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This package is a IKIEX math package to accompany the KIEX Libertine text package, serving as an alternative to
newtxmath with the libertine option. Both packages use the Greek and Roman letters from Libertine, but Lib-
ertinusT1iMath symbols are mostly taken from the LibertinusMath font which extends and corrects Libertine, while
newtxmath uses symbols matching Times in weight and size, and so are a bit heavier and larger. I've changed a
number of glyphs from LibertinusMath and added dozens of new glyphs. Like LibertinusMath, LibertinusT1iMath
does not contain calligraphic, script or gothic alphabets. The package sets \mathcal to the (unscaled) STIX calli-
graphic font and \mathbb to the LibertinusTiMath double-struck alphabet. The mathalfa package (loaded AFTER
libertinustimath) offers a convenient way to change these default choices and to set the script and gothic alpha-
bets. See the sample invocation below, which assumes you have mathalfa version 1.08 (March 2016) or higher.

NEW ADDITIONS IN VERSION 1.1: There is now support for sans serif fonts in math that allows the ISO typesetting
rules to be followed, and to provide a math processing system using sans serif Roman and Greek letters. See the end
of this documentation for details.

PAckAGE OPTIONS:

« lcgreekalpha makes lower-case Greek letters be of type mathalpha rather than mathord, forcing them to
respond to alphabet changing commands such as \mathnormal, \mathrm, \mathit and \mathsf.

« upint changes the style of integrals from the default slanted to upright.

« frenchmath changes the math style to use upright Greek and Roman capital letters rather than math italic
shapes.

« slantedGreek makes uppercase Greek math letters slanted.
« uprightGreek makes uppercase Greek math letters upright. This is the default except in ISO mode.

« scaled (or scale may be used change the scale of the math. The fd files in this package respond to two scale-
changing macros, \LinuxLibertine@scale and \libus@scale, the latter being set by the scaled option. If
\libus@scale is defined, it takes precedence over the other. The current libertine packages contain no
option that affects the scale parameter. If you need to scale libertine, add to your preamble lines like

\makeatletter
\newcommand*{\LinuxLibertine@scale}{1.03}
\makeatother

« See the new material at the end for a discussion of the new options connected with sans serif in math.
SAMPLE INVOCATION:

\usepackage[sb]{libertine}

\usepackage[T1]{fontenc}

\usepackage{textcomp}

\usepackage[varqu,varl]{zi4}% inconsolata for mono, not LibertineMono

\usepackage{amsthm} % libertinustimath loads amsmath

\usepackage{libertinustimath} % slanted integrals, by default

\usepackage[ scr=boondoxo, bb=boondox]{mathalfa} %Omit bb=boondox for default libertinus bb



SoME THINGS TO NOTE:

The amsmath package is loaded, if necessary, by libertinustimath. The package depends on a number of its
features and improvements to math typesetting.

There are no bold symbols in LibertinusMath, but there are bold Roman and Greek letters, and the same is
true of LibertinusT1iMath.

The italic letter v (v) in LibertinusMath is easily confused with Greek \nu (v), so the math italic letter v is set
to v, and similarly in the bold math version.

The layout of the type1 math fonts follows STIX to some extent, as does the sty file, though the content of this
package is much less rich.

Dotlessi and dotless;j are available in four math styles—mathit, mathrm, mathbf and mathbfit. For example:

Macro Result
$\imath$ 1
$\mathrm{\imath}$ 1
$\mathbf{\imath}$ 1
$\mathbfit{\imath}$ 1

There are Greek alphabets in upright and italic shapes, regular and bold weights. Upright Greek letters have
names like \alphaup (and \upalpha) while the italic forms have names like \alphait. According to the
options you set, \alpha and so on are \let to the appropriate choice, but you may always use the underlying
forms if you wish to use both upright and italic forms in your document.

Uppercase Greek letters are of type mathalpha, so when you write $\mathit{\Gamma}$, you’ll get I'. However,
unless you chose the option lcgreekalpha, $\mathrm{\beta}$ would produce S, as it is of type mathord by
default.

There is an upright partial derivative symbol named \uppartial that typesets as 9, for those who wish to
follow ISO rules.

There are (as of version 1.1) macros for mathematical sans serif: \mathsf, \mathsfit (italic sans), \mathsfbf
(bold sans) and \mathsfbfit (bold sans italic.) See the end of this documentation for details.

If you use one of the AMS classes such as amsart or amsbook, then the AMS fonts will be loaded even though
not needed, taking up two of your precious sixteen math families. If you are running out of families (“too
many math alphabets used in version normal”), use another capable class such as memoir or scrartcl and
gain two more families.

The next pages show the font tables for LibertinusTiMath. If you see an unfamiliar symbol and wish to learn its
KTEX name, get the KTEX name of the font (e.g., operators, letters, symbols, largesymbols) and the hex location
of the glyph (e.g., "FF is hex notation for 255) and search libertinustimath. sty by hex number.
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libertinusti-mathit (letters):
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libertinusti-mathit-bold
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libertinust1-mathex (largesymbols):
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NEW SANS SERIF ALPHABETS:
With the new additions to Libertinustimath, starting with version 1.1, there are substantial changes to the handling
of sans serif. The changes have the following goals.

« Provide a math package with which all ISO typesetting rules may be followed.
« Simultaneously, add options for the non-ISO user to be able to make better use of sans serif math symbols.

« Provide the option of sans serif Roman and Greek math letters together with math symbols from libertinustimath,
which may be useful to those who like to make their slides using sans serif for enhanced readability at lower
resolutions.

Thanks go to Claudio Beccari for convincing me that the effort involved was worthwhile, at least for the ISO
case.

Four fonts parallel to the serifed roman and italic (regular and bold) have been added, with sans serif alphanumeric
symbols based on those in STIX, but slightly reduced in size and the italics reworked to match the italic slant of
Llibertine. (Aside from Biolinum Roman, the Biolinum fonts are not, in my opinion, suitable for use as sans math
to accompany libertinustimath.) Glyphs in the four fonts may be accessed by the macros \mathsf, \mathsfbf,
\mathsfit and \mathsfbfit, though not all of these may be defined, depending on the options you set.

NEW PACKAGE OPTIONS AND MACROS:
I’ve followed to some extent the options and macros in the isomath package.

« nosans provides the bare minimum access to sans serif math letters, preserving just \mathsf and its bold
counterpart, \mathsfbf. This option keeps the use of additional math families to a minimum. (If you make
no use of those macros, no new math families are created.) If nosans is not specified, new symbol fonts sans
and sansi are declared, along with bold versions, and \mathsfbfit is declared to be the bold italic sans math
alphabet. Two of the available sixteen math families will be committed.

« Option lcgreekalpha allows proper handling of alphabet changes for lower-case Greek letters. (They are
mathord by default—this option changes them to mathalpha, so that you do in fact get the expected sans
Greek when you enter \mathsf{\phi}.)

« IS0 specifies changes needed to conform to ISO typesetting rules. If specified, the following changes will
occur.

— Option nosans is turned off, if present, and option mathsfit is ignored unless the additional option
mathsfit is specified.

— Option lcgreekalpha is turned on, allowing proper handling of alphabet changes for lower-case Greek
letters.

— Option slantedGreek is turned on, as required by ISO rules.

— New commands are provided: \mathboldsans means \mathsfbfit, and \mathbold means \mathbfit,
while each of \vectorsym, \matrixsym means \mathbfit, and \tensorsym means \mathsfbfit. For
example, $\matrixsym{A}$ renders as A, in accordance with ISO rules.

- If you add the option mathsfit, then you also have access to sans italic math, which ISO regards as an
option for some special cases. This will use another math family.

— The option reuseMathAlphabets may be added, and can reduce math family usage by redefining \mathbf
to mean \mathbfit (math bold italic) and \mathsf to mean \mathsfbfit (sans math bold italic.)

- Asitmay be important to keep track of your math families when using ISO, I've added \ShowMathFamilies.
If you get an error message “too many math alphabets used in version normal”, run the macro just before
the error location to get an idea of its cause.

« mathsfit may be used without ISO, and the same effect described under the IS0 heading.

« reuseMathAlphabets may be used without IS0, but really makes sense only under ISO0.
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« sansmath sets nosans and substitutes sans letters (Roman and Greek) in place of the default Libertine letters.
With this option, every math expression in the document will be rendered using sans serif letters.
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libertinust1-mathsfrm (\mathsf)
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libertinust1-mathsfrm-bold (\mathsfbf)
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libertinustl-mathsfit (\mathsfit)
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Brief samples using the sans serif options, showing mathgroup usage

1.
Options=[1], and no use of \mathsfxxxx macros.

y = f(x).

*%*% Mathgroups #**x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinusti-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])

2.
Options=[]

macro symbol

\mathsf{x} X
\mathsfbf{y} y
\mathsfbfit{z} =z
\mathsfit{w} undefined

**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinustl-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/b/it/12 = libertinusti-mathsfit-bold at 14.39996pt)

3.

Options=[nosans], and no use of \mathsfxxxx macros.

y = f(x).

*x*% Mathgroups **x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinusti-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])
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(4: \LS1/libertinustIimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathit-bold at 14.39996pt [bold-letters])

4.

Options=[nosans], and no use of \mathsfxxxx macros

macro symbol

\mathsf{x} X
\mathsfbf{y} y
\mathsfbfit{z} undefined
\mathsfit{w} undefined

**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinusti-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinustl-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

5.

Options=[mathsfit], and no use of \mathsfxxxx macros.

y = f(x).

**% Mathgroups #***

(@: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])

6.
Options=[mathsfit]

macro symbol

\mathsf{x} X
\mathsfbf{y} y
\mathsfbfit{z} =z
\mathsfit{w} w
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**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinusti-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinustl-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/b/it/12 = libertinusti-mathsfit-bold at 14.39996pt)

(10: \LS1/libertinustimathsf/m/it/12 = libertinustl-mathsfit at 14.39996pt)

7.

Options=[reuseMathAlphabets]

macro symbol

\mathsf{x} X
\mathsfbf{y} y
\mathsfbfit{z} =z
\mathsfit{w} undefined

**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinustl-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/b/it/12 = libertinusti-mathsfit-bold at 14.39996pt)

8.

Options=[ISO]

Kkk
(0:
1:
(2:

macro symbol

\mathsf{x} X
\mathsfbf{y} y
\mathsfbfit{z} =z
\mathsfit{w} undefined

Mathgroups *x*

\LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])
\LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])
\LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

19



(3:

\LS2/libertinustimathex/m/n/12

libertinustl1-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinustl-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/b/it/12 = libertinustl-mathsfit-bold at 14.39996pt)

0.

Options=[ISO,mathsfit]

macro symbol

\mathsf{x} X
\mathsfbf{y} y
\mathsfbfit{z} =z
\mathsfit{w} w

*%% Mathgroups xxx

(0:
1:
(2:
(3:
(4:
(5:
(6:
(7:
(8:
(9:

\LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])
\LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])
\LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])
\LS2/libertinustimathex/m/n/12 = libertinusti-mathex at 14.39996pt [largesymbols])
\LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb]l)
\LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
\LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])
\LS1/libertinustimathsf/m/n/12 = libertinusti-mathsfrm at 14.39996pt)
\LS1/libertinustimathsf/b/n/12 = libertinusti-mathsfrm-bold at 14.39996pt)
\LS1/libertinustimathsf/b/it/12 = libertinustl-mathsfit-bold at 14.39996pt)

(10: \LS1/libertinustimathsf/m/it/12 = libertinustl-mathsfit at 14.39996pt)

10.

Options=[IS0,mathsfit, reuseMathAlphabets]

macro symbol
\mathbf{y} y
\mathsf{x} X

\mathsfbf{y} y
\mathsfbfit{z} =z
\mathsfit{w} %%

**%x Mathgroups *x*

(0:
1:
(2:
(3:
(4:
(5:

\LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])
\LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])
\LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])
\LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])
\LS1/libertinustimathbb/m/n/12 = libertinusti-mathbb at 14.39996pt [symbolsbbl)
\LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
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(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/b/n/12 = libertinusti-mathsfrm-bold at 14.39996pt)

(8: \LS1/libertinustimathsf/b/it/12 = libertinusti-mathsfit-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/m/it/12 = libertinusti-mathsfit at 14.39996pt)

11: An example of sansmath.

Options=[sansmath]

The boundedness of Pg then yields

/|5u|ze‘“|2 > 060(/|u|ze°‘|z|2 +c76‘2/|u|ze°‘|z|2.
D D A

Let B(X) be the set of blocks of Ax and let b(X) := |B(X)|. If ¢ € Qx then ¢ is constant on
the blocks of A x.

PX={<P€M|/\¢=AX}> QX={CP€M|/\¢ZAx}. (1)
If A, = Ax then A, = Ay for some Y = X so that
Qx = U Pr.
Y=X

Thus by Mébius inversion

W=ZﬂMwa

X=zY

Thus there is a bijection from Qx to W2X). In particular |Qx| = wbX).

**%x Mathgroups **x*

(0: \LS1/libertinustimath/m/n/12 = libertinusti-mathsfrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathsfit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinusti-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinusti-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinusti-mathsfrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathsfit-bold at 14.39996pt [bold-letters])
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