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% !TeX spellcheck = en_B
% !TeX encoding = UTF-8 %%%These comments just make you look like you know what you're doing
\documentclass[8pt]{beamer}  %%% Specifies the class, with 8pt font size

\input{preamble} %%%adds the general preamble

\title{{\color{aa}\Huge\adfbullet{9}}AL FM Discrete} %%%Title and subtitle
\subtitle{Template, \textattachfile{Template.tex}{(TeX)}} %%%This embeds the tikz source code into the resulting pdf...

\begin{document}

\frame{\titlepage} %%%Makes titlepage

\setlength{\abovedisplayskip}{0pt}
\setlength{\belowdisplayskip}{0pt}
\setlength{\abovedisplayshortskip}{0pt}
\setlength{\belowdisplayshortskip}{0pt}  %%%Compresses math

\begin{frame}{Title}   %%%Frame with title
    Here is some normal text. Followed by a list.
\begin{itemize}
	\item First item.
	\item Second item
    \item \begin{itemize}
            \item<+-> List inside a list!!
            \item<+-> And another. These appear one at a time.
        \end{itemize} 
    \item Final item
\end{itemize}

\alert<+->{Here is an alert which is only highlighted on the last slide}

\end{frame}

\begin{frame}{Boxes}
	There are three commonly used boxes.
	
	\begin{definition}
	This is a \textbf{definition box}, it can be helpful to put the word being defined into bold text.
	\end{definition}
	
	\begin{problem}
	        This is a problem box. With some displayed math...
	        \[y=x^2\]
	\end{problem}
	
	\begin{solution}<2->
	This is a solution which only appears on the next slide.
	\end{solution}
	
	\begin{solution}<3->
	Appears even later!
	\end{solution}

\end{frame}

\begin{frame}{The sol command}

The first time you use \sol{it doesn't cover it up}.

However the second time \sol{it does}.

You can put math inside it, $5x+4x=$ \sol{$9x$}

And you can use it inside a math environment:

\begin{align*}
    y &= \sol{5} \\
    x &= \sol{$x^2$} \\
    xy &= \sol{$5x^2$}
\end{align*}

But this will throw up some errors, but still compile.

\end{frame}

\begin{frame}{columns}
    \begin{columns}
    \begin{column}{.5\linewidth}
    Columns can be very useful.
    \end{column}
    \begin{column}{.5\linewidth}
    To display info side by side.
    \end{column}
    \end{columns}
        \begin{columns}[T] %%%Aligned at the top!!!
    \begin{column}{.5\linewidth}
    \begin{problem}
            You can even put boxes inside the columns to save space.
    \end{problem}
    \end{column}
    \begin{column}{.5\linewidth}
    \begin{solution}<2->
    With a solution.
    \end{solution}
    \end{column}
    \end{columns}
    
\begin{definition}
\noindent
\begin{minipage}{.4\linewidth}
Using columns inside boxes is best achieved with minipages.
\end{minipage}%
\begin{minipage}{.6\linewidth}
\begin{center}
\colorbox{cc!30}{
\begin{nicetable}{cc|ccc}
\multicolumn{2}{c}{} & \multicolumn{3}{c}{Player $2$}\\
\multicolumn{1}{c}{} &  & $X$  & $Y$ & $Z$ \\ \cline{2-5}
\raisebox{0.0cm}{\multirow{3}*{\rotatebox{90}{Player $1$}}}  & $P$ & $4$ & $2$ & $2$ \\
& $Q$ & $-3$ & $5$ & $1$ \\
& $R$ & $2$ & $-1$ & $3$ \\
\end{nicetable}}
\end{center}
\end{minipage}
\end{definition}
\end{frame}







\begin{frame}{The tikzmarknode command}

    \alert{Useful when annotating equation}
    
    Use it anywhere to create a node named anything that you can refer back to later. Also compiles but with errors...
    
	\begin{flalign*}
		\text{Maximise} && P &= V-3 && \\
		\text{Subject to} && V -6p-4q + s_1 &= 0 && \\
				  && V -p-7q + s_2 &= 0 && \\
				  && \tikzmarknode{A}{p + q + s_3} &= 1 &&
	.\end{flalign*}

\begin{tikzpicture}[overlay,remember picture]
    \draw[color=aa,<-] (A) --++ (1,-1) node[fill=cc] {The annotation $x^2$};
\end{tikzpicture}

\end{frame}

\begin{frame}{Tables}

\begin{center}
\colorbox{cc!30}{
\begin{nicetable}{c|cccccc|c}
$P$ & $v$ & $p$ & $q$ & $s_1$ & $s_2$ & $s_3$ & RHS \\ 
  \hline
1 & $-1$ & $0$ & $0$ & 0 & 0 & 0 & $-3$   \\ 
   \hline
0 & 1 & $-6$ & $-4$ & 1 & 0 & 0 & 0 \\ 
  0 & 1 & $-1$ & $-7$ & 0 & 1 & 0 & 1  \\ 
  0 & 0 & $1$ & 1 & 0 & 0 & 1 & 1 \\ 
\end{nicetable}}
\end{center}

Tikz pictures, as well as tables, basically everything can be shrunk with the adjust box command. You can specify max width, max height, width height etc.

\centering
\adjustbox{max width=4cm}{
\colorbox{cc!30}{
\begin{nicetable}{c|cccccc|c}
$P$ & $v$ & $p$ & $q$ & $s_1$ & $s_2$ & $s_3$ & RHS \\ 
  \hline
1 &\boxed{$-1$} & $0$ & $0$ & 0 & 0 & 0 & $-3$   \\ 
   \hline
0 & 1 & $-6$ & $-4$ & 1 & 0 & 0 & 0 \\ 
  0 & 1 & $-1$ & $-7$ & 0 & 1 & 0 & 0  \\ 
  0 & 0 & $1$ & 1 & 0 & 0 & 1 & 1 \\ 
\end{nicetable}}
}

\end{frame}


\begin{frame}[shrink=60]{The shrink command, automatically shrinks to fit on page, but is helpful to give a number so it knows how much horizontal space it has.}
This is the contents.

\lipsum

\begin{problem}
        \lipsum
\end{problem}

\end{frame}


\begin{frame}{The onslide}
    Can be used on anything but really cool with tikz pictures.
                \centering
\adjustbox{max width=.8\textwidth}{
\def\complex{(0,0) ellipse (7cm and 6cm)} %%%%These can be used as variables
\def\real{(0,0) ellipse (6.5cm and 3.5cm)}
\def\algebraic{(1.7,0) circle (5cm)}
\def\imag{(1.3,-4.7) ellipse (2.2cm and 1cm)}
\def\int{(2.9,-0.6) ellipse (2.6cm and 2.3cm)}
\def\whole{(2.9,-0.7) ellipse (2.1cm and 1.6cm)}
\def\count{(2.9,-0.9) ellipse (1.3cm and 1cm)}
\begin{tikzpicture}
        %%Complex%%%%%%%%%%%%%%%%%%5
        \onslide<2->{\filldraw[orange,fill opacity=0.1] \complex;
        \node[color=orange] at (0,5.5) {Complex Numbers};
        \node[color=orange] at (-4,4.2) {$\pi+3i$};
        \node[color=orange] at (-5,3.2) {$e-\pi i$};}
        %%%%%%Real%%%%%%%%%%%%%5
        \onslide<3->{\filldraw[green,fill opacity=0.1] \real;
        \node[color=green] at (0,3) {Real Numbers};}
        %%%%Transcendental%%%%%%%%%%5
        \onslide<4->{\node[color=green,align=left] at (-5,0.3) {Transcendental \\ Numbers};
        \node[color=green] at (-6,-0.5) {$\pi$};
        \node[color=green] at (-5.3,-1) {$e$};}      
        %%%%%%%Irrational and real%%%%%%
        \onslide<5->{\node[color=green] at (-2.9,2.3) {Irrational Numbers};
        \node[color=green] at (2.9,2.3) {Rational Numbers};
        \draw[color=green] (0,-3.5) -- (0,2.5);
        \node[color=green] at (-1.7,1.4) {$\sqrt{2}$};
        \node[color=green] at (-2.6,-0.3) {$-\sqrt{5}$};                
        \node[color=green] at (-1.3,-2.2) {$\sqrt[3]{26}$};
        \node[color=green] at (0.9,1.6) {$\frac{2}{3}$};                
        \node[color=green] at (5.7,0.7) {$\frac{97}{32}$};}
        %%%%%Algebraic%%%%%%%%%%
        \onslide<6->{\filldraw[blue,fill opacity=0.1]  \algebraic;
        \node[color=blue] at (1.7,4.5) {Algebraic Numbers};
        \node[color=blue] at (3.7,3.9) {$9+5i$};
        \node[color=blue] at (4.6,3.1) {$1+i$};}
        %%%%%Imag%%%%%%%%%%%%%%%
        \onslide<7->{\filldraw[purple,fill opacity=0.1]  \imag;
        \node[color=purple] at (1.3,-4.3) {\footnotesize Pure Imaginary Numbers};
        \node[color=purple] at (-0.5,-5) {$e i$};
        \node[color=purple] at (0.5,-5.3) {$\pi i$};
        \node[color=purple] at (0.8,-4.6) {$i$};
        \node[color=purple] at (2.0,-4.7) {$5 i$};}
        %%%%%Int%%%%%%%%%%%%%
        \onslide<8->{\filldraw[color=blue, fill opacity=0.1] \int;
        \node[color=blue] at (2.9,1.2) {Integers};
        \node[color=blue] at (0.9,0.4) {$5$};
        \node[color=blue] at (2.6,-2.6) {$-99$};}
        %%%%%5Whole%%%%%%5
        \onslide<9->{\filldraw[color=blue, fill opacity=0.1] \whole;
        \node[color=blue] at (2.9,0.3) {Whole Numbers};
        \node[color=blue] at (4.5,-0.6) {$0$};}
        %%%%%%%%%%Count%%%%%%%%%
        \onslide<10->{\filldraw[color=blue, fill opacity=0.1] \count;
        \node[color=blue,align=center] at (2.9,-0.5) {Counting \\ Numbers};
        \node[color=blue] at (2.2,-1.2) {$1$};
        \node[color=blue] at (2.8,-1.6) {$2$};
        \node[color=blue] at (3.4,-1.3) {$99$};}
\end{tikzpicture}}

\end{frame}

\end{document}
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There are three commonly used boxes.
Definition
This is a definition box, it can be helpful to put the word being defined into bold

text.

Problem

This is a problem box. With some displayed math...

y=x
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Problem
This is a problem box. With some displayed math...
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This is a solution which only appears on the next slide.



There are three commonly used boxes.

Definition
This is a definition box, it can be helpful to put the word being defined into bold
text.
Problem
This is a problem box. With some displayed math...
2
y=x

Solution
This is a solution which only appears on the next slide.

Solution
Appears even later!



The sol command

The first time you use ‘ it doesn't cover it up ‘ .

However the second time |:| .

You can put math inside it, 5x + 4x = |:|

And you can use it inside a math environment:

y=[]
-
w=[T1

But this will throw up some errors, but still compile.
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The sol command

The first time you use ‘ it doesn't cover it up ‘ .

However the second time .

You can put math inside it, 5x + 4x =

And you can use it inside a math environment:

0y =522

But this will throw up some errors, but still compile.
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Columns can be very useful. To display info side by side.

Problem

You can even put boxes inside the
columns to save space.
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Us}l]r}g CZIur:Es |r.15!de boxes is best - p 4 5 5
achieved with minipages. % Q -3 5 1
o R 2 -1 3



columns

Columns can be very useful. To display info side by side.
Problem Solution
You can even put boxes inside the With a solution.

columns to save space.

Definition
Player 2
. . . X Y Z
Uskl]r}g CZIur:Es |r.15!de boxes is best - p 4 5 5
achieved with minipages. % Q -3 5 1
o R 2 -1 3



The tikzmarknode command

Useful when annotating equation

Use it anywhere to create a node named anything that you can refer back to later.
Also compiles but with errors...

Maximise P=V-3
Subject to V—-6p—4g+s1 =0
V—-p—-79g+s2=0
p+qg+s3=1

The annotation x?



P v p q s1 S s3 RHS
1 -1 0 0 0 0 0 -3
0 1 -6 -4 1 0 0 0
0 1 -1 —7 0 1 0 1
0 1 1 0 0 1 1

Tikz pictures, as well as tables, basically everything can be shrunk with the adjust box
command. You can specify max width, max height, width height etc.

P v p q s s s RHS
1 o 0o o 0 0o -3
0 1 -6 —4 1 0 0 0
0 1 -1 -7 0 1 0 0
0 0 1 1 0 0 1 1



The shrink command, automatically shrinks to fit on page, but is helpful to

give a number so it knows how much horizontal space it has.

This s the contents.

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elt, vestibulum ut, placerat ac, adipiscing vitae, fels. Curabitur dictum gravida mauris. Nam arcu libero, nonummy eget, consectetuer id, vulputate a
magna. Donee vehicula augue eu neque. Pellentesque habitant morbi tristique sencctus et netus et malesuada fames ac turpis cgestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna
fringilla ultrces. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien st, 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, fringila a, evismod sodales, sollcitudin vel, wisi. Morbi auctor lorem non justo. Nam lacus libero, pretium a, lobortis itae, ultrcies et, tellus. Donec aliquet, tortor sed accumsan bibendum, erat ligula
aliquet magna, vitas ornare odio metus a mi. Morbi ac orci et nisl hendrerit molls. Suspendisse ut massa. Cras nec ante. Pellentesaue a nulla. Cum sociis natoque penatibus et magnis dis parturient montes, nascetur
vidiculus mus. Aliquam tincidunt urna. Nulla ullameorper vestibulum turpis. Pellentesque cursus luctus mauris.

Nulla malesuada portitor diam. Donec fels erat, congue non, volutpat at, tincidunt tristique, libero. Vivamus viverra fermentum fels. Donec nonummy pellentesque ante. Phasellus adipiscing semper eit. Proin
fermentum massa ac quam. Sed diam turpis, moleste vitac, placerat 3, molestie nec, leo. Maecenas lacinia. Nam ipsum ligula, eleffend at, accumsan nec, suscipt 3, ipsum. Morbi blandit ligula feugiat magna. Nunc
eleifend consequat lorem. Sed lacinia nulla vitae enim. Pellentesque tincidunt purus vel magna. Integer non enim. Pracsent 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 veljusto vitae lacus tincidunt ultrices. Lorem ipsum dolor sit amet, consectetuer adipiscing eli. In hac habitasse platea dictumst. Integer tempus convallis augue
Etiam facilisis. Nunc clementum fermentum wisi. Aenean placerat. Ut imperdiet, enim sed gravida sollicitudin, fels odio placerat quam, ac pulvinar clit purus eget enim. Nunc itae tortor. Proin tempus nibh sit amet
nis. Vivamus quis tortor vitae risus porta vehicula

Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus semper, leo velt ultricis tellus, ac venenatis arcu wis vel nisl Vestibulum diam. Aliquam pellentesque, augue quis sagitts posuere,
turpis lacus congue quam, in hendrerit risus eros eget fels. Maccenas eget erat in sapien mattis porttitor. Vestibulum portitor. Nulla facilsi. Sed a turpis eu lacus commodo facilsis. Morbi fringill, 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. Nula egestas. Curabitur 3 leo. Quisque egestas wisi eget
nunc. Nam feugiat lacus vel est. Curabitur consectetuer.

Suspendisse vel feli. Ut lorem lorem, interdum eu, tincidunt sit amet, laoreet vitae, arcu. Aenean faucibus pede eu ante. Praesent enim elit, rutrum at, molestie non, nonummy vel, isl. U lectus eros, malesuada sit
amet, fermentum eu, sodales cursus, magna. Donec eu purus. Quisque vehicula, urna sed ultriies auctor, e

commoda pretium, ultricies non, pharetra in, velit. Integer arcu est, nonummy in, fermentum faucibus, egestas vel, odic

pede lorem egestas dui, et convalls i

at sed nulla. Done luctus. Curabitur et nunc. Aliguam dolor odio,

Sed commado 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 fels odio, sollcitudin sed, volutpat 3, ornare ac, erat. Morbi quis dolor. Donec pellentesque, erat ac
metus ulticies tellus. Proin et quam. Class aptent tacit sociosqu ad litora torquent per conubia nosts

ittis semper, nunc dui lobortis purus, quis congue purus

a, per inceptos hymenaeos. Praesent sapien turpi, fermentum vel, eleifend faucibus, vehicula eu, lacus.
Problem
Lorem ipsum dolor sit amet, consectetuer adipiscing elt. Ut purus elit, vestibulum ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero, nonummy eget, consectetuer id, vulputate
gn. Danec 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 fringila ultices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Prasent eget sem vel leo ultices bibendum. Aenean faucibus. Morbi dolor nulla,
malesuada eu, pulvinar at, molls ac, nulla. Corabitur auctor semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Dus eget orci it amet orci dignissim rutrum.
Nam dui ligula, fringilla 3, euismod sodales, solicitudin vel, wisi. Morbi auctor lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus. Donec afiquet, 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 parturient montes,
nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper vestibulum turpis. Pellentesaque cursus fuctus mauris
DTS R i B CHR S IR ST (T e o S BT i S O Airin s mayas fan
fermentum massa ac quam. Sed diam turpis, molesti vitae, placerat 3, molestie nec, leo. Maecenas lacinia. Nam ipsum ligula, eleifend at, accumsan nec, suscipit a, ipsum. Morbi blandit ligula feugiat magna. Nunc
ond carsegen e e sl itod enim. Peeesgee it pure el maghs. esis o e, rses. o nune o pon, Donee b qoam sl Noll e pubiTe et
nec 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 dictums. Integer tempus convallis
augue. Etiam facilisis. Nunc elementum fermentum wisi. Aencan placerat. Ut imperdiet, enim sed gravida sollicitudin, fels odio placerat quam, ac pulvinar et purus eget enim. Nunc vitae tortor. Proin tempus nibh
met nisl. Vivamus quis tortor vitae risus porta vehicula
Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus semper, o velt ultricies tellus, ac venenatis arcu wisi vel nisl, Vestibulum diam. Aliquam pellentesque, augue quis sagittis posucre,
turpis Iacus congue quam, in hendrert risus eros eget fels. Maecenas eget erat in sapien matti porttitor. Vestibulum porttitor. Nulla facilisi. Sed 3 turpis eu lacus commodo facilsis. Morbi ringila, wisiin dignissim
interdum, justo lectus sagittis dui, <t vehicula libero dui cursus dui. Mauris tempor ligula sed lscus. Duis cursus enim ut augue. Cras ac magna. Cras nulla. Nulla egestas. Curabitur 3 leo. Quisque egestas wisi eget
unc. Nam feugiat lacus vl est. Curabitur consectetuer
Suspendisse vel felis. Ut lorem lorem, interdum eu, tincidunt sit amet, lsoreet vitae, arcu. Aenean faucibus pede eu ante. Prassent enim elit, rutrum at, molestie non, nonummy ve, nisl. Ut lectus eros, malesuada sit
ame ntum eu, sodales cursus, magna. Donec eu purus. Quisque vehicula, ura sed ulticies auctor, pede lorem egestas dui, et convalls eit erat sed nulla. Donec fuctus. Curabitur et nunc. Aliquam dolor odio,
commodo pretium, ultricies non, pharetra in, veli. Integer arcu est, nonummy i, fermentum faucibus, egests 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 plate dictums. Pellentesque non
elt. Fusce sed justo eu urna porta tincidunt. Mauris fels odio, sollicitudin sed, volutpat 3, ormare ac, erat. Morbi quis dolor. Donec pellentesque, erat ac sagittis semper, nunc dui lobortis purus, quis congue purus
metus ulticies tellus. Proin et quam. Class aptent taciti sociosqu ad litora torquent per conubia nostr3, per inceptos hymenaeos. Prassent sapien turpis, fermentum vel, eleifend faucibus, vehicula eu, lacus.
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The onslide

Can be used on anything but really cool with tikz pictures.

Algebraic Numbers

Real Numbers

Rational Numbers

Integers

Whole Numbers

Counting
Numbers

Pure Imaginary Numbers

! 5i



