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LATEX2e 1.6



LATEX2e 1.6 Introduction TEX is a typesetting program “for the creation of beautiful books and especially for books that contain a lot of mathematics”. TEX is especially useful for typesetting mathematical documents and other documents containing complicated symbols and formatting. TEX is a markup language. In a markup language, the user specifies how the document is to look via commands. The typesetting software interprets the commands in order to produce the pages. Thus, TEX is both a language and a program. As a whole, it is a typesetting system. LATEX is an easy-to-use version of TEX designed by Leslie Lamport. “Think of LATEX as a house built with the lumber and nails provided by TEX”. LATEX is now extremely popular in the scientific and acade mic communities, and it isused extensively in industry. It has become a lingua franca of the scientific world; scientists send their papers electronically to colleagues around the world in the form of LATEX input.



Basics Document Classes Valid LaTeX document classes include: 1. article 2. report 3. letter 4. book 5. slides \documentclass [options] {class} All the standard classes (except slides) accept the following options for selecting the typeface size (10 pt is default): 10pt, 11pt, 12pt All classes accept these options for selecting the paper size (def ault is letter): a4paper, a5paper, b5paper, letterpaper, legalpaper, executivepaper Miscellaneous options: 1. landscape -- selects landscape format. Default is portrait. 2. titlepage, notitlepage -- selects if there should be a separate title page. 3. leqno -- equation number on left side of equations. Default is right side. 4. fleqn -- displayed formulas flush left. Default is centred. 5. openbib -- use "open" bibliography format. 6. draft, final -- mark/do not mark overfull boxes with a rule. Default is final. These options are not available with the slides class: oneside, twoside -- selects one- or twosided layout. Default is oneside, except for the book class. openright, openany -- determines if a chapter should start on a right-hand page. Default is openright for book. onecolumn, twocolumn -- one or two columns. Defaults to one column. The slides class offers the option clock for printing the time at the bottom of each note. If you specify more than one option, they must be separated by a comma. Additional packages are loaded by a \usepackage[options]{pkg} command. If you specify more than one package, they must be separated by a comma. Any options given in the \documentclass command that are unknown by the selected document class are passed on to the packages loaded with \usepackage.
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LATEX2e 1.6



Title, author, and date commands You can add a title, author, and date to your document with \title, \author, \date, and \maketitle commands. \maketitle The \maketitle command generates a title on a separate title page - except in the article class, where the title normally goes at the top of the first page. Information used to produce the title is obtained from the following declarations: \author \author{names} The \author command declares the author(s), where names is a list of authors separated by \and commands. Use \\ to separate lines within a single author's entry - for example, to give the author's institution or address. \date \date{text} The \date command declares text to be the document's date. With no \date command, the current date is used. \thanks \thanks{text} The \thanks command produces a \footnote to the title. \title \title{text} The \title command declares text to be the title. Use \\ to tell LaTeX where to start a new line in a long title. Input 1



Output 1.2



\documentclass{article}



My First Document



\title{My First Document}



First Author



\author{First Author}



January 13, 2016



\date{January 13, 2016} \begin{document} \maketitle



It is my first LATEX document. Here is my new line.



It is my first LATEX document. Here is my new line. The enumerate environment \end{document} If your document is a homework assignment, you may want it to contain a numbered list of problem solutions. This can be accomplished with the enumerate environment. The enumerate environment is opened with a \begin{enumerate} command and closed with an \end{enumerate} command. Within the environment, each itemto be enumerated is preceded by an \item command. LATEX will compute the item numbers for you, adjusting automatically as you add or remove items from the list. Note. If you use several environments at once, they must be nested.
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LATEX2e 1.6



Input 2



Output 2



\documentclass{article}



My First Document



title{My First Document}



First Author



\author{First Author}



January 13, 2016



\date{January 13, 2016} \begin{document}



1. It is bold text.



\maketitle



2. It is emphasized text.



\begin{enumerate} \item It is \textbf{bold} text. \item It is \emph{emphasized} text. \end{enumerate} \end{document}



How to do elementary mathematical typesetting There are several ways to put mathematical expressions into a document. The most common method is to entermath mode by inserting a math expression between a pair of $ signs. Thus, the input $x=3$ will produce the output x = 3. Observe that the font for a math x is different from the font for a normal x. It is also slightly different from the font for an italicized x. The symbols \( and \) may be used instead of a pair of $ signs. In fact, you may prefer to use \( and \) since you may spot mistakes more quickly if you use the balanced version of the delimiters, particularly if you accidently leave one out or put an extra one in. Centered mathematical expressions set off from the text are called “displayed” expressions, and they are generated with the \[ and \] symbols. Math alphabets



Math symbols The following symbols are ordinary keyboard symbols and do not require special commands when usedinmathmode: + − / ( ) [ ] < > =. The symbols { and } are produced with the commands \{ and \} in math mode. The Table shows some frequently used mathematical symbols and the LATEX commands that generate them. Note. Certain sets are usually indicated with boldface. For example, the set of real numbers is denoted R (produced by the command $\mathbf{R}$). Skill Development Course – Lecture 1 - Naresh Kumar Kodam
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LATEX2e 1.6 Math functions Many mathematical expressions are invoked by simple LATEX commands. For example, use \sin for sin, \log for log, \ln for ln, \lim for lim, etc in math mode. Math structures Some useful mathematical structures are listed in Table 3.2. For example, to produce log 𝑥→∞ sin(𝑥), use the command $\lim_{x \rightarrow \infty}(x)$.



Input 3



Output 3



My First Document



\documentclass{article} \title{My First Document}



First Author



\author{First Author} \date{January 13, 2016} \begin{document}



January 13, 2016 1. Suppose that x = 5741. 2. Let n = 7. Then n2 + 1 = 50.



\maketitle \begin{enumerate} \item Suppose that $x=5741$.



3. The curve y = √𝑥, where 𝑥 > 0, is concave downward.



\item Let $n=7$. Then $n^2+1=50$.



4. If sin 𝜃 = 0 and 0 ≤ 𝜃 < 2𝜋, then 𝜃 = 0 or



\item The curve $y= \sqrt{x}$, where $x \geq 0$, is concave downward.



𝜃 = 𝜋. 5. It is not always true that



\item If $\sin \theta = 0$ and $0 \leq \theta < 2 \pi$, then $\theta=0$ or $\theta=\pi$.



𝑎− 𝑏 𝑎 𝑏 =  − 𝑐−𝑑 𝑐 𝑑



\item It is not always true that \[\frac{a-b}{c-d}=\frac{a}{c}-\frac{b}{d}.\] \end{enumerate} \end{document}
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How to do advanced mathematical typesetting



Delimiters Sometimes you need parentheses that are larger than normal, such as those in the expression 𝑎 + 𝑏 1/7 ( ) 𝑥+𝑦 Large delimiters (parentheses, square brackets, curly brackets, etc.) are produced with \left and \right commands.For example, the expression above is produced with the input \[\left(\frac{a+b}{x+y}\right)^{1/3}\]. Note. Delimiters must occur in left–right pairs, but the delimiters in a pair may be of different types. If you want only one delimiter, then pair it with a period. For example, to typeset a piece-wise defined function, a left brace \left\{ would be paired with a \right., which won’t show up in the display.



Arrays Arrays (used in constructing matrices, for example) are created in the array environment. The array environment is opened with a \begin{array} command and closed with an \end{array} command. Attached to the \begin{array} command is a string of letters indicating the number of columns in the array and the type of alignment in eachcolumn. For example, the string {llrr} declares that the array contains four columns, the first and second columns aligned on the left and the third and fourth columns aligned on the right. Required Output… 1 2 3 [4 5 6] 7 8 9 Needed Input… \documentclass{article} \title{My First Document} \author{First Author} \date{January 13, 2016} \begin{document} \maketitle \[ \left[ \begin{array}{ccc} 1 & 2 & 3\\ 4 & 5 & 6\\ 7&8&9 \end{array} \right] \] \end{document} Skill Development Course – Lecture 1 - Naresh Kumar Kodam
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LATEX2e 1.6 Note. The * in the eqnarray* environment causes the equations produced to be unnumbered. If you want numbered equations, use eqnarray instead of eqnarray*. Here is a file containing several complex mathematical expressions. Note. When typesetting long, complicated documents, it’s a good idea to input the file in small blocks, typesettingat each stage. This way, if your document contains an error, you’ll be able to find and correct it easily. Input 4



My First Document



\documentclass{article} \title{My First Document} \author{First Author} \date{January 13, 2016} \begin{document} \maketitle \begin{enumerate}



First Author January 13, 2016



1. Let x=(𝑥1 , … , 𝑥 𝑛), where the 𝑥𝑖 are non negative real numbers. Set



\item Let $\mathbf{x}=(x_1,\ldots,x_n)$, where the $x_i$ are nonnegative real numbers. Set \[ M_r(\mathbf{x}) = \left(\frac{x_1^r+x_2^r +\cdots+x_n^r}{n}\right)^{1/r}, \; \; r \in \mathbf{R} \setminus \{0\}, \] and \[ M_0(\mathbf{x})=\left( x_1 x_2 \ldots x_n \right)^{1/n}. \] We call $M_r(\mathbf{x})$ the \emph{$r$th power mean} of $\mathbf{x}$. Claim: \[ \lim_{r \rightarrow 0} M_r(\mathbf{x}) = M_0(\mathbf{x}). \] \item Define \[ V_n= \left[ \begin{array}{ccccc} 1 & 1 & 1 & \ldots & 1\\ x_1 & x_2 & x_3 & \ldots & x_n\\ x_1^2 & x_2^2 & x_3^2 & \ldots & x_n^2\\ \vdots & \vdots & \vdots & \ddots & \vdots\\ x_1^{n-1} & x_2^{n-1} & x_3^{n-1} & \ldots & x_n^{n-1} \end{array} \right]. \] We call $V_n$ the \emph{Vandermonde matrix} of order $n$.



𝑀𝑟 (𝑥) =



𝑥1𝑟 + 𝑥 𝑟2 + ⋯ + 𝑥 𝑟𝑛 𝑛 ∈ 𝐑\{0}



1/𝑟



,𝑟



and



𝑀0 (𝑥) = (𝑥1 𝑥2 ⋯ 𝑥 𝑛 )1/𝑛 . We call 𝑀𝑟 (𝑥) the 𝑟𝑡ℎ𝑝𝑜𝑤𝑒𝑟𝑚𝑒𝑎𝑛 of x. Claim: lim 𝑀𝑟 (𝑥) =  𝑀0 (𝑥). 𝑟→0



2. Define 1 1 1 ⋯ 1 𝑥1 𝑥2 𝑥 3 ⋯ 𝑥𝑛 𝑉𝑛 = 𝑥12  𝑥22  𝑥32 ⋯ 𝑥𝑛2  ⋮ ⋮ ⋮ ⋱ ⋮ 𝑛−1 ⋯ 𝑛−1 𝑥1𝑛−1 𝑥 𝑛−1 𝑥 𝑥 𝑛 2 3 We call 𝑉𝑛 the𝑉𝑎𝑛𝑑𝑒𝑟𝑚𝑜𝑛𝑑𝑒𝑚��𝑡𝑟𝑖𝑥 of order n.



Claim: det𝑉𝑛 = 



(𝑥𝑖 −  𝑥𝑗 ) 1≤𝑖



Claim: \[ \det V_n = \prod_{1 \leq i < j \leq n}(x_j-x_i). \] \end{enumerate} \end{document}
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