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2.2

W2 Holst|: W4 QUK S IRt

\def\myinv#1{\frac{1}{#1}}

$\displaystyle \myinv{123}$ \quad
$\displaystyle \myinv{x~2+1}$

\def\mypfrac#i#2{\frac{\partial #1}{\partial #23}}

$\displaystyle \mypfrac{f (x,y)}{x}$

\newcommand\mypfrac [2]{\frac{\partial #1}{\partial #2}}

$\displaystyle \mypfrac{f(x,y)}{x}$

\newcommand\mypfrac[3] [1]{/
\frac{\partial~{#1} #2}{\partial #3~{#1}}/
}

$\displaystyle \mypfrac{f(x,y)}{x}$ \par\vskiplem
$\displaystyle \mypfrac[2]{f(x,y)}{x}$

123 22+1

of (z,y)

of (z,y)

o' f(x,y)
ozl

O f(x,y)
Ox?



3 Xparse

\usepackage{xparse}

\documentclass{oblivoir}
% \usepackage{xparse}



3.1 getting started: \NewDocumentCommand
3.1.1 e oA

%\def\hisname{ Gongyu'}
%\newcommand\hisname{ Gongyu'}
\NewDocumentCommand\hisname{}{ Gongyu'>} Does ‘Gongyu’ really like me?

Does \hisname\ really like me?

3.1.2 HE2 QIX}: 5fLt

\def\myinv#1{\frac{1}{#1}} 1
$\displaystyle \myinv{x"2+1}$ 72 +1
\newcommand\myinv [1]{\frac{1}{#1}} 1
$\displaystyle \myinv{x"2+1}$ 2 +1
\NewDocumentCommand\myinv{m}{\frac{1}{#1}} 1
$\displaystyle \myinv{x"2+1}$ 241




3.1.3 E£QX}: =

\def\mypfrac#1#2{\frac{\partial #1}{\partial #2}}
$\displaystyle \mypfrac{f(x,y)}{x}$

\newcommand\mypfrac [2]{\frac{\partial #1}{\partial

#2}}
$\displaystyle \mypfrac{f(x,y)}{x}$

\NewDocumentCommand\mypfrac{mm}{/
\frac{\partial #1}{\partial #2}

}

$\displaystyle \mypfrac{f(x,y)}{x}$

\NewDocumentCommand\myline{mm}
{\draw [blue] #1 -- #2;
}

\begin{tikzpicture}

\draw [help lines] (0,0) grid (3,3);
\myline{(0,0)}{(3,2)}
\myline{(0,3)}{(2,0)}
\end{tikzpicture}

of (z,y)

of (x,y)

of (z,y)




3.1.4 SMQxt

7~

\newcommand\mypfrac[3] [1]{/
\frac{\partial~{#1} #2}{\partial #3~{#1}}/
}

\NewDocumentCommand\mypfrac{ 0{1} m m}{/
\frac{\partial~{#1} #2}{\partial #3~{#1}}

}

$\displaystyle \mypfrac{f(x,y)}{x}$ \par\vskiplem
$\displaystyle \mypfrac[2]{f(x,y)}{x}$

o{7el 12 Slof 1 ALt

%% \IfNoValueTF h
\NewDocumentCommand\mypfrac{ o m m }{/
\IfNoValueTF {#1}

{\frac{\partial #2}{\partial #3}/

}

{\frac{\partial~{#1} #2}{\partial #3~{#1}1}%

}
}
$\displaystyle \mypfrac{f(x,y)}{x}$ \par\vskiplem
$\displaystyle \mypfrac[2]{f(x,y)}{x}$

9" f(x,y)
Ox!

O f(x,y)
Ox2

of (z,y)

ox
O f(x,y)

0x?
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\.

\NewDocumentCommand\myline{ 0 {blue} m m }
{\draw [blue,#1] #2 -- #3;
}

\begin{tikzpicture}

\draw [help lines] (0,0) grid (3,3);
\myline{(0,0)}{(3,2)}
\myline{(0,3)}{(2,0)}
\myline[thick,dotted]{(0,2)}{(3,1)}
\end{tikzpicture}

Question: label= 2 3 JAS71?

\.

%’ labels

\NewDocumentCommand\myline{ O{blue} m m 0{} }
{\draw [blue,#1] #2 -- #3 node [above right] {#4};
}

\begin{tikzpicture}

\draw [help lines] (0,0) grid (3,3);
\myline{(0,0)}{(3,2)}[A]
\myline{(0,3)}{(2,0)}[B]
\myline[thick,dotted]{(0,2)}{(3,1)}
\end{tikzpicture}

h

Question: \myline(0,0) (3,2){A}

11



3.2 xparse: basics

. 712y

— \NewDocumentCommand
— \RenewDocumentCommand
— \ProvideDocumentCommand

— \DeclareDocumentCommand

ESE

gl

]
ok

- \...ExpandableDocumentCommand
* True/False ZA

— \IfNoValueTF \IfNoValueT \IfNoValueF
— \IfValueTF \IfValueT \IfValueF
— \IfBooleanTF \IfBooleanT \IfBooleanF

® more...

- xparse Il texdoc xparse

— xparse: high-level document command parser’

12


http://mirrors.ctan.org/macros/latex/contrib/l3packages/xparse.pdf
http://wiki.ktug.org/wiki/wiki.php/LaTeXWorkshop/2016?action=download&value=kts2016-xparse-updated.pdf
http://wiki.ktug.org/wiki/wiki.php/LaTeXWorkshop/2016

3.3 argument specifiers

%l syntax:
\NewDocumentCommand{<command>}{<arg. spec.>}{<definition>}

3.3.1 mandatory argument specifiers

e m: {#1}
— +m

e r(): (#1)
- r<>: <#1>
—-rll:  I#1]

\NewDocumentCommand\mypfrac{ r|| r+= }{J

\frac{\partial #1}{\partial #2} of(x,y)
b ox
$\displaystyle \mypfrac|f(x,y)|+x=$ 7 working but bad example

* more
— RO {<default>}, v, b
- 1, u (not recommended by the team)

13



3.3.2 optional argument specifiers

o: [#1]
- +0:\par {18

- lo: no space trimming (after mandatory argument)
O{<default>}: [#1] or [<deftault>]

a0 (#1)
- d<> <#1>
—-dll: | #1 |

D(){<default>}: (#1) or (<deftault>)

s : either \mymacro or \mymacro*

\NewDocumentCommand\mymacro{sm}
{ \IfBooleanTF {#1} {<\mymacro*>} {<\mymacro>} }

t<token>: \mymacro or \mymacro<token>

- generalized t

more

- e, EQ){<default>} (experimental)

- g, G{<default>} (not recommended by the team)
14



3.3.3 Tt HH= argument specifiers
e 1: #1{...
® u<token>: #1<token>
e g: {#1}

o G{<default>}: {#1} or {<deftault>}

W hy ? In the xparse manual...

The simplest syntax is often best,

with argument specifications such as mmmm or ommmm,

namely an optional argument followed by some standard mandatory ones.

The optional argument can be made

to support key-value syntax using tools from I3keys.

15



\NewDocumentCommand\mytest{ m 0{} G{blue} }
{\textcolor{#3}{#2 #1}}

\mytest{Once} [\LARGE] you stop leaning,

you start dying.\par

\mytest{Once} [\LARGE] {orange} you stop leaning,

you start dying.\par

\mytest{Once} [\LARGE] {green} {\bfseries you stop leaning},
you start dying.\par

%\mytest{Once} [\LARGE] {\bfseries you stop leaning},
%you start dying. % ERROR

What's going on?

—

QUX} 70| AH|O|ATH QM = S SX[SHCt.

\NewDocumentCommand\mytest{ m 0{} !G{blue} }
{\textcolor{#3}{#2 #1}}

\mytest{Once} [\LARGE] {green} {\bfseries you stop leaning},
you start dying.\par

\mytest{Oncel} [\LARGE] {\bfseries you stop leaning},
you start dying. % SUCCESS

Once you stop
leaning, you start
dying.

you stop
leaning, you start
dying.

you stop
leaning, you start

dying.

Once green you
stop leaning, you
start dying.
Once you stop
leaning, you start

dying.

16



4+ tikz coding using xparse

\usepackage{xparse}

»\usepackage{xparse}
\usepackage{tikz-workshop}
ktuc wiki LaTeXWorhop 2020 Spring

17


http://wiki.ktug.org/wiki/wiki.php/LaTeXWorkshop/2020#s-4.5

4.1 help lines
4.1.1 help lines: step by step

\begin{tikzpicture}
\draw [black!50,dotted] (0,0) grid (4,2);
\end{tikzpicture}

\NewDocumentCommand\myhelplines{ 0{} r() r() }
{ \draw [black!50,dotted,#1] (#2) grid (#3); }

\begin{tikzpicture}
\myhelplines(0,0) (4,2)
\end{tikzpicture}

\NewDocumentCommand\myhelplines{ 0{} r() 40O }
{\IfNoValueTF {#3}
{ \draw [black!50,dotted,#1] (0,0) grid (#2); }
{ \draw [black!50,dotted,#1] (#2) grid (#3); }
}
\begin{tikzpicture}
\myhelplines[blue!50,s01id] (0,0) (4,2)
\myhelplines[red, step=5mm] (4,2)
\end{tikzpicture}

18



4.1.2 save to tkz-workshop.sty: \usepackage{tikz-workshop}

%% tikz-workshop.sty
%% \wkhelplines
\NewDocumentCommand\wkhelplines{0{}r()d ()}
{\IfNoValueTF {#3}
{\draw [black!50,dotted,#1] (0,0) grid (#2);}
{\draw [black!50,dotted,#1] (#2) grid (#3);}
}

%% \usepackage{tikz-workshopy = | F-4-- _

\begin{tikzpicture}

\wkhelplines[blue!50,s01id] (4,5)
\wkhelplines[dashed,red,step=5mm] (0,1) (4,4)

\wkhelplines[thin,solid,step=1mm] (2,3) (4,5)
\end{tikzpicture} L -




4.2 dot: step by step

%% to draw
\begin{tikzpicture}
\wkhelplines(4,3)
\draw [£ill] (0,0) circle (2pt);
\draw (1,1) circle (3pt);
\draw [fill] (3,2) circle (2pt)
node [inner sep=Opt,{label={45:4}}] {};
\end{tikzpicture}

%% define macro to use

\NewDocumentCommand\mydot{ 0{} r() DO){2pt} }

{ \draw [#1] (#2) circle (#3); }
\NewDocumentCommand\mydotfill{ 0{} r() DO){2pt} }
{ \draw [fill,#1] (#2) circle (#3); }

\begin{tikzpicture}
\wkhelplines(4,3)
\mydot£il1(0,0)
\mydot (1,1) (3pt)
\end{tikzpicture}

20



%% starred version
\NewDocumentCommand\mydot{ s 0{} r() DO{2pt} }
{\IfBooleanTF {#1}
{ \draw [fill,#2] (#3) circle (#4); }
{ \draw [#2] (#3) circle (#4); }
}

\begin{tikzpicture}
\wkhelplines(4,3)
\mydot*(0,0)

\mydot (1,1) (3pt)
\mydot*(3,2)
\end{tikzpicture}

L

O|H, label S ‘2 Ata|Ct.

ok

e label2t £7t 7|52 €0 \wkline 22 0|5 20|12

* tikz-workshop.styOll F7|StXL.

21



%% tikz-workshop.sty
%% \wkdot
\NewDocumentCommand\wkdot{s0{}r ()D<>{above}G{}0{circle}D() {\wkdefaultradius}}
{\IfBooleanTF {#1}
{\draw [£fill,#2] (#3) #6 (#7) node [inner sep=Opt,{label={#4:{#5}}}1{};}
{\draw [#2] (#3) #6 (#7) node [inner sep=Opt,{label={#4:{#5}}}1{};}
}

%% \usepackage{tikz-workshop} K

\begin{tikzpicture} ° . <::>

%% to draw
\wkhelplines(4,6)

\wkdot*(0,0) O b ®
\wkdot (1,1) (3pt)

\wkdot*(3,2)<45>{A}

%% more

\wkdot (0,5) \wkdot*(1,5)<[red]90>{K}
\wkdot (3,5) [ellipse] (10pt and 5pt)
\setwkcircleradius{4pt} %

\wkdot (0,4) \wkdot*(1,4) \wkdot(2,4) \wkdot*(2,4) (2pt) ®
\end{tikzpicture}

22



4.3 dots
4.3.1 dots: step by step

\begin{tikzpicture}
\wkhelplines(4,3)
\foreach \xx in {(0,0),(1,1),(2,0),(3,1),(4,0)} °© °© 4 ©
\draw [fill,blue] \xx circle (2pt);
\foreach \xx in {(0,2),(1,2),(2,2),(3,2),(4,3)} ° ®
\draw [red,thick] \xx circle (2pt);
\end{tikzpicture}
° °
\NewDocumentCommand\mydotsfill{ 0{} m D(O){2pt} }
{ \foreach \xx in {#2} \draw [fill,#1] \xx circle
(#3); }
\NewDocumentCommand\mydots { 0{} m DO{2pt} }
{ \foreach \xx in {#2} \draw [#1] \xx circle © o © °
(#3); }
\begin{tikzpicture} ‘ ° °
\wkhelplines(4,3)
\mydotsfill[blue]l{(0,0),(1,1),(2,0),(3,1),(4,0)}
\mydots [red, thick]{(0,2),(1,2),(2,2),(3,2),(4,3)} ® L]
\end{tikzpicture}

O|A|, \IfBooleanTF= AF23}0 starred (*) versionS Zt= SHLIC| 13 E \wkdotsZE 9|5t}



%/ tikz-workshop.sty
% \def\wkdefaultradius{1l.2pt}
% \NewDocumentCommand\setwkcircleradius{m}{\renewcommand\wkdefaultradius{#1}}
%% wkdots
\NewDocumentCommand\wkdots{ s 0{} m D(){\wkdefaultradius} }{%
\IfBooleanTF {#1}
{\foreach \xx in {#3} \draw [fill,#2] \xx circle (#4);}
{\foreach \xx in {#3} \draw [#2] \xx circle (#4);}
}

%% \usepackage{tikz-workshop}

\begin{tikzpicture} ° o °
\wkhelplines(4,3)
\wkdots*[blue]{(0,0),(1,1),(2,0),(3,1),(4,0)}(2pt)
\wkdots [red, thick]{(0,2),(1,2),(2,2),(3,2),(4,3)} b
\end{tikzpicture}

° °

%% \usepackage{tikz-workshop}
\begin{tikzpicture}
\wkhelplines(4,2)
\wkdots*[bluel{(0,0),(1,1),(2,0),(3,1),(4,00} (0] ® ©)
\setwkcircleradius{3pt}

\wkdots [red,thick]{(0,1),(1,1),(2,1),(3,1),(4,2)}
\end{tikzpicture}

24



3.2 dots: another way

4.
' FHEDHLIRSHR ot Ep

— =

o S UK uE ALESIY ; E T W7HXIE 25 QX2 FFOH| = A= StLef Al k.

%% tikz-workshop.sty

%% \wkDots

\NewDocumentCommand\wkDots{ s 0{} u; D(){\wkdefaultradius} }
{\IfBooleanTF #1

{
\draw [draw=none,mark=+*,mark size=#4,#2] plot coordinates {#3};
}
{
\draw [draw=none,mark=o,mark size=#4,#2] plot coordinates {#3};
}
}
%% \usepackage{tikz-workshop} o
\begin{tikzpicture}
\wkhelplines(4,2)
\wkDots*[blue] (0,0) (1,1)(2,0) (3,1) (4,0); (2pt) (0] @ ©)] @
\setwkcircleradius{3pt}
\wkDots [red,thick] (0,1)(1,1)(2,1)(3,1) (4,2);
\end{tikzpicture} * * *

25



4.4 line: step by step

\begin{tikzpicture}

\wkhelplines(4,2)

\draw [blue] (0,2) -- (3,0) node [right] {A};
\draw [red] (2,0) -- +(1,1) node [right] {B};
\end{tikzpicture}

\NewDocumentCommand\myline{ 0{} r() r() 0{} G{} }
{\draw [#1] (#2) - (#3)

node [black,right,#4] {#5};
}
\NewDocumentCommand\mylinePlus{ 0{} r() r(O 0{} G{} }
{\draw [#1] (#2) -- +(#3)

node [black,right,#4] {#53};
}

\begin{tikzpicture}

\wkhelplines(4,2) % \usepackage{tikz-workshop}
\myline [blue,dashed] (0,2) (3,0) [red] {A}
\mylinePlus[red] (2,0) (1,1) [above left]{B}
\end{tikzpicture}

26



\NewDocumentCommand\myline{ 0{} d"" r() r() 0{} G{} }
{\draw [name path=#2,#1] (#3) -- (#4)
node [black,right,#5] {#6};

}

\NewDocumentCommand\mylinePlus{0{} d"" r(r()0{}G{}} NN

{\draw [name path=#2,#1] (#3) -- +(#4)
node [black,right,#5] {#6}; RN

}

\begin{tikzpicture}

\wkhelplines(4,2) % \usepackage{tikz-workshop}
\myline[blue,dashed] "AA" (0,2) (3,0) [red]{A}
\mylinePlus [red] (2,0) (1,1) [above left]{B}
\end{tikzpicture}

%% tikz-workshop.sty
%% \wkline
\NewDocumentCommand\wkline{ t+ O{} 4"" r() 40 0{} G{} }
{\IfBooleanTF #1
{\draw [name path=#3,#2] (#4) -- +(#5) node [black,right,#6] {#7};}
{\draw [name path=#3,#2] (#4) -- (#5) node [black,right,#6] {#7};}
}




%% \usepackage{tikz-workshop}
\begin{tikzpicture}

\wkhelplines(4,2)
\wkline[blue,dashed]"AA" (0,2) (3,0) [red]{A}
\wkline+[red] (2,0) (1,1) [above left]{B}
\end{tikzpicture}

28



4.5 axes: \wkaxes

7

%% \wkaxes
\NewDocumentCommand\wkaxes{ 0{} D<>{0,0} r(O 40 0{} G{} o{} G{} }
{\IfNoValueTF {#4}
{\draw [->,>=stealth,#1] ({0,0}|-#2) -- (#3|-#2)
node (xaxis) [black,right,#5] {$#6$};
\draw [->,>=stealth,#1] (#2[-{0,0}) -- (#2|-#3)
node (yaxis) [black,above,#7] {$#8%};
}
{\draw [->,>=stealth,#1] (#3|-#2) —-— (#4|-#2)
node (xaxis) [black,right,#5] {$#63$};
\draw [->,>=stealth,#1] (#2|-#3) -— (#2|-#4)
node (yaxis) [black,above,#7] {$#8$};
}

\begin{tikzpicture}[scale=.5]
\wkhelplines(-1,-1)(6,6)
\wkaxes (5,5) {x}{y}
\end{tikzpicture}




\begin{tikzpicturel}[scale=.5]
\wkhelplines(-1,-1)(6,4)
\wkaxes [blue] (-1,-1) (6,4) [below] {x}[left]{y}
\end{tikzpicture}
T2

\begin{tikzpicturel}[scale=.5] ?
\wkhelplines(-1,-1)(6,4) ;
\wkaxes [blue] (-1,-1) (6,4){x_1}{x_2} X
\wkaxes [dashed]<2,1>(-1,-1) (6,4) H,_A,H,H% ........ >
\end{tikzpicture} i

l

f(x)

I
\begin{tikzpicture}[scale=.5] | 7
\wkhelplines(-1,-1) (6,6) |
\wkaxes [blue] (-1,-1) (6,6) {x}{f (x)} i
\wkaxes [-,dashed]<2,1>(-1,-1) (6,6)
\wkaxes<5,2>(5,2) (1,5) [Lleft]{p}{q} P
\end{tikzpicture} PR RS Y MR -

I

I

1
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4.6 ticks
4.6.1 ticks: \wkticks

%% wkticks
\NewDocumentCommand\wkticks{ s 0{} D(.{0} D.){0} m 0{} D(.{0} D.) {0}m }
{\IfBooleanTF {#1}
{ \foreach \xx in {#5}
\draw [#2] (\xx cm,#3pt) -- (\xx cm,#4pt);
\foreach \yy in {#9}
\draw [#6] (#7pt,\yy cm) -- (#8pt,\yy cm);
}
{ \foreach \xx/\xtext in {#5}
\draw [#2] (\xx cm,#4pt) -- (\xx cm,#3pt)
node [black,below,text height=1.25ex,text depth=.25ex] {\xtext};
\foreach \yy/\ytext in {#9}
\draw [#6] (#8pt,\yy cm) -- (#7pt,\yy cm) node [black,left] {\ytext};
¥
}

31




\begin{tikzpicture}[scale=.5]
%\wkhelplines(-1,-1)(6,6)
\wkaxes(-1,-1) (56,5){x}{y}

\wkticks*(-5..2){1,...,4}(0..10){1,3,4}

\end{tikzpicture}

\begin{tikzpicture}[scale=.5]
%\wkhelplines(-1,-1) (6,6)
\wkaxes(-1,-1) (5,5) {x}Hy}

\wkticks*(-2..2){1,...,4}(0..10){1,3,4}

\wkticks{1,...,4}{1,3,4}
\end{tikzpicture}

\begin{tikzpicturel}[scale=.5]
%\wkhelplines(-1,-1)(6,6)
\wkaxes(-1,-1) (56,5) {x}{y}

\wkticks*(-2..2){1,...,4}(0..10){1,...

\wkticks{1,2/$x'$,3,4}{1,3/8y"*$,4}
\end{tikzpicture}

12 3 4

1 2 3 4
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4.6.2 ticks: \wktikcsx and \wktikcsy

%% wktikcsx
\NewDocumentCommand\wkticksx{ s 0{} D(.{0} D.){2} m 0{} }
{\IfBooleanTF {#1}
{ \foreach \xx/\xtext in {#5}
\draw [#2] (\xx cm,#4pt) -- (\xx cm,#3pt);
}
{ \foreach \xx/\xtext in {#5}
\draw [#2] (\xx cm,#4pt) -- (\xx cm,#3pt)
node [black,below,text height=1.25ex,text depth=.25,#6] {\xtext};

%t wktikcsy
\NewDocumentCommand\wkticksy{ s 0{} D(.{0} D.){2} m O{} }
{\IfBooleanTF {#1}
{ \foreach \yy/\ytext in {#5}
\draw [#2] (#4pt,\yy cm) -- (#3pt,\yy cm);
}
{ \foreach \yy/\ytext in {#5}
\draw [#2] (#4pt,\yy cm) -- (#3pt,\yy cm) node [black,left,#6] {\ytext};
}

33



4.7 plotting functions

4.7.1 functions: \wkfn

\NewDocumentCommand\wkfn{ 0{} D""{} m D[.{1.1} D.1{5} 0{} G{}}
{
\draw [samples=200,name path=#2,#1] plot [domain=#4:#5] (\x,{#3})
node [black,above right,#6] {#71};

y (r—1)2+1

\begin{tikzpicture}[scale=.5] 8
\wkhelplines(-1,-1)(7,10)
\wkaxes(-1,-1) (7,10) {x}{y}
\wkfn{8-4/3*\x}[0. .6]
\wkticks{6}{2,8}

\def\Fx{(\x-1) "2+1}

\wkfn[blue] {\Fx}[-1..4]1{$(x-1)"2+1$}
\end{tikzpicture}
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4.8

intersection points

4.8.1 \wkXpoint

,

% definition: \wkXpoint (together with macros with "path name")
\NewDocumentCommand\wkXpoint{s0{}mmD () {}0{1}D<>{456}G{}D () {\wkdefaultradius}}
{\IfBooleanTF {#1}
{
\path[fill,name intersections={of=#3 and #4},#2] (intersection-#6)
coordinate (#5) circle (#9) node [inner sep=Opt,{label={#7:{#8}}}1{};
}
{
\path[name intersections={of=#3 and #4},#2] (intersection-#6)
coordinate (#5) node [inner sep=0pt,{label={#7:{#8}}}1{};
}
}

%% \usepackage{tikz-workshop} .

\begin{tikzpicture} N
\wkhelplines(4,2) N
\wkline[blue,dashed] "AA" (0,2) (3,0) [red]{A} S
\wkline+[red] "BB" (2,0) (1,1) [above left]{B}

\wkXpoint*{AA}{BB} (X)<90>{E} : : N

\end{tikzpicture}
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\begin{tikzpicture}[scale=.5]
\wkhelplines(-1,-1)(7,9)
\wkaxes(-1,-1) (7,9) {x}{y}
\wkfn"DD"{8-4/3*\x}[0. .6]
\wkticks{6}{2,8}

\def\Fx{(\x-1)"2+1}

\wkfn[blue] "Fx"{\Fx}[-1..4]1{$(x-1)"2+18$}
\wkXpoint*{DD}{Fx} (X) (3pt)
\wkdot (X) <0>{A} (5pt)

\end{tikzpicture}

(z—1)2+1

\begin{tikzpicture}[scale=.5]
\wkaxes(7,6){x}{y}

\wkfn"Dx"{4-2/3%\x}[0. .6]

\wkticks{6}{4}

\def\Gx{(\x-3)"2+1}

\wkfn[blue] "Gx"{\Gx}[1..5] [abovel {$(x-3) " 2+1$}
\wkXpoint*{Dx}{Gx} (X1)<180>{A}(3pt)
\wkXpoint*{Dx}{Gx} (X2) [2]<90>{B}(3pt)
\end{tikzpicture}

)
8
A
2
x
6
Y
(x—3)%+1
4
A
B
x
6
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4.8.2 \wkvXpoint and \wkhXpoint

\begin{tikzpicture}[scale=.5]
%\wkhelplines(-1,-1) (7,10)
\wkaxes(-1,-1) (7,10) {x}{y}
\wkfn"DD"{8-4/3%\x}[0. .6]
\wkticks{2,6}{2,7,8} YA
\def\Fx{(\x-1) "2+1}

\wkfn[blue] "Fx"{\Fx}[-1..4]1{$(x-1)"2+1$}
\wkXpoint*{DD}{Fx} (X) (3pt)

\wkdot (X) <0>{A} (5pt)

\wkvXpoint*[blue] {2}{Fx} (¥)<-45>{Y}(3pt)
\wkhXpoint* [red] {7}{Fx}(Z)<-45>{Z} (3pt)
\draw [dotted] (Y) -- (Y|-0,0);

\draw [dashed] (Z) -- (Z-10,0);
\end{tikzpicture}

(z—1)%+1
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4.9 projections

4.9.1 projections: \wkproj

s D

%% projection on axes (depending \wkaxes)
%% \wkproj
\NewDocumentCommand\wkproj{s0{}r () 0{}G{}0{}G{}D () {\wkdefaultradius}}
{\IfBooleanTF {#1}
{\draw [dotted,#2] (#3 |- xaxis) node [black,below,#4] {#5}
-- (#3) -- (yaxis |- #3) node [black,left,#6] {#7};
\draw [fill] (#3) circle (#8);
}
{\draw [dotted,#2] (#3 |- xaxis) node [black,below,#4] {#5}
-- (#3) -- (yaxis |- #3) node [black,left,#6] {#7};
}
}

\begin{tikzpicturel}[scale=.5]
\wkaxes(7,6) {x}{y}
\wkline"AA"(1,6)(6,2){A} Yy ¢
\wkline"BB"(1,1) (6,6){B}
\wkXpoint*{AA}{BB}(C)<0>{C} (3pt) A
\wkproj (C) {$x~*$}{$y *$} b
\end{tikzpicture}




4.9.2 \wkprojx and \wkprojy

\begin{tikzpicturel}[scale=.5]

\wkhelplines(7,6)

\wkaxes(7,6){x_1}{x_2}

\wkprojx* [thick] (3,3){A}

\coordinate (B) at (4,5);
\wkprojy* [dashed] (B) {$x_2"*$} (3pt)
\wkprojx*[solid,bluel (5,4) [below right,red]{C}(4pt)
\end{tikzpicture}

€2

2

T1
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4.10 tangent line

€2

€1
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\begin{tikzpicture}[scale=.5]

\draw [dotted] (0,0) grid (7,7);

\coordinate (B) at (3,4) ;

\draw [name path=Ux,smooth,tension=.7]
plot coordinates {(2,7) (B) (7,3)};

\wktangent0On [blue] {Ux}(B) [3cm. .4cm]

\wktangentOn[red,dashed]{Ux}(B) (1,2) [2cm. .4cm]

\wkvXpoint*{56}{Ux} (K)
\wktangentOn{Ux} (K) [3cm. .3cm]
\wkhXpoint*{5}{Ux} (KK)
\wktangentOn{Ux} (KK) [3cm. .3cm]
\end{tikzpicture}

\begin{tikzpicturel}[scale=.5]
\draw [dotted] (0,0) grid (7,7);
\coordinate (B) at (3,4) ;
\draw [name path=Ux,smooth,tension=.7]

plot coordinates {(2,7) (B) (7,3)};
\wktangentOn [blue]{Ux}(B) [3cm. .4cm]
\setwktangentdelta{1}{2} 7%/, set variations
\wktangent0On [red] {Ux} (B) [3cm. .4cm]
\end{tikzpicture}
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