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Mastering MathML Content Markup

Presentation elements describe visual two-dimensional hierarchical forms and thus give
more or less precise indructions how to render and how edit mathematical constructs. Content
Markup closely follows the semantic structure of the mathematical objects. This is quite the
challenging approach to coding mathematics for such a WYSIWYG-style mathematical editor,
as Formulator 3.7 MathML Weaver.

As an answer to this problem MathML Weaver implements a technology of internal
wrapping of Content Markup expressions in Presentation Markup nodes. The main tool for this
Is an empty frame element that encodes a new hierarchicd relations inside of Content Markup
expression and carries all the specific information about final names and values of tags and
attributes. This allows to edit Content Markup expressions in WYSIWYG -style, but at the same
to establish explicit connections between mathematical structures and their mathematical
meanings.

Please note that, as a rule, a user should not care about wrapping of Content Markup
expressions in Presentation Markup nodes. From the point of view of end -user, there is just a
way in Math ML Weaver to insert and to edit visually a semantic kind of MathML notation . The
only reason why we raise this question in the manual is that bearing in mind of such an
peculiarity of the Content Markup editing implementation can be useful for understandi ng of
the behavior of MathML Weaver in some complicated cases.

General Principles of Editing and Navigation

MathML Weaver proposes two ways to create Content Markup elements. The first is
most general, since it supposes to make use of mathematical toolbas:
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A group of Content mathematical templates comprises:
A token elements

basic content elements

piecewise declaration templates
arithmetic operators

algebra operators

logic operators

maximum and minimum templates
relations templates

calculus and vector calculus templates
theory of sets templates

sequences and series templates
common trigonometric functions
common hyperbolic functions

common exponential functions
statistics templates
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A linear algebra templates

A semantics templates

constant and symbol elements
qualifier elements templates

> > >

The second way to insert Content Markup elements is connected with an option to
switch input between Content and Presentation MathML input modes (the last one is used by
default):
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Use settings of the Content MathML markup when inputting text |Size: Regular |Style: Math Zoom: 200 % {?l 1, ’_ v
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Selecting Content MathML Input Mode leads to inserting of Content MathML
mathematical templates when a user presses a sign of the coesponding operation. E.g.,
pressing 6+06 in the Content Mat hML | nput Mo d e
<apply> element with the operator element <plus/>. The next example shows how to work
with this mode in more detalils.

1. After switching t o t he Content Mat hML I nput Mode t
Status Icon in the right bottom corner of MathML Weaver indicates C). We now see the
<apply> el ement i nserted. Then we can wuse the
arrows to investigate how this Content Markup element is composed.

Formulator - [Formul1] I m] 9
File Edit %ew Style Size Options Window Help =151

|1+ sil ()il )l <)

"""""" 7 {tanf | ch} " f|a") | 22f{*c] | 70 J{ by =
(4)(P)(Expression ) MathiL Tree ) MathML Text [ ¥HTML |
Mavigation: line - presentation MathML; parent node - “math” elementjﬁurrent node - "apply” ("plus") eIemn]Size: Regular |Style: IMath |Zoom: 200 % ’T’Tl_ v

A grey rectangle around t he ¢ +¢ form and tips in the ¢

document there is one frame node, mar ked as an
addi tional nesting omrowd el ement

After pressing the Right arrow we consequently get to the inputslot s of t hi s
form. ©6+0 sign cannot be edited on this stage,
4
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sake of flexibility the type of operation sti]
page:
Formulator - [Formull] I m] 9

File Edit Wiew MathML window Help _|ﬁ'|5|
[=-math

Entity name:|plus _j
mfrac N
Property  |mglyph
H i

e caymbol in

mmultiscripks

rioment
momentabouk

rmnower
mpadded
mphantom

mmraw
ms
Mspace
msgrk
mstyle

b
()P ) Expression )(MathiL Tree ) MathML Text [ ¥HTML | m:ﬂp

mtable =2 I
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File Edt Wiew Stvle Size Options Window Help == x|
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(4)(P)(Expression ) MathivL Tree ) MathiL Text [ %HTML |

| Size: Regular | Style: Math [Zoom:zo0% [CI[m [ 4

2. Now we canenterargument s of the just created oapply
thing about input slots of this visual form is that their kinds can be automatically detected by
Mat hML Weaver after a user types some text or
Initiall y t hese i nput sl ots donot have any pr
Presentation Markup element). It can be easily discovered if we look on the navigation
information bar; there is a record for the parent node, but the current node record is undefin ed
yet.

Formulator - [Formull] - | Dlll
File Edit Wew Stvle Size Options Window Help - | 5 |5|
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(4)(»)(Expression ) MathiL Tree ) MathML Text [ #HTML |
Mavigation: line - content MathML;ﬂSarent node - "apply” {"plus") element j| Size: Regular |Style: IMath |Zoom: 200 %o ’T’Tl_ v

Type character 6adé in the first slot, press
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Formulator - [Formul1] - |EI|1|
File Edit Wiew Skyle Size Options ‘Window Help _Iﬁllll
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()P ) (Expression ) MathML Tree )(MathiL Text [ <HTML |
Mavigation: line - content MathML; parent node - "apple" {"plus"} element;furrent node - "mi" token elemen] Size: Regular | Skyle: Math | Zoom: 200 % ’?’? l_ v
Formulator - [Formul1] - | Dlﬂ
File Edit Yiew Stvle Size Options Window Help - | Elﬂ
| -l

a+2 e 5 7 5 )
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[4)(») (Expression ) MathtL Tree | MathiL Text ) =HTML |

Mavigation: line - content MathML; parent node - "apply" ("plus™) eIement{Eurrent niode - "mn" token elemenﬂ Size: Reqular | Skyle: Math | Zoom: 200 % ’T ’T l_ v

Note that on this stage 06ad and 06260

They become Content elements only after they will be converted from the internal document

representation to MathML 2.0 text.

Switch to the oMathML Treed page and

correctly.
Formulator - [Formul1] - | Dlll
File Edit Wiew MathML window Help _|ﬁ||1|
[=I- math
E‘m Entity name: IaDDh’ 'l
“oplus
é--ci Property |\|'alue |
= cn

(4P ) (Expression ){ MathML Tree J{ MathML Text | =HTML |

4

Now switch back to the OExpressiond

Formulator - [Formul1] - |EI|1|
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[4)(») (Expression ) MathtL Tree | MathmML Text J(=HTML ]
Mavigation: line - content MathML; parent node - "apply" ("plus") elerment; current nade - “mn" token element| Size: Regular |Style: Math |Zoom: 200 % ’TWI_ v
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The oMat hML Treeo6 page shows that input sl o
their content areas, because the first sl ot n
became the 6ci 6 el ement

Formulator - [Formul1] - IEIIﬂ
File Edit Yiew MathML ‘window Help _|ﬁ'|ﬂ

Entity name: Ial3l3|Y 'l

Property | ¥alue l;l
display black. LI
display

defines rendering in a display
skyle or an in-line style

[4)(P)(Expression )(MathML Tree ) MathiL Text J(=HTML )

4

3. This smart behavior of the input slot s o f the oapplydé form |
WYSIWYG-style editing, but stops when a user manually interferes in the editing by means of
the oMathML Treed6 or oOMathML Textdé page. To s
change type of the operator from <plus/> to <minus/>:

Formulator - [Formul1] - | Ellll
File Edit Yiew MathML ‘Window Help _|ﬁ||1|
= math
=8 apply
L minus il
Bl Property  |mlabeledtr
i mmultiscripts
i mn
mo
mode
roment
(4)(P) (Expression )(MaEhmL Tree )| MathHL Text ) RHTHL | msz‘:r”tab‘j”t
mpadded
bommborn
Formulator - [Formul1] - | Ellll
File Edit Yiew 3Style Size Options Window Help -|ﬁ'|5|
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-
[4)(») (Expression ) MathiL Tree | MathiL Text ) =HTML |
Mavigation: line - cantent MathML{Barent node - "ci' element; current node - "mi" token element) | Size: Regular [ Style: Math [Zoom:zon%e [T (W [ 2

At first glance nothing changed, but take a look to the navigation information bar (red

circled area). Now We have a rigid Content M
el ement with a | eaf ofndalheproed entedteintemtaf Tthlee I
of the omidé el ement, but 1t is of | ess iIimportae

internal presentation remains.
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To make sure that a new structure of the expression is fixed try to repeat our trick with

exchanging 6ad and 6206 in their input slots.
=1o1x|
File Edit Yiew Style Size Options Window Help =18 x|

A A

-

(4P ) (Expression ) MathML Tree | MathML Text J(=HTML )

Mavigation: line - presentation MathML; parent node - "math” element | Size: Regular | Style: Math Zoom: 200 % ’?’?I_ 4
Formulator - [Formul1] - |E||5|
File Edt View Window Help =2 x]
<math display = 'block'= -
<apply >
“rminuss =

<cnra<ionz
<ciz2eloin
</apply=|
</math=

-
A 2

(4P ) (Expression )(MathiL Tree ) MathML Text J(=HTHL |

A

Now O06ab6 1is considered as a number token e
identifier el emen rigidesteuctured ddocuemeninpus sbots hane atreldy known
their kind of Con tent MathML elements and no automatically detection was provided.

In this example we show another typical feature of the way that MathML Weaver deals

with Content Mar kup. Since 6ad is situated in
italic. But Mat hML Weaver doesnodt i nterfere into a us
i nstead a short way to bring the formulads 1 ma
oORefresh All Through MathMLé command fr onkof he

the mathematical formula is changed.
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Fil= Edit | Yiew Skyle Size Options ‘Window Help - |El|1|
Change Layout E|
Toolbars 3 : §
q Tabbed boolbar C1 ‘ f ‘ {’--" ‘H_iJ |'—-'|‘ V‘ 0’);‘ 5‘ Y ‘ “]‘
Y StatusBar L e
- - | tan| |ch|| e*||c”| |22 |P:| | TT| | by
__________ - , [t b)) "]z e [
v Show MNesting Chrl+Shift+R
Showe Read-Only Chrl+Shift+R
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Formulator - [Formul1] - |EI|1|
File Edit WYiew Style Size Opkions Window Help o |ﬁ'|5|
] -l
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(4P ) (Expression ) MathiiL Tree | MathML Text J(=HTHML )
Mavigation: line - presentation MathML; parent node - "math” element Size: Regular |Style: Math Zoom: 200 % ’?’?I_ 4
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3. | nput sl ots of the created oapplyd form
expressions than tokens. See, for example, how to create mathematical expression with several
arithmetical operations.

Press the 6+0 sign.

Formulator - [Formul1] - Iﬂlﬂ
File Edit WYiew 3Style Size Options Window Help _|ﬁ'|ﬂ
=

|
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(4P ) (Expression ) MathML Tree | MathML Text J(=HTML )
Mavigation: line - content MathML; parent node - "apply" {"plus") element Size: Regular |Style: Math Zoom: 200 % ’?’?I_ A

~ . A~
Pressdtdiegm.

Formulator - [Formul1] - |E||l|
File Edit Yiew Stvle Size Options ‘Window Help _Iﬁllﬂ
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[4)(») (Expression ) MathiL Tree | MathML Text J(=HTML )

Mavigation: line - content MathML; parent node - "apply" {"minus") element |Size: Regular |Style: Math |Zoom: 200 %a ’?’?I_ v
Press 060186, the Right arrow, ©620.
Formulator - [Formul1] - |EI|1|
File Edit WYiew Style Size Opkions Window Help _|ﬁ'|1|
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(4P ) (Expression ) MathiiL Tree | MathML Text J(=HTHML )
Mavigation: line - content MathML; parent node - "apply" {"minus") element |Size: Regular |Style: Math |Zoom: 200 % ’?’?I_ 4
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Press the Right arrow. Now be careful with editing actions, because dashed selection
around 162 form indicates that we now on thewthi er ¢
<minus/> operator inside.

Formulator - [Formul1] - |EI|1|
File Edit Yiew 3tyle Size Options Window Help -|ﬁ'|5|
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(4P ) (Expression ) MathiiL Tree | MathML Text J(=HTHML )
Mavigation: line - content MathML; parent node - "apply" {"plus") element |Size: Regular |Style: Math |Zoom: 200 % ’TWI_ A

=

To continue editing the formula we need to place cursor to an empty input slot on the
right side of the formula, so, just press the Right arrow once more.
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Formulator - [Formul1] - |E||5|
File Edit Yiew Stvle Size Options ‘Window Help _|ﬁl|1|
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[4)(») (Expression ) MathtL Tree | MathmML Text J(=HTML ]

Mavigation: line - content MathML; parent node - "apply" ("plus") element |Size: Regular |Style: Math |Zoom: 200 % ’TWI_ v
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Formulator - [Formul1] - |EI|1|
File Edit Yiew 3tyle Size Options Window Help - |ﬁ' |1|
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(4P ) (Expression ) MathiiL Tree | MathML Text J(=HTHML )

Mavigation: line - content MathML; parent node - "apply" {"times") element

| Size: Regular [ Style: Math [Zoom:zoow [CT[W [ 4

Press 0306, the Right arrow, 0460.
-0l
Fle Edit Wew Skyle Size Options Window Help =& x|

H A

1-2+3x4 i) £ e a1 W) %)) <)) 6] J

P | |53 5 e B | -

[4)(») (Expression ) MathiL Tree | MathML Text J(=HTML )

Mavigation: line - content MathML; parent node - "apply" {"times") element

| Size: Regular [ Style: Math [Zoom:zoow [C (W [ 2

The needed formula is created but lacks of proper appearance, because MathML Weaver
has no chance yet to apply its precedence rules and to calculate how to draw this Content

Mar kup formula. Choose the ORefresh All Throug
of the mathematical formula is changed.
=13/
Fie Edt |View Style Size Options ‘indow Help 8]
Change Layot | A

Toolbars 3
1—’ Tabbed toolbar ﬂﬂ@ﬂﬂjﬂ%gﬂw J
4 o Skakus Bar

— , i | ) 5 )

Show Mesting Chrl+Shift+~
Show Read-Only Chrl+-Shife+R

(00 (Expres

Export the entir

[ Style: Math

Zoom:200% | C W [ 4

Size: Regular

Line Spacing...

Formulator - [Formul1]

_{ol x|
File Edit Yiew Stvle Size Options ‘Window Help _Iﬂlﬂ
£ =l

(1-2)+3x4| 53 2 0 1 2 5 e J

P | |53 5 e | -

[4)(») (Expression ) MathiL Tree | MathML Text J(=HTML )

Mavigation: line - presentation MathML; parent node - "math" element

[zoomizonw [C[w [ 4
After we have created a mathematical formula we can check how it is encoded in
Mat hML 2.0 format using the oMathML Treedé or o0

| Size: Regular [ Style: Math

1C
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Formulator - [Formul1]

=10l x|
File Edit View MathML Window Help ==
E|--m_ath

- aPD'Y Entity value:l 1

Property | ¥alue |

[4)(P)(Expression )(MathML Tree | MathmML Text J(=HTML )

4
Formulator - [Formul1] - |E||5|
File Edt View Window Help =2 x]
l«rnath display = 'block'> -
<apply >
<apply=
<plus/=
<apply >
<minus/=

<onxl</one
<on=Z</one
</apply =
<apply=
<timess >
<cn=3<fon>
<cn=d=</on>
<fapply >
<fapply =
<fapply=>
=/ math=

Kl _>l_I
(4P ) (Expression ) MathML Tree | MathML Text [ =HTML ]

A

4. Navigation through the newly created formula is not absolutel y evident until we think
about hierarchical structure of t he

command (by pressing Ctrl +Shift+N
scale factor by pressing Cnulofb

Content M
or from the
tore fdGVWime wh emedrzt

Furmulatur - [Formull]
File Edit Mew 3Stwle Size Options  Window  Help

— +J><J :

(4P ) Expression )| MathML Tree ][ MathML Text J[#HTML |

Mavigation: line - presentation MathiiL; parent node - "math" element:

”1u|

Size: Reqgul:

Now we can clearly see that the structure of the expression is not simple and we cannot

expect the navigation to be as plain as in the Presentation Markup case. The higher level
oapplyd el ement has t wo ceach of themdimits purnyhas chéld leafsie nt s
encoded with token elements.

11
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Press the mouse button on the right of the formula. This will place the cursor in the
outermost right position available for editing.

Formulator - [Formul1] - |E||5|
File Edit Yiew Stvle Size Options ‘Window Help _Iﬂlﬂ
Al

l:onl:enl: |

sEEE DN RBED
( ) | EE DG EERBE

[4)(») (Expression ) MathtL Tree | MathmML Text J(=HTML ]
Mavigation: line - content MathML; parent node - "apply" ("times") element |Size: Regular |Style: Math |Zoom: 500 % ’TWI_ v

Press the Left arrow. The cursor is now in a position for editing an input slot that
currently has 046 in it. See the navigation
height is changed also according to the current inner level of hierarchy.

B Formulator - [Formul1] =101l
File Edit Yiew Style Size ©Options Window Help =181 xl
=

|

C1|f|{|+||||V| %) | < )| v ) |EH

. A - - e - =
[4)(») (Expression ) MathtL Tree | MathiL Text ) =HTML |
Mavigation: line - content MathML{parent node - “on” element | | Size: Regular | Style: Math [Zoom:s00% [C (W [ 4

Press 000 to edi theexpressioh.ast ar gument of

Formulator - [Formul1] =lal x|
File Edit Yew Style Size Ophions Window Help == x|
]
Content |
<i) el ) 7)) <l )] |
| X 40 ] ol eh) &) ()| 2] ] o
Stakistics
. e =l
(4P ) (Expression ) MathiiL Tree | MathML Text J(=HTHML )
Statistics | Size: Regular [ Style: Math Zoom:S00% | CL (W [ 4
Press the Left arrow three times. We now

element. In this position we could delete the last argument after pressing Delete button two
times. The first pressure would select the entire input slot and mark it with black. The second
pressure would confirm deletion.

I n order to get back to the higher | evel
times pressing of the Left arrow. By each pressing we go through different levels of the formula
structure, where each level propose its own editing facilities. Imagine that we are navigating
through the tree of Content Markup elements and this procedure becomes evident.

See how the navigation information bar helps to understand which level of the formul a
structure is currently available for editing.

12
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Formulator - [Formul1] - |EI|1|
File Edit Miew 3Style Sige Options Window Help _|ﬁ||1|
[

|

ci | £ [ {2) {+ o) [0 | W) { %) | < ) |7 (6]

....... =
[4)(»)(Expression ) MathiL Tree ) MathmL Text ) =HTML )
Mavigation: line - content MathMLﬁarent node - “apply" {"plus"y element; current node - “apply" ("times") element] Size: Reqular |Style: Math |Zoom: 500 % I?ITI_ v
Press the Left arrow and the Backspace button.
Formulator - [Formul1] - |EI|1|
File Edit Miew 3Style Sige Options Window Help _|ﬁ||1|
[
Content k|
i |+ 1 W %) < V6
) {tanj{ ch i e"Jlo"J 122 Ref| 7 f1 by
. - e =
[4)(»)(Expression ) MathiL Tree ) MathmL Text ) =HTML )
Mavigation: line - content MathiL; parent node - “apply” {"plus"i element; current node - "plus" token element |Size: Regular |Style: Math |Zoom: 500 % I?ITI_ v

(1 0 2) form is marked for deletion. Press the Backspace button once more time.

Formulator - [Formul1] - |EI|1|
File Edit Miew 3Style Sige Options Window Help _|ﬁ||1|
[

Content |

) 5 2 e

=l

[4)(»)(Expression ) MathiL Tree ) MathmL Text )(=HTML )
Mavigation: line - content MathiL; parent node - “apply” {"plus"i element; current node - "plus" token element |Size: Regular |Style: Math |Zoom: 500 % I?ITI_ v

Now type number 100 and by switchinghMt o t
Weaver automatically detected that while a user is situated inside of the Content Markup
expression then the Content token element is needed.

Formulator - [Formul1] - |EI|1|
File Edit Miew 3Style Sige Options Window Help _|ﬁ||1|
[

Content B

=l

[4)(P) (Expression ) MathiL Tree ){ MathmL Text | <HTML )
Mavigation: line - content MathiL; parent node - “apply” {"plus"i element; current node - "plus" token element |Size: Regular |Style: Math |Zoom: 500 % I?ITI_ v
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Formulator - [Formul1] - |EI|1|
File Edit Yiew Window Help _ & x|
lemath display = 'block'= -
<apply=
<plusi=
<cn=100=</cn>
<apply=
<times/=
<cn=3</on>
<cn=40</on>
</apply =
</apply =
</math =

1 o

[4)(P)(Expression )(MathiL Tre= ){MathmL Text ) =HTML )

Token Elements: externally defined symbol (csymbol)

Content expression trees are built up starting from token elements. Numbers and
symbols are marked by the o6cndé and o0ci 6 el emen
element whose semantics are externally defined.

Content Markup token elements are available via | €1 | toolbar:

i0

e | ¢i|ci..|emb

C1l |CIl..| = |LiHid

As we can see from this figure, MathML Weaver provide several buttons for a token
el ement to account for existing options of bas
leads to a dialog requesting some context dependent attributes of the newly created expression
(e.g.,type of an identifier).

1. The simpl est case of the Content token

user presses|=mb| jcon, the current empty slot is not altered visually, but the navigation

information on the status bar helps to understand that we have already started to build a
Content expression tree. The next tree figures shows this in details.

Formulator - [Formul1] o | Dlﬂ
File Edit Wew Skyle Size Options ‘Window Help _Iﬁllil
B

(4)(p) (Expression ) MathML Tree ) MathML Text |(=HTML |

Navigationdline - presentation MathiML) parent nods - "math"” element | Size: Regular [ Style: Math [Zoomizooee [P [ 4

Formulator - [Formul1] =101 x|

File Edit View Stvle Size Options ‘Window Help - |5’ Ill
Content |

(il 1)+ el %)) <) v e
e*f|of |22 e f | T by
[4)(») (Expression ) MathmL Tree [ MathiL Text J(=HTML | | | -  — —
The csymbal element is used to create an element whose semantics are external | Size: Regular | Style: Math Zoom: 200 % ,? ,? ,_ v
|

The csymbal element is used to create an element whose semantics are externally defined |

14
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B3] Formulator - [Formul1] i ] |
File Edit Wiew Skyle Size Options Window Help _|ﬁ||1|

|

(4)(P) (Expression ) MathiL Tree ) MathML Text [ %HTML |
Navigationgline - content MathMLKparent node - "csymbal” element) | Size: Regular | Style: Math [zoom:zoo% [P [W [ 2

Now all that we type in the current empty slot will be interpreted as a content of the
ocsymbol 6 el ement

Formulator - [Formul1] o | Dlﬂ
File Edit Wew Skyle Size Options ‘Window Help = | = Iil
]4 |

(4)(p) (Expression ) MathML Tree ) MathML Text |(=HTML |

Mavigation: line - content MathML; parent node - "csymbol" element | Size: Regular | Style: Math Zoom: 200 % ’?’?’_ v
Formulator - [Formul1] =101 x|
File Edit Yiew Window Help _|=]x]
<math display = 'block'> ;I
<csymbol=k</csymbol=
< /rnath =]

-
A 14

(4P ) [Expression J(MathML Tree ) MathML Text | =HTML |

2. It is worth noting that this just created Content expression can be supplied with all the
need attributes on the page of oMat hML Treeo
expression into the example 4.4.1.3.3 from the W3C MathML Recommendation (reference to
human readable text description of Boltzmann's constant).

Formulator - [Formul1] o | Ellil
File Edit Wiew MathML ‘Window Help _Iﬁllﬂ
[=- math
- esymbal Entity name: Icsymbol ﬂ
Property =
definitionlIRL thp:/ le. orgiuniversalconstants Eolkzmann . hkm
encoding LI
definitionURL
external definition of the semantics
[4)(») (Expression )(MathiL Tree )(mMat
A

3. Another important feature of the inserted visual forms for Content Markup in
MathML Weaver is that they also can carry Presentation Markup. For example, if we use a set of
Presentation toolbars we can easily creaé another example from the section 4.4.1.3.3 of the W3C
MathML Recommendation (reference to OpenMath formal syntax definition of Bessel function):

<! -- reference to OpenMath formal syntax definition of Bessel function - >
<apply>
<csymbol encoding="Open Math"
definitionURL="http://www.openmath.org/cd/hypergeo2#BesselJ">
<msub><mi>J</mi><mn>0</mn></msub>
</csymbol>
<ci>y</ci>

15
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</apply>

Pressthe 7 /button on the Content t ool bar
elements of different for m. Choose the first button.

Formulator - [k.mmi] =100 x|

File Edit Wiew Style Size Options “Window Help _|5’|1|

Content X

BRI E = IE &5
i e o e A

The apply element allows a Function or operator ko be applied bo ks arguments

oiffud pThed

[0 ] [eet] e 1= [ ]
[id} o o o oo
]

img] 7o) |02 [82] (€.
(4] (Expression ) MathML Tree || MathtL Text [ <HTML | [0
The apply element allows a Function or operator to be applied to its arguments : Btyle: Math |Zoom: 200 %a ’?’Tl_ v
This wil/l i nsert an oapplyo el ement

Formulator - [k.mml] ;Iglil

File Edit Wiew 3Style Sige Options Window Help _|ﬁ'|5|

el Content ] ~
| () 1) e j
) tnf ch) [ o*f| 2] e | (o) o

(4P ) (Expression [ MathML Tree | MathmL Text [ =HTML

Cammaon Exponential Functions Size: Regular Colrg[nolg E)fdpLolllﬂentlal F”T“ES.?. 200 % I_ITI_ v

Now insert the oO0csymbol é el ement i n

Formulator - [k.mmil] _I- _ID ll

File Edit Wiew 3Style Size Options ‘Window Help _|ﬁ'|1|
Content |

() EEEEEE G
o] 55 ®E
:
5] ]
(4P ) (Expression ) MathrL Tree [ MathML Text | kH

The csymbol element is used to create an element whose semantics are| The csymbal element is used ko create an element whose semantics are externally defined l’o_ ’? 1, l_ v

Formulator - [k.mmil] — | DILI
File Edit Yiew Style Size Options Window Help |5 x|
Content =

| (O o i S e |
| 3 5 1 25 B

(4)(»)(Expression [ MathmL Tree [ MathmL Text [ =HTML )
Mavigation: ling - content MathML}ﬁarent node - “csymbal” eIemenE) Sizet Regular | Strvle: Math Zoom: 200 % ’? IT l_ v
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Using the Presentation toolbars set build up contents of t he ocsymbol 6

<msub><mi>J</mi><mn>0</mn></msub> (  Jy).

Formulator - [k.mml] o [m] 5]
File Edit | yiew Style Size Options Window Help _Iﬁllil

Change Layout

Standard A

| (i lebbedloglbay Presentation iJ % é] v_2J mj

I--- w0 Status Bar

Zoom ’_V o _J EJ p_CJ EJ b_‘fJ

Show Mesting Cerl+-Shift+
Show Read-Only Ctrl+Shife+R
Line Spacing. ..

QDG

Shaw or hide th

st A1) Uitraiteiin (Lt | Size: Regular | Style: Math [Zoom:zoow [P [0 [ 4

Formulal:or - [k.mml] _ 3] x|

File Edit Yiew Style Size Options Window Help =18
e Content Ll Presentation |
IO B RIEEERE & RN e B e
o Jftenf )| &) o) 2 e 7 o | el g |z 5] £ ) = me) 2 2

(41> ) Expression J{ MathtL Tree ) MathML Text |(=HTML | r
st o

Subscripk (CErl+L) Size: Reqular 200 % ’? ITI_ v

+L)

Bl Formulator - [k.mmi] i ] B
File Edit Wiew 3Style Size Options ‘Window Help _|ﬁ||1|
ElJlfPresentation ]

Jo( ) RN R | EEERNERERmE
i |10 o | 2 e 2 5 e

(4P ) [ Expression [ MathML Tree )j MathML Text ) =HTML |
Mavigation: line - presentation MathML; parent nods - "msub” element | Size:: Subscript | Style: Math [Zoom:zoow [PO[m [ 4

Navigate

t
argument of t

Formulator - [k.mmi] =1

File Edit Yiew Style Size Options Window Help =] x|
B |

Jo(D fREEEERENE D EEENERERRE
P | 2 3 e o T s 5

(4P ) [ Expression [ MathML Tree [ MathmL Text {=HTML )
Mavigation: line - content MathiL; parent node - “apply" element Size: Regular | Skyle: Math Zoom: 200 % F’T l_ v

o the second input sl ot of
he oOapplyodo el ement with <ci>y</ci
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Now switch to tédoe tOMaatdLt Toeattri butes to
order to do this click on the -Malguhetd sdiidael oogf) tahr
Insert button. We now see that an empty attribute record is added.

Formulator - [k.mmil] ;Iﬂlll

File Edit Wiew MathML Window Help |a 1'

[=1- math =181
E| apply Entity name: Icsymbol d
E--csymbol =

. Emsub | Property Value .

; --mi |

--mn .
[ i =]

(00 Expression J(Methtt Tree ) 11a

Usingdrop-d own | i st s dd mgat endemadefi niti onURLO at

Formulator - [k.amiml] _ O] x|
File Edit View MathML Window Help &8 x|
[=1-math
=8 apphy Entity name: |csymbol j
Property | ¥alue |
definitionlJRL http:f frmeows openmath, orgfecdihypergeoZ#Bessell
encoding j|

MathML-Conbent
MathML-Presentation

encoding Tex
encoding of the annotation

()] (Expression J{MathiL Tree ) s

4

(@2

Check the results on the O0OExpressiond and

Formulator - [k.mml] ;Iglﬂ

File Edit Yiew Style Size Options Window Help =] x|
B |

Jo(») fGIEEEEEE e RN EN DR
P 55 3 0 2 1 3 .

(4P ) [ Expression [ MathML Tree [ MathmL Text {=HTML )

| size: Regular [ Style: Math Zoom: 200 % F’T l_ v

Formulator - [k.mmi] =1

File Edit Yiew Window Help _ = x]
<math display = 'block'= -
<apply =
<csymbol definitionURL="http: fwww.openmath.org/cd/hypergecZ#Bessell’ encoding="0penMath'=
<msub=

<mizl</mix
<mn=0</mn=
</msub=
< fesymbol=
<cizy</oix
</apply >

</math> -
| »

[4)(P)( Expression [ MathML Tres [ MathmL Text ) =HTML |

Token Elements: numbers (cn) and identifiers (ci)

18
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There are several attributes modifying Content Markup semantics for token elements.
Thustheobased6 attribute indicates numeri cal base
type of the number or identifier. Moreover, different types of numbers will be rendered in a
different way and even appearance of identifiers can be altered by changingt he o0t yp:
attribute.

In order to visually support these requirements, Formulator 3.7 MathML Weaver
proposes several ways to input Content Markup token elements: namely, a user can choose a
button representing the needed type of a number from the toolbar or make some alterations in
the attribute values via the oMathML Treed pac

<

for buttons [€1..| and | €1..|:

x| Token element: Identifier x|
Type: || j
Baze: |1EI ﬁ Cancel | I Canicel |

1. The next example shows how to create a simple identifier token element and how to
change its appearancebye di t i ng t he o0typed attribute.

bY

Il nsert the o0ci é6 el“phattor. by pressing the

Formulator - [k.mmi] o =] 4|
File Edit Wiew 3Style Size Options ‘Window Help _|ﬁ'|1|

Content | =

I s = AR P Y A L

e'f|o’) |22 ]{Pe) | 7T f{by] =
(4)(»)(Expression [ MathtL Tree [ MathML Text [ =HTML | L

The ci element is used to name an identifier in an expression E: Regular | Strvle: Math [zoom: 200+ [P |7 5

As it i's shown on the next figure, the oci
navigation bar information makes sure that it is inserted.

=10l
File Edit Yiew Style Size Options MWindow Help =18
S =
L) A R R R AR R NS A 5
7 |tanf | ch | & 10" |22} { e || 78 f{ by =
(4)(P)(Expression J(MathrL Tree )(MathML Test J(wHmer ) 0000 —
Mavigation: ling - content MathML{ parent node - "o element ) | Size: Regular | Style: Math | Zoom: 200 % ,?ITI_ v
Now type an identifier i n t he current i nput slot. Note t
is one of three cases where presentation markup may appear in content markup properly. So,
not only plain text can be typed into the oci

markup tree.
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Formulator - [k.mml] - IElllI
File Edit Wiew 3Style Size Options ‘Window Help - Iﬁllﬂ
:d =
l4 i) )l af i) W) 7)) <] v ][]
) [tanf] chff *flo”f1 22 |Pe)] )by =
(4P ) (Expression [ MathML Tree | MathmL Text [ =HTML
Mavigation: ling - content MathML; parent node - "o element; current node - "mi* token element | Size: Regular | Style: Math | Zoom: 200 % ,? ,T l_ v

According to the default wvalwue of t

he otyp

type), contents of the o0ci 6 el ement are repres

style).

Now change the current page of MathML Weaver and add t he oOtypeo
o0ci 6 node. Then choose the OoOmatrixo val r
1Ol x|
File Edit Yiew Mathtl ‘Window Help I = |

- math
- Etﬁ Entity name:lci j
A Property Yalue H
|WDE matrix :I

(4P ) Expression | MathML Tree )i MathML Text ) =HTML |

a
ue from

Switch back to the OExpressiondé page and s

changed. Now A is bold according to the typogra p hi ¢ a | rul es of

represen

Formulator - [k.mml] oy [m] 54

File Edit Yiew Style Size ©Options Window Help =] x|
L

A aillal| ol Vi) <]l v e

Y {tani chji e o"J 22} "< ] TSl by

[4)(P) (Expression ) MathmL Tree )| MathML Text [ %HTML )

Mavigation: line - content MathML; parent node - "¢ element; current node - "mi" token element | Size: Regular | Style: Math [Zoom:zoow [PO[m [ 4

As i n t he case of t he ocsymbol 6 el ement |,

Presentation Markup. For example, if we use a set of Presentation toolbars we can create an

example from the section 4.4.1.22 of the W3C MathML Recommendation:

<ci>
<msub>
<mi>x</mi>
<mi>i</mi>
</msub>
</ci>

l nsert the O0ci 6 el ement
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Formulal:or - [Formul1]

File Edit Wiew Style Size Options ‘Window Help

=1olx]
=181

Content |
(<7 I cal+ Pl v 2] <)o) )
.. |0} (23] )| 7 (b

_'-IThe ci element is used o name an identifier in an expressmn|

l@ﬂ

(4P ) (Expression ) MathtL Tree [ MathML Text |(=HTML |

The ci element is used to name an identifier in an expression ei Regular | Skyle: Math

[Zoomizon e [P [0 [ 4

Use the Presentation toolbar to insert Subscript node and fill it with x; expression.

Formulator - [Formul1]
File Edit VYiew Style Size Options Window Help

=10l |
=181 x|

Presentation

o
23 |l A S T A S A
o tenflh | | o°f 2z 7| 7] b

)

[4)(» ) (Expression ) MathtL Tree ){ MathML Text J(=HTML |

B nERERZRRE
JJ@JJJJJEJ

0% |PL[m [ 2

E|

Subscripk {Cerl+L) Size: Reqgular IE
See results on the oOMathML Text 6
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