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Semi-inscribed circles in a triangle

Rantl BATRAC

ADSTRACT. Tlis article analyzus rircles with the fullowing propetiy: twn sides of a given triangle
are tangenit bo the civle and the drode has g joint point with the ciede circumseribed o the triangle,
W are gring to call this kind of arcles semi-inscrilved clreles. Bvery triangle has (hree seminscribed
carcles. For this particular bype of rircles we will establish i properties that you have ool fonared Fet
in bl et bermiatical litesaturs

1. ELEMENTS OF TRIANGLE GEOMETRY
For ABC triangle we are going to use the standard notations.
The following triangle Erﬂpt‘ﬂifﬂ are knowr;
L1 cos {£0PAT) = cos =, cos (L0081 = pos o0 (£0CT) = cus
(I is the centre of the ABC triangle's inscribed circle, (0 is the centre of the ABC
triangle’s circumscribed circle).
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by the property 1.1,

Fig. 2

Mext, we note with P the joint point of those two circles, the ciroumseribed circle
and the semi-inscribed circle. It is clear that peints @, I; and P are collinear. Mow,
in ABC triangle we apply the cosine rule. After equivalent changes we obtain the

i
J:[:-]_l,nwmg relition: 4/ s = Ain — 3in % = cos? ?—.

Using this formula and the property 1.2, we get to the statement.

If ro is Hhe radius of the semi-inscribed circle far which A and SC sides are
tangent and rz is the radius of the third semi-lnscribed circle then
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3. WEW PEQPERTLIES FOR THE RATDIT OF THE ABC TRIAMGLE SEMT-TWSCRIBED:
CIRCLES

3.1. Properties oblained using the Vitte relations for the third degree equation.
It is koown thal the equation

ARED —AR(R Ay + (P 40! ARz 4 204 1) -pf =0 AN
has the selutons oo e, cng A and coe~ (o and = are the measures of the ABC

triangle angles) [2].
I the Hrst idemtity making the subatitution ¢ = 2y - 1 (taking into account that

0 ; -
coso = Jeos” 5 1 j we abtain the equation

168} - RRUAR L e) + (L (AR 40 )y —oF =0 (3.2
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BRrY (4R + 1)
Fry Py gty = e (3.13)
Pﬂ-
16520
e = _’_j___li..",_ {3.14)

1.2, Identities that can be created applying the symmetric polynomial and sym-
metric functions properties. fwehave Y = sty +z. R = my+ yz + =x ard
Iy = pyz then the following equalites are true

s+y wt+3x z4nm 2ih

315
wy i &3 Hy 18}
S SRR
ekl O W .-, 316
mz"'y'a pr: (F!J) E, (3.16)
o4y ytaz 3+=l:=f’1P:_1 (317}
z r ] Fy
. z e e
T|‘|:|'_r!,f| +I+3= L 2_3 [:I].H':'

z ir 4 Py

From identities {3150 (3.18), (317 and (3.18) we obtain some new relations;

ti+ry raers | Ty + 1 A +r

& (2.19)
riTa Tt rary fr
1 1 1 _ {4R+r) -
Sob o= i (2.20)
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i+t Fadrs Tab T il +Ta Ty + Ty rz+7m
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