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1. Introduction

Galilean geometry is described by (Yaglom,1979). The Galilean plane G2 is represented in the Cartesian
plane as in the Euclidean plane. In the Galilean plane, the lines which are parallel to the y-axis are called
special lines and the lines which are not parallel to y-axis are called ordinary lines. The distance function is
different from the Euclidean plane. In the Galilean plane, if P = (x;,y,) and Q = (x,,y,) are points, where
X, > x4, then distance from P to Q is defined by formula as follows (see 1.1):

de(P,Q) = x5 — x1. (1.1)

If x; = x, and y, > y,, then the points P and Q are belong to same special line. The distance is defined by
formula as follows (see 1.2):

5PQ =Y2— V1 (1.2)

Since the distance function is different, the properties in the Euclidean plane can be reproduced faithfully in
this plane. In the Galilean plane, topics involving distance have been studied by some authors (Kurudirek &
Akca,2015; Akar, M., Yiice, S. & Kuruoglu, N.,2013).

Stewart's theorem and the median property are well known in the Euclidean plane. Moreover, this theorem and
property has been studied by some outhors (Kaya & Colakoglu,2006; Gelisgen & Kaya,2013; Gelisgen &
Kaya,2009) on other planes.

How can we define this theorem and property in the Galilean plane? In this study, the answer to this question
is investigated. Firstly, the definition of the base line is given similar to (Ozcan & Kaya,2003) for triangles in
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G?2. Then, according to the definition of the base line, we give Galilean-analogues of Stewart’s theorem and
median property for the triangles whose sides are on ordinary lines.

2. Meterials and Methods

In this section, the basic information will be given about the triangle which is described by (Yaglom,1979)
in the Galilean geometry.

Let AABC be a triangle whose sides are on ordinary lines and the sides have the lengths |d; (B, C)| = ag,
|d;(C,A)| = bg, |dg (A, B)| = c; (see Figure 1). If a; is the largest side, then we can write a as follows
(see 2.1):

bG + C; = Qg, BG + CG = AG' (21)

Ca bg
2z

Figure 1 A triangle whose sides are on ordinary lines in G2.

Now, we can show a triangle whose any side is on the special line in G2.

Figure 2 A triangle whose any side is on the special line in G2.

The triangle in figure 2 is an isosceles triangle. Because of the equation (2.1), the side c; must be equal to the
sum of the sides a; and b, the angle C; must be the largest angle. But the slope of a special line is equal to
the tangent of the angle between special line and the x — axis (i.e., tan90°) and it must be infinite. Therefore
the largest angle must be either the angle A; or the angle B;. Hence a contradiction is obtained.
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Since the two types of Galilean lines are not comparable, it is natural to include in the class of lines of Galilean
geometry only ordinary lines (Yaglom,1979). So the sides of a triangle in G2 lie on ordinary lines. Now we
use the following definition given in (Ozcan & Kaya,2003) to give a Galilean-analogues of Stewart’s theorem
and median property.

Definition 2.1 Let AABC be any triangle whose sides are on ordinary lines in G2. A line k is said a base line
of AABC if and only if

1) k passes through a vertex,
i) k is parallel to a coordinate axis,
iii) k intersects the opposite side (as a line segment) to the vertex in Condition 1.

Thus, at least one of the vertices of a triangle always has one or two base lines. Like this a vertex of a triangle
is said a basic vertex. A base segment is a line segment on a base line, which is bounded by a basic vertex and
its opposite side.

3. Results and Discussion
After this preliminary, we can give the following theorem for a triangle whose sides are on ordinary lines.

Theorem 3.1 Let the sides of a triangle APQR in G2 have lengths |d;(P,Q)| =15, |dg(Q,R)| = pg,
|dg(R,P)| = q¢. If X € [QR] and |d;(Q,X)| = mg, |dg(X,R)| = ng, |dg(P,X)| = x4, then we can write
as follows (see 3.1):

( me + 1, If APQR has no base line through the vertex P,
ne + 9q¢, If APQR has only base line through the vertex P,

"¢ ~ e If APQR has two base lines through the vertex P

and X is between the intersection points of the base lines, (3.1)
Xg =< -
¢ Ing —qgl,  If APQR has two base lines through the vertex P

and X is not between the intersection points of the base lines.

PROOF :

Let

Q = Orthogonal projection of Q to the line through P and parallel to y — axis,
R = Orthogonal projection of R to the line QOQ,

X = Orthogonal projection of X to the line QQ.

i) If the triangle APQR has no base line through the vertex P (see Figure 3), then (see 3.2)
dg(P,Q) = dc(0,Q), ds(Q,X) = dg(Q.X). (3.2)

Thus, we obtain d; (P, X) = x; as follows (see 3.3 and 3.4):

de(P,X) =d(0,0) +dg(Q,X), (3.3)

Xg = T1g + mg. (34)
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Figure 3 A triangle which has no base line through the vertex P.
ii) If the triangle APQR has only base line through the vertex P (see Figure 4), then (see 3.5)

dg(P,R) =dg(Q,R), dg(R X)=ds(R X). (3.5)

Thus, we obtain d; (P, X) = x; as follows (see 3.6 and 3.7):

dG(P,X) :dG(Q,R)+dG(R,X), (36)
3.7
Xg = q¢ + ng. ( )
R =
9z ' I Tl
! n ez :
E = \ x» Pe
P : P x
% . ) :
............................... AN U LA S R
Q 4z R mng X Q € xp—m>

Figure 4 A triangle which has only one base line through the vertex P.

iii) If the triangle APQR has two base line through the vertex P and X is between the intersection points of
base lines (see Figure 6), then (see 3.8)

dg(R,P) = dg(R,Q), dg(RX)=ds(R X). (3.8)
Thus, we obtain d; (P, X) = x; as follows (see 3.9 and 3.10):

dG(P,X) =d6(R,X)—dG(R,Q), (39)

3.10
Xg =MNg — (g- ( )
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Figure 6 A triangle which has two base lines through the vertex P and X be between the intersection
points of base lines.

iv) If the triangle APQR has two base line through the vertex P and X is not between the intersection points
of base lines (see Figure 7), then (see 3.11)

de(R,P) =dg(R,Q), dg(R X)=ds(RX). (3.11)

Thus, we obtain d; (P, X) = x; as follows (see 3.12, 3.13, 3.14, 3.15):

de(P,X) =ds(R,X) —ds(R,0), (3.12)
Xg = g — g (3.13)
or
dG(P,X) :dG(R,Q,)—dG(R,X), (314)
.xG = qG - nG. (315)
R R :
Gz Tz :
r Pe X Pe
& : N : qc E m
Ty : X ¢
& Mg i
N P
B 6 7 R xoQl e T
................................................................................ ne e
dz Xg Q Q
4z
Mg

Figure 7 A triangle which has two base lines through the vertex P and X is not between the intersection
points of base lines.

As a result we can write as follows (see 3.16):

280



Journal of Advanced Research in Natural and Applied Sciences 2023, Vol. 9, Issue 2, Pages:276-282

x¢ = Ing — qel. (3.16)

The following corollary gives a Galilean-analogues of median property in the Euclidean geometry.

Corollary 3.1 Let the side of a triangle APQR in G? have lengths |d;(P,Q)| =15, |dg(Q,R)| = pg,
|d¢ (R, P)| = q¢. If X is midpoint of [QR]and |d;(P,X)| = Vo then (see 3.17)

( pe + 2rg, If APQR has no base line through the vertex P,
Pec +2q;, If APQR has only base line through the vertex P,
Pc —2qg, If APQR has two base lines through the vertex P
and X is between the intersection points of the base lines,
2V, =+ (3.17)

|pe — 2r¢|, If APQR has two base lines through the vertex P
and X is not between the intersection points of the base lines.

Proor : It can be proved similar to theorem 3.1.

4. Conclusion

In this study, Stewart's theorem and median property have been studied for triangles whose sides are on
ordinary lines in the Galilean plane G2. In order to achieve this aim, firstly, we give the definition of base line
for these triangles in G2. According to the cases of base lines we get Galilean-analogues of Stewart’s theorem
and median property.
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