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LATEX Workflow circa 1993

• Diagram drawn in XFIG.

• Converted to encapsulated postscript.

• Inserted in a LATEX document via \epsfig.

• Processed with LATEX to give a dvi file.

• Viewed on screen with XTEX.

• Converted to ps file with DVIPS and subsequently printed!
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LATEX Workflow circa 2010

• Diagram drawn in LATEX using TikZ package.

• Processed with pdfLATEX to give a pdf file.

• Rendered on screen or printer with a pdf viewer (such as ACROBAT).
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Editors

• EMACS with AUCTEX.

• TEXWORKS.
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Choosing an Editor

• Bracket matching

• Line numbering

• Coloured LATEX commands

• SyncTEX

• Multi-platform support (Windows, Linux, Mac OS)

• Free
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LATEX DIY

• TEX flavour

• TEX, LATEX, PDFLATEX, LuaTEX, XeTEX, ConTEXt, ...

• TEX distribution

• TEXLive, MikTEX, ...
• Package Manager

• Packages

• Over 4000 packages to choose from!
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Diagrams in LATEX

• External application

• ADOBE ILLUSTRATOR, XFIG, ...
• Uses graphical primitives
• Issues with fonts

• picture environment

• Very limiting

• PS(PDF)TRICKS

• Limiting

• TikZ

• Uses mathematical primitives
• Uses same fonts as tex document
• Integrates with BEAMER class
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Anatomy of a diagram

1 \beg in{ t i k z p i c t u r e } [ t h i c k , h e l p l i n e s / . s t y l e={th in , draw=b l a ck ! 50} ]
2 \def\A{\ t e x t c o l o r { i n pu t }{$A$}} \def\B{\ t e x t c o l o r { i n pu t }{$B$}}
3 \def\C{\ t e x t c o l o r {output }{$C$}} \def\D{$D$}
4 \def\E{$E$}
5 \ c o l o r l e t { i n pu t }{ b l u e ! 8 0 ! b l a c k} \ c o l o r l e t {output}{ r ed ! 7 0 ! b l a c k}
6 \ c o l o r l e t { t r i a n g l e }{orange}
7 \ c o o r d i n a t e [ l a b e l=below l e f t :\A] (A) at ($ (0 , 0 ) + .1∗ ( rand , rand ) $ ) ;
8 \ c o o r d i n a t e [ l a b e l=r i g h t :\B] (B) at ($ ( 3 , 0 . 5 ) + .1∗ ( rand , rand ) $ ) ;
9 \draw [ i n pu t ] (A) −− (B ) ;

10 \node [ h e l p l i n e s , draw , l a b e l= l e f t :\D] (D) at (A) [ c i r c l e th rough=(B) ] {} ;
11 \node [ h e l p l i n e s , draw , l a b e l=r i g h t :\E ] (E) at (B) [ c i r c l e th rough=(A) ] {} ;
12 \ c o o r d i n a t e [ l a b e l=above :\C] (C) at ( i n t e r s e c t i o n 2 o f D and E ) ;
13 \draw [ output ] (A) −− (C) −− (B ) ;
14 \ f o r e a c h \ po i n t i n {A,B,C}
15 \ f i l l [ b lack , o p a c i t y =.5] (\ po i n t ) c i r c l e (2 pt ) ;
16 \beg in{ p g f o n l a y e r }{background}
17 \ f i l l [ t r i a n g l e ! 8 0 ] (A) −− (C) −− (B) −− c y c l e ;
18 \end{ p g f o n l a y e r }
19 \end{ t i k z p i c t u r e }
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Plotting a function

• LATEX can do floating point arithmetic

• However it is very very slow

• Solution: Use external program to generate the data

• TikZ has an inbuilt interface to GNUPLOT

• This requires GNUPLOT to be installed
• It also requires shell escape to be enabled on LATEX (the write18

mechanism switched on)

• Alternatively, use MAPLE, MATLAB, ... to generate a file of
coordinates which TikZ with then plot

• Why? No font issues.
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MAPLE plot Plotting a function
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Generating the data in MAPLE

1 c u r r e n t d i r (”C: / t e x /LaTeX /” ) :
2 A:=[ seq ( e v a l f ( [ t ∗ s i n (1/ t ) , t ∗ cos (1/ t ) ] ) ,
3 [ seq ( s /1000 , s =1 . .200) , seq (0.2+ s /100 , s = 1 . . 3 0 0 ) ] ) ] :
4 fd := fopen (” t a l k p l o t . t a b l e ” ,WRITE,TEXT) :
5 w r i t e d a t a ( fd ,A, f l o a t ) :
6 f c l o s e ( fd ) :
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Plotting the data in TikZ

• To plot the data

1 \draw [ th i c k , pa ramet r i c , domain =0 .0 : 1 . 5 , samp les =500]
2 p l o t f i l e { t a l k p l o t . t a b l e }

• To blow up the plot (note the use of BEAMER)

1 \ on ly<2>{\p g f t r a n s f o rm s c a l e {3}
2 \ c l i p (−1 ,−1) r e c t a n g l e ( 1 , 1 ) ; }
3 \ on ly<3>{\p g f t r a n s f o rm s c a l e {10}
4 \ c l i p (−0.2 ,−0.2) r e c t a n g l e ( 0 . 2 , 0 . 2 ) ; }
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An Algorithmic Example

• Consider n randomly placed points on a circle.

• The complete graph on the n points has

(
n

2

)
edges.

• Each pair of edges potentially yields an intersection point. Thus

there are at most

(n2
)
2

 intersection points.

• Problem: Compute the number of intersection points, C(n, 4).

• There is a algorithm to generate these points.

• This algorithm can be programmed into TikZ to compute C(n, 4).
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Animations

1 \begin { a n im a t e i n l i n e } [ c o n t r o l s ,
2 b u t t o n s i z e =1.2em ,
3 buttonbg =0 . 6 : 0 . 6 : 1 , bu t t on f g =0 . 2 : 0 . 2 : 1 ,
4 beg in={\begin { t i k z p i c t u r e } [ s c a l e =1.85]\ drawaxes } ,
5 end={\end{ t i k z p i c t u r e }} ]{8}
6
7 \ xdef \pos{−2}
8 \wh i l edo {\ l e n g t h t e s t {\ pos pt < 2 .1 pt }}{
9 \drawg{\ pos }\newframe

10 \ pgfmathsetmacro {\ pos }{\ pos + 0.1}
11 \ xdef \pos {\ pos }}
12
13 \drawg{\ pos}
14 \end{ a n im a t e i n l i n e }}

Animations

• TikZ can be used with the animate package



Credits

• beamer

• pgfpages

• xcolor

• eulervm

• listings

• tikz

• pgfplots

• animate

Credits

• presentation package - overlays

• two screen management

• colour support

• Euler math fonts

• verbatim listing of code

• graphics

• importation of plot data

• animations



Credits

• beamer

• pgfpages

• xcolor

• eulervm

• listings

• tikz

• pgfplots

• animate

Credits

• presentation package - overlays

• two screen management

• colour support

• Euler math fonts

• verbatim listing of code

• graphics

• importation of plot data

• animations



Credits

• beamer

• pgfpages

• xcolor

• eulervm

• listings

• tikz

• pgfplots

• animate

Credits

• presentation package - overlays

• two screen management

• colour support

• Euler math fonts

• verbatim listing of code

• graphics

• importation of plot data

• animations



Credits

• beamer

• pgfpages

• xcolor

• eulervm

• listings

• tikz

• pgfplots

• animate

Credits

• presentation package - overlays

• two screen management

• colour support

• Euler math fonts

• verbatim listing of code

• graphics

• importation of plot data

• animations



Credits

• beamer

• pgfpages

• xcolor

• eulervm

• listings

• tikz

• pgfplots

• animate

Credits

• presentation package - overlays

• two screen management

• colour support

• Euler math fonts

• verbatim listing of code

• graphics

• importation of plot data

• animations



Credits

• beamer

• pgfpages

• xcolor

• eulervm

• listings

• tikz

• pgfplots

• animate

Credits

• presentation package - overlays

• two screen management

• colour support

• Euler math fonts

• verbatim listing of code

• graphics

• importation of plot data

• animations



Credits

• beamer

• pgfpages

• xcolor

• eulervm

• listings

• tikz

• pgfplots

• animate

Credits

• presentation package - overlays

• two screen management

• colour support

• Euler math fonts

• verbatim listing of code

• graphics

• importation of plot data

• animations



Credits

• beamer

• pgfpages

• xcolor

• eulervm

• listings

• tikz

• pgfplots

• animate

Credits

• presentation package - overlays

• two screen management

• colour support

• Euler math fonts

• verbatim listing of code

• graphics

• importation of plot data

• animations



PD & R 2011

1 \begin { t i k z p i c t u r e } [ node d i s t a n c e=25mm,>=s t e a l t h ]
2 \node ( i d e a ) [ redbox , t e x t width=28mm]
3 {\ t ex tb f {Prove Riemann $\ zeta $ c o n j e c t u r e }} ;
4 \node ( l a t e x ) [ mybox , r i g h t =25mm of i d e a ]
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