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Problem 1 ([1],[2], A generalization the Lester circle theorem associated with the
Neuberg cubic). Let P be a point on the Neuberg cubic. Let PA be the reflection
of P in line BC, and define PB and PC cyclically. It is known that the lines APA,
BPB, CPC concur. Let Q(P ) be the point of concurrence. Then two Fermat
points, P , Q(P ) lie on a circle.

Remark: Let P is the circumcenter, it is well-know that Q(P ) is the Nine point
center, the conjucture becomes Lester circle theorem, you can see the Lester circle
theorem in([3],[4]).

Problem 2 ([5],[6], A generalization of the Parry circle theorem associated with
two isogonal conjugate points). Let a rectangular circumhyperbola of ABC, let L
be the isogonal conjugate line of the hyperbola. The tangent line to the hyperbola
at X(4) meets L at point K. The line through K and center of the hyperbola meets
the hyperbola at F+, F−. Let I+, I−, G be the isogonal conjugate of F+, F− and
K respectively. Let F be the inverse point of G with respect to the circumcircle of
ABC. Then five points I+, I−, G, X(110), F lie on a circle. Furthermore K lie
on the Jerabek hyperbola.

Remark: Let the rectangular circumhyperbola is the Kiepert hyperbola of triangle
ABC, theorem 2 is Parry circle theorem, you can see Parry circle in [7], [4].

1This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original
author(s) and the source are credited.
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Figure 1. A generalization of the Lester circle

Figure 2. A generalization of the Parry circle

Problem 3 ([8]-[9], A generalization of the Tucker circle theorem and the Thom-
sen theorem associated with a conic). Let A1A2A3A4A5A6 be a hexagon, L be a
line on the plane. Let L meets A1A2, A2A3, A3A4, A4A5, A5A6, A6A1 at B2, B3,
B4, B5, B6, B1 respectively.
Let C1 be a point on the line A1A4. Let C1B2 meets A2A5 at C2. Let C2B3 meets
A3A6 at C3. Let C3B4 meets A1A4 at C4. Let C4B5 meets B2B5 at C5. Let C5B6

meets A3A6 at C6. Let C6B1 meets A1A4 at C7. Then:
1. Six points C1, C2, C3, C4, C5, C6 lie on a conic if only if six points A1, A2,
A3, A4, A5, A6 lie on a conic.
2. C7 = C1 if only if six points A1, A2, A3, A4, A5, A6 lie on a conic.
3. If C7 = C1 then the Pascal line of hexagon A1A2A3A4A5A6 and C1C2C3C4C5C6

and L are concurrent.

Remark When the conic through A1, A2, A3, A4, A5, A6 is the circumcircle and L
at infinity, the item 1 is the Tucker circle teorem, you can see the Tucker theorem
in [10]. When the conic through A1, A2, A3, A4, A5, A6 is the Steiner inellipse and
L at infinity, item 2 is the Thomsen theorem, you can see Thomsen theorem in
[11].

Problem 4 (Another generalization Tucker circle associated with a cyclic hexagon).
Let ABCDEF be a cyclic hexagon. Let A1 be any point on AD, the circle (A1AB)
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Figure 3. A generalization of the Tucker circle

meets BE again at B1. The circle (B1BC) meets CF again at C1. The circle
(C1CD) meets AD again at D1. The circle (D1DE) meets BE again at E1. The
circle (E1EF ) meets CF again at F1. Then show that F1, F, A,A1 lie on a circle
and six points A1, B1, C1, D1, E1, F1 lie on a circle.

Figure 4. Another generalization of the Tucker circle

Remark: When B ≡ A,D ≡ C,F ≡ E then A1B1C1D1E1F1 be a Tucker hexagon
of triangle ACE

Problem 5. Notation as problem 4. Let A2B2C2D2E2F2 be a hexagon, such
that the sidelines of A2B2C2D2E2F2 parallel to the sidelines of A1B1C1D1E1F1

respectively. Let line A2B2 meets the circle (ABB1A1) at two points Ab, Ba. Define
Bc, Cb, Cd, Dc, De, Ed, Ef , Fe, Fa, Af cyclically. Then show that twelve points:
Ab, Ba, Bc, Cb, Cd, Dc, De, Ed, Ef , Fe, Fa, Af lie on a circle.
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Figure 5. 12 points circle

Problem 6 ([12], A generalization of the Gauss-Bodenmiller line and the Miquel
circle). Let ABC be a triangle, Let P1 be any point on the plane. Let a line L
meets BC,CA,AB at A0, B0, C0 respectively. Let A1 be a point on the plane
such that B0A1 parallel to CP , C0A1 parallel to BP . Define B1, C1 cyclically.
Define A2, B2, C2, P2 be the isogonal conjugates A1, B1, C1, P respect to AB0C0,
BC0A0, CA0B0 and ABC respectively. Let AP2, BP2, CP2 meet the circumcircles
of AB0C0, BC0A0, CA0B0 again at AP , BP , CP respectively. Then show that:
1. AA2, BB2, CC2 are concurrent. Let the point of concurrence is Q
2. (A generalization of Gauss-Bodenmiller line). Four points A1, B1, C1, P are
collinear.
3. (A generalization of Miquel circle). Nine points A2, B2, C2, P2, AP , BP , CP ,
Q and the Miquel point lie on a circle.

Figure 6. A generalization of the Gauss-Bodenmiller line and the
Miquel circle

Remark: When P is the orthocenter of ABC the line through A1, B1, C1, P is
the Gauss-Bodenmiller line ([14]-p. 172), and circles through A2, B2, C2, P2 is the
Miquel circle ([14]-p.139)

Problem 7 (A generalization of the first Droz-Farny circle). Let ABC be a trian-
gle with circumcenter O, and the medial triangle MaMbMc. Let Oa, Ob, Oc be three
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points on three lines OA,OB,OC respectively, such that OOa = OOb = OOc. Let
two points A1, A2 on the line MbMc; B1, B2 on the line McMa, C1, C2 on the line
MaMb, such that: OaA1 = OaA2 = ObB1= ObB2 = OcC1 = OcC2. Then six
points A1, A2, B1, B2, C1, C2 lie on a circle.

Figure 7. A generalization of the first Droz-Farny circle

Remark: When Oa ≡ A, Ob ≡ B, Oc ≡ C, the New circle is the first Droz-Farny
circle

Problem 8 ([15], The Dual of the Maxwell theorem). Let line L be a transversal
in 4ABC crossing the sides BC,AC,AB at A1, B1, C1, respectively. Let A′B′C ′
be a triangle in the same plane, with B′C ′, C ′A′, A′B′ parallel to AA1, BB1,
CC1, respectively. Then three lines through A′, B′, C ′ parallel to BC,CA,AB
meets B′C ′, C ′A′, A′B′, respectively , at three collinear points.

Figure 8. The Dual of the Maxwell theorem

Problem 9 ([16], A generalization of the Simson line). Let ABC be a trian-
gle, let a line L through circumecenter, let a point P lie on the circumcircle.
Let AP,BP,CP meets L at AP , BP , CP . Denote A0, B0, C0 are projection of
AP , BP , CP to BC , CA, AB respectively. Then A0, B0, C0 and the midpoint
of HP are collinear.

Remark: When L through P , the line A0B0C0 is the famous Simson line.
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Figure 9. A generalization of the Simson line

Problem 10 ([17], A generalization of the Newton line). Let ABC be a triangle,
and L be a line on the plane. Let A0B0C0 be cevian triangle of a point P . Let
a line meets three sidelines BC,CA,AB at A1, B1, C1 respectively. The line
AA1, BB1, CC1 meet three sidelines B0C0, C0A0, A0B0 at A2, B2, C2 respectively.
Then three points A2, B2, C2 collinear points.

Figure 10. A generalization of the Newton line

Remark: When P is the centroid of ABC, the line A0B0C0 is the Newton line
of the quadrilateral form by (AB,BC,CA,L)

Problem 11. Let ABC be a triangle, let (S) be a circumconic of ABC, let P be
a point on the plane. Let the lines AP,BP,CP meet the conic again at A′, B′, C ′.
Let P be a point on the plane. Let A0 = DA′ ∩ BC, B0 = DB′ ∩ AC; C0 =
DC ′ ∩ AB. Let AP meets BC at Pa.
1. If D be a point on the polar of point P with respect to (S), then A0, B0, C0 are
collinear [22].
2. If D lies on the conic (S). Let the line through D and parallel to AP , this line
meets BC at Da. Let D′a on the ray DDa such that DDa

DD′
a
= A′Pa

A′P
. Define D′b, D′c

cyclically. Then seven points A0, B0, C0, D
′
a, D

′
b, D

′
c and P are collinear.
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Figure 11. A new theorem associated with a conic and pole-polar.

Remark 1. When P is the orthocenter of ABC, and (S) is the circumcircle
of ABC, then the line D′aD

′
bD
′
c is the Steiner line [18]. You can see a proof

of statement A2, B2, C2, P collinear in ([19]-[22]). But D′a, D′b, D′c lie on the line
A2B2C2P , have not been proven.

Problem 12 (A generalization of the Van Aubel theorem-[23]). Let ABCD be
a quadrilateral, let four points A1, B1, C1, D1 on the plane, such that: ∠A1AB =
∠DAD1 = α; ∠B1BC = ∠ABA1 = β; ∠BCB1 = ∠C1CD = γ; ∠CDC1 =
∠D1DA = δ; and α+ γ = β + δ = π

2
then A1B1C1D1 is an orthodiagonal quadri-

lateral.

Figure 12. A generalization of the Van Aubel theorem

Remark: When α = γ = β = δ = π
4
, the problem 13 is Van Aubel theorem [24]

Problem 13 ([25]).
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1. Let 2n-convex cyclic polygon A1A2A3...A2n, let P be a point in the Euclidean
three-space, then:

(1)
2n∑
i=1

(−1)i+1.PA2
i .

Ai−1Ai+1

AiAi−1.AiAi+1

= 0

Where A0 = A2n and A2n+1 = A1

2. Let two direct similar 2n-convex cyclic polygon A1A2A3...A2n and B1B2B3...B2n,
then:

(2)
2n∑
i=1

(−1)i+1.BiA
2
i .

Ai−1Ai+1

AiAi−1.AiAi+1

= 0

Where A0 = A2n and A2n+1 = A1 and B0 = B2n and B2n+1 = B1
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