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Latex	  Document	  Structure	  
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Preambles	  

•  Everything	  before	  \begin{document},	  e.g.,	  	  
•  \documentclass{amsart}	  	  	  	  	  ß	  template	  
•  \usepackage{graphicx}	  	  	  	  	  	  	  	  ß	  to	  include	  eps	  
•  \newtheorem{thm}{Theorem}	  ß	  
proclama5ons,	  including	  defini5ons,	  theorems,	  
lemmas,	  	  corollaries,	  notes,	  and	  so	  on	  
– As	  we	  see	  in	  the	  last	  homework	  assignment,	  Latex	  
automa5cally	  format	  the	  proclama5ons	  	  	  
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Top	  MaNer	  

•  In	  body	  and	  before	  \make5tle	  
•  \5tle{…}	  	  	  	  	  	  	  	  ß	  	  	  document	  5tle	  
•  \author{…}	  	  	  ß	  	  	  authors’	  names	  
•  \date{….}	  	  	  	  	  	  	  ß	  	  publica5on	  date	  
•  \begin{abstract}	  and	  
•  \end{abstract}	  ß	  paragraphs	  for	  abstract	  
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Top	  MaNer	  Example	  
\documentclass{ar5cle}	  
\begin{document}	  

	  \5tle{My	  First	  \LaTeX	  \	  Report}	  
	  \author{	  
	   	  Cheng-‐Hsin	  Hsu\\	  
	   	  Na5onal	  Tsing	  Hua	  University,	  Taiwan	  
	  }	  
	  \date{\today}	  
	  \make5tle	  
	  \begin{abstract}	  
	   	  This	  is	  my	  abstract.	  
	  \end{abstract}	  

\end{document}	  
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Note:	  The	  ar5cle	  template	  requires	  	  
abstract	  to	  be	  put	  a\er	  \make5tle	  



Main	  MaNer	  

•  Books	  or	  theses	  have	  chapters	  à	  sec5ons	  à	  
subsec5ons	  

•  Ar5cles	  or	  reports	  have	  sec5ons	  à	  subsec5ons	  
•  There	  are	  subsubsec5ons,	  but	  I	  (personally)	  
prefer	  not	  to	  use	  it	  

•  \sec5on{Sec5on	  Names	  Need	  to	  be	  Ini5al	  
Capitalized}	  

•  \subsec5on*{Sec5on	  Names	  with	  Asterisks	  are	  
Un-‐numbered}	  	  
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Main	  MaNer	  Example	  
\documentclass{ar5cle}	  
\begin{document}	  
\sec5on{Sec5on	  Names	  Need	  to	  be	  Ini5al	  Capitalized}	  
Write	  something	  \dots.	  
\subsec5on{First	  Subsec5on}	  
More	  writeup.	  
\subsec5on{Second	  Subsec5on}	  
Even	  more	  writeup.	  
\sec5on{Conclusions}	  
OK,	  we	  are	  done.	  
\subsec5on*{Acknowledgement}	  	  
We	  thank	  you	  for	  aNending	  this	  course.	  
\end{document}	  
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Labels	  and	  Cross	  References	  

•  Defini5on:	  	  
– \subsec5on{Algorithm}	  \label{sec:algorithm}	  

•  Reference:	  	  
– We	  implement	  the	  proposed	  algorithm	  (see	  
Sec5on~\ref{sec:algorithm}.	  	  
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Modularized	  Main	  MaNer	  

\input{./introduc5on}	  	  	  	  	  	  	  ß	  each	  line	  is	  a	  sec5on	  
\input{./related}	  
\input{./measurement}	  
\input{./problem}	  
\input{./evalua5on}	  
\input{./testbed}	  
\input{./conclusion}	  
	  

•  Reducing	  the	  collabora5on	  overhead	  
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Back	  MaNer	  

•  Bibliographic	  entries	  between	  
\begin{thebibliography}{9}	  and	  
\end{thebibliography}	  
–  9	  means	  reserving	  single	  digit	  space	  ß	  1-‐9	  entries	  

•  \bibitem{sF90}	  
	  	  	  	  S.	  Foo,	  	  
	  \emph{Lakce	  Construc5ons},	  

	  	  	  	  	  Ph.D.	  thesis,	  Univ.	  of	  Winnebago,	  Dec.	  1990.	  	  
•  In	  our	  writeup,	  use	  Foo~\cite{sF90}	  to	  get	  Foo	  [3]	  
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Back	  MaNer	  Example	  
\begin{thebibliography}{9}	  
	  
\bibitem{BBEG+12}	  
F.~Bari,	  R.~Boutaba,	  R.~Esteves,	  M.~Podlesny,	  G.~Rabbani,	  Q.~Zhang,	  F.~Zhani,	  
	  	  and	  L.~Granville.	  
\newblock	  Data	  center	  network	  virtualiza5on:	  A	  survey.	  
\newblock	  {\em	  IEEE	  Communica5ons	  Surveys	  \&	  Tutorials},	  15(2):909	  -‐-‐	  928,	  
	  	  2012.	  
	  
\bibitem{CCTH+11}	  
K.~Chen,	  Y.~Chang,	  P.~Tseng,	  C.~Huang,	  and	  C.~Lei.	  
\newblock	  Measuring	  the	  latency	  of	  cloud	  gaming	  systems.	  
\newblock	  In	  {\em	  Proc.	  of	  ACM	  Interna5onal	  Conference	  on	  Mul5media	  (MM'11)},	  
	  	  pages	  1269-‐-‐1272,	  ScoNsdale,	  AZ,	  November	  2011.	  
	  
\end{thebibliography}	  
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Bibtex	  for	  Bibliography	  

•  Maintaining	  bibliographic	  entries	  is	  tedious	  
•  Different	  publishers	  demand	  for	  different	  styles,	  
e.g.,	  numbers	  for	  IEEE	  and	  authors’	  names	  for	  ACM	  

•  Bibtex	  and	  bibliography	  style	  files	  (.bst)	  can	  be	  used	  
•  References	  are	  put	  in	  bibtex	  files	  (.bib)	  as	  records,	  
referred	  by	  labels	  

•  Bibtex	  binary	  helps	  us	  to	  extract	  the	  referred	  bibtex	  
entries	  into	  reference	  sec5on	  
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Sample	  Bibtex	  Item:	  Journal	  Paper	  
@ar5cle{MEVS03,	  
	  	  	  	  year	  =	  {2003},	  
	  	  	  	  pages	  =	  {195-‐209},	  
	  	  	  	  5tle	  =	  {Scalable	  On-‐demand	  media	  streaming	  with	  packet	  
loss	  recovery},	  
	  	  	  	  journal	  =	  {IEEE/ACM	  Transac5ons	  on	  Networking},	  
	  	  	  	  volume	  =	  {11},	  
	  	  	  	  author	  =	  {Mahan5,	  A.	  and	  Eager,	  D.	  and	  Vernon,	  M.	  and	  
Sundaram-‐Stukel,	  D.},	  
	  	  	  	  number	  =	  {2},	  
	  	  	  	  month	  =	  {April}	  
}	  
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Sample	  Bibtex	  Item:	  Conference	  Paper	  

@inproceedings{Koblin09,	  
	  	  	  	  year	  =	  {2009},	  
	  	  	  	  book5tle	  =	  {Proc.	  of	  ACM	  Conference	  on	  
Crea5vity	  and	  Cogni5on	  (C\&C'09)},	  
	  	  	  	  author	  =	  {A.	  Koblin},	  
	  	  	  	  month	  =	  {October},	  
	  	  	  	  address	  =	  {Berkeley,	  CA},	  
	  	  	  	  pages	  =	  {451-‐452},	  
	  	  	  	  5tle	  =	  {The	  Sheep	  Market}	  
}	  
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Sample	  Bibtex	  Item:	  Web	  Page	  

@misc{amt,	  
	  	  	  	  5tle	  =	  {Amazon	  Mechanical	  Turk},	  
	  	  	  	  key	  =	  {Amazon	  Mechanical	  Turk},	  
	  	  	  	  note	  =	  {\url{hNps://www.mturk.com}},	  
	  	  	  	  year	  =	  {2012},	  
	  	  	  	  month	  =	  {July}	  
}	  
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Exercise:	  Compile	  a	  Real	  Document	  

•  Download	  a	  sample	  zip	  file:	  
hNps://nmsl.cs.nthu.edu.tw/images/nmsl/
report.tgz	  

•  Finder	  -‐>	  Downloads	  -‐>	  double	  click	  on	  
report.tgz	  to	  unzip	  it	  

•  In	  TexShop,	  open	  file,	  find	  the	  report.tex	  
under	  the	  Downloads/report/	  folder	  

•  Select	  Latex	  and	  click	  on	  Typeset	  
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Exercise:	  Compile	  a	  Real	  Document	  
(cont.)	  
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Missing	  references	  



Exercise:	  Compile	  a	  Real	  Document	  

•  Select	  Bibtex	  and	  click	  on	  Typeset	  
•  Observe	  that	  a	  new	  file	  report.bbl	  is	  created	  in	  
the	  Downloads/report/	  folder,	  open	  it	  

•  Select	  Latex	  and	  click	  on	  Typeset	  
– Observe	  that	  we	  have	  Reference	  sec5on	  now	  
– But	  the	  cita5ons	  in	  the	  writeup	  are	  s5ll	  [?],	  why?	  

•  Click	  on	  Typeset	  again,	  to	  get	  the	  final	  
document	  
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Exercise:	  Compile	  a	  Real	  Document	  
(cont.)	  
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Recap:	  
1.  Latex	  	  	  à	  get	  cited	  entries	  	  
2.  Bibtex	  à	  produce	  bbl	  
3.  Latex	  	  	  à	  add	  references	  
4.  Latex	  	  	  à	  link	  references	  



Files	  Under	  Downloads/report/	  
Bear-MBP:[13]~/Downloads/report$ ls -l 
total 1112 
-rw-------@ 1 bear  staff   56877 Sep 14  2008 IEEEtran.bst 
-rw-------@ 1 bear  staff  201396 Sep 14  2008 IEEEtran.cls 
-rw-r--r--@ 1 bear  staff    1454 Sep  6  2011 Makefile 
-rw-------@ 1 bear  staff    9941 Sep 14  2008 macros.tex 
-rw-r--r--@ 1 bear  staff  198877 Sep  6  2011 refs.bib 
-rw-r--r--  1 bear  staff    1045 Sep  3 09:44 report.aux 
-rw-r--r--  1 bear  staff    2159 Sep  3 09:41 report.bbl 
-rw-r--r--  1 bear  staff    1405 Sep  3 09:41 report.blg 
-rw-r--r--  1 bear  staff   15798 Sep  3 09:44 report.log 
-rw-r--r--  1 bear  staff   43322 Sep  3 09:44 report.pdf 
-rw-r--r--  1 bear  staff    9928 Sep  3 09:44 report.synctex.gz 
-rw-------@ 1 bear  staff    3551 Sep  6  2011 report.tex 
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•  Check	  out	  the	  files:	  report.tex,	  report.pdf,	  report.log,	  report.bbl	  
•  Change	  report.tex	  a	  bit,	  recompile	  it	  
•  Ask	  ques5ons	  if	  any	  



Errors	  in	  Latex	  

•  There	  are	  three	  types	  of	  errors	  
– Typographical	  errors,	  such	  as	  spelling	  error,	  which	  
will	  not	  be	  reported	  by	  Latex	  

– Errors	  in	  mathema5cal	  formulas	  or	  in	  text	  
formakng	  

– Errors	  in	  instruc5ons,	  like	  commands	  and	  
environments	  
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Handling	  Errors	  

•  Use	  spell	  checkers	  and	  proofread	  your	  tex	  files	  
to	  address	  typos	  

•  Once	  Latex	  complains	  about	  errors,	  it	  puts	  you	  
into	  a	  ?	  prompt	  
– Type	  x	  to	  abort	  typesekng	  immediately	  
– Press	  return	  to	  con5nue	  typesekng	  
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Troubleshoo5ng	  #1	  
\documentclass{ar5cle}	  
\begin{document}	  
\begin{abstract	  
This	  is	  my	  abstract.	  
\end{abstarct}	  
\end{document}	  
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Runaway	  
argument	  

Usually	  means	  there	  is	  a	  missing	  closing	  bracket	  (})	  somewhere!	  



Troubleshoo5ng	  #2	  
\documentclass{ar5cle}	  
\begin{document}	  
\begin{abstract}	  
This	  is	  my	  abstract.	  
\end{abstarct2}	  
\end{document}	  
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Mismatched	  



Troubleshoo5ng	  #3	  
\documentclass{ar5cle}	  
\begin{document}	  
\begin{abstract}	  
This	  is	  my	  abstract.	  $\ThetA$.	  
\end{abstract}	  
\end{document}	  
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$\Theta$	  !=	  
$\ThetA$	  



Troubleshoo5ng	  #4	  
\documentclass{ar5cle}	  
\newtheorem{thm}{Theorem}	  
\begin{document}	  \label{thm:theta	  
\begin{thm}	  
This	  is	  my	  theorem.	  	  
\end{thm}	  
\end{document}	  
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Reach	  the	  end	  
before	  seeing	  
the	  closing	  }	  



Troubleshoo5ng	  #5	  
\documentclass{ar5cle}	  
\newtheorem{thm}{Theorem}	  
\begin{document}	  	  
\[	  
$\Theta,	  \alpha,	  0,	  12,	  \dots	  
\]	  
\end{document}	  
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Not	  very	  
helpful	  this	  
5me	  



Tips	  for	  Troubleshoo5ng	  

•  Always	  start	  from	  the	  first	  error/warning	  
–  Follow-‐up	  errors/warnings	  could	  be	  side	  effects	  of	  the	  
first	  error/warning	  

•  Read	  the	  messages	  carefully,	  but	  be	  aware	  that	  
Latex	  o\en	  gets	  confused	  itself	  

•  Isolate	  the	  problem	  using	  %	  or	  \begin{comment}	  
\end{comment}	  to	  speed	  up	  your	  
troubleshoo5ng	  

•  Frequently	  re-‐typeset	  while	  wri5ng	  ß	  so	  that	  
you	  know	  where	  a	  new	  error/warning	  come	  from	  
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Tips	  for	  Gekng	  an	  Error	  in	  Commands	  

•  Check	  the	  spell	  of	  commands,	  including	  
upper-‐	  and	  lower-‐case	  

•  Check	  required	  arguments	  in	  braces	  
•  Op5onal	  arguments	  should	  be	  in	  brackets,	  not	  
braces	  or	  parentheses	  

•  Commands	  need	  to	  be	  properly	  terminated	  
•  Packages	  providing	  the	  commands	  should	  be	  
loaded	  (using	  \usepackage)	  
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Recap:	  Logical	  and	  Visual	  Design	  

•  Latex	  philosophy:	  focus	  on	  logical	  design	  
(content),	  instead	  of	  visual	  design	  (layout)	  
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\begin{theorem}\label{T:P*}	  
Let	  $D_{i}$,	  $i	  \in	  I$,	  be	  complete	  distribu5ve	  
lakces	  sa5sfying	  condi5on~\textup{(J)}.	  
Let	  $\Theta$	  be	  a	  complete	  congruence	  rela5on	  on	  
$\Pi^{*}	  (	  D_{i}	  \mid	  i	  \in	  I	  )$.	  
If	  there	  exist	  $i	  \in	  I$	  and	  $d	  \in	  D_{i}$	  with	  
$d	  <	  1_{i}$	  such	  that,	  for	  all	  $d	  \leq	  c	  <	  1_{i}$,	  
\begin{equa5on}\label{E:cong1}	  
\langle	  \dots,	  d,	  \dots,	  0,	  \dots	  \rangle	  \equiv	  
\langle	  \dots,	  c,	  \dots,	  0,	  \dots	  \rangle	  
\pod{\Theta},	  
\end{equa5on}	  
then	  $\Theta	  =	  \iota$.	  
\end{theorem}	  
	  

Structures:	  	  
theorem	  and	  	  
equa5on	  

When	  it	  comes	  to	  the	  
visual	  design,	  there	  are	  
literally	  thousands	  of	  choices	  
Do	  we	  really	  want	  this?	  



Recap:	  Logical	  and	  Visual	  Design	  
(cont.)	  
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•  Probably	  not	  a	  good	  idea.	  	  
•  A	  book,	  say,	  may	  have	  hundreds	  of	  theorems	  
•  What	  if	  we	  switch	  from	  one-‐column	  to	  two	  	  

column	  formats?	  ß	  documentclass	  



Spacing	  in	  Texts	  

•  Two+	  spaces	  in	  text	  are	  the	  same	  as	  one	  
•  A	  tab	  or	  end-‐of-‐line	  (new	  line)	  character	  is	  the	  
same	  as	  a	  space	  

•  A	  blank	  line,	  that	  is	  two	  end-‐of-‐line	  characters	  
indicate	  a	  new	  paragraph;	  \par	  command	  also	  
does	  the	  same	  

•  Spaces	  at	  the	  beginning	  of	  a	  line	  are	  ignored	  
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Popular	  Font	  Families	  
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Font	  Size	  
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Lists,	  Enumerates,	  and	  Descrip5ons	  

•  An	  \item	  command	  must	  follow	  
\begin{enumerate},	  \begin{itemize},	  or	  
\begin{descrip5on}	  

•  Mul5-‐level	  lists	  are	  possible	  
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\begin{descrip5on}	  
\item	  [One]	  1	  
\item	  [Two]	  2	  
\item	  [Three]	  3	  
\end{descrip5on}	  



Recap/More	  Math	  Mode	  

•  Congruence:	  $a	  \equiv	  b	  \pod{3}$	  
•  Integral:	  $\int_{-‐\in\y}^\in\y	  e^{-‐x^2}	  \,	  dx	  =	  
\sqrt{\pi}$	  

•  Equa5on:	  \begin{equa5on}	  \end{ques5on}	  
gives	  us	  displayed	  formulas:	  	  
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a ⌘ b (3)

Z 1

�1
e

�x

2

dx =
p
⇡

Z 1

�1
e

�x

2

dx =
p
⇡ (1)



Recap/More	  Math	  Mode	  (cont.)	  

•  Arithme5c	  opera5ons:	  $a+b$,	  $a-‐b$,	  $-‐a$,	  $a/
b$,	  $ab$	  ß	  try	  it	  and	  discuss	  what	  is	  the	  
difference	  between	  $a	  	  	  	  b$	  and	  $ab$	  
– Should	  we	  write	  $width	  \5mes	  height$?	  	  
–  If	  not,	  what	  is	  the	  proper	  way	  to	  write	  it	  

•  Frac5ons:	  $\frac{3+a}{4-‐b}$	  
•  Superscripts/subscripts:	  $a^{b^c_d}$,	  ${a^b}
^c_d$	  
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3 + a

4� b

ab
c
d , ab

c
d



Recap/More	  Math	  Mode	  (cont.)	  

•  Binomial	  coefficients:	  $\binom{\frac{n^2-‐1}
{2}}{n+1}$	  	  

•  Ellipse:	  $f(x_1,	  x_2,	  \dots,	  x_n)$	  
•  Integral:	  	  $\iint	  e^{-‐x^2y}	  \,	  dxdy	  $	  
•  Roots:	  $\sqrt{1+\sqrt	  {\frac{1}{\sqrt{3}}}}$	  
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✓ n2�1
2

n+ 1
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f(x1, x2, . . . , xn)ZZ
e

�x

2
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Recap/More	  Math	  Mode	  (cont.)	  

•  Size	  of	  parenthesis,	  braces,	  and	  brackets:	  
(	  \quad	  \big(	  \quad	  \Big(	  \quad	  \bigg	  (\quad	  
\Bigg(	  

	  
•  Last,	  hNp://detexify.kirelabs.org/classify.html	  
is	  your	  friend	  
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(
� ⇣ ✓  



Exercise:	  Pukng	  Everything	  Together	  

•  Type	  the	  following	  formula	  in	  Latex	  
– Hint:	  Build	  it	  step-‐by-‐step	  
	  	  

CS3330	  Scien5fic	  Compu5ng	   40	  

[n2 ]X

i=1

✓
x

i2
i,i+1⇥
i+3
3

⇤
◆

q
µ(i)

3
2 (i2 � 1)

3
p

⇢(i)� 2 + 3
p

⇢(i)� 1



Exercise:	  Pukng	  Everything	  Together	  
(cont.)	  

\sum_{i	  =	  1}^{	  \le\[	  \frac{n}{2}	  \right]	  }	  
	  \binom{	  x_{i,	  i	  +	  1}^{i^{2}}	  }	  
	   	  {	  \le\[	  \frac{i	  +	  3}{3}	  \right]	  }	  
	  \frac{	  \sqrt{	  \mu(i)^{	  \frac{3}{2}}	  (i^{2}	  -‐	  1)	  }	  }	  
	   	  {\sqrt[3]{\rho(i)-‐2}	  +	  \sqrt[3]{\rho(i)	  -‐	  1}}	  
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Summary	  

•  We	  discussed	  the	  structure	  of	  Latex	  documents	  
•  We	  put	  up	  the	  first	  complete	  report	  
•  We	  tried	  more	  tricks	  in	  text	  and	  math	  modes	  
•  References:	  
– hNp://www.latex-‐project.org	  ß	  Official	  Web	  and	  
resources	  

– hNp://link.springer.com/book/
10.1007%2F978-‐0-‐387-‐68852-‐7	  	  ß	  Our	  textbook	  
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Latex	  #2	  Homework	  (L2)	  

1.  (3%)	  Resumes	  are	  documents	  for	  individuals	  
to	  present	  their	  educa5on/work	  histories.	  
Typical	  resumes	  are	  1-‐2	  page	  long,	  while	  
academic	  ones,	  o\en	  called	  Curricula	  Vitae,	  
are	  longer.	  Use	  the	  templates	  at	  
hNp://www.latextemplates.com/cat/
curricula-‐vitae	  to	  create	  your	  resume.	  No5ce	  
that	  some	  templates	  may	  require	  specific	  
Latex	  distribu5ons	  to	  compile.	  	   

CS3330	  Scien5fic	  Compu5ng	   43	  


