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AN APPLICATION OF COMPUTER METHODS TO THE
TRIANGLE GEOMETRY

Grozio Stanilov Ivanov, Lilia I. Velinova

In the paper we want to demonstrate the considerable possibilities of the computer
methods by solving geometrical problems. All calculations here are made by computer
algebra. We use computer graphic for visualization of some curves and surfaces. In
our opinion some of them are very nice and can be used in the applied art.

We consider an arbitrary triangle AABC (Fig. 1), so that A(a,0), B(b,0), C(0,c).
The unique restrictions are b — a # 0, ¢ # 0, which are the conditions for existence of
triangle.

A C, O B
Fig. 1

If M(z,y) (Fig. 1), then for the coordinates of the points A;, By, Cq we find:

b(—ay — cx + ca) cy(a —b) a(—by — cx + cb)
Ay) = A)= ——— By) =
(A1) —cx+ca—yb ’ y(Ar) —cx +ca—yb’ #(B1) —cx+cb—ya ’
cy(b—a cx
y(Bl)#cb—)ya; z(C1) = C_yay(cﬁ):()

We introduce the following functions:
Li = (AA1)?, Ly = (BB1)?, Ly = (CCy)2.
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Evidently, the function L; is constant on the straight line AM, Lo — on the straight
line BM, L3 — on the straight line CM. We find:

b(—ay — cx + ca cy?(a — b)?
Ll — ( ( Y ) _ a)2 + Y ( ) 2;
—cx + ca — yb (—cx + ca — yb)
a(—by — cx + cb cy?(a — b)?
Lo (e ) PR
—cx + cb—ya (—cx + ¢b — ya)
c?z?
Ly = 2
R
Solving the systems:
O(La — L3) _o O(Ly — L3) _o
Ox ’ Oy ’
oLi~Ly) _  OLi-Ly)
Ox ’ Oy ’
O(Ly — La) 0 oL —L2) 0
Ox - Oy -
we find the points P, (), R with coordinates:
b2(b — a) (ab+ c?)c
py=22"2 py=-21°%
=(P) 2+0b27 y(P) 24027
a(a—b) (ab+ c*)c
r(Q) = 21 a2 y(Q) = T2 g2
z(R) =a+b, y(R) =0.

Now we introduce the triangle transformation: AABC — APQR.
The areas of the both triangles (if a < b) are

saapey = L200 (apgry = bt )bl va)

@+ )@+ )

The following assertions hold true:

Proposition 1.q = 0 if and only if when the given triangle NABC is rectangular.
More precisely:

1. a =0 iff A is a right angle,
2. b= 0 iff <B is a right angle,
3. 2 +ab=0, iff XC is a right angle.

Proposition 2. a. ¢ +ab > 0 iff XC is acute, b. ¢® + ab < 0 iff XC is obtuse.

We give a picture (Fig. 2) in the case when <C is an acute angle. In the picture
(Fig. 3) <C is a right angle. In the picture (Fig. 4) <C is an obtuse angle.
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We denote the function s(APQR)
by

2(ab + c¢*)cab(—b + a)
(2 +b2)(a? + ¢2)

If a = =2, b = 3, then we get the
function

60c(c? — 6)

di = (Z+9)(2+4)

The graph of this function is given
by Fig. 5
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Fig. 6

By rotation of this curve we get the following very nice cognac glass (Fig. 6). By
another rotation we get Fig. 7
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IMTPNJIOZKEHUWE HA KOMIIIOT'bPHU METOIW B TEOMETPUATA
HA TPU'bI'bJIHUKA

I'posbo CranusoB UBanos, Jlunusa s. Beaunosa

ITenTa Ha paborata e Ja ce JeMOHCTpUpa €PEKTUBHOCTA HA KOMITIOTHPHUTE METO-
AW B reoMeTpudaTa Ha TPU'bI'bJIHUKA. HO CbhIIIECTBO BCUYKO B pa60TaTa € U3BBbPIICHO
C'bC CPEJICTBA Ha KOMIIOThPHATA ajrebpa u KOMIIOThbpHATa rpaduka. 3a Ipou3BoJIHA
TOYKa OT BBTPEIIHOCTAa Ha Ja/JeH TPUDbI'bJIHUK 14.BC’7 Ce€ BBbBEXJIAT JbJIZKUHUTE Ha
TPHUTE BbPXOBH TpaHCcBep3asu. Karo ocobeHn TOYKN Ha PAa3jIMKNATE HA TE3U JIbJIKH-
uu ce jgedunupar roukure P, QQ, R. dedbunupa ce TpublbiHara TpaHchopMaiys
AABC — APQR, 3a KOSATO ce yCTAHOBSIBAT HSKOU CBOWCTBA. [IpaBObI'bJIHUTE TPU-
BI'bJIHUIU CE OTJINYaBaT C TOBa, Y€ 34 TAX UHAYIUUPAHUAT TPUBI'BJIHUK € U3POJICH. C
omoIa Ha GYHKIUITA JUIe Ha JeUHUPAHUS TPH'BbIBIHAK Ce YePTAaAT rpaduK Ha
bYHKINY ¥ BU3yaJIN3UPAT POTAIMIOHHU ITOBbPXHUHU, HSKOM OT KOUTO Ca JIIOOOINT-
HU U MOraT Ja IIpeacTaB/idBaT UHTEepeC 3a U3KYCTBOTO, BKJIIOYUTE/IHO U IIPUJIO2KHOTO
U3KYCTBO.
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