected to still follow the guidelines set forth in the TAMU Thesis Manual. This
template takes care of the margins, heading requirements, and front matter ordering for

you.
Software to Install

MikTeX or ProTeXt is the free software recommended for Windows PC users to com-

pile your STEX document. To compile for this document, XelL.aTeX compiling engine is

IScience, Technology, Engineering, and Mathematics. This is an example of a footnote. You can see
that it is numbered and appended at the end of the page. Also, you can see the effect of having a multiline
footnote.



used. There is currently an issue in which the package xetex-def does not install; see the
file README.txt for a solution. Another software called JabRef is also recommended for

bibliography/reference management; its usage is similar with EndNote.
Procedure to Compile BTEX Document

This template (and consequently, your document) will be compiled using Xel.aTeX.
To compile your document, do the following?:

e In TeXstudio, go to the Tools menu, then select Commands, and click XeLaTeX.

e In Texmaker, go to the Tools menu and select XelLaTeX.

e For other editors, consult the help files included with the editor.

To view the output after the program is done compiling, press F7 in TeXstudio and
TeXmaker or the appropriate hotkey for other editors. Be sure that the document is not

open in another PDF reader, for your editor will not display it.
1.1.2  How to Fill This Document

The document structure is organized in the main .tex file, TAMUTemplate.tex, which
has the same name as the output PDF file. Content in each section is in the data folder. You
can open the .tex files under the data folder to modify. Four sections are added initially.
To add in more sections into the IS[gXdocument, open the TAMUTemplate.tex file and go
to line 130 you can just delete the content in the data folder and fill your documents and

then compile under TAMUTemplate.tex.)
1.1.3 Reference Usage and Example

This subsection tests the usage of references. The book[1] is referred in this way.

Actually, the option is available for you to change the default way how reference appears.

2Notice here that I also show off the itemize environment for unordered lists. Ordered lists use the
enumerate environment.



The default and most commonly used option [2] is displayed here [3].
Unrelated citations are referred here for the test of reference section only[?]. If you
find that the reference [?] has more items than you need [4], question marks will show up

in place of a reference handle, like these [?].

1.1.4 Equations, Formulas, and Other Really Cool Math Things That BTgX Can
Do

Equations can be written in IATEX in one of two ways. First, you can have material
displayed inline by enclosing the desired statement in dollar signs. For example, /™ + 1 =
0 is an inline math expression. Some longer expressions, especially those including sums,
integrals, or large operators and objects can be displayed centered on their own line. In

this math mode, you enclose the desired material in square brackets. For example,

jzz;/fjdﬂf:/jz:;fjdﬂf

is a math mode expression. We can also have a series of expressions aligned at a symbol.
This is particularly useful when you are showing details in solving an equation or evaluat-
ing an integral. The next block shows off the align* environment. We use it here to show
a distributive property of set intersections over unions. Observe how each line is aligned
to the biconditional symbol. This makes reading steps easier, since a reader can go line by

line and determine why each step is justified.
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There are many more commands and features available, but this document is too small

to contain them.® Many guides are available on the Internet for your use.
1.1.5 A Test Section

This is just a test. Below is a figure displaying some Haskell code in a compiler.

& <Haskell> - MazesOftonad/src/MoresmaulP/Maze1/Maze.hs - Eclipse SDK o [=1 9|
File Edit Navigate Search Project Run Window Help
Irs- [#-0-Q- | #- |G- ] 5t e B &' ma foodug [»
5. Navigator (L) Project Explorer 23 = 0| @ vazehs 2 = O = outine 23 o3BT 0
e < <[= cal
EIEC type CollMap - Dataap.iap Coll Bdges et s
£ MeresOfonad 2l type ceniset - pataset.set cell oy
W GHC Libraries [GHC6.12]
fi.) concatiev
- i data cellmap: iCellMap .-
8] D:\devhaskelHaskelPlatform\20 10.1.C . iCell - oy
= GameWorld
8 aray-0.3.0.0 11 f1.) generateGameerid
H# base4.2.00 e e e
B contziners0.3.0.0 f:; EE:?;'E'::E
() getilNeighbours
8 drecory-10.10 dertving (Read, Show,Eq He sl
B fiepath-1.1.0.3 fo e i mg 7
() getLefitieighbour
8 runit1.2.2.1 isWinning :: GameWorld -> Bool i[]seWelghbfurs
@ mtL10.2 isWinning gw= (position gw) == (end § maze gw) =
8 oldocale-1.0.0.2 f1-) getRightNeighbour
fi.) getnprocessedneighbours
8 pret-10.11 movelndaze :: GameWorld -> Cell -> Maybe (GameWorld,Bool) T e
B random-1.0.0.2 moveInMaze gw toCell f’ &
i regex-posix-0.94.1 b = ) isWinning
geX-Pos isMovePossible (position gw) toCell (maze gw) B
 tne-1.14 L 1et o
& _darcs expls—explored a (] mocesip
&bn AR = 1. movelnvaze
& dst ;L] randomMove ’
& doc ;] removeFirstCel
{= MazesOfMonad -] et
in Just (gw2,win)
otherwise = Nothing &
= m = >
zandomltove gu=do
let expls-esplozed gw
o toCell <- zandomPickp (DataSet.elems (DataSec.delete (position gw) expl
let explsz-Datasec.union expls (DataSet.fromlist (getNeighbours toCell
return (gwiposition=toCell,explored=expls2})
£l concatmey
F res hd 5 Sz oo ced e 7
il i . il | o
1 Tasks | 2 Console (2. Problems £5 ' Search| (£ istory | € Eor Log| (1 €5 Repositaries | & progress| =0
4errors, 0 warnings, 0 others
Description [ Resource: [Pt [ tocation [ Type
) © Errors (4 tems)
© Notinscope: “randomrieacp’ vaze.hs MazesOfvonad... Ine 79 | Problem
© Notin scope: “randomeadp Vaze.ns /MazesOfional... e 104 Problem
@ nNotin scope: “randomPickp’ Maze.hs /MazesOfMonadf... line 52 | Problem
© Notin scope: randonPidky’ Maze.hs MazesOfitonad... lIne95  Problem
[ {3 Maze hs - MazesOfionac)
i faze.hs - MazesOfonad/src MoresmauP/Maze 1

Figure 1.1: Some Haskell code in a compiler.

3Yes, I pulled a Fermat. But really, a Google search will likely help you find what you need to do.



This template has been designed for use in modern systems, but can perhaps be adapted
to work on older systems, such as Windows 95. Below is a screenshot of a DOSBox
console, an MS-DOS emulator designed to work on several platforms. Windows 95 can

be installed into DOSBox, but it is not suggested.

DOSBox 0.74, Cpu si -
For supported shell commands type: HELP
| PP yp

To ad just the emlated CPU speed, use ctrl-Fil and ctrl-FiZ.
To activate the keymapper ctrl-F1.
For more information read the README file in the DDSBox directory.

HAUE FUN?
The DOSBox Team http:~ s dosbox.com

Drive C is mounted as local directory C:\DOS\
MSCDEX: Mounted subdirectory: limited support.
Drive D is mounted as CDRom D:N
C:sodir
Directory of C:N.
. <DIR> 15-09-2610
<DIR> 01-01-1980
<DIR> 15-09-2610
<DIR> 15-09-2010
<DIR> 15-09-2610
0 File(s) © Bytes.
5 Dir(s) 1,048,512,000 Bytes free.

C:nred duke3d

C :\DUKE3D>p_

Figure 1.2: The DOSBox console running in Windows 7. The contents of the mounted
directory C: are displayed, with the active subdirectory DUKE3D.

1.2 Specifications in This TAMU ISTgX Template

All requirements for theses can be found in the most recent version of the Thesis Man-
ual, available at the OGAPS website. The Thesis Office will be happy to assist you if
you have questions about formatting. Questions specific to ISI[EX should be directed to
ogaps—latex@tamu.edu.

A common question students ask is the placement of a copyright statement at the begin-
ning of a section with reprinted material from a previously printed source. The screenshot

below describes how to achieve this. Check the instruction files for more details.



""""""""""""""""" IR I LL LR R LR LE RS
TICH II

EEEE S5 55T T 55 o5 b bSO b6 BB BB D

‘\renewcommand#® {\thefootnote}{\fnsymbol {footnote}}

‘chapter [PAGES WITH A FIGURE, A TABLE AND AN EQUATION] {PAGES WITH A FIGURE, A TABLE AND AN EQUATION
‘footnote{I am allowed to do this}}

‘\renewcommand* {\thefootnote}{\arabic{footnote}}

Figure 1.3: The inclusion of a copyright statement as a footnote. The lines in yellow help
to change to footnote marking scheme.

1.2.1 Another Test Section

There should be things here.
1.2.1.1 Test

Hello, is it me you’re looking for?
1.2.1.2 Test2

There are more things to do.
1.2.2 Yet Another One

She called me late last night to say she loved me so. We insert a slew of figures in the

remainder of the document to test the look of the List of Figures.



6.4 GB Fil...

Panel -

b Panel
Fle System R
Panel 1 s
Install Lin... Display Appearaﬂ:eJ lzems\
-
] 5] Show Desktop
(& paces

[~ Window Buttons

K3
£3
% separator =
@ indicator Puugin x
Places Applications g Notification Area
DateTime
& computer Firefox Web Browser e
Ba B e et s Weveton b orowser [o]
# Home Folder R Browse the World Wide Web
2: W RS
Desktop. e Chat over IM. Supports AIM, Google Tlk...
3 Trash ZEalis & Thunderbird Mail
] B Send nd receive mai with Tuncerbiva
Internet
= g Tonsmisien
office Dawnload and shar fles over Bitrent
System
Xchat IRC
= Bl souna sviseo [E: e ———
@ Package Manager 8 systemwos
(22 Control Center B roministration
& Terminal 1% Preferences.
© Logout
Search: | e
F°3 = (0 [ ponel ) ) 7 1816

Figure 1.4: Linux Mint 13 with the XFCE desktop environment.

Another figure follows below.

.
Table of Contents [ =
Table of Contents | | Table of Floures | Table of s |

Print Preyiew Web Preview
HEADING ..o 1| | |HEADING 1 ]
MAJOR HEADING .1 MAJOR HEADING
First Level Subheading........3 First Level Subheading
Headino 2 31~ Head 2 S0
Shaw page numbers Use hyperlinks instead of page numbers
Right align page numbers

General
Formats: From template ||
Show levels: |3 B

Figure 1.5: The “Table of Contents" dialog box in Microsoft Word. This must be accessed
to properly generate the Table of Contents when using the Recommended Template.

Yet another figure follows - the last for this section.
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R R Console

Residual standard error: 1.638 on 18 degrees of freedom

Residual standard error: 1.648 on 17 degrees of freedom

Residual standard error: 1.689 on 16 degrees of freedom
Multiple R-squared: 0.9616, Adjusted R-squared:
F-statistic: 100 on 4 and 16 DF, p-value: 4.14%Se-11

Multiple R-squared: 0.9533, Adjusted R-squared: 0.9548
F-statistic: 212.2 on 2 and 18 DF, p-value: 3.06e-13
~ ®1 + ®Z + H3)

Call:
Im(formula = y ~ x1 + x2 + x3)
Residuals:

Min 1Q Median 3Q Max
-2.0667 -1.1143 -0.2870 0.6246 2.9879
Coefficients:

Estimate 5td. Error t wvalue Pr(>|t])

(Intercept) 0.49543 1.215863 0.408 0.68869
x1 3.41577 1.07%0%9 3.165 0.00565 =+
x2 -0.23395 0.25440 -0.520 0.37065
®3 0.01483 0.01670 0.888 0.38712
Signif. codes: O *#%#f 0 001 “*%* 0.01 *#** 0.05 *.* 0.1 *

Multiple R-squared: 0.9611, Adjusted R-sgquared: 0.9542
F-statistic: 140 on 3 and 17 DF, p-value: 3.48e-12
> v ~ x1 + 82 + ®3 + x4)
> 1ms)
Call:
Im(formula = v ~ x1 + x2 + x3 + x4)
Residuals:

Min 1Q Median 3Q Max
-2.1113 -1.1143 -0.1320 0.4295 3.1429
Coefficients:

Estimate Std. Error t value Pr(>|t])

(Intercept) 0.7839834 1.421428 0.558 0.586
x1 2.661264 2.073355 1.284 0.218
®2 0.125075 0.87429% 0.143 0.888
X3 -0.041887 0.132835 -0.315 0.757
x4 0.002E36 0.006591 0.430 0.673

0.9518

"

1

Figure 1.6: Linear regression on three (top) and four (bottom)

base R.

1.2.3 No Surprises Here

Insert another song lyric here.

independent variables in



2. PAGES WITH A FIGURE, A TABLE AND AN EQUATION

2.1 Figures: Placement, Size, and Captions

This is a figure template.

Programs (1)
B crmd.exe

Files (32)

|| emdstring.tpm
|| emdtrack.tpm

| emdtrack.tarlzma
|| gs_cmdl.ps

| emdunhl0.pfb
| emdunhl0.afm

v | emdunhl0.pfm
|| emdstring.tar.lzma
|| emdunhl0.mf
| emdunhl0.tfm

© 3doc.cls

|| xetex.def

27 ickx.html

) See more results

|cmd ® | | Shut down | » |

Figure 2.1: The command line compiler in Windows. It is not suggested that you compile
using this method. See compilation instructions in the README.

Figure (and table) titles should be consistent through the document. All captions
should be placed either above or below the object it describes. This is done by placing
the caption in the correct place. While continued figures are allowed by the Thesis Man-

ual, it is not suggested that any continued figures be included in a ISTEX document. The



figure below is from Linux Mint, showing a portion of a desktop.

Fle Edit Help

Z+ 7- ¢ InseriText [; Axes Grid Autoscale

Fle Edit Help

© 7+ 7- & InsertText [y Axes Grid Autoscale

VA A o AV A
D e A Al
A,

Edit Debug Window Help News
Current Directory: | fhomersean/Documents/MATLAB
& % Command Window
. GNU Octave, version 4.0.0
Copyright (C) 2015 John W. Eaton and of
This is free software; see the source
Class Dimension| ns.
struct I There is ABSOLUTELY NO WARRANTY; not e
struct 1x1 r
FITNESS FOR A PARTICULAR PURPOSE. For
struct 1t
struct x1 .
double x4 Octave was configured for "x86_64-pc-1:
Additional information about Octave is
octave.org.
Please contribute if you find this sof
For more information, visit http://wew
html
Read NEtp://www.octave.org/bugs.ntml t
reports.
For information about changes from pre
s'.
>> load Triangles
>> plotTriangulation(T2)
>> plotTriangulation(T2)
> |
GNU Image Manipulation Program -+ x

File Edit Select View Image Layer Colors Tools Filters Windows Help

Normal v

s B

Om+ ¢+ B & x

EOD g

fier -
2. Hardness 050 (5T * 51)

Figure 2.2: A typical desktop space in Linux Mint.

The figure below is taken from R. While there are packages available to import graph-

ics from R, MATLAB, and similar software, it is probably best to export plots generated

by these programs as a PNG file, and then import it via the includegraphics command.

10



Series difflecon$unem_rate)

08 08 1.0
|

04

ACF

0.0 02
|
S —

04

Lag

Figure 2.3: The autocorrelation function (ACF) of the differenced unemployment series.
Seasonal adjustments may be needed.

It is highly suggested that you scale the figures so that they fit within the margins.
Almost all the figures included in this document for the sake of example have been scaled.
It is best to use PNG and JPEG files as figures.

The last figure here is a screenshot from the Linux terminal.
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ean@sean-VirtualBox ~/Docume / LAB § triangle -rg28 -e -a0.0083125 LShape.3.poly
ODpening LShape.3.poly.
Dpening LShape.3.node.
Opening LShape.3.ele.
Reconstructing mesh.
Mesh reconstruction milliseconds: 1
adding Steiner points to enforce quality.
milliseconds: 5

LShape.4.node.
LShape.4.ele.

LShape.4.poly.
LShape.4.edge.

OQutput milliseconds: 19
Total running milliseconds: 27

Statistics:

Input vertices: 1986
Input triangles: 3662
Input segments: 148

Mesh vertices: 7545

Mesh triangles: 14785

Mesh edges: 22329

Mesh exterior boundary edges: 303

Mesh interior boundary edges: @

Mesh subsegments (constrained edges): 383

Figure 2.4: The Linux terminal. The commands shown are from a two-dimensional mesh
generator that triangulates a domain in the plane. Files containing nodes, elements, the
polygon, and the edges are created.

2.2 Table Placement, Size and Table Title

Here is a table, displaying band and auxiliary scores from the 2011 Arcadia Festival of
Bands held in Arcadia, CA [5].

The table is sorted by band score. There is more text here to demonstrate how the
template handles spacing between tables and body text. Also note how the table caption is

in a smaller font size than the body text.
2.3 Equations

The following format is recommended to be used to display equations.

y = ¢1 cos(t) + cosin(t) (2.1
e = cos(t) + isin(t) (2.2)
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School Name Band Score | Auxiliary Score
Rancho Bernardo | 96.15 89.15
Mt. Carmel 95.30 83.55
Riverside King 93.85 91.75
Diamond Bar 93.20 88.60
El Dorado 92.80 95.45
Chino 92.65 91.45
Henry J. Kaiser | 92.60 87.55
Glendora 92.60 89.15
Montebello 90.50 82.70
Mira Mesa 89.65 91.50

Table 2.1: Scores from the 2011 Arcadia Festival of Bands.

Equation 2.1 is the general solution to the differential equation y” + y = 0. In the
source code, the ref command allows you to refer to an equation by a label you created.
References must be made after the equation has been created; attempting to refer to an
equation before it is defined results in a question mark placeholder. Some more sample

equations are below. Notice the first set below is not numbered.

log(z") =log(x -2 ... x)

=logx+logx+...4+logx

=nlogx
XTXu=X"Ty (2.3)
00 2
u(x,t) —/ G(z,7)exp (—(t 4k? ) dr (2.4)

13



o) = | ety dt @.5)
F(f) ! / e f(z) dw (2.6)

:% .

You can use labels to refer to equations you create. 2.6 is the Laplace transform
used extensively in differential equations. 2.3 is the matrix representation of the normal
equations used in least-squares regression.

To have equations without labels appearing the right margin, simply add an asterisk to

the name of the environment (equation, align, etc.) when making the declaration.
2.4 Theorems and Proofs: Examples

This section will show an example usage of the theorem and proof environments, typ-
ically used for mathematics students. To use these environments, you must have the pack-
age amsthm declared in the preamble of your document. For this template, this is already
declared in the main file. You may choose to remove this declaration if your document
will not make use of theorems and proofs.

Theorems can be numbered, as the one below is, or you can force a different label to
appear. For example, you can state the Bolzano-Weierstass theorem and have the names
appear as the theorem label. See the examples below.

Sometimes you may have a theorem with multiple parts or multiple conditions. You
can use other list environments, such as enumerate, inside the theorem environment de-
clared to list these conditions. The final example at the end of this block shows this with

the Invertible Matrix Theorem, which has several equivalent statements.

Theorem 1. Suppose f is of class C* and g is of class C?, and that the compact set D and

14



its boundary satisfy the hypotheses of Green’s Theorem. Then

é/fVdiA: an(Vg)'ndS—é/Vf-ngA.

Proof. Begin with the integral of fVg - n taken over the boundary of D. By the second

vector form of Green’s Theorem,

8Dng~nd3:é/V~(ng)dA

:é/fvmw-ngA.

Rearranging yields the desired. [

Theorem 2 (Bolzano-Weierstrass). Every bounded real sequence has a convergent subse-

quence.

Theorem 3 (Invertible Matrix Theorem'). For any square matrix A with n rows and

columns, the following are equivalent.
1. Ais invertible.
2. The equation Ax = 0 has only the trivial solution x = 0.
3. For any nonzero b, Ax = b has exactly one solution.
4. The columns of A form a linearly independent set.
5. Zero is not an eigenvalue of A.

6. A has full rank.

This is an incomplete list.
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7. The determinant of A is not zero.

There is currently no set format on how propositions and theorems should be laid out in
the document. The idea is to remain consistent. It is best to not customize the appearance
of theorems so that they can easily be distinguished from body text - just like figures,

tables, and headings.
2.5 Another Table Example

For the sake of testing the appearance of the list of tables, a second table will be
displayed here. This table displays a list of some major universities and their enrollments

during fall 2015. This table is sorted in descending order of enrollment.

School City and State Fall 2015 Enrollment
Texas A&M University” College Station, TX | 64,376
Ohio State University® Columbus, OH 58,322
Iowa State University Ames, [A 36,001
University of California, San Diego La Jolla, CA 33,735
University of West Florida Pensacola, FL 12,798
Massachusetts Institute of Technology | Cambridge, MA 11,319

Table 2.2: Some major universities and their fall 2015 enrollments.

Naturally, tables and footnotes do not go together. If you attempted to write a footnote
inside a table, there will be nothing at the bottom of the page, yet the footnote marker
will still appear. To remedy this, the footnote package has been loaded from the mdwtools
package. Check your TeX distribution to see if mdwtools is installed. See the source code
for how this is implemented.

Here are some blank floats.

’Gig 'em!
3This number describes enrollments at the Columbus campus; enrollments at regional campuses in Lima,
Mansfield, Marion, Newark, and Wooster are not counted.
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Figure 2.5: A blank float.

Figure 2.6: Another blank float.
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3. VERY, VERY, VERY LONG TITLE THAT FLOWS INTO A SECOND LINE FOR

THE SAKE OF EXAMPLE

Notice that the title of this section is long - much longer than the others. When you
have long section titles, this template takes care of double spacing the lines in the title. If

the title is long to fit in the table of contents, the template will single space the title.
3.1 Yet Another Table
Another table is placed here to show the effect of having tables in multiple sections.

The list of tables should still double space between table titles, while single spacing long

table titles.

Dates Attendance
August 8-10, 2008 3,523
August 14-16, 2009 4,003
July 9-11, 2010 5,049
August 5-7, 2011 6,891

August 10-12, 2012 9,464

August 16-18, 2013 11,077
July 18-20, 2014 14,686
July 31-August 2, 2015 | 18,411

Table 3.1: San Japan attendance. Data is taken from [6]. T intentionally make the title of
this table long so the single space effect is seen in the list of tables.

You may be wondering why San Japan was chosen. There are a few reasons as to why

I did this:

1. It is one of the fastest-growing anime conventions in Texas.
2. Filler.
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3. I wanted a good variety of table examples.

4. Because conventions are cool.

The enumerate environment was used to generated an ordered list above.
3.2 Section Test Example

We insert another figure here, just for kicks.

Frequency Response (Magnitude)

Magnitude (dE)
&

A W Ideal
e 1y i i i
R W Quantized

[ a2 a4 s a8 1 12

Normalized Frequency (x PI radfsample)

Figure 3.1: A low pass filter design.

3.2.1 Filler, Filler, Filler

This section has filler text. These words serve no meaning except to fill a few lines in
the document. This section has filler text. These words serve no meaning except to fill
a few lines in the document. This section has filler text. These words serve no meaning
except to fill a few lines in the document.

This section has filler text. These words serve no meaning except to fill a few lines in
the document. This section has filler text. These words serve no meaning except to fill

a few lines in the document. This section has filler text. These words serve no meaning
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LaTe =10 >

Fle Edt Tools Ls%eX Math Wi Eiblioguphy User View Options Help

Eap 3 tex = Quecn  [MRABQ

cale=0.s) {LowPass_Filter Desian.png
filter design.

er, Filler)

BEEEE B B HEPEEDE @

BHHEHE O W BE

Cavh

T [T | sove viewsr Ready UTF-8 Normal Mode

Figure 3.2: A typical Texmaker workspace in Windows 7. The right sidebar displays the
current file’s structure according to the subsections in place.

except to fill a few lines in the document. This section has filler text. These words serve
no meaning except to fill a few lines in the document. This section has filler text. These
words serve no meaning except to fill a few lines in the document. This section has filler

text. These words serve no meaning except to fill a few lines in the document.

R RConsole =N o<
>y

[11 1.12
[13] 17.72
> my.lm <- 1

5.85 &.20 7.57 10.64 14.33 12.86 14.11 13.22
2.56 21.89 22.81 23.43 26.81

> summary (my.lm)

Call:
Im({formula = ¥ ~ x)

Residuals:
Min 1g Median 3Q Max
-2.4480 -1.0388 -0.2303 0.3151 3.2890

Coefficients:
Estimate Std. Erzror t value Br(>|t|)
(Interceps)  1.311% 0.6731 1.%4%  0.0862 .
x 2.4323 0.1152 21.121 1.18e-14 #*%
Signif. codes: 0 ‘ex*’ 0.001 “##* 0.01 *** 0.05 *.f 0.1 * * 1 =

Residual standard error: 1.598 on 19 degrees of freedom
Multiple R-sgquared: 0.95932, Adjusted R-sguared: 0.957
F-statistic: 446.1 on 1 and 19 DF, p-value: 1.17%e-14

>

Figure 3.3: Some commands in R.
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3.2.2 Subsection Test Example
Test subsection for TOC display
3.2.3 Subsection Test Example 2

This section has filler text. These words serve no meaning except to fill a few lines in
the document. This section has filler text. These words serve no meaning except to fill
a few lines in the document. This section has filler text. These words serve no meaning

except to fill a few lines in the document.

®

Figure 3.4: The logo of a familiar university.
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Figure 3.5: Yet another blank float that has no purpose. This is only to test the appearance
of the Lists of Figures and the List of Tables.

3.2.4 Section Summary

This holds the summary. Well, not really a summary - there was a lot of filler in this
section.

25 ‘ ‘ On‘gmal 3|g‘nal

15 — ‘ F|I$ered sqnal

Figure 3.6: A signal and the result after a basic filter. The FFT was used to create the plot
on the right.

3.3 Section Test Example 3

Test section for toc display only.

3.3.1 Subsection Test 1

Test subsection for toc display only.
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Figure 3.7: There is nothing to see here.

Figure 3.8: There is another float here. I wonder what could be here? Guess what?
Nothing! There is no material in this float.

3.3.2 Subsection Test 2

Test subsection for toc display only.
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4. SUMMARY AND CONCLUSIONS

The summary goes here, along with your conclusions. The title of this final chap-
ter/section must contain the words “summary” or “conclusions.”

Here, I attempt to fill the section with more figures, possibly more tables. The inclusion
of these floats is to manipulate the list of figures and list of tables in order to see when the
inconsistent spacing begins. It is important to remember that any images you wish to use
are placed in the appropriate directory inside the folder in which the project is kept. In
the original template, all the images used as figures here are placed in the subdirectory
graphics, as declared in the preamble of TAMUTemplate.tex. If you wish to use any other
directories, be sure to declare them in the preamble of TAMUTemplate.tex. See the figure

below on how to declare directories.

%$Thi=s package allows for the use of graphics in the
#document.
“usepackage {graphicx}

%3If yvou have JPEG format images, add .jpg as an
fallowed file extension below. Same for Bitmaps (.bmp).
“WDeclareGraphicsExtensions{ .png}

(It i=s best practice to keep all your pictures in
Fone folder inside the main directory in which your
tTeX file is kept. Here the folder i= named "graphic.™

iBeplace the name here with your folder's name, if needed.
3The period i=s needed due to relative referencing.
“graphicspath{ {./graphic/} }

Figure 4.1: Declaring graphics directories.

This version of the template now has a section to place any packages that you are using

- see the figure below.
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T8 (For figures and tables.

79 “usepackage{float}

80

81 $To customize captions in floats.

B2 “usepackage{caption}

83

84

85

Ba R R R R R R R R R R R R R R R R R T R R Tt T I T L LTI TR R TITEIRI TR YR e e

87 (Please place all yvour personal packages here. Check to

88 %(zee if the packages you wish to use are not already

8BS %2declared above. Placing all vour personal packages

50 there allows me to determine if there are any package

91 %(issues in compilation, as well as any conflicts

g2 (that may arise by the order of loading.

93 %(—--5ean Zacharv Roberson

S94 R R R R R R R R R R R R R R R R R T R R Tt T I T L LTI TR R TITEIRI TR YR e e
LE R R R R R R R R R R R R R R R R R T R R Tt T I T L LTI TR R TITEIRI TR YR e e
S6 (Begin student defined packages.

g7 e e e e e e e e e
o

g9

100 R R R R R R R R R R R R R R R R R T R R Tt T I T L LTI TR R TITEIRI TR YR e e

101 %(End student defined packages.

102 R R R R R R R R R R R R R R R R R T R R Tt T I T L LTI TR R TITEIRI TR YR e e

Figure 4.2: The place to declare any packages you require that I have not already declared.
This simplifies debugging.

More figures will be inserted, with some text between them.

This section has filler text. These words serve no meaning except to fill a few lines in
the document. This section has filler text. These words serve no meaning except to fill
a few lines in the document. This section has filler text. These words serve no meaning
except to fill a few lines in the document. This section has filler text. These words serve
no meaning except to fill a few lines in the document. This section has filler text. These
words serve no meaning except to fill a few lines in the document. This section has filler
text. These words serve no meaning except to fill a few lines in the document. This section
has filler text. These words serve no meaning except to fill a few lines in the document.

This section has filler text. These words serve no meaning except to fill a few lines in the

25



Figure 4.3: Two points on the unit circle and their corresponding position vectors.

document. This section has filler text. These words serve no meaning except to fill a few
lines in the document. This section has filler text. These words serve no meaning except to
fill a few lines in the document. This section has filler text. These words serve no meaning
except to fill a few lines in the document. This section has filler text. These words serve
no meaning except to fill a few lines in the document.

This section has filler text. These words serve no meaning except to fill a few lines in
the document. This section has filler text. These words serve no meaning except to fill
a few lines in the document. This section has filler text. These words serve no meaning

except to fill a few lines in the document. This section has filler text. These words serve
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Commands (%: flename without extension - @: Iine number - 7: extended fiename options)

LaTex

PafLaTex pdfiatex.exe synctey:

XelaTex C:[Program Fils (x36) MKTeX. * synctex=1 %ot

LualaTex lualatex,exe -synctex=1-nteraction=nonstopmode %.tex

DUT Viewer “Ct\Program Files (x86) MIKTeX 2 Symiktex binlyap.exe™ -1 -5 @"c:ame “7am.dvi”

PS Viewer C: Program Files (x86)|Adobe Acrobatt 10.0\AcrabatiAcroDi
External PDF Viewer | C; Program Files (x56)\Adcbe Acrobat 10.0\AcrabatiAcrobat.exe™ "7am.pdf™
DPs dvips.exe -0 %05 vl

Dung dvipng.exe T tight D 120 %.dvi

Ps2pdf ps2odf.exe % ps

Dvirdf dvipdfin.exe %.dvi

BibTeX 8-8it bibtex8.exe %

Bber biber.exe %
Makeindex

Texindy

Mkeglossaries

Metapast interaction =nonstopmod 2me)

Asymptote

11 0 1 o 2 3 E

DEDDDDDEDD DD BT

Ghostseript mgs. exe “am.ps”

%: fiename @:line number; [ U char]: formated fiename
%%, @@ and 72 become: %, © or 7

Shomw Adarced opons =

Figure 4.4: Changing the method of compilation for Xel.aTeX in TeXstudio.

no meaning except to fill a few lines in the document. This section has filler text. These
words serve no meaning except to fill a few lines in the document. This section has filler
text. These words serve no meaning except to fill a few lines in the document. This section
has filler text. These words serve no meaning except to fill a few lines in the document.
This section has filler text. These words serve no meaning except to fill a few lines in the
document. This section has filler text. These words serve no meaning except to fill a few
lines in the document. This section has filler text. These words serve no meaning except to
fill a few lines in the document. This section has filler text. These words serve no meaning
except to fill a few lines in the document. This section has filler text. These words serve
no meaning except to fill a few lines in the document. This section has filler text. These
words serve no meaning except to fill a few lines in the document. This section has filler
text. These words serve no meaning except to fill a few lines in the document. This section
has filler text. These words serve no meaning except to fill a few lines in the document.
This section has filler text. These words serve no meaning except to fill a few lines in the

document. This section has filler text. These words serve no meaning except to fill a few
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lines in the document. This section has filler text. These words serve no meaning except

to fill a few lines in the document.

II. Changes and Fixes -

(v3.17.01) The following changes were made:

-Fixed issue with adding fourth-level subheadings with the
\subsubheading command. This is formatted as italicized,
Teft-justified text. An example is included in the body
of the example template. Notice that this subheading

will not appear in the Table of Contents, but settings
can be changed to allow for this to appear.|

-restrucutred the preamble of TamuTemplate.tex to include
a space for student-loaded packages. It is strongly
su?gested to place ang other packages in this space to
allow for easier troubleshooting.

m

The following items still need to be fixed:

-spacing in LoF/T (List of Figures/Tables) for documents
with many figures and tables. Manual fixed will need to
be implemented for this.

-The chapter method is still a work in progress. A new
update will be released when this is implemented.

-Font choices.
(v3.16.10) The following changes were made:

- Adjusted compilation of the bibliography. Dependence on
the file bibliography.tex has been removed.

- removed duplicate “bibliographystyle{} command.
(v3.16.09) The following items have been added:

- A new section, titled "Contributors and Funding
sources,” has been added to the template. Beginning
in Fall 2016, all theses and dissertations should
include this section, even if no external funding was
provided. Instructions on how to complete this section
are included in the file contributors.tex.

- The preexisting template has been merged with a
previous version that addresses spacing issues. all
formatting should be correct; any discrepencies will be
addressed in a future release.

- some of the example content in the body has changed -

Figure 4.5: A portion of the changelog in the README for this document. This is located
in the root directory.

This section has filler text. These words serve no meaning except to fill a few lines in
the document. This section has filler text. These words serve no meaning except to fill
a few lines in the document. This section has filler text. These words serve no meaning
except to fill a few lines in the document. This section has filler text. These words serve
no meaning except to fill a few lines in the document. This section has filler text. These
words serve no meaning except to fill a few lines in the document. This section has filler
text. These words serve no meaning except to fill a few lines in the document.

This section has filler text. These words serve no meaning except to fill a few lines in
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the document. This section has filler text. These words serve no meaning except to fill
a few lines in the document. This section has filler text. These words serve no meaning
except to fill a few lines in the document. This section has filler text. These words serve
no meaning except to fill a few lines in the document. This section has filler text. These
words serve no meaning except to fill a few lines in the document. This section has filler
text. These words serve no meaning except to fill a few lines in the document. This section
has filler text. These words serve no meaning except to fill a few lines in the document.
This section has filler text. These words serve no meaning except to fill a few lines in the
document. This section has filler text. These words serve no meaning except to fill a few
lines in the document. This section has filler text. These words serve no meaning except to
fill a few lines in the document. This section has filler text. These words serve no meaning
except to fill a few lines in the document. This section has filler text. These words serve
no meaning except to fill a few lines in the document. This section has filler text. These
words serve no meaning except to fill a few lines in the document. This section has filler
text. These words serve no meaning except to fill a few lines in the document. This section
has filler text. These words serve no meaning except to fill a few lines in the document.
This section has filler text. These words serve no meaning except to fill a few lines in the
document. This section has filler text. These words serve no meaning except to fill a few
lines in the document. This section has filler text. These words serve no meaning except

to fill a few lines in the document.
4.1 Challenges

Section here is to test toc display only.
4.2 Further Study

Section here is to test toc display only.
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APPENDIX A

FIRST APPENDIX

Text for the Appendix follows.

Figure A.1: TAMU figure
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APPENDIX B

A SECOND APPENDIX WHOSE TITLE IS MUCH LONGER THAN THE FIRST

Text for the Appendix follows.

Figure B.1: Another TAMU figure.

B.1 Appendix Section

B.2 Second Appendix Section
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