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Abstract

Nowadays in the plane geometry with the advancement of technology, the geometric
constructions are designed and processed using the 2D dynamic geometry software’s (DGSs).
In order to use such programs, users should have the necessary information and skill. In this
paper, pieces of information some of the known software are given, but more proposed Euklid
DynaGeo is presented, in which users can draw and recognize the function graphs more easily.
For this aim, some applications are displayed and finally, clearly presented how Euklid DynaGeo
serves the users to realize the constructional geometrical drawings.

Keywords: dynamic geometry software, Euklid DynaGeo, plane geometry, 2D construction,

mathematics education

1. INTRODUCTION

Sometimes geometric definitions and theorems
are especially for students very abstract and
difficult to understand. Because of this, interest in
geometry decreases and leads to poor
performance. Using computers as supporting
materials on  education by increasing
opportunities for technology could be made
abstract theories more understandable. The
researchers have discovered that the results of
success are quite effective in using dynamic
geometry software [1-8]. Therefore, some
lectures are with computer applications
supported, which continuously user-friendly
developed and designed. So, scientific concepts
could be taught and learned by computer-aided
instruction (CAI) [9]. The introduction of DGS in
geometry teaching requires that instructors have

* Corresponding Author: ecan@subu.edu.tr

technical knowledge in dealing with DGS and in
the conceptual understanding of mathematics.
Thus, also teachers run into a number of new
challenges [10-12].

Just before the 20th century, such DGS first by
Geometric Supposer and Cabri, later on by The
Geometer’s Sketchpad was developed. Overtime
many software programs by the advancement of
computer hardware and software have been
developed with the cooperation of good
programmers and academics, who have
knowledge of geometry. The main types of
computer environments for studying school
geometry are supposers, dynamic geometry
environments (DGEs) and Logo-based programs
[13]. Especially with drag feature by DGEs
provides users to manage the geometric object
into different positions. There are many free- and
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shareware 2D DGSs frequently used today. Some
of them are Cabri, Cinderella, GeoGebra,
CaRMetal, GEX and DrGeo.

The rest of this paper is created as follows: In the
next section, the proposed software is presented.
In section 3, three application examples are
demonstrated and pointed up, if a construction
displayed as an application (or proof of a
geometric theorem in 2D) then with the drag
option could be shown that for all other positions
of the construction is valid.

2. EUKLID DYNAGEO IN BRIEF

Euklid DynaGeo is a computer program about
"dynamic geometry" that gives us the possibility
to design drawings i.e. drawings in which (some)
objects can be dragged to a new position without
losing the mutual of the geometrical objects
during the preceding construction. It is useful to
create various geometric objects, constructions,
even mappings, measure distances and angle
widths, calculate and watch expressions, etc.

Moreover, it is possible creating trace lines,
working with conics and affine mappings,
creating macros for repetitive commands of
constructions, animating drawings to demonstrate
transformations and more [14].

The toolbar configurations and icons of Euklid
DynaGeo look like as follows:

1. Main bar:

! EUKLID Dynateo - [ NONAME.GEO ]

file Bt View Constuct Mep Messwe Maco Miscelameous Help

iBBeva e} BT v

| Mainbar " Consrct [ eppings | Cunes | Shape & Caour | Weasure & Caloile |

2. Construct:

. EUKLID DynaGeo - [NONAMEGEO]

Fle Edit View Comstruct Map Measure Mecro Miscellneous Help

ekl ot PR E€EDDG LY

| Maitar | Constct | Nappngs | Cunes | Stepe & Cobur | Weasire & Caue |
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3. Mappings:

" EUKLID Dynabieo - [ NONAMEGED ]

Fle Edt View Construct Map Messwe Macro Miscelameous Help

he WK ¢ B

| Meinbar | Consret }\Mappmgs]( Cues | Shape & Cobur | Neasure 8 Cakudte |

4. Curves:

! EUKLID DynatGeo - [NONAME GEQ]

Fle Edt View Constuct Mep Mezswe Maco Miscelaneous Help

LR/RQ00URIN O 4y

| Mnber | Construel | Weppings | Cunes | Shape & Colour | Measure & Calcuale |

5. Shape & Colour:

! EUKLID Dynatien - [ NONAMEGEQ]

File Edt View Constuct Map Messure Maoo Miscellanous Help

Jee- SeE

| Maibar  Corsnc | Mappings | Cure | Shepe & Cour [Weasure & Cacule

6. Measure & Calculate:

L i Dynaieo - [ NONAMEGEO ]

Fle Bt View Constuct Map Measure Macro Miscellneous Help

i e 730 SScm &
.\\ e ik _:1::_ [+]

‘ \ Main bar ﬂ Consiuct | Mappings | Cunves | Shape & Colour | Measure & Caoulle |

In the next section, three examples are
demonstrated how the software toolbars are used
in practice.

3. SOME APPLICATIONS
3. 1. Desargues’s Theorem

It is well known that the Desargues theorem in
projective geometry is:

Two triangles are in perspective centrally if and
only if they are in perspective axially.

Let the above triangles are ABC and A'B!C!, and
they are perspective by the central M. It must be
shown that

D=ABNA'B!,
E=BC N B!C!,
F=ACNA'C!
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are collinear. The proof is displayed in Figure 1.

Figure 1. Displayed Desargues Theorem

All the construction steps are in the bookmark
with “View >> Show construction text”. This
command allows users to see, how the
construction has been designed, as follows:

& Construction text O X

M is a free basis point

A is a free basis point

h1 is a ray starting in point M and running through point A
B is a free basis point

hz is a ray starting in point M and running through point B
C is a free basis point

hs is a ray starting in point M and running through point C
A is a basis point snapped fo h4.

B' is a basis point snapped to hz.

C1 is a basis point snapped to ha.

s1 isthe line segment [A;B]

sz is the line segment [B; C]
s3 Is the line segment [A[C]
s4 isthe line segment [A'; B']
ss isthe line segment [B1; C1]
sg is the line segment [A'; C1]
g1 istheline (A;B)

gz isthe line (A';B")

D is the intersection point of the lines gz and g1
g3 istheline (C,B)

g« Istheline (C';B")

E is the intersection point of the lines g and ga
gs istheline (A;C)

gs isthe line (C1; A1)

F is the intersection point of the lines gs and gs
g7 istheline (F;E)

N1 isthe polygon[A;B;C].

F 1 isthefiling of the area with the border M1 .
Nz isthe polygon [A';B"; C'].

F_z isthefilling of the area with the border Mz .

To show that geometric construction is always
valid, two dragged positions of Desargues
Theorem are displayed in Figure 2.
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(b)

Figure 2. (a), (b), using the drag option for two
different positions.

3.2. Demonstration of Similarity Ratios of a
Triangle

Let g and h are two parallel lines, and choose a
point A that is not on these parallel lines. We draw
two different straight lines from A afterward. Let
the intersection points with gand h be D, B, E, C,
respectively. Finally, there is a similarity ratio
between ADE and ABC triangles. Therefore,

|AD| _ |AE| _ |DE| _ |DF| _ |FE| _ |AF|
|AB| ~ |AC|  |BC| |BG| |6C| |FG|

In Figure 3, this similarity is displayed and all
similarity ratios are given.
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A
51,207 cm
so2em ./ |7 498 em
00\ 2699em
g D ’7
A F EY
2,593 cm \
38tem \ 457
4476cm -
' %°
h B !
'B G ' A
4,941 cm 5143 cm
(a)
d(ADYA(AB) AAENAAC)
0,52 0,52
d{A;Fpd(AG) d(D;Fyd(B;G)
0,52 0,52
d(F;ENd(G;C) dDENIELD)
0,52 0,52
(b)

Figure 3. Displayed similarity of a triangle (a)
and the related similarity ratios (b).

The similarity construction steps are as follows:

& Construction text O X

D is a free basis point

E is afree basis point

g istheline (D E)

(P3 is a free basis point )
h is the parallel to g through Pz

A s a free basis point

h1 is a ray starting in point A and running through point E
a is a ray starting in point A and running through point D
B isthe intersection point of the lines hand a

C isthe intersection point of the lines h and

gz is the perpendicular of A onh

F isthe intersection point of the lines gz and g

G isthe intersection point of the lines gz and h

aqr istheangle (A;F;D)
oz istheangle (A;G;B)
Ts isthe expression d(D;F
Ts is the expression d(F;E
Ty is the expression diA;.D
Tz isthe expression d(AE
Tz isthe expression d(AF
Te isthe expression d(D;E

—

d(B:G
id(G.C
/d(AB
d(AC
dAG
d(B:C

_——

Gt
=

—
it

To show that geometric construction is always
valid, two dragged positions of Similarity Ratios
are displayed in Figure 4. and Figure 5.
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(a)
diA;DVd(AB) diAENd(AC)
0,61 0,61
diAFpd(AG) d(D;F)d(B;G)
0,61 0,61
d{F;ENdi(G;C) d(D;ENd(B;C)
0,61 0,61
(b)

Figure 4. Using the drag option for a different

position (a) and the related similarity ratios (b).

"s62am

2806cm 7 2,013(2”1

7804cm |

(2)
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diADdiAB) diAEND(AC)
0,72 0,72

d(AFNd(AG) d(D;FNdIB;G)
072 072

d{FENd(G,C) d(D;ENd(B.C)
072 072

(b)

Figure 5. Using the drag option for a another
position (a) and the related similarity ratios (b).

3.3. Demonstration of Trisectrix

A straight line rotates around O and P, whereby
the angle at P is three times as large as the angle
at O. The path curve of the intersection S of the
two straight lines is the trisectrix, which
demonstrated in Figure 6.

Trisectrix

Figure 6. Trisectrix as a path curve.

The trisectrix construction steps are as follows:

& Construction text O X

ki is a circle with centre point O and radius 5 cm

(P4 isthe 1. intersection point of the line xa and the circle ki )

Pz isthe 2. intersection point of the line xa and the circle ki
Dragpoint is a basis point snapped to K1.

g1 Istheline (O ; Dragpoint )

P is a basis point snapped o xa.

a1 isthe angle (P2 ; O ; Dragpoint )

gz is a straight line through P building an angle of 3*w(cuy) withthe line (Pz; P ).
§ is the intersection point of the lines gz and g

Trisectrix Is a trace line of the point §, when Dragpoint is dragged
oz istheangle (P2;P; 8)
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Two dragged positions of trisectrix are displayed
in Figure 7.

(a)
l/ Dlagi??i“.t
/
/
i :
4 oz .'//
. :\P
/ ' 218"
/ﬁ .
o
W
//.' !
- /
(b)

Figure 7. (a), (b), using the drag option for two
different positions of trisectrix.

4. CONCLUSIONS

In this paper, how Euklid DynaGeo serves the
users to realize the constructional geometrical
drawings is demonstrated.

Moreover, it is clear computer users is getting
increased. That means in the future, more
computer programs have to use especially in
lectures. The proposed software is one of them,
which provides users an application solution for
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the 2D geometric drawings for more creative
constructions in plane geometry. Finally, if a
construction displayed as proof then with the drag
option could be shown that for all positions the
construction 1s valid, which offers the users the
possibility to try different positions.
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