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New Properties of Miquel Point
I &

KET T APLRF £eh a3 (Miquel theorem) 2 % %2 (Miquel point) - ¢ % 4] &7
BNIATOE LD > MARLBEP R R AR S E e R = &) ABC = if
ERNHLS BB AW ARG HEOFLAD > KA AR A E T Z L)

AR s R (B &) DR FRE LS BiTH = £3550%F v 6 f [41B,C,] =
+[A;B,C,] B » P BEA) = endif™ 5 i = & A eh Kiepert hyperbola 22 #F 3 F] » i 47 487 £
BHFR AP - HLNE SRR ie- HEE [A,B1C,] = 1[A,B,C,] BF > B3 3]

PERud® 5 W48 S o &g ehAA#HT o L &¥H- 43 (2R 4&) OHFl 3 PRER
= &35 & F 2 Kiepert hyperbola ¥ Steiner circumellipse shia it e & & & b > ptpFd B 70

= £ ABC B By e e S XE T A HELARE e

Abstract

In this study, we observed the well-known Miquel Theorem and Miquel points. We innovatively
proposed a new research project focusing on the line formed by the Miquel point P and the vertices
of the Miquel triangle, along with the remaining six intersection points with the sides of the original
triangle ABC. This aspect has not been addressed in previous research, allowing us to define the
concepts of the ex-contact triangle and the derived triangle.

We gave a special case involving a right triangle and discovered that when the directed areas of
the two derived triangles [A1B1C1] = +[A2B2C2], the loci of point P is defined by the Kiepert
hyperbola and the circumcircle. This is an intriguing and significant finding, and we further gave its
geometric necessity. When considering the case where [A1B1C1] = r[A2B2C2], the loci of point P
is depicted as a family of conics.

Building on this foundation, we then explored the general case (with arbitrary angles). If point P
lay on the circumcircle, a linear combination curve of the Kiepert hyperbola and the Steiner
circumellipse, the ratio of the directed areas of the two derived triangles A1B1C1 and A2B2C2 was

invariable.
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1) 6<0p > I % ellipse »
(2) 6 =0pF > I' 7 parabola -
(36 >0p > I' 5 hyperbola -
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1. 2EBRMA L, B A,-t(t—-1) A rd &> ENH G
(1 + p)pops + (1 + pduspy 2 + (1 + pgdpgpp (8 — 1)% — Quapy + piy + pp + Dpst +
Quspty + psz + py + Dpp(t — 1) — Quaps + 1y + s + Dpgt(t—1) =0
v @ (—u)t® + (g + g —p)t = =0
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0= (u +uy — #3)2 —4up, = #12 + #22 + #32 = 2(uypy + Moz + H1H3)

L3t 6 =05 > Py, p3) % Kx? +y? +2° = 2(xy +yz +2x) = 0 &if > 425 L
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1. P 2k Steiner Inellipse + > i 78 Beri[fl4a ¢ 48 5 parabola o
2. P 2% Steiner Inellipse p 3% > i~ "8 ghenffl4a e 4@ 5 ellipse o
3. P 2t Steiner Inellipse ¢+ 3% > i~ 78 BEera[fl4a 4 4 5 hyperbola o
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Area A;B;C;D; = 4.43 cm?
Area A,B,C,D, = 4,43 cm?
Area A;B,C,D7

=1.00000
Area A 2C2D2
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¥ - o A7 4% hE o k4 k58 (Barycentric Coordinates) i % 2= &35 0
W 870 K A1,0,0) ~ B(0,1,0) ~ C(0,0,1) 5 ¥ =248 » £ % % Dy, ty i) Hhid
- BEREEA o L E B P(ug g piz) 0 F A By~ Cp Dy~ Ay By Gy Dy N B
o £ #e g5 g fE 4702 [A1B1C D] = [A1B1C1] + [C1D1A1] * [A;B,C,D,] =

, [A1B1C1] | [C1D1A1] _ [A2B,C;] | [C2D2A;] iy [A1B1C1] | [C1D1A4] _
[42B2Co] + [C:D24,] » 5 Je [ABC] + [ABC] ~  [ABC] T [aBc] © [4BC] [ABC]

_ ([Aszcz] [C2D245]
[ABC] [ABC]
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B Rz AR APRRINEN = EA R 2 &5 5 BB & BRAPY
MRS FEF 2 A o Ra > AP tEle @A (A ) 3 - g B (T
e R ER T L EB - B Pl BORRE - B) SRR RIL FL R
e (B ) 2 F - e Ra o APT AN FLIL Ry 0 FURE kg 0 8
Pahivst i i KR Aple & & ¢hE 8 (% LPPyB = LPPyC = LPP;D = LPPyA) > ¢

PI* &GP % o Bl APk T e 83 [AB D] = [A;,B,C,D,] » ¥ %
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Ared AB.C:D;
" Area PAPgPcPp
\  AreaA,B,C,D;
Area PaPgPcPp

=0.25342

=0.25342

AreaAlBlchl

/Area PaPsPcPp = 0.42099
Area A,B,C,D» B
Area PAPBP(;PD =0.42099
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