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1 Initializing a table: \tkzTabInit

1.1 Definition

\tkzTabinit[⟨local options⟩]{⟨e(1)/h(1),...,e(p)/h(p)⟩}{⟨a(1),...,a(n)⟩}

arguments default definition

list1 no default {⟨e(1)/h(1),...,e(p)/h(p)⟩}
list2 no default {⟨a(1),...,a(n)⟩}

Themandatory arguments of thismacro are two comma-separated lists. Thefirst one has𝑝 elements,which define
𝑝 rows of the table. The secondonehas𝑛 elements,whichdefine𝑛 values of the variable. Each value of the variable
corresponds to a column.

– List 1: the elements of the first list are pairs e(i)/h(i),where / separates an expression e(i) from a number
expressed in centimeters. For every 𝑖, h(i) is a decimal number: the height in cm of the row that contains
the expression e(i). Decimal numbers use a period as decimal separator.

– List 2: the symbols “/” and “,” cannot be used in e(i) unless they are protected inside a group1. Instead of
protecting a commawith a pair of braces, as in {4,5}, you can use a command such as \numprint{4,5} or
\np{4,5}2.

numprint

options default definition

espcl 3 cm space between two values
lgt 2 cm width of the first column
deltacl 0.5 cm margin before the first and after the last value
lw 0.4 pt line width of the table
nocadre false by default, the table is framed
color false boolean, allows colors3

colorC white color of the first column
colorL white color of the first row
colorT white color of the main part
colorV white color of the cell of the variable
help false shows the names of the construction points

The table above describes the current options of the macro. The first three are essential for the appearance of your
table and for its final size. You can also use the options of the tikzpicture environment: scale, xscale and
yscale.

1 an expression between braces.
2 See the documentation of the package numprint.
3 It is better to load the package xcolorwith options such as usenames or dvipsnames.
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1.2 Using the arguments

1.2.1 A simple table

Example:

\tikz \tkzTabInit{$x$ /.8 , $f(x)$ /.8}{$0$ , $+\infty$};

creates a table with two rows. Each row is 0.8 cm high. The bounds of the right column are 0 and +∞.

𝑥

𝑓(𝑥)

0 +∞

1.2.2 Adding rows and columns

The first list gives three rows, each 1 cm high. The second list has three values of the variable, which define two
intervals (zones). Vertical rules can be drawn below these values.

𝑥

𝑓(𝑥)

𝑔(𝑥)

0 e +∞
\begin{tikzpicture}
\tkzTabInit
{$x$ /1,
$f(x)$ /1,
$g(x)$ /1}
{$0$,$\E$,$+\infty$}

\end{tikzpicture}

Note the use of the macro \E 4

1.2.3 Minimal table

The first argument is /1: this is the minimal argument. The argument is a list whose separator is the symbol /,
preceded here by a space or by nothing, so the first cell of the row is empty. 1means 1 cm: a dimension in cm
is required to give the height of the row. The second argument is made of two empty elements, or of two spaces
separated by a comma. This argument must contain at least two elements: the bounds of an interval.

\begin{tikzpicture}
\tkzTabInit{ / 1}

{ , }
\end{tikzpicture}

1.3 Using the options

First, some dimensions of the columns can be changed. Here are the default values.

4 \E is defined by \newcommand*{\E}{\ensuremath{\mathrm{e}}}.
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𝑥 𝑎1 𝑎2 𝑎3

𝑒𝑠𝑝𝑐𝑙 = 3 cm 𝑒𝑠𝑝𝑐𝑙 = 3 cm
𝑑𝑒𝑙𝑡𝑎𝑐𝑙 = 0.5 cm 𝑑𝑒𝑙𝑡𝑎𝑐𝑙 = 0.5 cm

𝑙𝑔𝑡 = 2 cm

1.3.1 lgt: width of the first column

By default, the first column is 2 cm wide. The unit is always the cm.

𝑥 1 3
\begin{tikzpicture}
\tkzTabInit[lgt=3]{ $x$ / 1}

{ $1$ , $3$ }
\end{tikzpicture}

1.3.2 espcl: space between two values

𝑥 1 4
\begin{tikzpicture}

\tkzTabInit[lgt=3,espcl=4]%
{ $x$ / 1}
{ $1$ , $4$ }

\end{tikzpicture}

1.3.3 deltacl: margins at both ends

𝑥 1 4
\begin{tikzpicture}

\tkzTabInit[lgt=3,deltacl=1]%
{ $x$ / 1}
{ $1$ , $4$ }

\end{tikzpicture}

1.3.4 lw: line width of the table

This is not recommended: all the lines of a document should preferably have the same width, which is 0.4 pt by
default.

\begin{tikzpicture}
\tkzTabInit[lw=2pt]{ / 1}

{ , }
\end{tikzpicture}
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1.3.5 nocadre: removing the outer frame

\begin{tikzpicture}
\tkzTabInit[nocadre]{ / 1, /1, /1}

{ , }
\end{tikzpicture}

1.3.6 color: using colors in a table

amsmath color is a boolean that says you want to use colors. You then give the colors of the first row colorL, of
the first column colorC, of the cell of the variable colorV and of the rows colorT. A color can also be given to a
particular row.

tkzTabInit{[color]}means that the boolean color is true.

\begin{tikzpicture}
\tkzTabInit[color,

colorT = yellow!20,
colorC = orange!20,
colorL = green!20,
colorV = lightgray!20]
{ /1 , /1}{ , }

\end{tikzpicture}

𝑡

𝑎

𝑏

𝑐

𝑑

𝛼 𝛽 𝛾
\begin{tikzpicture}
\tkzTabInit[color,

colorT = yellow!20,
colorC = red!20,
colorL = green!20,
colorV = lightgray!20,
lgt = 1,
espcl = 2.5]%

{$t$/1,$a$/1,$b$/1,$c$/1,$d$/1}%
{$\alpha$,$\beta$,$\gamma$}%

\end{tikzpicture}

1.3.7 help: shows the structure of the table

See the section “Customizing the tables” (10).
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2 Creating a line of signs: \tkzTabLine

2.1 Definition

\tkzTabLine[⟨local options⟩]{⟨s(1),...,s(2n-1)⟩}

𝑛 is the number of elements of the second argument of tkzTabInit.

symbol in an odd position definition

z draws a dotted rule with a centered zero
t draws a centered dotted rule
d draws a centered double bar
\textvisiblespace nothing

symbol in an even position definition

h forbidden zone
+ the sign +
- the sign −
\textvisiblespace nothing

\tkzTabLine takes as argument a list of symbols. In normal use, the symbols belong to two categories: symbols
in odd positions and symbols in even positions. Symbols in odd positions are usually rules, and symbols in even
positions areusually “+or−”signs. Symbols in oddpositions act graphically: they drawvertical rules. If the second
argument of \tkzTabInit has 𝑛 elements (values of the variable), the argument of \tkzTabLine contains 𝑛 of
them. Symbols in even positions give a “+ or −” sign or a forbidden zone (hatched or colored). Each line of signs
contains 𝑛−1 of them, so it has 2𝑛−1 elements in all, that is 2𝑛−2 commas!
The “recognized” symbols are given in the tables above, but you can put almost anything. Be careful, however: the
comma (,) is the list separator, so a decimal number written with a comma must be protected. You have several
possibilities:

– {4,5}: put the number between braces.

– \numprint{4,5} or \np{4,5}, with the excellent package numprintnumprint, loaded with the option np
for the shortcut.

options default definition

style dotted style of the vertical rules
help no default shows the structure of a line of signs

The style of the vertical rules can be changed locally, and you can get information about the structure of the
line.

2.2 Number of arguments

The general syntax is:

Tkz-Tab AlterMundus
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\tkzTabInit{ e(1),...,e(i),...,e(p)} % table with p rows
{ a(1),...,a(i),...,a(n)} % n values

\tkzTabLine{ s(1),...,s(i),...,s(2n-1)}

If the first row has 𝑛 values, there are 𝑛 symbols in odd positions and 𝑛− 1 symbols in even positions, that is
2𝑛−1 symbols.

Themain symbols are: z for a zero placed on a rule, t for a rule matching a zero of another row, and d for a value
where the expression is not defined.

A simple illustration: three values 𝑎1, 𝑎2 and 𝑎3 allow 2× 3− 1 = 5 symbols. With 3 values in the first row, the
argument of \tkzTabLine must have 2×3−1 = 5 elements: a list of 3 symbols in odd positions and 2 symbols
in even positions, that is 5 symbols separated by 4 commas.

𝑥

𝑓(𝑥)

𝑎1 𝑎2 𝑎3

1 , 3 52 4

To get this line, enter

\tkzTabLine{ $1$ , $2$ , $3$ , $4$ , $5$}

2.3 Minimal use

The second row is empty, but the argument of \tkzTabLine must contain 4 commas: it is a list of 5 = 2×3−1
values.

\tkzTabLine{,,,,} or \tkzTabLine{ , , , , }

𝑥

𝑓(𝑥)

𝑣1 𝑣2 𝑣3
\begin{tikzpicture}
\tkzTabInit[espcl=1.5]

{$x$ / 1 ,$f(x)$ /1 }%
{$v_1$ , $v_2$ , $v_3$ }%

\tkzTabLine{ , , , , }
\end{tikzpicture}

2.3.1 t: adding a rule

This symbol draws a simple vertical rule.

𝑥

𝑓(𝑥)

𝑣1 𝑣2 𝑣3
\begin{tikzpicture}
\tkzTabInit[espcl=1.5]

{$x$ / 1 ,$f(x)$ /1 }%
{$v_1$ , $v_2$ , $v_3$ }%

\tkzTabLine{ t, , t , ,t }
\end{tikzpicture}
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2.3.2 z: adding a zero on a vertical rule

𝑥

𝑓(𝑥)

𝑣1 𝑣2 𝑣3

0 0 0

\begin{tikzpicture}
\tkzTabInit[espcl=1.5]

{$x$ / 1 ,$f(x)$ /1 }%
{$v_1$ , $v_2$ , $v_3$ }%

\tkzTabLine{ z, , z , ,z }
\end{tikzpicture}

2.3.3 d: double bar

A function may be undefined at 0 and at 2 and vanish at 1. Put the symbol d at each end.

𝑥

𝑔(𝑥)

0 1 2

+ 0 −

\begin{tikzpicture}
\tkzTabInit[espcl=1.5]%
{$x$ / 1,$g(x)$ / 1}%
{$0$,$1$,$2$}%

\tkzTabLine{d,+,0,-,d}
\end{tikzpicture}

A function may also have a right derivative different from its left derivative.

𝑥

𝑓′(𝑥)

−∞ 0 +∞

+ −

\begin{tikzpicture}
\tkzTabInit[lgt=1.5,espcl=1.75]%

{$x$ / 1,$f'(x)$ / 1}%
{$-\infty$,$0$,$+\infty$}%

\tkzTabLine{,+,d,-,}
\end{tikzpicture}

2.4 Using the symbols in even positions

In a table of signs, the symbols in even positions are normally signs, but the macro can be used in other ways.
The next example shows a classic case: a zone of the table that corresponds to forbidden values. By default, with
the symbol h, the zone is gray, but it can be hatched if you prefer. The last example shows how to use the macro
in another way.

2.4.1 h: forbidden zone

A function may be undefined on an interval, here [1,2]. The part of the table that corresponds to this interval is
hatched or colored (by default, the zone is gray). Put h between the two d that correspond to the forbidden values
1 and 2.

𝑥

𝑔(𝑥)

0 1 2 3

0 + −

\begin{tikzpicture}
\tkzTabInit[color,espcl=1.5]
{$x$ / 1,$g(x)$ / 1}
{$0$,$1$,$2$,$3$}%
\tkzTabLine{z, + , d , h , d , - , t}

\end{tikzpicture}
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2.5 Using the options

2.5.1 t style: style of the vertical rules

𝑥

𝑓(𝑥)

𝑣1 𝑣2 𝑣3
\begin{tikzpicture}
\tikzset{t style/.style = {style = dashed}}
\tkzTabInit[espcl=1.5]

{$x$ / 1 ,$f(x)$ /1 }%
{$v_1$ , $v_2$ , $v_3$ }%

\tkzTabLine{ t, , t , ,t }
\end{tikzpicture}

𝑥

𝑓(𝑥)

𝑣1 𝑣2 𝑣3

0 0 0

\tikzset{t style/.style = {style = densely dashed}}
\begin{tikzpicture}
\tkzTabInit[espcl=1.5]

{$x$ / 1 ,$f(x)$ /1 }%
{$v_1$ , $v_2$ , $v_3$ }%

\tkzTabLine{ z, , z , ,z }
\end{tikzpicture}

2.5.2 help: shows the structure of the table

See the section “Customizing the tables” (10).

2.6 Using the styles

2.6.1 h style: color of a forbidden zone

To color or hatch a zone of the table in another way, change a style.

𝑥

𝑔(𝑥)

0 1 2 3

0 + −

\begin{tikzpicture}
\tikzset{h style/.style = {fill=red!50}}
\tkzTabInit[color,espcl=1.5]%
{$x$ / 1,$g(x)$ / 1}%
{$0$,$1$,$2$,$3$}%

\tkzTabLine{z,+,d,h,d,-,t}
\end{tikzpicture}

This time the zone is hatched.

𝑥

𝑔(𝑥)

0 1 2 3

0 + −

\begin{tikzpicture}
\tikzset{h style/.style =

{pattern=north west lines}}
\tkzTabInit[color,espcl=1.5]%
{$x$ / 1,$g(x)$ / 1}%
{$0$,$1$,$2$,$3$}%

\tkzTabLine{z,+,,h,d,-,t}
\end{tikzpicture}
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2.7 Examples

2.7.1 Simplifying an expression with an absolute value

𝑥

2−𝑥

|2−𝑥|

−∞ 2 +∞

+ 0 −

2−𝑥 0 𝑥−2

\begin{tikzpicture}
\tkzTabInit[lgt=2,espcl=1.75]%
{$x$/1,$2-x$/1, $\vert 2-x \vert $/1}%
{$-\infty$,$2$,$+\infty$}%
\tkzTabLine{ , + , z , - , }
\tkzTabLine{ , 2-x ,z, x-2, }

\end{tikzpicture}

2.7.2 Table of signs

𝑥

𝑥2 − 3𝑥+ 2

(𝑥 − e) ln𝑥

𝑥2−3𝑥+2
(𝑥−e) ln𝑥

0 1 2 e +∞

+ 0 − 0 + +

+ 0 − − 0 +

+ + 0 − +

\begin{tikzpicture}
\tkzTabInit[lgt=3,espcl=1.5]%

{$x$ /1,
$x^2-3x+2$ /1,
$(x-\E)\ln x$ /1,
$\dfrac{x^2-3x+2}{(x-\E)\ln x}$ /2}

{$0$ , $1$ , $2$ , $\E$ ,$+\infty$}
\tkzTabLine{ t,+,z,-,z,+,t,+,}
\tkzTabLine{ d,+,z,-,t,-,z,+,}
\tkzTabLine{ d,+,d,+,z,-,d,+,}

\end{tikzpicture}

2.7.3 Sign of a quadratic expression

If Δ≥ 0, we can write 𝑎𝑥2+𝑏𝑥+𝑐 = 𝑎
⎛

⎝
𝑥−

−𝑏−√𝑏2−4𝑎𝑐
2𝑎

⎞

⎠

⎛

⎝
𝑥−

−𝑏+√𝑏2−4𝑎𝑐
2𝑎

⎞

⎠

𝑥

Δ > 0
Sign of

𝑎𝑥2 + 𝑏𝑥 + 𝑐

−∞ 𝑥1 𝑥2 +∞

sign of
𝑎

0
opposite
sign of 𝑎 0

sign of
𝑎

Tkz-Tab AlterMundus



2 Creating a line of signs: \tkzTabLine 15

\begin{tikzpicture}
\tkzTabInit[color,lgt=5,espcl=3]%
{$x$ / .8,$\Delta>0$\\ Sign of\\ $ax^2+bx+c$ /1.5}%
{$-\infty$,$x_1$,$x_2$,$+\infty$}%

\tkzTabLine{ , \genfrac{}{}{0pt}{0}{\text{sign of}}{a}, z
, \genfrac{}{}{0pt}{0}{\text{opposite}}{\text{sign of}\ a}, z
, \genfrac{}{}{0pt}{0}{\text{sign of}}{a}, }

\end{tikzpicture}

Note the use of the macro \genfrac5.

If Δ= 0, we can write 𝑎𝑥2+𝑏𝑥+𝑐 = 𝑎(𝑥+
𝑏
2𝑎

)
2

𝑥

Δ = 0
Sign of

𝑎𝑥2 + 𝑏𝑥 + 𝑐

−∞ −𝑏
2𝑎

+∞

sign of
𝑎

0
sign of
𝑎

\begin{tikzpicture}
\tkzTabInit[color,lgt=5,espcl=3]%
{$x$ / 1 , $\Delta=0$\\ Sign of\\ $ax^2+bx+c$ / 2}%
{$-\infty$,$\dfrac{-b}{2a}$,$+\infty$}%
\tkzTabLine{ , \genfrac{}{}{0pt}{0}{\text{sign of}}{ a} , z

, \genfrac{}{}{0pt}{0}{\text{sign of}}{a}, }
\end{tikzpicture}

If Δ< 0, then 𝑎𝑥2+𝑏𝑥+𝑐 = 𝑎[(𝑥+
𝑏
2𝑎

)
2
−
𝑏2−4𝑎𝑐
4𝑎2

]

𝑥

Δ < 0
Sign of

𝑎𝑥2 + 𝑏𝑥 + 𝑐

−∞ +∞

sign of
𝑎

\begin{tikzpicture}
\tkzTabInit[color,lgt=5,espcl=5]%
{$x$/.8,$\Delta<0$\\ Sign of\\ $ax^2+bx+c$/2}%
{$-\infty$,$+\infty$}%

\tkzTabLine{ , \genfrac{}{}{0pt}{0}{\text{sign of}}{ a}, }
\end{tikzpicture}

5 \genfrac is a macro of the package amsmath
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3 Creating a line of variations: \tkzTabVar

3.1 Definition

\tkzTabVar[⟨local options⟩]{⟨el(1),…,el(𝑛)⟩}

with el(𝑖) = s(𝑖) / e(𝑖) or el(𝑖) = s(𝑖) / eg(𝑖) / ed(𝑖).

s(𝑖) is a sequence of symbols chosen from the table below. eg(𝑖) and ed(𝑖) are mathematical expressions
placed on the left (gauche) and on the right (droite) of the vertical rules. e(𝑖) is an expression centered on a
rule.

Group 1 with one sign

s(𝑖) Position of the expressions el(𝑖)

− single expression, centered, at the bottom eg=ed − /𝑒
+ single expression, centered, at the top eg=ed + /𝑒
𝑅 nothing, go to the next expression 𝑅 (/)
−𝐶 continuous extension at the bottom, centered −𝐶 /𝑒
+𝐶 continuous extension at the top, centered +𝐶 /𝑒
−𝐻 expression at the bottom, centered, then forbidden zone −𝐻 /𝑒
+𝐻 expression at the top, centered, then forbidden zone +𝐻 /𝑒
+𝐷 discontinuity, expression at the top left +𝐷 /𝑒
−𝐷 discontinuity, expression at the bottom left −𝐷 /𝑒
𝐷+ discontinuity, expression at the top right 𝐷+ /𝑒
𝐷− discontinuity, expression at the bottom right 𝐷− /𝑒
+𝐷𝐻 discontinuity on the left, at the top, then forbidden zone +𝐷𝐻 /𝑒
−𝐷𝐻 discontinuity on the left, at the bottom, then forbidden zone −𝐷𝐻 /𝑒
+𝐶𝐻 continuous extension then forbidden zone +𝐶𝐻 /𝑒
−𝐶𝐻 same, but expression at the bottom left −𝐶𝐻 /𝑒

Group 2 with two signs

+𝐷− discontinuity, two expressions +𝐷− /𝑒𝑔/𝑒𝑑
−𝐷+ discontinuity, … that are −𝐷+ /𝑒𝑔/𝑒𝑑
+𝐷+ discontinuity, … either on the left or on the right +𝐷+ /𝑒𝑔/𝑒𝑑
−𝐷− discontinuity, … either at the top or at the bottom −𝐷− /𝑒𝑔/𝑒𝑑
+𝐶𝐷+ continuous extension on the left and +𝐶𝐷+ /𝑒𝑔/𝑒𝑑
−𝐶𝐷− … two expressions that are −𝐶𝐷− /𝑒𝑔/𝑒𝑑
+𝐶𝐷− … either on the left or on the right +𝐶𝐷− /𝑒𝑔/𝑒𝑑
−𝐶𝐷+ … either at the top or at the bottom −𝐶𝐷+ /𝑒𝑔/𝑒𝑑
+𝐷𝐶+ continuous extension on the right and +𝐷𝐶+ /𝑒𝑔/𝑒𝑑
−𝐷𝐶− … two expressions that are −𝐷𝐶− /𝑒𝑔/𝑒𝑑
+𝐷𝐶− … either on the left or on the right +𝐷𝐶− /𝑒𝑔/𝑒𝑑
−𝐷𝐶+ … either at the top or at the bottom −𝐷𝐶+ /𝑒𝑔/𝑒𝑑
+𝑉+ like a discontinuity but without double bar, and +𝑉+ /𝑒𝑔/𝑒𝑑
−𝑉− … two expressions that are −𝑉− /𝑒𝑔/𝑒𝑑
+𝑉− … either on the left or on the right +𝑉− /𝑒𝑔/𝑒𝑑
−𝑉+ … either at the top or at the bottom −𝑉+ /𝑒𝑔/𝑒𝑑

␣ leaves the place empty in some cases

The macro \tkzTabVar takes one argument: a list. This list has 𝑛 elements, matching the 𝑛 values of the first
row. Each element gives the position of one or two expressions in the row: a sign + (at the top) or a sign − (at the
bottom). These expressions are values of the function or limits.
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The elements el(𝑖) have the form:
either { s(𝑖)/ e(𝑖)} or { s(𝑖)/ e(𝑖) / }, or { s(𝑖)/ eg(𝑖) / ed(𝑖)}.

The first form is for the symbols that have only one sign + or − and place a single expression; the second is for the
symbols that have two signs and place two expressions. The expressions are values taken by the function on the
left eg(𝑖) or on the right ed(𝑖), or limits; they can also be empty. A sign + or − on the left (resp. on the right) of
the symbol corresponds to eg(𝑖) (resp. ed(𝑖)).

options default definition

color black color of the arrows
help false shows the structure of a line of variations

A picture is sometimes better than a long speech…

𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 1 2 +∞

− − 0 +

e
+

−
e

ed eg

eg

For some of the tables, I used the following macros:

\newcommand*{\va}{\colorbox{red!50} {$\scriptscriptstyle V_a$}}
\newcommand*{\vb}{\colorbox{blue!50} {$\scriptscriptstyle V_b$}}
\newcommand*{\vbo}{\colorbox{blue!50} {$\scriptscriptstyle V_{b1}$}}
\newcommand*{\vbt}{\colorbox{yellow!50}{$\scriptscriptstyle V_{b2}$}}
\newcommand*{\vc}{\colorbox{gray!50} {$\scriptscriptstyle V_c$}}
\newcommand*{\vd}{\colorbox{magenta!50}{$\scriptscriptstyle V_d$}}
\newcommand*{\ve}{\colorbox{orange!50} {$\scriptscriptstyle V_e$}}

𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 1 2 +∞

− − 0 +

𝑉𝑎𝑉𝑎

𝑉𝑏

𝑉𝑐

𝑉𝑑𝑉𝑑

𝑉𝑒
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\begin{tikzpicture}
\tkzTabInit[lgt=2,espcl=3]{$x$/1,$f'(x)$/1,$f(x)$/3}%
{$0$,$1$,$2$,$+\infty$}%
\tkzTabLine{t,-,d,-,z,+,}%
\tkzTabVar{+/\va , -D+/\vb/\vc,-/\vd, +D/\ve}%
\end{tikzpicture}

Comments: the signs+ and− place an end of the arrow at the top or at the bottom of the row. With a single sign,
a single expression is needed. Its position with respect to the column is given by the position of the sign with
respect to the other symbols (see +𝐷). −𝐷+ needs two expressions.

3.2 Using the symbols

{+ /\va , -/\vb }

a b

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏

{-/\va , +/\vb}

a b

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏

{+/\va , +/\vb}

a b

𝑉𝑎𝑉𝑎 𝑉𝑏𝑉𝑏

{-/\va , -/\vb}

a b

𝑉𝑎𝑉𝑎 𝑉𝑏𝑉𝑏

{+/\va , -C / \vb}

a b

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏

{-/\va , +C / \vb }

a b

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏

{+C / \va , -C / \vb}

a b

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏

{-C /\va , +C /\vb}

a b

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏
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{ D+ /\va , -/\vb}

a b

𝑉𝑎

𝑉𝑏𝑉𝑏

{ D- /\va , +/\vb}

a b

𝑉𝑎

𝑉𝑏𝑉𝑏

{+/\va , -D / \vb}

a b

𝑉𝑎𝑉𝑎

𝑉𝑏

{-/\va , +D / \vb }

a b

𝑉𝑎𝑉𝑎

𝑉𝑏

{D+ / \va , -D / \vb }

a b

𝑉𝑎

𝑉𝑏

{D- /\va , +D /\vb}

a b

𝑉𝑎

𝑉𝑏

{+/ \va , -/ \vb , +/ \vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏

𝑉𝑐𝑉𝑐

{+/ \va ,-C/ \vb , +/ \vc/ }

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏

𝑉𝑐𝑉𝑐

{- /\va , R , +/\vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑐𝑉𝑐

{- /\va , R , +/\vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑐𝑉𝑐
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{D-/\va , +DH/\vbo/ , }

a b c

𝑉𝑎

𝑉𝑏1

{D-/\va , -DH/\va/\vb , D+/}

a b c

𝑉𝑎 𝑉𝑏1

{D-/\va , +D-/\vbo/\vbt , +D/\vc}

a b c

𝑉𝑎

𝑉𝑏1

𝑉𝑏2

𝑉𝑐

{D-/\va , +D-/\vbo/\vbt , +D/\vc}

a b c

𝑉𝑎 𝑉𝑏1 𝑉𝑏2

𝑉𝑐

{+/\va , -D- / \vbo/\vbt , +/\vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏1 𝑉𝑏2

𝑉𝑐𝑉𝑐

{+ /\va,-DC- /\vbo/\vbt,+ /\vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏1

𝑉𝑏2

𝑉𝑐𝑉𝑐

{D-/\va, +DC-/\vbo/\vbt, +D/\vc}

a b c

𝑉𝑎

𝑉𝑏1

𝑉𝑏2

𝑉𝑐

{D+/\va , +DC-/\vbo/\vbt , +D/\vc}

a b c

𝑉𝑎 𝑉𝑏1

𝑉𝑏2

𝑉𝑐

{D-/\va , +CD-/\vbo/\vbt , +D/\vc}

a b c

𝑉𝑎

𝑉𝑏1

𝑉𝑏2

𝑉𝑐

{D-/\va , +CD-/\vbo/\vbt ,+D/\vc}

a b c

𝑉𝑎 𝑉𝑏1

𝑉𝑏2

𝑉𝑐
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{+/\va, -DC+ /\vbo/\vbt, - /\vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏1

𝑉𝑏2

𝑉𝑐𝑉𝑐

{D- /\va, -DC- /\vbo/\vbt,+D/\vc}

a b c

𝑉𝑎 𝑉𝑏1

𝑉𝑏2

𝑉𝑐

{+/\va , -CH /\vbo/\vbt , D+/}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏1

{+ /\va , -CH/\vb, //}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏

{+/\va , -V- /\vbo /\vbt, +/\vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏1 𝑉𝑏2

𝑉𝑐𝑉𝑐

{+/ \va ,-V+ / \vbo/ \vbt ,-/ \vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏1

𝑉𝑏2

𝑉𝑐𝑉𝑐

{+/ \va ,+V- /\vbo/ \vbt , -/\vc}

a b c

𝑉𝑎𝑉𝑎 𝑉𝑏1

𝑉𝑏2 𝑉𝑐𝑉𝑐

{-/ \va, +V+ / \vbo/\vbt, -/\vc}

a b c

𝑉𝑎𝑉𝑎

𝑉𝑏1 𝑉𝑏2

𝑉𝑐𝑉𝑐

{-/ \va ,+H/\vb,-/\vc, +/ \vd}

a b c d

𝑉𝑎𝑉𝑎

𝑉𝑏

𝑉𝑐𝑉𝑐

𝑉𝑑𝑉𝑑
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{+/ \va ,-H/\vb,-/\vc, +/ \vd}

a b c d

𝑉𝑎𝑉𝑎

𝑉𝑏 𝑉𝑐𝑉𝑐

𝑉𝑑𝑉𝑑

{-/ \va , R , R , R , +/ \ve}

a b c d e

𝑉𝑎𝑉𝑎

𝑉𝑒𝑉𝑒

{-/ \va , +/\vb , -DH/\vc , -/\vd , +/ \ve}

a b c d e

𝑉𝑎𝑉𝑎

𝑉𝑏𝑉𝑏

𝑉𝑐 𝑉𝑑𝑉𝑑

𝑉𝑒𝑉𝑒

{D-/ \va , +DH/\vb/ , D-/\vc , +/\vd , +D/\ve}

a b c d e

𝑉𝑎

𝑉𝑏

𝑉𝑐

𝑉𝑑𝑉𝑑

𝑉𝑒

Comments

– the syntax 𝑠(𝑖)/…/… can be used in almost every case, but then the expressionsmust be placed correctly;

– the empty argument is sometimes used at the end of a row, but then no arrow is drawn;

– 𝐶+ and 𝐶− do not exist: +𝐶 and −𝐶 are enough because the expressions are centered;

– 𝐷+ and𝐷− do exist.

3.3 Using the options

3.3.1 color: color of the arrows

The table can be customized with styles.
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𝑥

Sign

of
1
𝑥

Variations
of ln

0 +∞

+

−∞

+∞+∞

\begin{tikzpicture}
\tkzTabInit[color,espcl=8]%

{$x$ /1,%
Sign\\ of $\dfrac{1}{x}$ /1.5,
Variations\\ of $\ln$ /1.5}%
{$0$,$+\infty$}%

\tkzTabLine{d,+,}%
\tkzTabVar[color=red]%

{D-/ / $-\infty$,+/ $+\infty$ /}
\end{tikzpicture}

3.3.2 help: shows the structure of the table

See the section “Customizing the tables” (10).

3.4 Using the styles

3.4.1 Color of a forbidden zone

To color or hatch a zone of the table in another way, change a style.

By default, h style is defined as follows:

\tikzset{h style/.style = {fill=gray,opacity=0.4}}

Another definition could be:

\tikzset{h style/.style = {fill=red!50}}

𝑥

𝑓

0 1 2 3

11

−2

55

00

\begin{tikzpicture}
\tikzset{h style/.style = {fill=red!50}}
\tkzTabInit[lgt=1,espcl=2]{$x$ /1, $f$ /2}{$0$,$1$,$2$,$3$}%
\tkzTabVar{+/ $1$ / , -CH/ $-2$ / , +C/ $5$, -/ $0$ / }

\end{tikzpicture}
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3.4.2 h style: hatched forbidden zone

\tikzset{h style/.style = {pattern=north west lines}}

This code hatches the zone.

𝑥

𝑓

0 1 2 3

11

−2

55

00

\begin{tikzpicture}
\tikzset{h style/.style = {pattern=north west lines}}
\tkzTabInit[lgt=1,espcl=2]{$x$ /1, $f$ /2}{$0$,$1$,$2$,$3$}%
\tkzTabVar{+/ $1$ / , -CH/ $-2$ / , +C/ $5$, -/ $0$ / }

\end{tikzpicture}

3.4.3 arrow style: style of the arrows

The style of the arrows is arrow style; it is defined as follows:

\tikzset{arrow style/.style = {\cmdTAB@VA@color,
->,
> = latex',
shorten > = 2pt,
shorten < = 2pt}}

The arrows stop short of the nodes. Here is a possible change of the style:

\tikzset{arrow style/.style = {blue,
->,
> = latex',
shorten > = 6pt,
shorten < = 6pt}}

The color of the arrows and the gap at their ends are changed.

𝑥

ln𝑥+1

𝑥 ln𝑥

0 1/e +∞

− 0 +

0

−1
𝑒
−1
𝑒

+∞+∞
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\begin{tikzpicture}
\tikzset{arrow style/.style = {blue,

->,
> = latex',
shorten > = 6pt,
shorten < = 6pt}}

\tkzTabInit[espcl=5]{$x$ /1, $\ln x +1$ /1.5, $x \ln x$ /2}%
{$0$ ,$1/\E$ , $+\infty$}%

\tkzTabLine{d,-,z,+,}
\tkzTabVar%
{ D+/ / $0$ ,%

-/ \colorbox{black}{\textcolor{white}{$\dfrac{-1}{e}$}}/ ,%
+/ $+\infty$ / }%

\end{tikzpicture}

3.4.4 node style: style of the nodes

The style of the nodes is node style; by default it is defined as follows:

\tikzset{node style/.style = {inner sep = 2pt,
outer sep = 2pt,
fill = \cmdTAB@tbs@colorT}}

To change it while keeping part of this style, you can write:

\tikzset{node style/.append style = {draw,circle,fill=red!40,opacity=.4}}

By default, the nodes are rectangles that are not drawn; here they become disks.

𝑥

ln𝑥+1

𝑥 ln𝑥

0 1/e +∞

− 0 +

0

−1
𝑒
−1
𝑒

+∞+∞

\begin{tikzpicture}
\tikzset{node style/.append style = {draw,circle,fill=red!40,opacity=.4}}

\tkzTabInit[espcl=5]{$x$ /1, $\ln x +1$ /1.5, $x \ln x$ /2}%
{$0$ ,$1/\E$ , $+\infty$}%

\tkzTabLine{d,-,z,+,}
\tkzTabVar%
{ D+/ / $0$ ,%

-/ \colorbox{black}{\textcolor{white}{$\dfrac{-1}{e}$}}/ ,%
+/ $+\infty$ / }%

\end{tikzpicture}
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3.5 Some examples

3.5.1 Reciprocal function

Study of the reciprocal function 𝑖 ∶ 𝑥⟼ 1
𝑥 on (−∞,0)∪ (0,+∞)

𝑥

𝑖′(𝑥)

𝑖

−∞ 0 +∞

− −

00

−∞

+∞

00

\begin{tikzpicture}
\tkzTabInit[lgt=1.5,espcl=6.5]{$x$ /1,$i'(x)$ /1,$i$ /3}

{$-\infty$,$0$,$+\infty$}%
\tkzTabLine{,-,d,-,}
\tkzTabVar{+/ $0$ / ,-D+/ $-\infty$ / $+\infty$ , -/ $0$ /}

\end{tikzpicture}

3.5.2 Function with plateaus: the symbol R

With R, several values can be skipped.

𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 1 2 +∞

+ 0 + 0 +

−∞

+∞+∞

\begin{tikzpicture}
\tkzTabInit[espcl=4]{$x$ /1,$f'(x)$ /1,$f(x)$ /2}

{$0$ , $1$ ,$2$, $+\infty$}%
\tkzTabLine {d,+ , z,+ , z,+ , }
\tkzTabVar{D-/ / $-\infty$,R/ /,R/ /,+/ $+\infty$ /}%

\end{tikzpicture}
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3.5.3 Forbidden zone

𝑥

𝑓

0 1 2 3

11

−∞

+∞

22

\begin{tikzpicture}
\tkzTabInit[lgt=1,espcl=2]{$x$ /1, $f$ /2}{$0$,$1$,$2$,$3$}%
\tkzTabVar{+/ $1$ / ,-DH/ $-\infty$ / ,D+/ / $+\infty$, -/ $2$ / }

\end{tikzpicture}

3.5.4 Forbidden zone and continuous extension

𝑥

𝑓

0 1 2 3

11

−2

+∞

22

\begin{tikzpicture}
\tkzTabInit[lgt=1,espcl=2]{$x$ /1, $f$ /2}{$0$,$1$,$2$,$3$}%
\tkzTabVar{+/ $1$ / ,-CH/ $-2$ /, D+/ / $+\infty$,-/ $2$ / }

\end{tikzpicture}

3.5.5 Forbidden zone and two continuous extensions

𝑥

𝑓

0 1 2 3

11

−2

55

00

\begin{tikzpicture}
\tkzTabInit[lgt=1,espcl=2]{$x$ /1, $f$ /2}{$0$,$1$,$2$,$3$}%
\tkzTabVar{+/ $1$ / , -CH/ $-2$ / , +C/ $5$, -/ $0$ / }

\end{tikzpicture}

3.5.6 A partly constant function

The option nocadre removes the outer frame. The example also shows that almost anything can be placed in a
line of signs.
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𝑥

Sign
of 𝑓′(𝑥)

Variations
of
𝑓

−∞ −2
1
e

e

0 < −−−0−−−> − sign of
𝑎

2
3
2
3

2
3
2
3

−∞ −∞

+∞

\begin{tikzpicture}
\tkzTab[nocadre,lgt=3,espcl=4]
{$x$ /1,
Sign\\ of $f'(x)$ /1.5,
Variations\\ of\\ $f$ /2}
{$-\infty$, $-2$,$\dfrac{1}{\E}$,$\E$}%
{z, <--- 0 --->,d, -, d, \genfrac{}{}{0pt}{0}{\text{sign of}}{ a}, d}
{+/ $\dfrac{2}{3}$, +/ $\dfrac{2}{3}$,
-D-/ $-\infty$ / $-\infty$,+D/ $+\infty$ }

\end{tikzpicture}

3.5.7 Two lines of variations

𝑥

𝑓′′𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 1 +∞

+ 0 −

1

ee

00

−∞

+8+8

\begin{tikzpicture}
\tkzTabInit[espcl=6]

{$x$ /1, $f''{x}$ /1,$f'(x)$ /2, $f(x)$ /2}%
{$0$ , $1$ , $+\infty$ }%

\tkzTabLine{d,+,z,-, }%
\tkzTabVar {D-/ /$1$,+/ $\E$ /,-/ $0$ /}%
\tkzTabVar {D-/ /$-\infty$ ,R/ $0$ /, +/ $+8$ /}

\end{tikzpicture}
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4 Creating a table of variations in one step: \tkzTab

4.1 Definition

\tkzTab[⟨local options⟩]{⟨list1⟩}{⟨list2⟩}{⟨list3⟩}{⟨list4⟩}

arguments default definition

list1 no default {⟨e(1)/h(1),…,e(p)/h(p)⟩} first column
list2 no default {⟨a(1),…,a(n)⟩} values of the first row
list3 no default {⟨s(1),…,s(2n-1)⟩} symbols of the line of signs
list4 no default {⟨s(1)/eg(1)/ed(1),…,s(𝑞)/eg(𝑞)/ed(𝑞)⟩} variations

The macro \tkzTab is a shortcut for \tkzTabInit followed by \tkzTabLine and \tkzTabVar. Its options are
the same as those of \tkzTabInit. It only makes tables with three rows: the variable, the sign of the derivative
and the variations of the function.

\tkzTab{ e(1) / h(1) ,
... ,

e(p) / h(p)}
{ v(1), ... ,v(n) }
{ a(1),...,a(2n-1)}
{ s(1) / eg(1) / ed(1), ... ,s(n) / eg(n) / ed(n)}

4.2 Example 1

Study of the function 𝑓 ∶ 𝑥⟼𝑥2 on [−5,7]

𝑥

𝑓′(𝑥)

Variations of
𝑓

−5 0 7

− 0 +

2525

00

4949

\begin{tikzpicture}
\tkzTab[lgt=3,espcl=5]{ $x$ / 1,

$f'(x)$ / 1,
Variations of \\$f$ / 2}

{ $-5$ , $0$ ,$7$}
{ ,-,z,+,}
{ +/$25$ , -/$0$ , +/ $49$}%

\end{tikzpicture}
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4.3 Example 2

Study of the function 𝑓 ∶ 𝑥⟼𝑥 ln𝑥 on (0,+∞)

𝑥

Sign of
ln𝑥 + 1

Variations of
𝑓

0 1/e +∞

− 0 +

0

−1
𝑒
−1
𝑒

+∞+∞

\begin{tikzpicture}
\tkzTab[espcl=5,lgt=3]{$x$ / 1, Sign of \\$\ln x +1$ / 1.5,%
Variations of \\$f$ / 3}%
{$0$ ,$1/\E$ , $+\infty$}{d,-,z,+,}
{D+/ $0$,%
-/ \colorbox{black}{\textcolor{white}{$\dfrac{-1}{e}$}} ,%
+/ $+\infty$ }%

\end{tikzpicture}

4.4 Example 3

Study of the function 𝑓 ∶ 𝑥⟼√𝑥2−1 on (−∞,−1]∪ [1,+∞)

𝑥

𝑓′(𝑥)

𝑓

−∞ −1 1 +∞

− +

+∞+∞

0 00

+∞+∞

\begin{tikzpicture}
\tkzTab{ $x$ / 1, $f'(x)$ / 1, $f$ / 2}%

{ $-\infty$, $-1$ ,$1$, $+\infty$}
{ ,-,d,h,d,+, }
{ +/$+\infty$ , -H/$0$, -/$0$ , +/ $+\infty$ }%

\end{tikzpicture}

4.5 Example 4

Study of the function 𝑓 ∶ 𝑡⟼ 𝑡2
𝑡2−1 on [0,+∞)
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𝑡

Sign of
𝑓′(𝑡)

Variations
of
𝑓

0 1 +∞

0 − −

00

−∞

+∞

11

\begin{tikzpicture}
\tkzTab{ $t$ / 1, Sign of\\ $f'(t)$ / 2, Variations of \\$f$ / 2}%

{ $0$, $1$, $+\infty$}
{ z , - , d , - , }
{ +/$0$ , -D+/$-\infty$/$+\infty$, -/ $1$ }%

\end{tikzpicture}

5 Intermediate values: \tkzTabVal

Thismacroplaces avalueonanarrowof the lineof variations. Itmustbeused just after the command\tkzTabVar
that defines the line of variations where the intermediate values go. A value can only be placed on an interval
where the function is monotonic. The macro also shows a new (intermediate) value of the variable in the first
row.

5.1 Definition of \tkzTabVal

\tkzTabVal[⟨local options⟩]{Begin}{End}{Position}{Value}{Image}

arguments default definition

Begin no default rank of the start of the arrow
End no default rank of the end of the arrow
Position no default decimal number between 0 and 1
Value no default value of the variable, if needed
Image no default value of the function, if needed

Some comments: the first thing is to choose the arrow on which the image is placed. Begin and End are the ranks
of the values at the ends of the arrow. Value and Image are the values to place. Position is a number between 0
and 1: an abscissa on the arrow,with Begin as origin and End as end.

options default definition

draw false draws an arrow from the value to its image
remember lastval gives a name to the node of the image

For an arrow from the value to its image, use the option draw. To refer later to the point where the image is, use
the option remember.
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5.1.1 Adding intermediate values

The first example shows remarkable values of the function ln. The function is monotonic between the values of
rank 1 (0) and 2 (+∞), so the first two arguments are 1 and 2. The coefficients used for Position are decimal
numbers, here 0.33 and 0.66. The values of the variable were not in the first row, so they are given as argu-
ments.

\tkzTabVal{1}{2}{0.33}{1}{0}
\tkzTabVal{1}{2}{0.66}{\E}{1}

𝑥

Sign

of
1
𝑥

Variations
of ln

0 +∞

+

−∞

+∞+∞

1

0

e

1

\begin{tikzpicture}
\tkzTabInit[lgt=3,espcl=10] {$x$ /1, Sign\\ of $\dfrac{1}{x}$ /1.5,%

Variations\\ of $\ln$ /2} {$0$ , $+\infty$}%
\tkzTabLine{d,+,}%
\tkzTabVar[color=red]{ D- / $-\infty$, + / $+\infty$ }
\tkzTabVal{1}{2}{0.33}{1}{0}
\tkzTabVal{1}{2}{0.66}{\E}{1}

\end{tikzpicture}

5.1.2 Intermediate values with a function that is not monotonic

Themacrocanonlybeusedonan intervalwhere the function ismonotonic. Here thereare threevalues, 0, e and +∞.
The function is monotonic between the first two, that is between the values of rank 1 and 2, and between the last
two, of rank 2 and 3.

𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 e +∞

+ 0 −

−∞

ee

00

1

1
e

e2

1
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\begin{tikzpicture}
\tkzTabInit[espcl=6]{$x$ / 1 , $f'(x)$ / 1, $f(x)$ / 2}

{$0$, $\E$ , $+\infty$}%
\tkzTabLine{d,+,0,-,}%
\tkzTabVar{D- / $-\infty$, + / $\E$, - / $0$ }%
\tkzTabVal[draw]{1}{2}{0.6}{$1$}{$\dfrac{1}{\E}$}%
\tkzTabVal[draw]{2}{3}{0.4}{$\E^2$}{$1$}%

\end{tikzpicture}

5.1.3 Intermediate values with a plateau

Do not stop at the second value. The function is monotonic but has a plateau. The symbol R prevents an arrow
from stopping at√e, so the arrow goes from the value of rank 1 to the value of rank 3. The code is:

\tkzTabVal[draw]{1}{3}{0.6}{\E}{$\dfrac{-1}{\E}$}

𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 √e +∞

+ 0 +

−∞

00

1

−e

\begin{tikzpicture}
\tkzTabInit[espcl=6]{$x$/1,$f'(x)$/1, $f(x)$/2}

{$0$,$\sqrt\E$,$+\infty$}%
\tkzTabLine{d,+,0,+,}%
\tkzTabVar{D- / $-\infty$,R / ,+ / $0$ }
\tkzTabVal[draw]{1}{3}{0.4}{$1$}{$-\E$}

\end{tikzpicture}

5.1.4 Intermediate values and several lines of variations

The variations of 𝑓 and 𝑓′ are shown. For 𝑓, the value 1 is not used, so we go from rank 1 to rank 3.
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𝑥

𝑓′′(𝑥)

𝑓′(𝑥)

𝑓(𝑥)

0 1 +∞

+ 0 −

−∞−∞ −∞−∞

0.3

−2

4

−1

+∞+∞

−1−1

2

0

\begin{tikzpicture}
\tkzTabInit[espcl=6]{$x$/1,$f''(x)$/1,$f'(x)$/3,$f(x)$/3}
{$0$,$1$,$+\infty$}%
\tkzTabLine{d,+,0,-, }%
\tkzTabVar{-/ $-\infty$ ,+/ ,-/ $-\infty$ }
\tkzTabVal[draw]{1}{2}{0.3}{$0.3$}{$-2$}
\tkzTabVal[draw]{2}{3}{0.6}{$4$}{$-1$}
\tkzTabVar{+/ $+\infty$,R ,-/ $-1$}
\tkzTabVal[draw]{1}{3}{0.6}{$2$}{$0$}

\end{tikzpicture}

5.2 Using the options

5.2.1 draw: an arrow to the added value

The option was already used in the previous examples; here is another one.

𝑥

Sign

of
1
𝑥

Variations
of ln

0 +∞

+

−∞

+∞+∞

1−ℎ

< 0

1

0

1+ℎ

> 0

2.7

<

e

1

2.8

>
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\begin{tikzpicture}
\tkzTabInit[lgt=3,espcl=10]{$x$ /1,

Sign\\ of $\dfrac{1}{x}$ /2,
Variations\\ of $\ln$ /3}
{$0$ , $+\infty$ }%

\tkzTabLine {d,+ , }%
\tkzTabVar[color=red]{D-/ $-\infty$ , +/$+\infty$}%
\tkzTabVal[draw]{1}{2}{0.24}{\scriptsize $1-h$}{$<0$}%
\tkzTabVal[draw]{1}{2}{0.3}{$1$}{$0$}%
\tkzTabVal[draw]{1}{2}{0.36}{\scriptsize $1+h$}{$>0$}%
\tkzTabVal[draw]{1}{2}{0.64}{$2.7$}{$<$}%
\tkzTabVal[draw]{1}{2}{0.7}{$\E$}{$1$}%
\tkzTabVal[draw]{1}{2}{0.76}{$2.8$}{$>$}%

\end{tikzpicture}

5.2.2 remember: giving a name to a point or a node

This option is useful with \tkzTabImaFrom, and the named nodes can also be used with any TikZ code.

\draw[opacity=0.4,fill=red!20] (vb) circle(3ex);
\draw[opacity=0.4,fill=blue!20] (vc) circle(3ex);

𝑥 𝑎 𝑑 𝑒

0 + 0 − 0

𝑉𝑎𝑉𝑎

𝑉𝑑𝑉𝑑

𝑉𝑒𝑉𝑒

𝑏

0

𝑐

1

𝑉𝑎𝑉𝑎

𝑉𝑒𝑉𝑒

0
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\begin{tikzpicture}
\tkzTabInit[lgt=3,espcl=6]{ $x$/1,/1,/3,/3 }%

{ $a$ , $d$ ,$e$}
\tkzTabLine{ z,+ ,z,- ,z }
\tkzTabVar {-/\va ,+/\vd , -/ \ve}

\tkzTabVal[draw,remember=vb]{1}{2}{0.333}{$b$}{$0$}
\tkzTabVal[draw,remember=vc]{1}{2}{0.666}{$c$}{$1$}

\tkzTabVar{-/\va ,R/ , +/ \ve}

\tkzTabVal[draw]{1}{3}{0.5}{}{$0$}

\draw[opacity=0.4,fill=red!20] (vb) circle(3ex);
\draw[opacity=0.4,fill=blue!20] (vc) circle(3ex);
\end{tikzpicture}

Note that 𝑏 and 𝑐 are intermediate values: the table was defined with 𝑎, 𝑑 and 𝑒.

6 Adding images: \tkzTabIma and \tkzTabImaFrom

Thesemacros place a value on an arrow of the line of variations. A value can only be placed on an interval where
the function is monotonic, and the image is the image of a value already given in the first row. The first macro is
\tkzTabIma.

6.1 Definition of \tkzTabIma

\tkzTabIma[⟨local options⟩]{Begin}{End}{Position}{Image}

arguments default definition

Begin no default rank of the start of the arrow
End no default rank of the end of the arrow
Position no default rank of the value whose image is placed
Image no default value of the image

Some comments: the first thing is to choose the arrow on which the image is placed. Begin and End are the ranks
of the values at the ends of the arrow. Image is the value to place. Position is an integer: the rank of the value of
the variable.

options default definition

draw false draws an arrow from the value to its image
remember lastval gives a name to the node of the image

For an arrow from the value to its image, use the option draw. To refer later to the point where the image is, use
the option remember.
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6.1.1 Adding the image of a given value

There are several ways, but this one is the best. The value has rank 2. The function is monotonic between the
values of rank 1 and 3. Here is how to show the image of√e by 𝑓.

𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 √e +∞

+ 0 +

−∞

00

-5

\begin{tikzpicture}
\tkzTabInit[espcl=6]%

{$x$/1,$f'(x)$/1, $f(x)$/2}{$0$,$\sqrt\E$,$+\infty$}%
\tkzTabLine{d,+,0,+,}%
\tkzTabVar{D- /$-\infty$ , R / ,+ / $0$ }%
\tkzTabIma{1}{3}{2}{-5}

\end{tikzpicture}

Another way is to use the macro \tkzTabImaFrom with the nodes created to build the table; see the section
“Customizing the tables” (10) and the end of this section.

6.1.2 Example with several lines of variations

𝑥

𝑓′′(𝑥)

𝑓′

Sign of
𝑓′(𝑥)

𝑓

0 1 𝛼 +∞

+ 0 − −

11 −∞−∞

0

+ + 0 −

−∞−∞

11

00

0
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\begin{tikzpicture}

\tkzTabInit[espcl=4]
{ $x$ /1,

$f''(x)$ /1,
$f'$ /2,
Sign of\\ $f'(x)$ /2,

$f$ /3}%
{ $0$ , $1$ , $\alpha$,$+\infty$ }%

\tkzTabLine {d , + , z , - , , - }%
\tkzTabVar

{- / $1$ ,
+ / ,
R / ,
- / $-\infty$ }

\tkzTabIma[draw]{2}{4}{3}{$0$}
% or \tkzTabVal[draw]{2}{4}{0.5}{}{0} (obsolete)

\tkzTabLine { , + , , + , z , - }%
\tkzTabVar

{- / $-\infty$ ,
R / ,
+ / $1$ ,
- / $0$ }

\tkzTabIma[draw]{1}{3}{2}{$0$}
\end{tikzpicture}

6.1.3 Parametric functions

Parametric functions

𝑡

Sign of
𝑥′(𝑡)

Variations of
𝑥

Variations of
𝑦

Sign of
𝑦′(𝑡)

−∞ −4 −1 0 2 +∞

− 0 + + 0 − −

11

8
9
8
9

+∞

−∞

00

−∞

+∞

11

+∞+∞

−∞

+∞

00

+∞+∞

32
3

16
3

− −64
9 − − 0 + 44

9 +
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\begin{tikzpicture}
\tkzTabInit[ lgt=4, deltacl=1, espcl=2]%

{$t$ /1,
Sign of\\ $x'(t)$ /1.5,
Variations of\\ $x$ /3,
Variations of\\ $y$ /3,
Sign of\\ $y'(t)$ /1.5}
{ $-\infty$ , $-4$ , $-1$ , $0$, $2$ , $+\infty$}%

\tkzTabLine { , - , z , + , d , + , z , - , d , - , }

\tkzTabVar {+/$1$ , -/$ \frac{8}{9}$ ,+D-/$+\infty$/$-\infty$ ,
+/$0$/ ,-D+ /$-\infty$/ $+\infty$ , -/$1$ / }

\tkzTabVar {+/$+\infty$ , R/ ,-D+/$-\infty$/$+\infty$ ,
-/$0$ ,R / , +/$+\infty$ }

\tkzTabIma{1}{3}{2}{$\frac{32}{3}$}
\tkzTabIma{4}{6}{5}{$\frac{16}{3}$}

\tkzTabLine{ , - , \frac{-64}{9} , - , d , - , z , + , \frac{44}{9} , + , }
\end{tikzpicture}

6.2 Definition of \tkzTabImaFrom

This macro is like the previous one, but it places an image relative to another image, or relative to any named
point of the table.

\tkzTabImaFrom[⟨local options⟩]{Begin}{End}{From}{Image}

arguments default definition

Begin no default rank of the start of the arrow
End no default rank of the end of the arrow
From no default name of a point
Image no default value of the image

As for \tkzTabVal,Begin and End are the ranks of the values at the ends of the arrow. Image is the value to place.
From is the name of the node that corresponds to the value of the variable.

options default definition

draw false draws an arrow from the value to its image
remember lastval gives a name to the node of the image

For an arrow from the value to its image, use the option draw. To refer later to the point where the image is, use
the option remember.
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6.2.1 Using a node defined by the macro \tkzTabInit

Here the node is N21: a point below the second value√e, on the first horizontal rule below this value. See the sec-
tion Customizing the tables, and in particular the option help, which shows the construction points.

𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 √e +∞

+ 0 +

−∞

00

-5

𝑁21

\begin{tikzpicture}
\tkzTabInit[espcl=6]%

{$x$/1,$f'(x)$/1, $f(x)$/3}{$0$,$\sqrt\E$,$+\infty$}%
\tkzTabLine{d,+,0,+,}%
\tkzTabVar{D-/ $-\infty$, R/ , +/$0$ }
\tkzTabImaFrom[draw]{1}{3}{N21}{-5}
\draw[opacity=0.4,fill=red!30] (N21) circle(3ex);
\draw[fill=red] (N21) circle(2pt);
\node[above right= 12pt,red](txt) at (N21) {$N21$};

\end{tikzpicture}

6.2.2 Using a point named by the user with remember

𝑥

𝑓′(𝑥)

𝑓(𝑥)

𝑎 𝑑 𝑒

0 + 0 − 0

𝑉𝑎𝑉𝑎

𝑉𝑑𝑉𝑑

𝑉𝑒𝑉𝑒

b

0

c

1

𝑉𝑎𝑉𝑎

𝑉𝑒𝑉𝑒

0
−1

−2

Tkz-Tab AlterMundus



7 Horizontal tangent: \tkzTabTan and \tkzTabTanFrom 41

1 \begin{tikzpicture}
2 \tkzTabInit[lgt=3,espcl=6]{ $x$/1, $f'(x)$/1, $f(x)$/3,/3 }%
3 { $a$ , $d$ ,$e$}
4 \tkzTabLine{ z,+ ,z,- ,z }
5 \tkzTabVar {-/\va ,+/\vd , -/ \ve}
6 \tkzTabVal[draw,remember=vb]{1}{2}{0.333}{b}{$0$}
7 \tkzTabVal[draw,remember=vc]{1}{2}{0.666}{c}{$1$}
8 \tkzTabVar{-/\va ,R/ , +/ \ve}
9 \tkzTabVal[draw]{1}{3}{0.5}{}{$0$}

10 \tkzTabImaFrom[draw]{1}{3}{vc}{$-1$}
11 \tkzTabImaFrom[draw]{1}{3}{vb}{$-2$}
12 \end{tikzpicture}

7 Horizontal tangent: \tkzTabTan and \tkzTabTanFrom

7.1 Definition of \tkzTabTan

\tkzTabTan[⟨local options⟩]{Begin}{End}{Position}{Image}

arguments default definition

Begin no default rank of the start of the arrow
End no default rank of the end of the arrow
Position no default rank of the value of the variable
Image no default value of the image

The first thing is to choose the arrow on which the tangent is placed. Begin and End are the ranks of the values
at the ends of the arrow. Position is the rank of the value where the tangent is. Image is the value that can be
written with the tangent (ordinate of the point of contact).

options default definition

pos above position of the value

Bydefault the value is placedabove the tangent. Theoptionposplaces it below: posalonemeanspos=below.

7.2 Using the arguments

7.2.1 Plateau

The arrow starts at the first value 0, of rank 1, and ends at +∞, the value of rank 3. Here the tangent is at 𝑥 = 1,
the value of rank 2.
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𝑥

𝑓′(𝑥)

𝑓

0 1 +∞

+ 0 +

−∞

+∞+∞

2

\begin{tikzpicture}
\tkzTab[espcl=6]{$x$/1,$f'(x)$ /1, $f$/3}%
{$0$ , $1$ , $+\infty$}%
{d , + , 0 , + , }
{D- / $-\infty$ , R / , +/ $+\infty$}%
\tkzTabTan{1}{3}{2}{\scriptsize $2$}

\end{tikzpicture}

7.2.2 Tangent at the end of an interval

In the example below, the arrow starts at the first value 0, of rank 1, and ends at 1, the value of rank 2. Here the
tangent is at 𝑥 = 1, the value of rank 2. Note that the macro \tkzTabTan applies to the line of variations just
before it.

The image 0 of 1 by 𝑓 is not given in \tkzTabVar: it would be under the arrows of the tangent. It is given as an
argument of \tkzTabTan, with the option pos=below.

𝑥

𝑓′(𝑥)

𝑓

0 1 +∞

+ 0 −

−1−1 −∞−∞

0

\begin{tikzpicture}
\tkzTabInit[espcl=6]{$x$ /1,$f'(x)$/1,$f$/2}{$0$,$1$,$+\infty$}%
\tkzTabLine{t , + , z , - , }%
\tkzTabVar{-/ $-1$ , +/ , -/$-\infty$ }
\tkzTabTan[pos=below]{1}{2}{2}{$0$}

\end{tikzpicture}
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7.3 Using the options

7.3.1 pos: position of the value

𝑥

𝑓′′𝑥

𝑓′(𝑥)

𝑓(𝑥)

0 1 +∞

+ 0 −

−∞−∞ −∞−∞

0

+∞+∞

00

1

\begin{tikzpicture}
\tkzTabInit[espcl=5]{$x$/1,$f''{x}$/1,$f'(x)$/2,$f(x)$/2}{$0$,$1$,$+\infty$}%
\tkzTabLine{d,+,0,-,}%
\tkzTabVar{-/ $-\infty$ ,+/ ,-/$-\infty$}
\tkzTabTan[pos=below]{1}{2}{2}{$0$}
\tkzTabVar{+/ $+\infty$ , R/ , -/ $0$}
\tkzTabTan{1}{3}{2}{$1$}

\end{tikzpicture}

7.3.2 Nested variations

𝑥

𝑓′′(𝑥)

𝑓′

𝑓

0 𝛼 1 𝛽 +∞

+ + 0 − −

−1−1 −∞−∞

0 0

2

+∞+∞

001

2
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\begin{tikzpicture}
\tkzTabInit[espcl=3]
{$x$ /1,
$f''(x)$ /1,
$f'$ /3,
$f$ /3}%

{$0$ , $\alpha$ , $1$ , $\beta$, $+\infty$ }%
\tkzTabLine {d , +, , + , z , - , , - }%
\tkzTabVar {-/ $-1$ / , R/ ,+/ , R/ , -/ $-\infty$ }
\tkzTabIma[draw]{1}{3}{2}{0}
\tkzTabIma[draw]{3}{5}{4}{0}
\tkzTabTan[pos]{1}{3}{3}{$2$}
\tkzTabVar{+/ $+\infty$ , - / , R/,+/ , -/ $0$ }
\tkzTabTan[]{1}{2}{2}{$1$}
\tkzTabTan[pos=below]{2}{4}{4}{$2$}

\end{tikzpicture}

7.4 Definition of tkzTabTanFrom

\tkzTabTanFrom[⟨local options⟩]{Begin}{End}{Position}{Image}

arguments default definition

Begin no default rank of the start of the arrow
End no default rank of the end of the arrow
Position no default name of a point
Image no default value of the image

The position is given by the name of a point or of a node.

options default definition

pos above position of the value

7.5 The name is defined by the table

Here the name of the node that corresponds to 𝛼 is N21 (value of rank 2, first rule below the value).
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𝑥

𝑓′(𝑥)

𝑓

0 𝛼 +∞

+

−1−1

+1+1

0

\begin{tikzpicture}
\tkzTabInit[ espcl=6]
{ $x$ /1,

$f'(x)$ /1,
$f$ /3}

{ $0$ , $\alpha$ , $+\infty$ }%
\tkzTabLine { , ,+, , }%
\tkzTabVar{-/ $-1$ , R , +/ $+1$ /}%
\tkzTabTanFrom[pos=below]{1}{3}{N21}{$0$}
\end{tikzpicture}

7.6 The name is given by the user with the option remember

𝑥

𝑓′′(𝑥)

𝑓′

Sign of
𝑓′(𝑥)

𝑓

0 1 𝛼 +∞

+ 0 − −

11 −∞−∞

2
0

+ 0 −

−∞−∞ 00

0

1
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\begin{tikzpicture}
\tkzTabInit[ espcl=4]
{ $x$ /1,

$f''(x)$ /1,
$f'$ /2,
Sign of $f'(x)$ /2,
$f$ /3}

{ $0$ , $1$ , $\alpha$ , $+\infty$ }%
\tkzTabLine {d,+,0,-, ,- }%
\tkzTabVar
{-/ $1$ ,
+/ ,
R/ ,
-/ $-\infty$ }%

\tkzTabTan[pos,remember=v1]{1}{2}{2}{$2$}%
\tkzTabVal[remember=v2]{2}{4}{0.5}{}{0}%
\tkzTabLine { ,, +,, z,- }%
\tkzTabVar
{-/ $-\infty$ ,
R/ ,
+/ ,
-/ $0$ }

\tkzTabImaFrom[]{1}{3}{v1}{0}%
\tkzTabImaFrom[]{3}{4}{v2}{}%
\tkzTabTanFrom[pos=below]{3}{4}{v2}{$1$}
\end{tikzpicture}

8 Values of the derivative: \tkzTabSlope

\tkzTabSlope{List}

arguments default definition

List no default 𝑖/eg(𝑖)/ed(𝑖)

𝑖 is between 1 and 𝑛, where 𝑛 is the number of values in the first row. This macro completes the line of signs of a
derivative with, for example, limits or the values of the left and right derivatives. 𝑖 is the rank of the value where
the derivative is given; eg and ed are the expressions to place on the left and on the right.

8.1 Adding values of the derivative

Study of the function 𝑓 ∶ 𝑥⟼√𝑥(𝑥−1)2 on [0,4]
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𝑥

Sign
of 𝑓′(𝑥)

Variations
of

√𝑥(𝑥−1)2

0
1
3

1 4

+ 0 − ++∞ −1 +1

00

2√3
9

2√3
9

00

66

\begin{tikzpicture}
\tkzTabInit[lgt=3]%

{$x$/1,%
Sign\\ of $f'(x)$ /1,%
Variations\\ of\\ $\sqrt {x(x-1)^2}$ /4}%
{$0$ , $\dfrac{1}{3}$ , $1$ , $4$}%

\tkzTabLine{d ,+, 0 ,-, d ,+, }
\tkzTabSlope{1//+\infty,3/-1 /+1}
\tkzTabVar %
{- / $0$ ,
+ / $\dfrac{2\sqrt3}{9}$ ,
- / $0$ ,
+ / $6$ }

\end{tikzpicture}
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9 Using styles

9.1 Definition of \tkzTabSetup

The simplest way is the macro \tkzTabSetup, which changes the main styles.

\tkzTabSetup[⟨local options⟩]

arguments default definition

doubledistance 1pt gap of the double bar
doublecolor white color inside the double bar
lw 0.4pt line width
color black line color

tstyle dotted style of the vertical rules
tcolor black color of the vertical rules
tanarrowstyle latex' arrow tip of a tangent
tanstyle -> style of a tangent
tancolor black color of a tangent
tanwidth 0.4pt line width of a tangent
fromarrowstyle latex' arrow tip, value -> image
fromstyle -> style, value -> image
fromcolor black color, value -> image
fromwidth 0.4pt line width, value -> image
hcolor gray color of a forbidden zone
hopacity 0.4 opacity of the color of a forbidden zone
crosslines false boolean; true hatches the forbidden zone
arrowcolor black color of an arrow of variation
arrowstyle latex' arrow tip of an arrow of variation
arrowlinewidth 0.4pt line width of an arrow of variation

Use this macro at the beginning, before the table. Line widths are usually given in pt; the default value is themost
common one. Each call resets to their default values the keys that are not given.

9.1.1 Using doubledistance and hcolor

𝑥

𝑥2−3𝑥+2

ln(𝑥2−1)

𝐸(𝑥)

−∞ −√2 −1 1 √2 2 +∞

+ + + 0 − − 0 +

+ 0 − − 0 + +

+ 0 − + 0 − 0 +

\begin{tikzpicture}
\tkzTabColors[backgroundcolor=fondpaille,%
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color=Maroon]
\tkzTabSetup[doubledistance = 2pt]
\tkzTabInit[lgt=2,espcl=1]
{$x$ /1, $x^2-3x+2$ /1, $\ln (x^2-1)$ /1, $E(x)$ /1}%
{$-\infty$ ,$-\sqrt{2}$, $-1$ , $1$ ,$\sqrt{2}$ , $2$ , $+\infty$}%
\tkzTabLine{ , + , t , + , t , + , z , - , t , - , z , + , }
\tkzTabLine{ , + , z , - , d , h , d , - , z , + , t , + , }
\tkzTabLine{ , + , z , - , d , h , d , + ,z , - , z , + , }
\end{tikzpicture}

9.1.2 Using fromcolor and tancolor

𝑥

𝑓′′(𝑥)

𝑓′

𝑓

0 1 𝛼 +∞

+ 0 − −

11 −∞−∞

00

2

−∞−∞

11

00

0

\begin{tikzpicture}
\tkzTabSetup[fromcolor = red, tancolor = blue,,backgroundcolor=fondpaille,%

color=Maroon]
\tkzTabInit[espcl=4]

{ $x$ /1, $f''(x)$ /1, $f'$ /3, $f$ /4}%
{ $0$ , $1$ , $\alpha$,$+\infty$ }%

\tkzTabLine {d , + , z , - , , - }%
\tkzTabVar

{- / $1$ /, + / /, R / /, - / $-\infty$ /}

\tkzTabVal[draw]{2}{4}{0.5}{}{0}
\tkzTabIma[draw]{2}{4}{3}{$0$}
\tkzTabTan[pos]{1}{2}{2}{$2$}
\tkzTabVar

{- / $-\infty$ , R / , + / $1$ , - / $0$ }
\tkzTabIma[draw]{1}{3}{2}{$0$}

\end{tikzpicture}
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9.2 Changing the styles with \tikzset

Here is the list of the styles used and their definitions.

node style style of the nodes used for the values placed in the table
low left value at the bottom left of a vertical rule
low right value at the bottom right of a vertical rule
high left value at the top left of a vertical rule
high right value at the top right of a vertical rule
low value at the bottom of a vertical rule
high value at the top of a vertical rule
on double background color under a double bar
tan style style of a tangent
arrow style style of the arrows of variation
from style style of the line from a value to its image
h style style of a forbidden zone
double style style of a double bar
t style style of a vertical rule

The default values are:

\def\tkzTabDefaultWritingColor{black}
\def\tkzTabDefaultBackgroundColor{white}
\def\tkzTabDefaultLineWidth{0.4pt}
\def\tkzTabDefaultArrowStyle{latex'}
\def\tkzTabDefaultSep{2pt}

Themain default styles are:

\tikzset{node style/.style = {inner sep = \tkzTabDefaultSep,
outer sep = \tkzTabDefaultSep,
fill = \tkzTabDefaultBackgroundColor}}

\tikzset{tan style/.style = {> = \tkzTabDefaultArrowStyle,
->,
color = \tkzTabDefaultWritingColor}}

\tikzset{arrow style/.style = {\tkzTabDefaultWritingColor,
->,
> = \tkzTabDefaultArrowStyle,
shorten > = \tkzTabDefaultSep,
shorten < = \tkzTabDefaultSep}}

\tikzset{from style/.style = {shorten > = \tkzTabDefaultSep,
shorten < = \tkzTabDefaultSep,
line width = \tkzTabDefaultLineWidth,
> = \tkzTabDefaultArrowStyle,
->,
draw = \tkzTabDefaultWritingColor,
dotted}}

\tikzset{t style/.style = {style = dotted,
draw = \tkzTabDefaultWritingColor}}

\tikzset{h style/.style = {pattern = north west lines,
pattern color = \tkzTabDefaultWritingColor}}

\tikzset{on double/.style = {fill = \tkzTabDefaultBackgroundColor}}
\tikzset{double style/.append style = {%

draw = \tkzTabDefaultWritingColor,
double = \tkzTabDefaultBackgroundColor}}
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The background colors of the different parts of the table are defined by the styles:

\tikzset{fondC/.style={fill = \tkzTabDefaultBackgroundColor}}
\tikzset{fondL/.style={fill = \tkzTabDefaultBackgroundColor}}
\tikzset{fondT/.style={fill = \tkzTabDefaultBackgroundColor}}
\tikzset{fondV/.style={fill = \tkzTabDefaultBackgroundColor}}

Finally, the positions of the values with respect to the arrows are:

\tikzset{low left/.style = {above left = \tkzTabDefaultSep}}
\tikzset{low right/.style = {above right = \tkzTabDefaultSep}}
\tikzset{high right/.style = {below right = \tkzTabDefaultSep}}
\tikzset{high left/.style = {below left = \tkzTabDefaultSep}}
\tikzset{low/.style = {above = \tkzTabDefaultSep}}
\tikzset{high/.style = {below = \tkzTabDefaultSep}}

9.2.1 Using \tikzset and h style

𝑥

𝑔(𝑥)

0 1 2 3

0 + −

\begin{tikzpicture}
\tkzTabColors[backgroundcolor=fondpaille,%

color=Maroon]
\tkzTabSetup[doubledistance = 2pt]
\tikzset{h style/.style = {fill=red!50}}
\tkzTabInit[color,espcl=1.5]%
{$x$ / 1,$g(x)$ / 1}%
{$0$,$1$,$2$,$3$}%

\tkzTabLine{z,+,d,h,d,-,t}
\end{tikzpicture}

9.2.2 Hatching with \tikzset and h style

𝑥

𝑔(𝑥)

0 1 2 3

0 + −

\begin{tikzpicture}
\tikzset{h style/.append style = {%

pattern=north east lines}}
\tkzTabInit[color,espcl=1.5]%

{$x$ / 1,$g(x)$ / 1}%
{$0$,$1$,$2$,$3$}%

\tkzTabLine{z,+,,h,d,-,t}
\end{tikzpicture}
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9.2.3 Using \tikzset and arrow style

𝑥

ln𝑥+1

𝑥 ln𝑥

0 1/e +∞

− 0 +

0

−1
𝑒
−1
𝑒

+∞+∞

%\newcommand*{\E}{\ensuremath{\mathrm{e}}}
\begin{tikzpicture}

\tikzset{arrow style/.append style = {red,shorten >=6pt,shorten <=6pt}}
\tkzTabInit[espcl=5]{$x$ /1, $\ln x +1$ /1.5, $x \ln x$ /2}%
{$0$ ,$1/\E$ , $+\infty$}%
\tkzTabLine{d,-,z,+,}
\tkzTabVar%
{ D+/ / $0$ ,%
-/ \colorbox{black}{\textcolor{white}{$\dfrac{-1}{e}$}}/ ,%
+/ $+\infty$ / }%
\end{tikzpicture}

9.2.4 Using \tikzset and \tkzTabSetup

Note the last \tkzTabSetup, which resets the default values.

𝑥

𝑓′′(𝑥)

𝑓′

𝑓

𝑎 𝑑 𝑒

0 + 0 − 0

𝑉𝑎𝑉𝑎

𝑉𝑑𝑉𝑑

𝑉𝑒𝑉𝑒

b

1

c

2

−∞−∞

+∞+∞

0
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% \newcommand*{\va}{\colorbox{red!50} {$\scriptscriptstyle V_a$}}
% \newcommand*{\vb}{\colorbox{blue!50} {$\scriptscriptstyle V_b$}}
% \newcommand*{\vc}{\colorbox{gray!50} {$\scriptscriptstyle V_c$}}
% \newcommand*{\vd}{\colorbox{magenta!50}{$\scriptscriptstyle V_d$}}
% \newcommand*{\ve}{\colorbox{orange!50} {$\scriptscriptstyle V_e$}}

\begin{tikzpicture}
\tkzTabSetup[fromcolor = red,

fromstyle = dashed,
fromwidth = 1pt,
fromarrowstyle = stealth',
arrowcolor = green ]

\tkzTabInit[lgt=1.5,espcl=5]{ $x$/.7,$f''(x)$/.7,$f'$/3,$f$/3 }%
{ $a$ , $d$ ,$e$}

\tkzTabLine{ z,+ ,z,- ,z }
\tkzTabVar {-/\va ,+/\vd , -/ \ve}
\tkzTabVal[draw,remember=vb]{1}{2}{0.333}{b}{$1$}
\tikzset{from style/.append style = {draw = blue}}
\tkzTabVal[draw,remember=vc]{1}{2}{0.666}{c}{$2$}
\tkzTabVar{-/$-\infty$ ,R/ , +/ $+\infty$}
\tkzTabSetup
\tkzTabVal[draw]{1}{3}{0.5}{}{$0$}
\draw[opacity=0.5,fill=red!40] (vb) circle(2ex);
\draw[opacity=0.5,fill=blue!40] (vc) circle(2ex);

\end{tikzpicture}

10 Customizing the tables

10.1 help: an option of the main macros

10.1.1 help: option of \tkzTabInit

This option shows the structure of a table. deltacl=1 spreads the points and the labels a little.

M11

M12

M13

F0

F1

F2

L1 L2

T00

T01

T02

T03

T10

T11

T12

T13

T20

T21

T22

T23

N10 N20

N11 N21

N12 N22

N13 N23

\begin{tikzpicture}
\tkzTabInit[deltacl=1,espcl=8,help]%
{$x$/1,Sign\\ of $\dfrac{1}{x}$/1.5/1.5,Variations\\ of $\ln$/2}%
{$0$,$+\infty$}%
\end{tikzpicture}
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10.1.2 help: option of \tkzTabLine

To see the labels better, do not use the option helpwith all the macros at the same time.

𝑥

Sign

of
1
𝑥

Variations
of ln

0 +∞

Z11 S11 Z21

−∞

+∞+∞

\begin{tikzpicture}
\tkzTabInit[deltacl=1,espcl=8]%
{$x$/1,Sign\\ of $\dfrac{1}{x}$/1.5/1.5,Variations\\ of $\ln$/2}%
{$0$,$+\infty$}%
\tkzTabLine[help]{,,}%
\tkzTabVar{D-/ $-\infty$, +/$+\infty$}
\end{tikzpicture}

10.1.3 help: option of \tkzTabVar

This option shows the nodes used to draw the arrows of variation. To avoid too many labels, only the nodes that
are used are named. An arrow starts at a node named FR (right of the node) and ends at a node named FL (left of
the node).

𝑥

Sign

of
1
𝑥

Variations
of ln

0 +∞

+

FR12

FL22

\begin{tikzpicture}
\tkzTabInit[deltacl=1,espcl=8]%
{$x$/1,Sign\\ of $\dfrac{1}{x}$/1.5/1.5,Variations\\ of $\ln$/1.5}%
{$0$,$+\infty$}%
\tkzTabLine{d,+,}%
\tkzTabVar [help]{D-/ $-\infty$, +/$+\infty$ }
\end{tikzpicture}

Here is a more complex example
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𝑥

−1
𝑥2

e
⎛

⎝

1
𝑥
⎞

⎠

e
⎛

⎝

1
𝑥
⎞

⎠

−∞ 0 +∞

− −

FR12

FL22

FR22

FL32

\begin{tikzpicture}
\tkzTabInit
{$x$ /1,
$\dfrac{-1}{x^2}\ {\E}^{\left(\dfrac{1}{x}\right)}$ /1.5,
${\E}^{\left(\dfrac{1}{x}\right)}$ /2}%
{$-\infty$ ,$0$ , $+\infty$}%

\tkzTabLine{t,-,d,-,t}
\tkzTabVar[help]{ + / $1$ ,-CD+ / $0$ / $+\infty$ , - / $1$ }%

\end{tikzpicture}

which gives

𝑥

−1
𝑥2

e
⎛

⎝

1
𝑥
⎞

⎠

e
⎛

⎝

1
𝑥
⎞

⎠

−∞ 0 +∞

− −

11

0

+∞

11

\begin{tikzpicture}
\tkzTabInit
{$x$ /1,
$\dfrac{-1}{x^2}\ {\E}^{\left(\dfrac{1}{x}\right)}$ /1.5,
${\E}^{\left(\dfrac{1}{x}\right)}$ /2}%
{$-\infty$ ,$0$ , $+\infty$}%

\tkzTabLine{t,-,d,-,t}
\tkzTabVar{ + / $1$ ,-CD+ / $0$ / $+\infty$ , - / $1$ }%

\end{tikzpicture}

Knowing all these points and nodes lets you customize the tables. More explanations are given in the next para-
graph.

10.2 The structures

10.2.1 The main structure

ThemacrotkzTabInitdefines themainnodes. Theargumentsof thismacrodetermine thenumberofnodes.
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For example, if the table has 3 rows, the points 𝑇𝑖𝑗 are created for 0 ≤ 𝑖 ≤ 2 and 0 ≤ 𝑗 ≤ 3 (from 𝑇00 to 𝑇23),
together with the nodes 𝐹0, 𝐹1 and 𝐹2. 𝑇𝑖𝑗 is a point of the column 𝑖 and of the line 𝑗: the first index is the
column, the second one the line.

𝐹0

𝐹1

𝐹2

T00

T01

T02

T03

T20

T21

T22

T23

T10

T13

T11

T12

line 0

line 1

line 2

line 3colum
n
0

colum
n
1

colum
n
2

\begin{tikzpicture}
\tkzTabInit[color=false,espcl=4,lgt=3]{%
\colorbox{red}{\textcolor{white}{$\scriptscriptstyle F0$}} / 1,%
\colorbox{red}{\textcolor{white}{$\scriptscriptstyle F1$}} / 1,%
\colorbox{red}{\textcolor{white}{$\scriptscriptstyle F2$}} / 1}%
{ , }%
\foreach \row in {0,...,3}{%

\foreach \col in {0,1,2}{%
\draw[fill=blue] (T\col\row) circle(2pt) ;}}

\draw (T00) node[above right=4pt] {\scriptsize T00};
\draw (T01) node[above right=4pt] {\scriptsize T01};
\draw (T02) node[above right=4pt] {\scriptsize T02};
\draw (T03) node[above right=4pt] {\scriptsize T03};
\draw (T20) node[above right=4pt] {\scriptsize T20};
\draw (T21) node[above right=4pt] {\scriptsize T21};
\draw (T22) node[above right=4pt] {\scriptsize T22};
\draw (T23) node[above right=4pt] {\scriptsize T23};
\draw (T10) node[above right=4pt] {\scriptsize T10};
\draw (T13) node[above right=4pt] {\scriptsize T13};
\draw (T11) node[above right=3pt] {\scriptsize T11};
\draw (T12) node[above right=3pt] {\scriptsize T12};
\tikzset{bluesty/.style={fill=blue,<-,>=latex,shorten <=2pt}}
\draw[bluesty] (T20) -- +(2,0) node[right,blue]{line $0$};
\draw[bluesty] (T21) -- +(2,0) node[right,blue]{line $1$};
\draw[bluesty] (T22) -- +(2,0) node[right,blue]{line $2$};
\draw[bluesty] (T23) -- +(2,0) node[right,blue]{line $3$};
\draw[bluesty] (T03) -- +(0,-2) node[midway,above,sloped,blue]{column $0$};
\draw[bluesty] (T13) -- +(0,-2) node[midway,above,sloped,blue]{column $1$};
\draw[bluesty] (T23) -- +(0,-2) node[midway,above,sloped,blue]{column $2$};
\end{tikzpicture}

So the main structure of this table has exactly three vertical rules and four horizontal ones: 12 main points de-
fined by the intersections, and three nodes 𝐹0, 𝐹1 and 𝐹2.
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10.2.2 The inner structure

I call inner structure the set of points and nodes defined by the values of the variable in the right part of the table.
The second argument of the macro tkzTabInit defines this structure: it gives the labels (values of the variable)
placed in the first row, which are the landmarks for the lines of signs and of variations.

𝐹0

𝐹1

𝐹2

𝐿1 𝐿2 𝐿3

N10 N20 N30

N11 N21 N31

N12 N22 N32

N13 N23 N33

M10 M20

M11 M21

M12 M22

M13 M23

line 0

line 1

line 2

line 3colum
n
1

colum
n
2

colum
n
3

\begin{tikzpicture}
\tkzTabInit[color=false,espcl=4,lgt=3]{%
\colorbox{red} {\textcolor{white}{$\scriptscriptstyle F0$}} / 1,
\colorbox{red} {\textcolor{white}{$\scriptscriptstyle F1$}} / 1,
\colorbox{red} {\textcolor{white}{$\scriptscriptstyle F2$}} / 1}{%
\colorbox{blue}{\textcolor{white}{$\scriptscriptstyle L1$}},
\colorbox{blue}{\textcolor{white}{$\scriptscriptstyle L2$}},
\colorbox{blue}{\textcolor{white}{$\scriptscriptstyle L3$}}}%
\foreach \row in {0,...,3}{%

\foreach \col in {0,1,2}{%
\draw[fill=blue] (T\col\row) circle(2pt) ;}}

\foreach \col in {1,2,3}{%
\draw[fill=red] (N\col 0) circle(2pt)%

node[above,red] {\scriptsize N{\col 0}};}
\foreach \row in {1,2,3}{%

\foreach \col in {1,2,3}{%
\draw[fill=red] (N\col\row) circle(2pt)%

node[above,red] {\scriptsize N\col\row};}}
\foreach \row in {0,1,2,3}{%

\foreach \col in {1,2}{%
\draw[fill=green] (M\col\row) circle(2pt)

node[below right,green] {\scriptsize M\col\row};}}
\tikzset{redsty/.style={fill=red,<-,>=latex,shorten <=2pt}}
\draw[redsty] (T20) -- +(2,0) node[right,red]{line $0$};
\draw[redsty] (T21) -- +(2,0) node[right,red]{line $1$};
\draw[redsty] (T22) -- +(2,0) node[right,red]{line $2$};
\draw[redsty] (T23) -- +(2,0) node[right,red]{line $3$};
\draw[redsty] (N13) -- +(0,-2) node[midway,above,sloped,red]{column $1$};
\draw[redsty] (N23) -- +(0,-2) node[midway,above,sloped,red]{column $2$};
\draw[redsty] (N33) -- +(0,-2) node[midway,above,sloped,red]{column $3$};
\end{tikzpicture}
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10.2.3 The secondary structure

The points 𝑍𝑖𝑗 and 𝑆𝑖𝑗 are defined from the inner structure (see the previous table), but only when the macro
\tkzTabLine is used. The points 𝐹𝑅𝑖𝑗 and 𝐹𝐿𝑖𝑗 are defined when the macro \tkzTabVar is used.

𝑥

−1
𝑥2

e
⎛

⎝

1
𝑥
⎞

⎠

e
⎛

⎝

1
𝑥
⎞

⎠

−∞ 0 +∞

Z11 S11 Z21 S21 Z31

FR12

FL22

FR22

FL32

\begin{tikzpicture}
\tkzTabInit
{$x$ /1,
$\dfrac{-1}{x^2}\ {\E}^{\left(\dfrac{1}{x}\right)}$ /1.5,
${\E}^{\left(\dfrac{1}{x}\right)}$ /2}%
{$-\infty$ ,$0$ , $+\infty$}%

\tkzTabLine[help]{t , - , d , - , t}
\tkzTabVar[help]{ + / $1$ ,-CD+ / $0$ / $+\infty$ , - / $1$ }%

\end{tikzpicture}

10.2.4 Conclusion

𝐹0

𝐹1

𝐹2

𝐿1 𝐿2 𝐿3

T00

T01

T02

T03

T20

T21

T22

T23

T10

T13

T11

T12

N10 N20 N30

N11 N21 N31

N12 N22 N32

N13 N23 N33

M10 M20

M11 M21

M12 M22

M13 M23

S11 S21Z11 Z21 Z31
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type notation index conditions use

Fj line 0 ≤ 𝑗 ≤ 𝑝 expressions, formulas

Li column 1 ≤ 𝑖 ≤ 𝑛 significant values for the variations

Tij column 0 ≤ 𝑖 ≤ 2 ; main structure of the table
line 0 ≤ 𝑗 ≤ 𝑝 there is a line 0 and a column 0

Nij column 1 ≤ 𝑖 ≤ 𝑛 inner structure of the table
line 0 ≤ 𝑗 ≤ 𝑝

Mij column 1 ≤ 𝑖 ≤ 𝑛 inner structure of the table
line 0 ≤ 𝑗 ≤ 𝑝

Sij column 1 ≤ 𝑖 ≤ 𝑛 secondary structure of the table
line 1 ≤ 𝑗 ≤ 𝑞

Zij column 1 ≤ 𝑖 ≤ 𝑛 secondary structure of the table
line 1 ≤ 𝑗 ≤ 𝑞

10.3 Adjusting the dimensions

We saw earlier that some dimensions can be changed with options. The code of the following table uses the
structures of the table.

𝑥 𝑎1 𝑎2 𝑎3

𝑒𝑠𝑝𝑐𝑙 = 3 cm 𝑒𝑠𝑝𝑐𝑙 = 3 cm
𝑑𝑒𝑙𝑡𝑎𝑐𝑙 = 0.5 cm 𝑑𝑒𝑙𝑡𝑎𝑐𝑙 = 0.5 cm

𝑙𝑔𝑡 = 2 cm

\begin{tikzpicture}
\tkzTabInit

{$x$ / 1}
{$a_1$ , $a_2$ , $a_3$}

\begin{scope}[arstyle/.style={>=latex,#1,<->}]
\draw[arstyle=blue] (N10) to node[above,color=blue]%

{\scriptsize $ espcl = 3$ cm} (N20);
\draw[arstyle=blue] (N20) to node[above,color=blue]%

{\scriptsize $ espcl = 3$ cm} (N30);
\draw[arstyle=red] (T10) to node[above=12pt,color=red]%

{\scriptsize $ deltacl = 0.5$ cm} (N10);
\draw[arstyle=red] (N30) to node[above=12pt,color=red]%

{\scriptsize $ deltacl = 0.5$ cm} (T20);
\draw[arstyle=blue] (T00) to node[above,color=blue]%

{\scriptsize $ lgt = 2$ cm} (T10);
\end{scope}

\end{tikzpicture}
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10.3.1 scale: adjusting the size of a table

𝑥

ln(𝑥)

0 +∞
\begin{tikzpicture}[scale=.8]
\tkzTabInit[lgt=3]{ $x$ / 1 , $\ln(x)$ /2}

{ $0$ , $+\infty$ }
\end{tikzpicture}

xscale and yscale can also be used.

𝑥

ln(𝑥)

0 +∞

\begin{tikzpicture}[xscale=.8,yscale=1.5]
\tkzTabInit[lgt=3]{ $x$ / 1 , $\ln(x)$ /2}

{ $0$ , $+\infty$ }
\end{tikzpicture}

10.4 Examples

10.4.1 A cross on a table

𝑥

𝑓′(𝑥)

𝑓(𝑥)

−5 −2 1 +∞

+ 0 − 0 +

−∞

2
3
2
3

00

+∞+∞
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\begin{tikzpicture}
\tkzTab{$x$ / 1, $f'(x)$ / 1.5, $f(x)$ / 3}%

{$-5$ , $-2$ , $1$ , $+\infty$}%
{d,+,0,-,0,+,}
{ D-/ / $-\infty$ ,%

+/ $\dfrac{2}{3}$ / ,%
-/ $0$ / ,%
+/ $+\infty$ / }%

\draw[line width=2pt,red] (T00) to (T23);
\draw[line width=2pt,red] (T03) to (T20);

\end{tikzpicture}

10.4.2 A cross in a cell

The structures make it easy to customize a table. For example, to draw a cross in a cell:

𝑥

𝑥2−3𝑥+2

(𝑥−e) ln𝑥

0 e +∞

\begin{tikzpicture}
\tkzTabInit%

{$x$ /1,
$x^2-3x+2$ /1,
$(x-\E)\ln x$ /1}

{$0$ , $\E$ , $+\infty$}
\draw[red] (T12) -- (T23);
\draw[red] (T13) -- (T22);

\end{tikzpicture}

10.4.3 Highlighting signs

With a little knowledgeofTikZ, signs canbeplaced in the second row,whichwasnot filledbytkzTabLine.

\path (M11)--(M12) node[midway,draw,fill=red!10] {-};
\path (M31)--(M32) node[midway,draw,fill=blue!10] {+};

𝑥

2𝑥
𝑥2−1

−∞ −1 1 +∞

- +
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\begin{tikzpicture}
\tkzTabInit{$x$ / 1, $\dfrac{2x}{x^2-1}$ /1}

{$-\infty$ , $-1$ , $1$ , $+\infty$}
\path (M11)--(M12) node[midway,draw,fill=red!10] {-};
\path (M31)--(M32) node[midway,draw,fill=blue!10] {+};

\end{tikzpicture}

but a node of the secondary structure can also be used. For this, use

\tkzTabLine[help]{,,,,,,}

𝑥

2𝑥
𝑥2−1

−∞ −1 1 +∞

Z11 S11 Z21 S21 Z31 S31 Z41

Then create the nodes

\node[draw,fill=red!10] at (S11) {-};
\node[draw,fill=blue!10] at (S31) {+};

𝑥

2𝑥
𝑥2−1

−∞ −1 1 +∞

- +

\begin{tikzpicture}
\tkzTabInit{$x$ / 1, $\dfrac{2x}{x^2-1}$ /1}

{$-\infty$ , $-1$ , $1$ , $+\infty$}
\tkzTabLine{,,,,,,}
\node[draw,fill=red!10] at (S11) {-};
\node[draw,fill=blue!10] at (S31) {+};

\end{tikzpicture}

10.4.4 Main structure: hatching a zone

Suppose youwant to hatch a zone but do not know the names of the nodes. Use the option help: it shows where
the nodes are and what their names are.

\begin{tikzpicture}
\tkzTabInit[help,deltacl=1]{$x$ / 1, $\dfrac{2x}{x^2-1}$ /1,$\ln{(x^2-1)}$/1}

{$-\infty$ , $-1$ , $1$ , $+\infty$}
\end{tikzpicture}

A rectangle can be hatched with

\pattern[pattern=north west lines] (N21) rectangle (N32);
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𝑥

ln (𝑥2−1)

−∞ −1 1 +∞

\begin{tikzpicture}
\tkzTabInit{$x$ / 1 , $\ln{(x^2-1)}$/1}

{$-\infty$ , $-1$ , $1$ , $+\infty$}
\pattern[pattern=north west lines] (N21) rectangle (N32);

\end{tikzpicture}

10.4.5 Highlighting zones

Tohighlight the signof aquadratic expression, theouterparts canbecoloredwith\draw[fill=Red!80,opacity=0.4](N11)
rectangle (N22);. The syntax is the TikZ syntax: a rectangle is defined by two opposite corners.

𝑥

𝑥2 − 3𝑥+ 2

−∞ 1 2 +∞

+ 0 − 0 +

\begin{tikzpicture}
\tkzTabInit[deltacl=1,lgt=3,espcl=2]%
{$x$ /1,$x^2-3x+2$ /1}%
{$-\infty$ , $1$ , $2$, $+\infty$}%

\tkzTabLine {t,+,0,-,0,+,t}
\draw[fill=Red!80,opacity=0.4](N11) rectangle (N22);
\draw[fill=Red!80,opacity=0.4](N31) rectangle (N42);

\end{tikzpicture}

10.4.6 Highlighting values

𝑥

−1
𝑥2

e
⎛

⎝

1
𝑥
⎞

⎠

e
⎛

⎝

1
𝑥
⎞

⎠

−∞ 0 +∞

− −

11

0

+∞

11

0
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\begin{tikzpicture}
\tkzTab
{$x$ /1,
$\dfrac{-1}{x^2}\ {\E}^{\left(\dfrac{1}{x}\right)}$ /1.5,
${\E}^{\left(\dfrac{1}{x}\right)}$ /2}%
{$-\infty$ ,$0$ , $+\infty$}%
{t,-, ,-,t}
{ + / $1$ , -CD+ / \colorbox{red}{\textcolor{white}{$0$}} / $+\infty$ , - / $1$ }%
\node[draw,inner sep=2pt,circle,fill=yellow] at (Z21) {$0$} ;

\end{tikzpicture}

10.4.7 Highlighting limits

𝑥

Variations
of ln

0 +∞

−∞

+∞+∞

\begin{tikzpicture}
\tkzTabInit[espcl=8]%
{$x$/1 , Variations\\ of $\ln$/2}%
{$0$,$+\infty$}%
\tkzTabVar {D-/ $-\infty$, +/$+\infty$ }
\draw[opacity=.3,fill=red] (FR11) circle (10pt);
\draw[opacity=.3,fill=red] (FL21) circle (10pt);
\end{tikzpicture}

10.4.8 Decoration

A TikZ library for decorations must be loaded: decorations.pathreplacing

\usetikzlibrary{decorations.pathreplacing}
\ldots
\draw[decoration={brace,amplitude=12pt},

decorate,line width=2pt,red] (T10) -- (T20);

𝑥

𝑥2 − 3𝑥+ 2

(𝑥 − e) ln𝑥

0 1 2 e +∞
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\begin{tikzpicture}
\tkzTabInit[lgt=3,espcl=1.5]

{$x$ /1,
$x^2-3x+2$ /1,
$(x-\E)\ln x$ /1}%

{$0$,$1$,$2$,$\E$,$+\infty$}%
\draw[fill=Orange,opacity=.3] (N10) rectangle (N53.west);
\draw[decoration={brace,amplitude=12pt},

decorate,line width=2pt,red] (T10) -- (T20);
\end{tikzpicture}

10.4.9 With colors

𝑥

Sign

of
1
𝑥

Variations
of ln

0 +∞

+

−∞

+∞+∞

1

0

e

1

\begin{tikzpicture}
\tkzTabInit[color,colorC = blue!30,colorL = orange!50,

colorT = green!30,colorV = red!50,espcl=8]
{$x$/1,Sign\\ of $\dfrac{1}{x}$ /1.5,Variations\\ of $\ln$ /3}
{$0$,$+\infty$}%
\tkzTabLine{d,+,}%
\tkzTabVar[color=red]{D-/$-\infty$ , +/$+\infty$}
\tkzTabVal[draw]{1}{2}{0.3}{\textcolor{red}{$\text{1}$}}{\textcolor{blue}{$0$}}
\tkzTabVal[draw]{1}{2}{0.6}{\textcolor{red}{$\text{\large e}$}}{\textcolor{blue}{$1$}}%
\draw[fill=gray,opacity=0.6] (T11) rectangle (N13);

\end{tikzpicture}

10.4.10 Writing in a table

There is no restriction on what you write, as the following example shows:
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𝑥

It is sometimes possible to
find the variations of a func-
tion without its derivative

ln(𝑥) + 𝑥

0 1 +∞

\begin{tikzpicture}
\tkzTabInit[lgt=5,espcl=3]%

{ $x$ /1,%
It is sometimes possible to find the variations
of a function without its derivative /2,%
$\ln (x) +x$ /1%

}%
{ $0$ , $1$ , $+\infty$ }%

\end{tikzpicture}

10.4.11 Table of proportionality

Thisexampleuses an internal counterof thepackage,tkz@cnt@pred; themacrosmakeatletterandmakeatother
make the character @ an ordinary letter. The counter is used to draw vertical rules that separate the values from
their images.

𝑥

𝑓(𝑥)

1 2 3 4 5 6

5 10 15 20 25 30

×3

×3

×
5

\begin{tikzpicture}
\tkzTabInit[espcl=0.5]{ $x$/1,$f(x)$ /1}%
{1,,2,,3,,4,,5,,6}%
\tkzTabLine{5,,,,10,,,,15,,,,20,,,,25,,,,30}%
\makeatletter
\foreach \x in {1,...,5}{%

\setcounter{tkz@cnt@pred}{\x}\addtocounter{tkz@cnt@pred}{\x}
\draw (N\thetkz@cnt@pred 0.center) to (N\thetkz@cnt@pred 2.center);}

\makeatother
\begin{scope}[->,red,line width=1pt,>=latex]

\draw (N30) to [bend left] node[above]{$\times 3$} (N110);
\draw (N32) to [bend right] node[below]{$\times 3$} (N112);
\draw (8.6,-0.5) to [bend left=60] node[midway,above,sloped] {$\times 5$} (8.6,-1.5);

\end{scope}
\end{tikzpicture}
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11 Gallery

11.1 Tables of signs

The following example comes from the documentation of the excellent tablor.sty.

𝑥

Sign of
−2𝑥 + 3

Sign of
−𝑥 + 5

Sign of
(−2𝑥+3)(−𝑥+5)

−∞ 3
2

5 +∞

+ 0 − −

+ + 0 −

+ 0 − 0 +

\begin{tikzpicture}
\tkzTabInit[lgt=3]

{$x$ /1,
Sign of\\ $-2x+3$ /1.5,
Sign of\\ $-x+5$ /1.5,
Sign of\\ $(-2x+3)(-x+5)$ /1.5 }%
{$-\infty$,$\dfrac{3}{2}$,$5$,$+\infty$}%

\tkzTabLine { ,+,z,-,t,-, }
\tkzTabLine { ,+,t,+,z,-, }
\tkzTabLine { ,+,z,-,z,+, }

\end{tikzpicture}

11.2 Variations of functions

11.2.1 Variations of a rational function

This example is given in the documentation of the package tabvar.

Study of the function 𝑓 ∶ 𝑥⟼ 𝑥3+2
2𝑥 on (−∞,0)∪ (0,+∞)

𝑥

𝑓′(𝑥)

𝑓

−∞ 0 1 +∞

− − 0 +

+∞+∞

−∞

+∞

3
2
3
2

+∞+∞

− 3√2

0
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\begin{tikzpicture}
\tkzTabInit[]
{$x$ /1, $f'(x)$ /1,$f$ /3}
{$-\infty$ , $0$ , $1$ , $+\infty$}

\tkzTabLine{,-,d,-,z,+,}
\tkzTabVar{+/$+\infty$ ,-D+/$-\infty$ / $+\infty$ ,-/$\frac{3}{2}$, +/$+\infty$}
\tkzTabVal{1}{2}{0.4}{$ -\sqrt[3]{2}$}{$0$}
\end{tikzpicture}

11.2.2 Variations of an irrational function

Another example from the documentation of the package tabvar.

Study of the function 𝑓 ∶ 𝑥⟼√𝑥−1
𝑥+1 on (−∞,−1)∪ [1,+∞)

𝑥

𝑓′(𝑥)

𝑓

−∞ −1 1 +∞

+ ++∞

11

+∞

00

11

\begin{tikzpicture}
\tkzTabInit[]
{$x$ /1, $f'(x)$ /1,$f$ /3}
{$-\infty$ , $-1$ , $1$ , $+\infty$}

\tkzTabLine{,+,d,h,d,+, }
\tkzTabSlope{ 3/ /+\infty}
\tkzTabVar{-/$1$ ,+DH/$+\infty$ ,-/$0$, +/$1$}
\end{tikzpicture}

With a continuous extension, for example 𝑓(𝑥) = 0 on [−1,1], the table would become

𝑥

𝑓′(𝑥)

𝑓

−∞ −1 1 +∞

+ 0 ++∞

11

+∞

0 00

11
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\begin{tikzpicture}
\tkzTabInit[]
{$x$ /1, $f'(x)$ /1,$f$ /3}
{$-\infty$ , $-1$ , $1$ , $+\infty$}

\tkzTabLine{,+,d,0,d,+, }
\tkzTabSlope{ 3/ /+\infty}
\tkzTabVar{-/$1$ ,+D-/$+\infty$/$0$ ,-/$0$, +/$1$}
\end{tikzpicture}

11.3 Trigonometric functions

Trigonometric functions

11.3.1 Variations of the tangent function

Tangent function Study of the function 𝑓 ∶ 𝑥⟼ tan𝑥 on [0,𝜋]

𝑥

Sign of
𝑓′(𝑥)

Variations
of
𝑓

0 𝜋
2 𝜋

+ +

00

+∞

−∞

00

𝜋
4

1

3𝜋
4

1

\begin{tikzpicture}
\tkzTabInit[espcl=6]{$x$ / 1,Sign of\\$f'(x)$/1, Variations of\\ $f$ / 3}%

{$0$ ,$\frac{\pi}{2}$ , $\pi$}%
\tkzTabLine{ ,+,d,+, }
\tkzTabVar{-/$0$ , +D-/$+\infty$/$-\infty$ , +/$0$ }
\tkzTabVal{1}{2}{0.5}{$\frac{\pi}{4}$}{$1$}
\tkzTabVal{2}{3}{0.5}{$\frac{3\pi}{4}$}{$1$}
\end{tikzpicture}

11.3.2 Variations of the cosine function

Cosine function Study of the function 𝑓 ∶ 𝑥⟼ cos𝑥 on [0,𝜋]
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𝑥

Sign of
𝑓′(𝑥)

Variations
of
𝑓

0 𝜋

−

11

−1−1

𝜋
2

0

\begin{tikzpicture}
\tkzTabInit[espcl=6]{$x$ / 1,Sign of\\$f'(x)$/1, Variations of\\ $f$ / 3}%

{$0$ , $\pi$}%
\tkzTabLine{ , - , }
\tkzTabVar{+/$1$ , -/$-1$ }
\tkzTabVal{1}{2}{0.5}{$\frac{\pi}{2}$}{$0$}
\end{tikzpicture}

11.4 Parametric and trigonometric functions

Parametric functions Trigonometric functions

Study on [0, 𝜋2 ]

{ 𝑥(𝑡) = cos(3𝑡)
𝑦(𝑡) = sin(4𝑡)

𝑡

Sign of
𝑥′(𝑡)

Variations of
𝑥

Variations of
𝑦

Sign of
𝑦′(𝑡)

0 𝜋
8

𝜋
3

3𝜋
8

𝜋
2

0 − −3sin ( 3𝜋8 ) − 0 + 3sin (𝜋8 ) + 3

11

−1−1

00

cos ( 3𝜋8 ) −cos (𝜋8 )

00

11

−1−1

00

−√3
2

4 + 0 − −2 − 0 + 4
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\begin{tikzpicture}
\tkzTabInit[ lgt=3 , espcl=3]%

{$t$ /1,
Sign of\\ $x'(t)$ /1.5,
Variations of\\ $x$ /3,
Variations of\\ $y$ /3,
Sign of\\ $y'(t)$ /1.5}

{$0$ , $\frac{\pi}{8}$ , $\frac{\pi}{3}$ ,
$\frac{3\pi}{8}$ , $\frac{\pi}{2}$ }%

\tkzTabLine {z , - ,-3\sin\left(\frac{3\pi}{8}\right) , - , z , + ,%
3\sin\left(\frac{\pi}{8}\right),+,3}
\tkzTabVar { +/$1$ , R/ , -/$-1$/ , R/ , +/$0$ }
\tkzTabIma{1}{3}{2}{$\cos\left(\frac{3\pi}{8}\right)$}

\tkzTabIma{3}{5}{4}{$-\cos\left(\frac{\pi}{8}\right)$}
\tkzTabVar { -/$0$ , +/$1$ , R/ , -/$-1$ , +/$0$ }

\tkzTabIma{2}{4}{3}{$\frac{-\sqrt{3}}{2}$}
\tkzTabLine {4 , + , z , - , -2 , - , z ,+,4}

\end{tikzpicture}

11.5 French Baccalauréat, Asia, ES 1998

The Baccalauréat is the French high-school final exam; the following exercises are translated from it. A small
trick: normally z is the symbol that gives a zero centered on a dotted rule. For a zero without the rule, replace z
by 0: it is not a recognized symbol, so it is treated as an ordinary string.

Let 𝑓 be the function of the real variable 𝑥 defined on R by:

𝑓(𝑥) = e𝑥(e𝑥+𝑎)+𝑏

where 𝑎 and 𝑏 are two real constants.

What is known about 𝑓 is given in the table of variations below.

𝑥

Sign of 𝑓′(𝑥)

Variations of 𝑓

−∞ 0 +∞

0

−3−3

1. Compute 𝑓′(𝑥) in terms of 𝑎 (𝑓′ is the derivative of 𝑓).

2. a) Find 𝑎 and 𝑏 using the information given in the table above.

b) Compute 𝑓(0) and the limit of 𝑓 at +∞.

c) Copy and complete the table of variations of 𝑓.

3. Solve in R the equation
e𝑥(e𝑥−2)−3 = 0

(you may set𝑋 = e𝑥).
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4. Solve in R the inequalities:
e𝑥(e𝑥−2)−3 ≥ −4

e𝑥(e𝑥−2)−3 ≤ 0

(Use the table of variations given above, in particular the results of 2.b.)

Let $f$ be the function of the real variable $x$ defined on $\mathbf{R}$ by:
\[

f(x)=\E^x(\E^x+a)+b
\]
where $a$ and $b$ are two real constants.

What is known about $f$ is given in the table of variations below.

\medskip
\begin{center}

\begin{tikzpicture}
\tkzTab[lgt=3,espcl=4]{$x$/1,Sign of $f'(x)$ /1,Variations of $f$ /2}%
{$-\infty$,$0$,$+\infty$}%
{,, z ,,}%
{+/ $-3$ ,
-/ ,
+/ }

\end{tikzpicture}
\end{center}

\medskip
\begin{enumerate}

\item Compute $f'(x)$ in terms of $a$ ($f'$ is the derivative of $f$).
\item \begin{enumerate}

\item Find $a$ and $b$ using the information given in the
table above.
\item Compute $f(0)$ and the limit of $f$ at $+\infty$.
\item Copy and complete the table of variations of $f$.
\end{enumerate}

\item Solve in $\mathbf{R}$ the equation
\[

\E^x(\E^x-2)-3=0
\]
(you may set $X=\E^x$).
\item Solve in $\mathbf{R}$ the inequalities:
\[

\E^x(\E^x-2)-3\geq -4
\]
\[

\E^x(\E^x-2)-3 \leq 0
\]
(Use the table of variations given above, in particular the
results of 2.b.)

\end{enumerate}

11.6 French Baccalauréat

Consider the function 𝑓 defined on (−∞,0) by:

𝑓(𝑥) = 𝑎𝑥+𝑏+ ln(−2𝑥)
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where 𝑎 and 𝑏 are two given real numbers.

1. Compute 𝑓′(𝑥) in terms of 𝑎 and 𝑏.

2. The table below gives the variations of a particular function 𝑓.

𝑥

Sign of
𝑓′(𝑥)

Variations
of 𝑓

−∞ −1
2

0

+ 0 −

22

a) Using the table, find the values of 𝑎 and 𝑏 for this function.

b) For this particular function 𝑓, find lim
𝑥−−−→

𝑥<0
0
𝑓(𝑥).

c) Show that, on the interval [
−1
2
,−0.01], the equation 𝑓(𝑥) = 0 has exactly one solution. Give an ap-

proximation of it to within 10−3.

Consider the function $f$ defined on $(-\infty, 0)$ by:

\[
f(x)=ax+b+\ln(-2x)

\]
where $a$ and $b$ are two given real numbers.

\begin{enumerate}
\item Compute $f'(x)$ in terms of $a$ and $b$.
\item The table below gives the variations of a particular function $f$.

\medskip
\begin{center}

\begin{tikzpicture}
\tkzTab[]%
{$x$/1.25,Sign of\\ $f'(x)$/1.5, Variations\\ of $f$/1.5}%
{$-\infty$,$\dfrac{-1}{2}$,$0$}%
{,+,$0$,-,}%
{-//,
+/$2$/,
-//}
\end{tikzpicture}

\end{center}

\medskip
\begin{enumerate}
\item Using the table, find the values of $a$ and $b$ for
this function.
\item For this particular function $f$, find

$\displaystyle \lim_{x \xrightarrow[x<0]{} 0} f(x)$.
\item Show that, on the interval $\Big[\dfrac{-1}{2}, -0.01\Big]$, the equation $f(x)=0$
has exactly one solution. Give an approximation of it to within $10^{-3}$.
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\end{enumerate}
\end{enumerate}

11.7 French Baccalauréat, French Guiana, ES 1998

This example ledme to create symbols such as+𝑉+. The authors probably did notwant to influence the students
with a double bar (too often associated with an asymptote).

The exercise:

Consider a function 𝑓 of the variable 𝑥, whose table of variations is:

𝑥

Sign of
𝑓′(𝑥)

Variations
of 𝑓

−∞ −1
2

1 +∞

− 0 + −

11

−1
3
−1
3

+∞ +∞

11

(C) is the graph of 𝑓 in an orthonormal coordinate system (𝑂; 𝚤; 𝚥) (unit: 2 cm on each axis).

Part one

Using the table above:

1. Give the domain of 𝑓.

2. Draw in the coordinate system (𝑂; 𝚤; 𝚥):

a) the horizontal asymptote (D);

b) the vertical asymptote (D’);

c) the point 𝐴where the tangent to (C) is horizontal.

Part two

Now 𝑓 is given by:

𝑓(𝑥) = 1+
4

(𝑥−1)
+

3
(𝑥−1)2

1. Solve the equations 𝑓(𝑥) = 0 and 𝑓(𝑥) = 1.

2. With your calculator, fill in the following table (copy it onto your answer sheet).

𝑥

𝑓(𝑥)

-1 -0.75 0.5 2 3 4

Consider a function $f$ of the variable $x$, whose table of variations is:

\begin{center}
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\begin{tikzpicture}
\tkzTab[]%
{$x$/1.25,Sign of\\ $f'(x)$/1.5, Variations\\ of $f$/2.5}
{$-\infty$,$\dfrac{-1}{2}$,$1$,$+\infty$}
{,-,$0$,+, ,-,}
{+/ $1$ , -/$\dfrac{-1}{3}$ , +V+/ $+\infty$ /$+\infty$ , -/$1$}
\end{tikzpicture}
\end{center}

\vspace{6pt}
(C) is the graph of $f$ in an orthonormal coordinate system%
$(O;\vec{\imath};\vec{\jmath})$ (unit: 2 cm on each axis).%

\textbf{Part one}

Using the table above:%

\begin{enumerate}
\item Give the domain of $f$.
\item Draw in the coordinate system $(O;\vec{\imath};\vec{\jmath})$:
\begin{enumerate}
\item the horizontal asymptote (D);
\item the vertical asymptote (D');
\item the point $A$ where the tangent to (C) is horizontal.
\end{enumerate}
\end{enumerate}

\textbf{Part two}

Now $f$ is given by:
\[
f(x)=1 + \dfrac{4}{(x-1)} + \dfrac{3}{(x-1)^2}
\]
\begin{enumerate}
\item Solve the equations $f(x)=0$ and $f(x)=1$.
\item With your calculator, fill in the following table
(copy it onto your answer sheet).
\begin{tikzpicture}
\tkzTabInit[deltacl=1,espcl=1]{ $x$/1,$f(x)$ /1}%
{-1,,{-0.75},,{0.5},,2,,3,,4}%
\tkzTabLine{,,,,,,,,,,,,,,,,,,,,}%
\makeatletter
\foreach \x in {1,...,5}
\setcounter{tkz@cnt@pred}{\x}\addtocounter{tkz@cnt@pred}{\x}
\draw (N\thetkz@cnt@pred 0.center) to (N\thetkz@cnt@pred 2.center);
\end{tikzpicture}

\end{enumerate}

\vfill

11.8 A question from a user: decimal commas

InFrench, thedecimal separator is a comma,which is also the list separator of themacros. Thepackagenumprint
solves this kind of problem: the macro \np prints a decimal number correctly, with the separator of the current
language.
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\usepackage[french]{babel}
\usepackage[np]{numprint}

𝑥

𝑥−1.5

−∞ +∞

\begin{tikzpicture}[scale=1]
\tkzTabInit[lgt=6,espcl=7]
{$x$/0.75,
$x\np{-1.5}$/0.75}
{$-\infty$,$+\infty$}
\end{tikzpicture}

11.9 Some classic tables

Table 1 (ln):

𝑥

ln′(𝑥)

ln(𝑥)

0 +∞

+

−∞

+∞+∞

1

0

e

1

\begin{tikzpicture}
\tkzTabInit[espcl=6]{$x$/1,$\ln'(x)$/1,$\ln(x)$/2}{$0$,$+\infty$}
\tkzTabLine{d,+,}
\tkzTabVar{D-/$-\infty$,+/$+\infty$,}
\tkzTabVal{1}{2}{0.4}{1}{0}
\tkzTabVal{1}{2}{0.67}{$\E$}{1}
\end{tikzpicture}

Table 2 (square root):

𝑥

𝑓′(𝑥)

𝑓(𝑥) = √𝑥

0 +∞

+

00

+∞+∞
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\begin{tikzpicture}
\tkzTabInit[lgt=3,espcl=6]{$x$/1,$f'(x)$/1,$f(x)=\sqrt{x}$/2}{$0$,$+\infty$}
\tkzTabLine{d,+,}
\tkzTabVar{-/0,+/$+\infty$,}
\end{tikzpicture}

Table 3 (reciprocal):

𝑥

𝑓′(𝑥) = −
1
𝑥2

𝑓(𝑥) =
1
𝑥

−∞ 0 +∞

− −

00

−∞

+∞

00

\begin{tikzpicture}
\tkzTabInit[lgt=3,espcl=6]{$x$/1,$f'(x)=-\dfrac{1}{\ x^2}$/1,$f(x)=\dfrac{1}{x}$/2}{$-
\infty$,$0$,$+\infty$}
\tkzTabLine{,-,d,-,}
\tkzTabVar{+/0,-D+/$-\infty$/$+\infty$,-/0}
\end{tikzpicture}

Table 4 (𝑓(𝑥) =
𝑥2+4
𝑥

):

𝑥

𝑓′(𝑥)

𝑓(𝑥)

−∞ −2 0 2 +∞

+ 0 − − 0 +

−∞−∞

-4-4

−∞

+∞

44

+∞+∞

\begin{tikzpicture}
\tkzTabInit[]{\(x$/1,$f'(x)\)/1,\(f(x)\)/2}{\(-\infty\),\(-2\),\(0\),2,\(+\infty\)}
\tkzTabLine{,+,z,-,d,-,z,+,}
\tkzTabVar{-/\(-\infty\),+/-4,-D+/$-\infty$/$+\infty$,-/4,+/\(+\infty\)}
\end{tikzpicture}

Table 5 (cos):
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𝑥

−sin(𝑥)

cos(𝑥)

0 𝜋 2𝜋

0 − 0 + 0

11

−1−1

11

𝜋
2

0

3𝜋
2

0

\begin{tikzpicture}
\tkzTabInit{$x$/1,$-\sin(x)$/1,$\cos(x)$/2}{$0$,$\pi$,$2\pi$}
\tkzTabLine{z,-,z,+,z}
\tkzTabVar{+/$1$,-/$-1$,+/$1$}
\tkzTabVal{1}{2}{0.5}{$\dfrac{\pi}{2}$}{0}
\tkzTabVal{2}{3}{0.5}{$\dfrac{3\pi}{2}$}{0}
\end{tikzpicture}

11.10 Using the macro \par

Well, it is notpossible. Thebest solution is themacro\parbox; otherwise\endgraf, definedby\let\endgraf=\par,
can do the job.

𝑥

𝑓(𝑥)

0 1

𝑢(𝑥)
𝑣(𝑥)

\begin{tikzpicture}
\tkzTabInit {$x$ / 1 ,$f(x)$ /1}%
{$0$,$1$}
\tkzTabLine{,\parbox{3cm}{$u(x)$\\ $v(x)$},}
\end{tikzpicture}

11.11 An example with the option help

M11 M21

M12 M22

M13 M23

M14 M24

F0

F1

F2

F3

L1 L2 L3

T00

T01

T02

T03

T04

T10

T11

T12

T13

T14

T20

T21

T22

T23

T24

N10 N20 N30

N11 N21 N31

N12 N22 N32

N13 N23 N33

N14 N24 N34

− 0 +

+∞+∞

−2−2

+∞+∞

𝑥1

0

𝑥2

0
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\begin{tikzpicture}
\tkzTabInit[color, colorT = red!20, colorC = yellow!20,
colorL = cyan!40, colorV = lightgray!20, espcl=3,help]

{$x$ /1, $f''$ /1,$f'$ /2, $f$ /2}
{$-\infty$ , $0$ ,$+\infty$}

\tkzTabLine{, - , z , + ,}
\tkzTabVar{+/$+\infty$ , -/$-2$ , +/$+\infty$}
\tkzTabVal[draw]{1}{2}{.6}{$x_1$}{$0$}
\tkzTabVal[draw]{2}{3}{.4}{$x_2$}{$0$}
\end{tikzpicture}

𝑥

𝑓′′

𝑓′

𝑓

−∞ 0 +∞

− 0 +

+∞+∞

−2−2

+∞+∞

𝑥1

0

𝑥2

0

\begin{tikzpicture}
\tikzset{arrow style/.style = {black,
>-> = latex’,thick ,
shorten > = 5pt,
shorten < = 5pt}}
\tkzTabInit[color, colorT = red!20, colorC = yellow!20,
colorL = cyan!40, colorV = lightgray!20, espcl=3]

{$x$ /1, $f''$ /1,$f'$ /2, $f$ /2}
{$-\infty$ , $0$ ,$+\infty$}

\tkzTabLine{, - , z , + ,}
\tkzTabVar{+/$+\infty$ , -/$-2$ , +/$+\infty$}
\tkzTabVal[draw]{1}{2}{.6}{$x_1$}{$0$}
\tkzTabVal[draw]{2}{3}{.4}{$x_2$}{$0$}
\begin{scope}[>->,line width=1pt,>=stealth]
\path (N13) -- (N23) node[midway,below=6pt](N){};
\draw ([above=6pt]N14) to [bend left=45] ([left=1pt]N);
\draw ([right=3pt]N) to [bend left=45] ([above=6pt]N24) ;
\draw ([above right=6pt]N24)to [bend right=40] ([below left=6pt]N33);
\end{scope}
\end{tikzpicture}

11.12 Changing the width of a column

This is not provided by the package. A trick is to add empty columns.
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𝑥(𝑥2 − 5𝑥 + 4)

0 1 4

− + − +
𝑥

\begin{tikzpicture}
\tikzset{t style/.style = {style = densely dashed}}
\tkzTabInit[lgt=4, espcl = 1.2, lw = 0.5pt, deltacl=0]
{ / 0.7 , $x(x^2-5x+4)$ / 1}{ ,$0$, $1$, , $4$,}
\tkzTabLine{,-,t,+,t,,-,,t, +,}
\draw[fill=black] (N21) circle(2pt);
\draw[fill=black] (N31) circle(2pt);
\draw[fill=black] (N51) circle(2pt);
\draw[->=stealth, line width=1.5pt] (N11) -> (N61.east) node[right=2pt] {$x$};

\end{tikzpicture}
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list3, 27
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\tkzTabIma: arguments

Begin, 34
End, 34
Image, 34
Position, 34

\tkzTabIma: options
draw, 34
remember, 34

\tkzTabImaFrom, 33, 35, 37
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Begin, 37
End, 37
From, 37
Image, 37

\tkzTabImaFrom: options
draw, 37, 38
remember, 37, 39

\tkzTabInit, 8, 27
\tkzTabinit, 4
\tkzTabinit: arguments

list1, 4
list2, 4

\tkzTabInit: options
color, 7
deltacl, 6
espcl, 6
help, 7
lgt, 6
lw, 6
nocadre, 7

\tkzTabinit: options
colorC, 4
colorL, 4
colorT, 4
colorV, 4
color, 4
deltacl, 4
espcl, 4
help, 4
lgt, 4
lw, 4
nocadre, 4

\tkzTabLine, 8, 9, 27, 56
\tkzTabLine: arguments

+, 8
-, 8
\textvisiblespace, 8
d, 8
h, 8
t, 8
z, 8

\tkzTabLine: options
help, 8, 11
style, 8

\tkzTabLine: styles
h style, 11
t style, 11

\tkzTabSetup, 46, 50
\tkzTabSetup: arguments

arrowcolor, 46
arrowlinewidth, 46
arrowstyle, 46
color, 46
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crosslines, 46
doublecolor, 46
doubledistance, 46
fromarrowstyle, 46
fromcolor , 46
fromstyle , 46
fromwidth , 46
hcolor , 46
hopacity , 46
lw, 46
tanarrowstyle, 46
tancolor, 46
tanstyle, 46
tanwidth, 46
tcolor , 46
tstyle, 46

\tkzTabSlope, 44
\tkzTabSlope: arguments

List, 44
\tkzTabTan, 39, 40
\tkzTabTan: arguments

Begin, 39
End, 39
Image, 39
Position, 39

\tkzTabTan: options
pos, 39, 42

\tkzTabTanFrom, 42
\tkzTabTanFrom: arguments

Begin, 42
End, 42
Image, 42
Position, 42

\tkzTabVal, 29, 37
\tkzTabVal: arguments

Begin, 29
End, 29
Image, 29
Position, 29
Value, 29

\tkzTabVal: options
draw, 29, 31, 32, 35
remember, 29, 33

\tkzTabVar, 14, 27, 29, 40, 56
\tkzTabVar: arguments

+𝐶, 14
+𝐶𝐷+, 14
+𝐶𝐷−, 14
+𝐶𝐻, 14
+𝐷+, 14
+𝐷−, 14
+𝐷𝐶+, 14
+𝐷𝐶−, 14
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+𝐷𝐻, 14
+𝐷 , 14
+𝐻, 14
+𝑉+, 14
+𝑉−, 14
+ , 14
−𝐶, 14
−𝐶𝐷+, 14
−𝐶𝐷−, 14
−𝐶𝐻, 14
−𝐷+, 14
−𝐷−, 14
−𝐷𝐶+, 14
−𝐷𝐶−, 14
−𝐷𝐻, 14
−𝐷 , 14
−𝐻, 14
−𝑉+, 14
−𝑉−, 14
− , 14
𝐷+ , 14
𝐷− , 14
𝑅 , 14

\tkzTabVar: options
color, 15
help, 15, 21

\tkzTabVar: styles
arrow, 22
h style, 22
node style, 23

\tkzTabvar: styles
h style, 21

values of the derivative, 44
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