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Abstract

We support understanding geometric relationships by presenting an
overview of a work-in-progress new toolset to automatically create
a proof without words of a construction made in GeoGebra. We

combine the benefits of

e the Geometric Deduction Database (GDD) method (to obtain
a readable proof of a geometric statement, via the codebase
of the Java Geometry Expert) and

@ the GeoGebra framework
(to export these data as an online applet).

Thaller and Kovacs Online generation of proofs without words 2/13



Java Geometry Expert (JGEX)

Available at Zheng Ye's GitHub repository

Geometry Expert X

File Examples Construct Constraint Action Prove Lemmas Option Help

1IPEHYA A Y LQACB AT XKSALS DAL

T L &2 P ¥ GDD D
Java Geometry E» e
I,
Java Geometry Expert 0.80 4+
Last modified on 05/25/2009
Java version 11.0.11
Java Geometry Expert s free GNU General Public Lice 0. =
The Lser my download and S
=
Authors:
shang Ching Chou chou@cs. wichita.edu @
Xiao Shan Gao *gaoemmre.iss.ac.cn "
for more ir ion, ple visit: http://www.j t I&

Pros:
. Cons:
@ Written by well-known experts . .
] @ Last (minor) edit was done
@ Knowledge of many decades is in July 2018
integrated into one tool . L
. . @ No longer officially maintained
@ Source code is freely available o ;
since December 2016 (61 forks) ) Interoperabllllty. with other codebases
. . seems non-trivial
@ Written in Java
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https://github.com/yezheng1981/Java-Geometry-Expert

GeoGebra: open platform for teaching and learning math

geogebra.org

= GeoGebra Q searchClassroom Resources

Home.

GeoGebra for Teaching and

"
P News Feed
K Resources Learning Math

Free digital tools for class activities, graphing,
geometry, collaborative whiteboard and more

RARRY
N

2, People
START CALCULATOR

CLASSROOM RESOURCES

2 Profile

@ Classroom

LG App Downloads

. Powerful Math Apps Ready for Tests More Great Apps
cogebra.org
License Calculator Suite Graphing Calculator Notes
@  Lenguage:English 3D Calculator Scientific Calculator App Store
6 v o a CAS Calculator GeoGebra Cla Google Play
Geometry Testing App Downloads
© 2021 GeoGeb
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https://www.geogebra.org

Our suggestion to re-use algorithms and technology

Add GeoGebra file format import to JGEX
Add GeoGebra animated file export of a GDD proof to JGEX

Refine export animations by using feedback from the
community (including teachers and students)

© Copy code from JGEX to GeoGebra (including the
import/export parts and the GDD database)

© Connect JGEX's code to GeoGebra's Relation tool

©00

© Open the proof with words in a new window in Relation
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1. Add GeoGebra file format import to JGEX

Progress: several simple examples already work

Open x
Lookin: [Stre BlEEEE
[ def-points-on-a-circle2.ggb [ eGN
[ def-points-on-a-line.ggb [ elii
[ et
[ diameters-are-orthogonal-ex374.ggb [ el
[ dtoc-ex2.qgb [ el
[ dtoc-exd.ggb [ el
1] [in] D
File Name: [Desargues.ggb |
Files of Type: ‘ggb |v‘
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2. Add GeoGebra animated file export to JGEX

Progress: planning

x

0lgex - Geometry Expert

File Examples Construct Constraint Action Prove Lemmas Option Help

DPHAAN A LQOOB AT (AL T AD
THe ok ~ Gpp
9 1. FG L DE (r24)
midp(G,DE) (by HYP)
2. FD =FE
¢ 2. FD=FE
3. CF =DF
4. CF = EF
¢ 3. CF = DF (r36)
midp(F,CB) (by HYP) D

DC L DB (by HYP)

¢ 4. CF =EF (r36)
midp(F,CB) (by HYP) E
EC 1 EB (by HYP)

MY 2 i

L

€%
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3. Refine export animations

.by studying examples from GeoGebra's database (with millions of uploaded files)

Proofs Without Words

Author: Steve Phelps
Topic: Geometry, Pythagoras or Pythagorean Theorem

Here is a GeoGebraBook of Proofs Without Words for the Pythagorean Theorem

Proof Without Words Proof Without Words Proof Without Words Proof Without Words

<‘.

Proof Without Words Proof Without Words Proof Without Words Proof Without Words
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https://www.geogebra.org/m/jFFERBdd

Copy code from JGEX to GeoGebra

Java-Geometry-Expert - gddule x
Ele K6t View Novigote Code fefoctor Suld Run Tools Git Window Help
Java-Geometry-Expert . rules ¥ gdrule 2| A [ AddConfiguraton Gtvvroomlass
B = rriec - T 8 - &READMEM 4 gointe e -
£ - v Jova-Geometry-Expert T e s oaded i3 wrong encoding: UTF & Relosdinantherencading &+ vzz H
idea Two trdangles are cangruent if a pair of corrasponging anales ana the Sncly Frocesing. 1 & gex
dasses W
» o eamples 27 e buie
> gprover SAS(side-angte-side) congruencs bl
- anguage compi
H aths v 20 ssss
S| neproject 555 (sie-sive-sise) conaruence
ot To triangles are congeuent 3¢ their corressonding sides e squrl
i Pt
£ o a0 voas
H folrute 545 (stae-angie-atse) congruence for pight trisngies o
H THo HanE Triansie are congrusnt S thedr Tuo corresponing cartesian suges are saus s

# godrue
RLge

Ruletgex

Statter trisgles are toiangles thet have the same shape but possiBly aiffenent size

an PRt
Y A% Cange-angie-anie) sintiantcy
bt e : o

A5 Csido-angio-side) sinitarity
anmie-side (315) siatlarity test says thet 1 two trisnales nave Two pars of

555 (stge-sige-sise) sinttantcy

& Untited Diagram.mt IF tup triangles have aTL thees pairs of sides in proportion, the trisngles are sinilal
wpdatejar
1 ExternatLiraries “
» %o Scratches and Consoes Rotio by stattarity

© Antbuid scrpts found
s ddAntbud e Skip

Obbems G BTmi HYoTock =700 Qseniss
0 Antbulldscriptsfound /A Antbulld e Kip(a minute 2g0) L1 CRUF UTF-8 4spaces P master
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5. Connect JGEX's code to GeoGebra's Relation tool

01.ggb x
File Edit View Options Tools Window Help Sign in
: - : =]
Bl [elo]alx]=] +)
» Algebra |» Graphics
® A=(176, 6.12)
B=(-3 1)
=(4,1)

[
1}

XXX xxx
—'m:r'nmug.-.nrrnm:rn
oy oy

1
w

\nput‘\
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5. Connect JGEX's code to GeoGebra’'s Relation tool

Relation x

It is generally true that:
e h and i are perpendicular
under the condition:

# A and B are not equal and
= Triangle ABC is non-degenerate

h does not have the same length as i Mo
{checlced nurmerically)

OK
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5. Connect JGEX's code to GeoGebra’'s Relation tool

Relation x

It is generally true that:

e h and i are perpendicular
under the condition: Explain

# A and B are not equal and
= Triangle ABC is non-degenerate

h does not have the same length as i Mo
{checlced nurmerically)

OK
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6. Open the proof in a new window in Relation's output

01-proof-noav.ggb x
File Edit View Options Tools Window Help Sign in
RN ENEES

Drag me!

Input:]
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https://www.geogebra.org/m/jwtdqmsx

6. Open the proof in a new window in Relation's output

me [kovzol@kovzol-ThinkPad-E480]:~/talks/2021/adgé/01-proof-noav.ggbluzip://

‘me [kovzol@kovzol-ThinkPad-E480]:~ talks/2021/adgd...

] 44 L:[337+14 351/547] *(13188/20271b) 0034 0x022
<objColor 255" g="0 0" alpha="0.0"/>
<layer val="0"/>
<labelMode val="0"/>
<coords x="-3.4907186118841054" "-3.754722540513996" z="17.717596988050417"/>
<lineStyle thickness="5" type="0" typeHidden="1" opacity="178"/>
<outlyingIntersections val="false"/>
<keepTypeOnTransform val="true"/>
</element>
<command name="Segment">
<input a@="B" al="F"/>
<output a®="n"/>
</command>
<element type="segment" label="n">
<show object="true" label="false" ev="4"/>
<condition showObject="e 2ves= 5ﬂ/>
<objColor r: " og=" : 0" alpha="0.0"/>
<layer val=
<labelMode val="0"/>
<decoration type="2"/>
<coords x="0.0" y="3.5 ="-3.5"/>
<lineStyle thickness= type="15" typeHidden="1" opacity=
<outlyingIntersections val="false"/>
<keepTypeOnTransform val="true"/>
</element>
<command name="Segment">

isigs  JpiMent  JEDelsl  [EiCsere  [EMasol [ AthelyezfjKeres  [EiTorol  [EFémend  JIKilép
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Thank you!
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