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Firstly, most of the works of calligraphy are written in “slanted” pen.
Rather than the ball-pen or modern pen whose head is e, it is more
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Abstract

In mathematical texts and papers (by TEX, of course), there
involves different kinds of fonts. For example,

A A A A o

It looks beautiful under the condition of being used suitably, but
writes difficult without any knowledge of calligraphy. In this
article, I want to give some practicing handwriting techniques,
so that, I believe, it helps you writing them in more beautiful
way.

Introduction

like a brush or nite writer pen whose head is a long rectangle |.
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Figure 1: square-cut nib, brush pen

When they are writing, the head of the pen is slanted mostly as
If the letters lean forward, the horizon line is slim and vertical



v

line is thick. For example, . So, it is impossible (non-efficient,
more exactly) to use modern pens to write them, but what I want to
introduce in this article is to write them more beautiful with normal
pens or chalks.

Secondly, clearly, there are a lot of fonts in calligraphy. But I just
want to mention some sorts of them appearing in TEX. The brunches
of the followings are large topics of history of calligraphy, which are not
efficient to discuss here.

e Romans, which is one of the most popular font all over the world,
is characterized by its serif. The serif is the small line attached to

the end of a stroke in a letter. For example, <= *~. In TEX, it is
the default font in text and the command is \textrm or \mathrm.

e Italic, thought as a invention of Italian, has its letters lean for-
ward. In TEX, it is the default font in mathematical model, whose
command is \textit or \mathit or even \emph. For example

2?49 = 22 compare with x? 4+ y% =72

A more aesthetic italic font in TEX is math calligraphy, it is often
used as the name of general categories. For example,

a functor F from A to B
Its command is \mathcal.

e Sans serif, as its name, means that it has no serif. In Mathe-
matics, it is often used as the name of some specific categories.

For example,
Grp R-Mod X-Sheaf

In TEX, sans serif is only permitted to be used in mathematical
model, whose command is \mathsf.

e Script is created to write more fluently. In Mathematics, it is
often used to represent a linear transform between linear spaces.
For example

a linear transform &/ from V to W

In TEX, sans serif is only permitted to be used in mathematical
model, whose command is \mathscr using package mathrsfs.



e Fraktur is written easily by slanted pen but not friendly to mod-
ern pen. It is no doubts that it is also the most unrecognisable
font in domain of mathematics. I will explain why the letter is
written in that way afterwards. In mathematics, They stand for
Lie algebras and ideals of a communicative rings, for example

T,YyEPg=[r,y] €9 R/a®r R/b=R/(a+0b)

In TEX, sans serif is only permitted to be used in mathematical
model, whose command is \mathfrak using package amssymb.

The font difficult to write down is the followings
A(\mathbb) A(\mathcal) &/ (\mathscr) A(\mathfrak)

We will introduce the writing of them respectively.

2 mathbb

The font “Blackboard bold” is the most easy font to write (because it
writes easy on blackboard).

ABCDEFG

\HI][K“‘MN H I J KL M N
DPA R%W OP Q RS T

vV W XY Z

LYW KXY 7

There are some tricks on writing these letters

e For almost of letters, they are just write it in normal way, and
add a line as you like.

e On handwriting, you only need to “boldize” one part of the letter.

e For A, someone is more like to write (f \.



3 mathcal

As T explained above, math calligraphy is a kind of Italic but of more
aesthetic decorations. So to distinguish them, just add some decora-
tions on the letters.

M%C@f?@ AB CDE F G
HTGKLEMN =z «cc N
€ P A RST opra wrs T
LYW XV wow xs s

Figure 3: math calligraphy

There are some remarks

Writing E as an € is a convention in calligraphy.

When the begin of the letter is “|”, one can decorate it into q .
This rule is suitable for B, F, H,R,U.

When the begin of the letter is “/”, one can decorate it into V
This law is suitable for A, M, N.

When the begin of the letter is “\”, one can decorate it into \
This rule is suitable for V, W.

When the begin of the letter is “ ”, one can decorate it into
This rule is suitable for F,Z,7,7T.

When the begin of the letter is “~”, one can decorate it into
This rule is suitable for C,G, S.

When the begin of the letter is “D”, one can decorate it into 79
This rule is suitable for D, P, R.
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Figure 4: math calligraphy

4 mathscr
The Script is of more decorations.

The main reason most people cannot write it beautiful is the order
of writing them. Script is designed to write more fluently, so there are

some change is made in command order of writing letters to write the
letter at once.

e The decoration is more exaggerated than mathcal,
| =9 T=c7
T\ =
Figure 5: more exaggerated decorations

e Writing <7, you should follow the write order

Figure 6: write order of writing &/



There is another way to write £, it is % It is more like the
typed one. I don’t follow this because it cannot be written at

once. The same to # and % .
Written in one time is €, the head of € is like writing a .

Maybe it is amazing that & is also written at once. That means
the “semi-circle” of & is written for button to head! But it is nor-
mal especially for Greek, because their A is just a triangulation
of D.

In calligraphy, F is always written in ¢ style.
Easy to write is .

Writing ¢, you can imagine that you are writing a lowercase g
with big head.

Writing 77 is not too difficult.

The begin of Writing .# is from right to left. It is like writing
the bass note (a highly easy-to-see notation of music, especially
in staff), the small knot on the top is necessary.

Figure 7: .# and bass note

Writing ¢ is like writing .#.
Writing % is easy.

Writing . is easy, imagining that you are writing a ¢ on the
head.

Writing . is easy.



o Writing .4 is easy.
e Writing & is easy.

e Writing & is like writing a long long f (without -) first and write
a small D upwards.

e Writing 2 is like writing a 2.
o Writing Z is easy.

e Writing . is easy.

you may complain that . is written in such confusing way, it is
because it lean so much that an S becomes an f without —. The

notation of integral / f(z)dz is like this. And you must know

sometimes Gauss is referred as “Gauf3”. The “B” is not (; it is
double s, the first s is prolonged (so-called long s) and the second
connecting the first one.

e Writing .7 is easy. Do not confuse it with #.
e Writing 7% is easy.

e Writing 7 is easy, if you have a good command of decoration
mentioned above.

e Writing 2 is easy.
e Writing & is easy.

e Writing & is like write an « first and write a ¢ then, and write
another «, add a — last.

5 mathfrak

Fraktur is hard to recognize. I said that it is impossible or non-efficient
to use modern pens to write them, this is especially right for Fraktur.
But there are a lot of space using Fraktur in mathematics.

When you are writing papers or s’address lectures using blackboard,
the situation force you to write them and distinguish them from other
letters or same letter in other font.

The general rule writing the lowercase using pens is write them more
“angular”.
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Figure 8: Fraktur-lowercase

Writing a is not difficult. I have see a lot of people writing them
in the way the figure indicates.

Writing b is easy.
Writing ¢ is easy.

Writing 0 is like writing a hook over an a. Actually, such ? is
more like a 9. (This way of writing d is created by myself. )

Writing e is easy.

Writing § is easy.

Writing g is like writing an a with a tail.

Writing b is easy.

Writing i should make serifs intentionally.

Similar is j.

Writing € you should write a k firstly, and draw a small circle in
the intersection point. Of course, write % is also reasonable.
Writing m is easy.

Writing n is easy.



Writing o is easy.
Writing p is easy.

Writing q is easy. (This way of writing q (with small tail) is
created by myself. )

Writing t is easy.
The s is like a angular 5.
Writing t is easy.

The hard part of writing u is the beginning, imagining you write
a small 3 first.

Similar is .

Similar is . (I am not fully contend with such to in TEX, it
makes confusion with m too much. )

To write a ¢, write a inverse 5 first, and write a right bracket “(”
tangent to the line.

After thinking it as n, writing v is easy.

Writing 3 is easy. In calligraphy, z is usually written as a 3.

The general rule of my program of writing the uppercase using pens
is add them some sawtooth.

UBEDEFES

RTFTREFET 5 4 gsma
O&Q%@q O P 2 " 6 T
a@%?fc%é 4 v W X9 3

Figure 9: Fraktur-uppercase



First writing a 2 and an 1, you get a 2.
First writing a 2 and an 3, you get a *B.

Writing a 5 with long tail, then write a normal C, you get a €.
The way I explained is the old mathematical Fraktur, you can see
it in some not too old mathematical texts and papers.

Writing ®, first draw a 3 at left, and go around to get a ®©.
Similiar is & to €.

Writing §, you should draw a ~, and then write a “standing
snake”

Figure 10: standing snake and Sanwa (01:57 of lep62918)

Similiar is & to €.
Writing $) is easy, it is just big lower h.
Writing J is easy.
Writing J is easy.

Writing K is easy, it is just big lower h, and the different part
from h can be consider as a square R.

Writing £ is easy.

Writing 9 is divided into two step — writing a J and then writing
an R.

Writing 91 is easy.
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https://www.bilibili.com/bangumi/play/ep62918

e Writing 9 is easy, first draw a 3 to be sawtooth.
e Writing a big J and write a 3, you get ‘B.

e It is similar to write Q compared with .

e Writing fR is easy.

e The start point is in the middle of &, the rest part is written
by drawing around. You may confused in why it becomes such a
letter which looks like G if do not know the rule of fraktur.

S5=20=25="
Figure 11: How it becomes &

The same reason for o, although you may write o as a 6 lying

down or a 5 with no neck.
e Writing ¥ is easy.
e Writing il is similar to ® — adding 3.
e Similarly, writing U is also adding 3.
e Similarly, writing 20 is also adding 3.
e Writing X is easy.
e Writing 9), write a 2 first.

e Writing 3 is easy.

6 Declaration

The above fashions to writing is only my programme, you may dislike
it, but I just want to give some suggestions. And of course, calligraphy
needs exercise beaucoup. It you do not suffer to do it, you must become
a good font user in mathematics. Otherwise, you use less special fonts,
that’s all. The handwriting involves anything but mathematical level.
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