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�� ���� ∶  µ(����) =
� − �

�
→ µ(����) =

�

�
− µ(����) =

�

�
 ��� ��� = �� 

���, ��� ���� =
��

���
→ �� = ���. ��� ���� = ��. ���

�

�
 (��� �������) 

→ �
�

��. ���
= �

�

��. ���. ���
�
��

� = � �
� ���� �

�

��. ���. ���
�
� ���

�
��

� = � �
� ���� �

�
��. ��

= 

=
�

���
� ����

�

�
=

�

���
�(� + ��� �) =

�

���
�� +

�

�
� =

�� + �

����
=

�� + �� + ��

����
 

���������,   

�

��. ���
+

�

��. ���
+

�

��. ���
=

�� + �� + ��

����
 

183. ���� −cyclic quadrilateral, � −circumradii. 

If �� = �, �� = �, �� = �, �� = ��, 

then : �� ≥ ���.  When equality holds ?    

  Proposed by Daniel Sitaru-Romania 
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco 

 

����� �� = �� ���� �� �� � �������� �� ��� ������������ �� ����. 

��� � �� ��� ����������� �� ���� ��� � = ����(�), � = ����(�), � = ����(�) 

��� � = µ(���) = µ(���), � = µ(���) = µ(���), � = µ(���) = µ(���). 
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�� ���� ∶  � + � + � =
�

�
 ��� � = �� ��� � (��� �������) 

→ ��� = (��)�. � ��� � ≤⏞
�����

���. �
�

�
� ��� ��

�

 ≤⏞
������

 ���. ���� �
�

�
� ���

�

, (∴ �

→ ��� � − �������) 

→ ��� ≤ ���. ���� �
�

�
��

�

= ���. �
�

�
�

�

= �� 

�������� ����� ���� ∶  ��� � = ��� � = ��� � ↔ � = � = � =
�

�
→ � = �� ���

�

�

= � (��� �������) 

���������, �� ≥ ���, �������� ����� ���� � = � = � = �. 

184. In ����, � −Bevan' spoint, ��, ��, �� −excenters,��, ��, �� −circumradii 

f ������, ������, ������ .Prove that : 

�
�

��
�

=
�� − �

���
 

Proposed by Mehmet Șahin-Ankara-Turkey 
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco 

 

��� � �� ��� ���� �� ��� ������������� ���� � �� ����. 

�� ���� ∶  µ(����) =
� − �

�
→ µ(����) =

�

�
− µ(����) =

�

�
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������ �� ��������� → µ(�����) = � − �µ(����) = � − � ��� ��� =
����

�
 

→  ��� ����� =
���

���
=

����

�. ��
→ ���� = �� ���

�

�
,       (∴ ��� = ��) 

�� ������, �� ���� ∶  ��� ����� =
����

���
→ �� =

����

� ��� �����
=

�� ���
�
�

� ���(� − �)
=

�� ���
�
�

��� �

= � ���
�

�
→ �� = � ���

�

�
 (��� �������) 

���, �
�

��
� = �

�

�� ���
�
��

� =
�

��
� ����

�

�
=

�

���
�(� − ��� �)

=
�

���
�� −

�

�
� 

���������,   

�
�

��
� =

�� − �

���
 

185. Prove that : 

����

���
+

����

���
+

����

���
=

��

��
 

� −Bevan’s point, �� = �(�, ��), �� = �(�, ��), �� = �(�, ��) 

Proposed by Mehmet Șahin-Ankara-Turkey 
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco 

 

�� ���� ∶  µ(����) =
� − �

�
→ µ(����) =

�

�
− µ(����) =

�

�
 ��� ��� = ��. 
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���, ��� ���� =
��

���
→ �� = ���. ��� ���� = ��. ���

�

�
 (��� �������) 

→ �
����

���
= (���)� �

�

�� ���. ���
�
��

� =
(���)�

���
�

�

���. ���
�
��

�

=
(���)�

����
�

�� ���
�
� . ���

�
�

��� ���� �
�

 

=
��

��
�

�

���
�
�

 =⏞

���� ���
�
�

 
��

��
�

�

��
=

���

��
.
�

�
=

��

��
.  �∴ �

�

��
=

�

�
� 

���������,
����

���
+

����

���
+

����

���
=

��

��
 

 

186. In ����:  ��° < � < ��° 

�� −N.P.C. of ����, � ∈ ��, � ∈ �� 

�� �
�

��
+

�

��
� =

�(� + ��� �)

� + ���� �
 

Prove that: 

���� −isoscelles. 

Proposed by Thanasis Gakopoulos-Farsala-Greece 

Solution by Jose Ferreira Queiroz-Olinda-Brazil 

Let �� = �, �� = �. We know that �, ��, and � are collinear, so 

�
��

��
+

��

��
� ���� − �

��

��
+

��

��
− �� ����� = � 

�
�

�
+

�

�
� ���� − �

�

�
+

�

�
− �� (������ − �) = � 

�
�

�
+

�

�
+

�

�
−

�

�
� ���� − �

�

�
+

�

�
+

�

�
−

�

�
− �� (������ − �) = � 
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�
�

�
+

�

�
� ���� + �

�

�
−

�

�
� ���� − �

�

�
+

�

�
� (������ − �) − �

�

�
−

�

�
� (������ − �)

+ �(������ − �) = � 

���� ⋅
�(� + ����)

� + �����
+ �

�

�
−

�

�
� ���� −

�(� + ����)

� + �����
(������ − �)

+ �
�

�
−

�

�
� (������ − �) + �(����� − �) = � 

� − �

�
���� −

� − �

�
(������ − �) + 

+
� + ����

� + �����
[����� − ������ + � + �(���� − �)(����� + �)] = � 

� − �

�
���� −

� − �

�
(������ − �) + 

+
� + ����

� + �����
[����� − ������ + � + ������ − ����� = �] = � 

(� − �) ⋅
����

�
− �(� − �)

�����

�
+

� − �

�
= � 

(� − �) �
�

�
����� −

�

�
���� −

�

�
� = � 

��,
�

�
����� −

�

�
���� −

�

�
= � �� (� − �) = � → � = �−> 

Therefore, ���� −isoscelles. 

187. � – Bevan’s point, ��, ��, �� – excenters in ����, ��, ��, �� – circumradii 

of  

������, ������, ������. Prove that: 

�

��
�

+
�

��
�

+
�

��
�

=
[������] − ��

���
 

Proposed by Mehmet Șahin-Ankara-Turkiye 
Solution by Izumi Ainsworth-Lima-Peru 
 

We know that: [������] = ��� … (�) 
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Now: [�����] =
�� ����

�

�
�(��)�

���
=

(��)� ���(�)

�
⇒ �� =

�� ����
�

�
�

���(�)
=

�

����
�

�
�
 

In the problem: 

�
�

��
�

���

=
�

��
� � ���� �

�

�
�

���

=
�

��
� � �

� − ���(�)

�
�

���

 

=
�

���
� �(�� − �)

���

=
�

���
�� ��� − ���

���

� 

=
�

���
��� �

���

�
− �� − ���� =

�

���
���� − � ���

�

� … (�) 

(�) → (�): 

∴ �
�

��
�

���

=
[������] − ��

���
 

188. �� −Lemoine’s point of 

����. 

Prove that: 

�, �, � −collinear⇔ 

��

��
+

��

��
=

��� + ��� + ���

�� ⋅ ��
 

Proposed by Thanasis Gakopoulos-Farsala-Greece 
Solution 1 by Jose Ferreira Querioz-Olinda-Brazil 

�� = �, �� = �, �� = �, �� = �, �� = � 

����� � ���������, ��: 
���

���
=

��

��
 ��� ��� + ��� = �, ����  

��� =
���

�� + ��
, ��� =

���

�� + ��
 

�� ��� ���� ���: ��� =
���

�� + ��
 ��� ��� =

���

�� + ��
 

Applying the Menelaus Theorem, we have” 
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���

���
⋅

��

���
⋅

����

���
= � ⇔

���

�� + ��

���

�� + ��

⋅
�

���

�� + ��

⋅
����

���
= �, �� 

����

���
=

��

�� + ��
 

Now, consider �, �� and � collinear, we will have: 

��

��
⋅

��

���
⋅

����

���
= �  (�������� �������) 

� − �

�
⋅

�

� −
���

�� + ��

⋅
��

�� + ��
= � 

���(� − �) = �(��� + ��� − ���) 

���� − ���� = ���� + ���� − ���� 

���� + ���� = ��(�� + �� + ��) 

�

�
+

�

�
=

�� + �� + ��

��
. 

Therefore,  

��

��
+

��

��
=

��� + ��� + ���

�� ⋅ ��
 

 Solution 2 by proposer 

Plagiogonal system: �� ≡ ��, �� ≡ ��. 

��� �� = �, �� = �, �(�, �), �(�, �), �(�, �), �(�, �), �(�, �), ��(��, ��) 

�� =
���

�� + �� + ��
, �� =

���

�� + �� + ��
 

�, �, �� − ��������� ⇔ �

� � �
� � ��

� � ��

� = � ⇔
�

�
+

�

�
=

�� + �� + ��

��
 

⇔ �� �
�

�
+

�

�
� = �� + �� + �� ⇔ � �

�

�
−

�

�
� + � �

�

�
−

�

�
� =

��

��
 

 

189. � −Bevan’s point, ��, ��, �� −excenters in ����. Prove that: 

���� + ���� + ���� = ��([������] − ��) 

Proposed by Mehmet Șahin-Ankara-Turkey 
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Solution by Izumi Ainsworth-Lima-Peru 
By Stewart theorem:  

(��)��� ⋅ ���� + (��)��� ⋅ ���� = (��)��� ⋅ ���
�

�
+ ���� ⋅ ����� ⋅ �����

�

�
 

→ ��� (�� ⋅ ���� + ����� �)���������������

�����
�
�

= �� ⋅ ���
�

�
�(��)� + ���� ⋅ ����

�

�
� 

→ ��� = (��)� + ��� ⋅ �������� → (��)� = ���(� − ��������) 

� ����

���

= � ���(� − � ⋅ ��������)

���

= ��� ��� − � � ⋅
��

��
⋅

��

��
���

� = 

= ��� ��� −
��

�
� = ��(��� − ��);  (�) 

� =
���

��
→ [������] =

��� ⋅ ���
�
�� ��� ⋅ ���

�
�� ��� ⋅ ���

�
��

� ⋅ ��
= 

→ [������] = ��� ⋅ ���
�

�
���

�

�
���

�

�
= ��� ⋅

�

��
= ���;   (�) 

From (�), (�) it follows that: 

���� + ���� + ���� = ��([������] − ��) 

190. ��, ��, �� −excenters in ����, ��, ��, �� −circumradii 

of �����, �����, �����. Prove that : 

�
�

����
=

�

��
    

   Proposed by Mehmet Șahin-Ankara-Turkey 
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco 
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�� ���� ∶  µ(����) = � − µ(����) − µ(����) = � −
� − �

�
−

� − �

�
=

�

�
−

�

�
 

�� ����� ∶ ��� =
�

��� ����
→ �� =

�

� ��� �
�
� −

�
��

=
�� ���

�
� ���

�
�

� ���
�
�

= �� ���
�

�
 (��� �������) 

�
�

����
= �

� + �

���. ���
�
� . �� ���

�
�

= �
� + �

���
=

��

����
=

�

��
 

���������,   �
�

����
=

�

��
 

191.  

 

 

 

 

�� −Spieker’s point of ����.  Prove that: 

�, �, �� − ��������� ⇔
��

��
(�� + ��) +

��

��
(�� + ��) = �(�� + �� + ��) 

Proposed by Thanasis Gakopoulos-Farsala-Greece 
Solution by Jose Ferreira Queiroz-Olinda-Brazil 
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������� −medial triangle. 

�� = �, �� = �, �� = �, �� = �, �� = �, ���� =
�

�
, ���� =

�

�
, ���� =

�

�
 

��� = �, ��� = � 

���� is similar �����, so 

��

���
=

��

���
→

�
�
� − �

=
�

� −
�
�

→
��

� − ��
=

��

�� − �
 

��� − �� = �� − ��� → � =
�

��
(�� + �� − ���) 

����� is similar ����� 

���

���
=

���

���
→

� −
�
�

�
=

�
� − �

�
→

�� − �

�
=

� − ��

�
 

��� − �� = �� − ��� → � =
�(�� − �)

� − ��
=

�
��

(�� + �� − ���)(�� − �)

� −
�
�

(�� + �� − ���)
 

� =
(�� + �� − ���)(�� − �)

�(�� − �� − �� + ���)
=

(�� + �� − ���)(�� − �)

��(�� − �)
 

� =
�

��
(�� + �� − ���) 

We know that if �, �� and � are collinear, so 

�
�

���
−

�

����
� + �

�

���
−

�

����
� =

����

���� ⋅ ����
 

�
�

�
−

�
�
�

� + �
�

�
−

�
�
�

� =

�
�

�
� ⋅

�
�

⇔ 

��

�� + �� − ���
−

�

�
+

��

�� + �� − ���
=

��

��
⇔ 

��� − �(�� + �� − ���) + ��� − �(�� + �� − ���) = �(�� + �� − ���) ⇔ 

��� − ��� − ��� + ���� + ��� − ��� − ��� + ���� = ��� + ��� − ���� ⇔ 

��� + ��� + ��� + ��� = ���(� + � + �) ⇔ 

�

�
(� + �) +

�

�
(� + �) = �(� + � + �) 
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Therefore, 

��

��
(�� + ��) +

��

��
(�� + ��) = �(�� + �� + ��) 

192. In ����, � −Bevan' s point, ��, ��, �� −

���������, ��, ��, �� −circumradii of ������, ������, ������, 

Prove that : 

�
��

��
�

=
�(�� + �� + ��)

���
   

 Proposed by Mehmet Șahin-Ankara-Turkey 
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco 
 

 

�� ���� ∶  µ(����) =
� − �

�
→ µ(�����) =

�

�
− µ(����) =

�

�
 ��� ��� = ��. 

�� ������, �� ���� ∶  ��� ����� =
���

���
→ �� = � ���

�

�
 (��� �������) 

�
��

��
� =

���

��
�

���� �
�

�
=

���

��
�

���� �
�

�� ���
�
� ���

�
�

=
�

���
� � ���

�

�
=

�(�� + �� + ��)

���
 

���������, �
��

��
� =

�(�� + �� + ��)

���
 



 
www.ssmrmh.ro 

 ��� RMM-GEOMETRY MARATHON 101-200 

 

193. In ����, �� −Nagel’s cevian, the following relationship holds: 

� �
�

�
− �� �

��

��
���

= � �
��

��
+

��

��
�

���

 

Proposed by Bogdan Fuștei-Romania 
Solution by Mohamed Amine Ben Ajiba-Tanger-Morocco 

 

����� ����� ����: � �
�

�
− �� �

��

��
���

= � �
��

��
+

��

��
�

���

 

��

��
+

��

��
=

��
� + ��

�

����
=

�� − ����� + ��
�

����
 

�� − ����� + ��
�

��
=

��

��
−

���

�
+

��

� − �
=

���(� − �) − ����� +
�����

� − �
�(� − �)��

= 

=
���(� − �)� − �����(� − �) + �����

���(� − �)
= 

= � ⋅
�(� − �)� ���

�
� − ���(� − �) ���

�
� + ��� ���

�
�

��(� − �) ���
�
�

= 

= � ⋅
�(� − �)� ���

�
� − ���(� − �) ���

�
� + ��(� − �) ���

�
�

��(� − �) ���
�
�

= 

= � ⋅
�(� − �) ���

�
� − ��� ���

�
� + �� ⋅ ���

�
�

�� ⋅ ���
�
�

= 

= � ⋅
���� ⋅ ���� �

� ∏ ����
�
�� − ��� ⋅ ���

�
� + �� ⋅ ���

�
�

�� ⋅ ���
�
�

 

→
��

� + ��
�

��
= � ⋅

��� ⋅ ���� �
� − ��� ⋅ ���

�
� + ��� ⋅ ���

�
� ���� �

�

�� ⋅ ���
�
�

= 

= � ⋅
�� �� − ���� �

�� − �� + �� ⋅ ���� �
�

�
=

��(� − �)

�
= � �

�

�
− �� �� 
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→ � �
��

��
+

��

��
�

���

= �
��

� + ��
�

����
���

= � �
�

�
− �� �

��

��
���

 

194. � – Bevan’s point, ��, ��, �� – excenters in ����, ��, ��, �� – circumradii 
of  

������, ������, ������, ��, ��, �� – circumradii of �����, �����, �����. 
Prove that: 

���� = ���� = ���� = ��� 
Proposed by Mehmet Șahin-Ankara-Turkiye 

Solution by Izumi Ainsworth-Lima-Peru 
 

[�����] =
�� ��� �

�
�� (��)�

���
=

(��)� ���(�)

�
⇒ �� =

�

��� �
�
��

                 (�) 

[����] =
���

�
=

��� ��� �
��� − �

� � �� ��� �
��� − �

� �

���
⇒ 

�� =
��

� ��� �
�
�� ��� �

�
��

            (�) 

(�) × (�): 

⇒ ���� =
���

� ��� �
�
�� ��� �

�
�� ��� �

�
��

=
���

�
��

��

= ��� 

Analogously: ���� = ���� = ��� 
 

195.  

 

 

�, �, �� −collinears if 

�
�

��
−

�

��
� + �−

�

��
+

�

��
� =

��

�� ⋅ ��
 

 

 

 

Proposed by Thanasis Gakopoulos-Farsala-Greece 
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Solution by Jose Ferreira Queiroz-Olinda-Brazil 

 

 

We extend ��� to the �� side of the ���� at point �. 

In the triangle ���, we have: �� −incenter of a triangle. 

We know that if �, �� and � are collinear, so 

�

��
−

�

��
+

�

��
−

�

��
=

��

�� ⋅ ��
; (�) 

���� is similar to ����, with similarity ratio � =
�

���
, then  

�� =
��

� − �
, �� =

��

� − �
, �� =

��

� − �
 

Now, ���� is similar to����, so 
��

��
=

��

��
; �� + �� = �� and � + �� =

��

���
→ 

�� =
��

� − �
, �� = �� + �� = � +

��

� − �
=

�(� − �) + ��

� − �
 

�

�
=

�

�(� − �) + ��
� − �

→
�

�
=

�(� − �)

�[�(� − �) + ��]
 

Replacing in (�) it follows that: 
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�

�
−

�
��

� − �

+
�

�(� − �) + ��
� − �

−
�
��

� − �

=

��
� − �

��
� − � ⋅

��
� − �

↔ 

�

�[�(� − �) + ��]
−

�

��
+

�

�(� − �) + ��
−

�

��
=

�

���
↔ 

�

�(� − �) + ��
⋅ �

�

�
+ �� =

�

��
↔

�

�
+ � =

�

��
[�(� − �) + ��)] ↔ 

�

�
+ � = � +

�

��
(� + � − �) ↔

�

�
−

�

�
=

�

��
+

�

�
−

�

�
 

�
�

�
−

�

�
� + �−

�

�
+

�

�
� =

�

��
 

Therefore, 

�
�

��
−

�

��
� + �−

�

��
+

�

��
� =

��

�� ⋅ ��
 

 

196. �� −Spieker point in ����, �� = ����, ���, �� = ����, ���, 

�� = ����, ���. Prove that: 

�� + �� + �� =
�� + �� − ���

��
 

Proposed by Mehmet Șahin-Ankara-Turkyie 
Solution 1 by Izumi Ainsworth-Lima-Peru 

If �, �, � −midpoints of ��, ��, �� respectively.� ∈ �� such that �, �� and � be 

collinear.By property: 
���

���
=

�

�
�

�
�

�

�

=
�

���
→ 

��

���
=

��

� + �
=

��

�
��

→ �� =
��(� + �)

��
=

��(� + �)

���
 

In the problem:  

� ��

���

= �
��(� + �)

���
���

=
�

��
�

�� − �

�
���

= � ��
�

�
���

−
�

��
� = 

= � �
�� + �� + ���

���
−

��

��
⋅

��

��
� =

�� + �� − ���

��
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Solution 2 by Jose Ferreira Queiroz-Olinda-Brazil 

�� = �, �� = �, �� = �, �� = ��, ��� = �� =
��

�
 

�� = �� −
�

�
=

��

�
−

�

�
; �� =

��

�
−

�

�
; �� =

��

�
−

�

�
; � =

�

�
� ⋅ �� = �� =

���

��
 

�� + �� + �� =
��

�
−

�

�
+

��

�
−

�

�
+

��

�
−

�

�
 

�(�� + �� + ��) =
���

�
+

���

�
+

���

�
− �� 

 

�(�� + �� + ��) = ��� �
�

�
+

�

�
+

�

�
� − �� 

�(�� + �� + ��) = ��� ⋅
�� + �� + ��

���
− �� 

�(�� + �� + ��) = ��� ⋅
�� + �� + ��

����
− �� 

�(�� + �� + ��) =
(�� + �� + ���) − ���

��
 

Solution 3 by Thanasis Gakopoulos-Farsala-Greece 
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��� =
�(���)

�(�����)
; (�) from theory of plagiogonal system. 

� ��(� + �)

���

= ��(�� − ��� + ��); (�) 

�����:   �� = ����� ��� � = ��� ⋅
�

��
=⏞
(�) ��(� + �)

��(� + � + �)
=

��(� + �)

�� ⋅ ��
 

�� + �� + �� =
�

�� ⋅ ��
� ��(� + �)

���

=⏞
(�) ��(�� − ��� + ��)

�� ⋅ ��
=

�� + �� − ���

��
 

Therefore, 

�� + �� + �� =
�� + �� − ���

��
 

197. � −circumcenter, � −area of orthic triangle of acute 
����, ��, ��, �� −circumcenters of ����, ����, ����. Prove that: 

� = ���. [������]     
  

Proposed by Mehmet Șahin-Ankara-Turkey 
Solution 1 by Mohamed Amine Ben Ajiba-Tanger-Morocco 

 

�� ���� ∶ �� = �. ��� �  ��� �� = �. ��� � → [���] =
�

�
��. ��. ��� �

=
�

�
. �. ��� � . �. ��� � .

�

��
 

→ [���] =
���

��
. ���� � = � ���� � (��� �������). 

→ � = � − �[���] = � − � � ���� � = � �� − � ���� �� = �� � ��� � 
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→ � = �� � ��� � (�) 

 

�� ���� ∶  µ(���) = �� → µ(����) =⏞
(�)

� ��� µ(���) =
�

�
− � 

���, �� ����, ��� ��� =
�

����
→ ��� =

�

� ��� �
�
� − ��

=⏞
(�) �

� ��� �
 

������� �� (�) ��� (�), �� ���� ∶  µ(����) = � ��� ��� =
�

� ��� �
→ µ(�����)

= � + � = � − � 

→ [�����] =
�

�
. ���. ���. ��� ����� =

�

�
.

�

� ��� �
.

�

� ��� �
. ��� �

=
�� ��� ��

�� ∏ ��� �
 (��� �������) 

→ [������] = �[�����] = �
�� ��� ��

�� ∏ ��� �
=

��

�� ∏ ��� �
� ��� ��

=
��

�� ∏ ��� �
. � � ��� � = 

=
��

� ∏ ��� �
.

�

���
→ [������] =

�

� ∏ ��� �
  (�) 

���� (�), (�) ∶  ���. [������] = ���� � ��� � .
�

� ∏ ��� �
= � 

���������, � = ���. [������] 
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Solution 2 by Izumi Ainsworth-Lima-Peru 

We know that: 

� =
��� ⋅ ��� ���� ���� �

��
; (�) 

If �, �, � −midpoints of ������, �������, ������ respectively, and  

�

∠���� = ∠���� = �
∠���� = ∠���� = �
∠���� = ∠���� = �

→ [������] = [�����] + [�����] + [�����] = 

=
�

�
⋅

�

�
⋅ ��� � +

�

�
⋅

�

�
⋅ ��� � +

�

�
⋅

�

�
⋅ ��� � = 

=
�� ⋅ ��� ���� ���� �

�
; (�) 

In the problem: ���. [������] =⏞

(�,�)

 

= ��
��� ⋅ ��� ���� ���� �

��
⋅

�� ⋅ ��� ���� ���� �

�
= 

= �
�

�
⋅ ��� ⋅ ��� ���� ���� � = �

����

�
⋅

��

��
⋅

��

��
⋅

��

��
= ��� = � 

198. Find: 

� =
���

�
�

⋅ ���
�

��
− ���

��
�

⋅ ���
�

��
− ���

�
�

⋅ ���
��
�

���� ��
��

+ ���� ��
��

+ ���� �
��

 

Proposed by Samir Cabiyev-Azerbaijan 
Solution 1 by Asmat Qatea-Afghanistan 

���
�
� ⋅ ���

�
�� − ���

��
� ⋅ ���

�
�� − ���

�
� ⋅ ���

��
�

���� ��
�� + ���� ��

�� + ���� �
��

= 

=
���

�
� ���

��
� − ���

��
� ���

��
� − ���

�
� ���

��
�

���� �
� + ���� ��

� + ���� ��
�
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√� = ���(��) =
����� − �����

� − ������
→ √� = ���(��) → �� =

�

�
, �� =

��

�
, �� = −

��

�
 

√� =
�� − ��

� − ���
→ �� − �√��� − �� + √� = � → 

�� ⋅ �� + �� ⋅ �� + �� ⋅ �� = −�; �� = ���
�

�
, �� = ���

��

�
, �� = ���

��

�
 

� = ����(��) = �
����� − �����

� − ������
�

�

→ � = ����(��) → �� =
�

�
, �� =

��

�
, �� =

��

�
 

� = �
�� − ��

� − ���
�

�

→ �� − ���� + ���� − � = � → ��
� + ��

� + ��
� = �� 

Therefore, 

� =
���

�
� ⋅ ���

�
�� − ���

��
� ⋅ ���

�
�� − ���

�
� ⋅ ���

��
�

���� ��
�� + ���� ��

�� + ���� �
��

= −
�

��
 

 Solution 2 by proposer 

� =
���

�
� ⋅ ���

�
�� − ���

��
� ⋅ ���

�
�� − ���

�
� ⋅ ���

��
�

���� ��
�� + ���� ��

�� + ���� �
��

 

���
�

�
⋅ ���

�

��
− ���

��

�
⋅ ���

�

��
− ���

�

�
⋅ ���

��

�
: (�) 

����
��

��
+ ����

��

��
+ ����

�

��
: (��) 

��° = � → �� = ��° → ����� = √� → √� =
����� − �����

� − ������
 

����� − �√������ − ����� + √� = �; (�), � = ��°, � = ��° → �� = ���° 

→ ����� = −√� → −����� − �√������ + ����� + √� = � 
→ � = −��° (�) true, � = ��° → �� = ���° → 

����� − �√������ − ����� + √� = � → (�) is true. 

����� − �√������ − ����� + √� = � → �� = ��°, �� = −��°, �� = ��° 
��� + ��� + �� + � = � 

��
� + ��

� + ��
� =

�� − ���

��
→ ������° + ����(−��°) + ������° = 

= ������° + ������° + ������° =
�−�√��

�
− � ⋅ � ⋅ (−�)

��
= �� 

��� ��°���(−��°) + ���(−��°)�����° + �����°�����° = 
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= ���� + ���� + ���� =
(�� + �� + ��) − ���

� + ��
� + ��

��

�
= −� 

Therefore, 

� =
���

�
� ⋅ ���

�
�� − ���

��
� ⋅ ���

�
�� − ���

�
� ⋅ ���

��
�

���� ��
�� + ���� ��

�� + ���� �
��

= −
�

��
 

 

199. ��� = ��, ��� =

�� 

��� = ��, ��� = �� 

�

��
−

�

��
=

�

��
+

�

��
 

���� ∩ ���� = � 

Prove: 

�� is bisector of ∠����� 

 

Proposed by Thanasis Gakopoulos-Farsala-Greece 

Solution by Jose Ferreira-Olinda-Brazil 
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�

��
−

�

��
=

�

��
+

�

��
→

�� − ��

����
=

�� + ��

����
; (�) 

���� = �� − �� 

��� = �, ��� = � 

Applying Menelaus Theorem (��, ��, �) −collinear 

���

���
⋅

����

���
⋅

���

����
= � ↔

�

�
⋅

�� + ��

��
⋅

��

�� − ��
= � 

(�) ↔
�

�
⋅

��(�����)

����
=

�����

��
↔

�

�
=

��

��
→ �� is bisector of ∠����� 

 

200. �� −Spieker point, � −circumcenter in ����. If �(�, ��) = ��, 

�(�, ��) = ��,�(�, ��) = ��, ����, ��� = ��, ����, ��� = ��, 

����, ��� = �� then: 

���� + ���� + ���� =
�� − ��� − ���

�
 

Proposed by Mehmet Șahin-Ankara-Turkey 
Solution by Izumi Ainsworth-Lima-Peru 

 

We know that: �� =
��(���)

���
; (�) 

Now, ���� is isosceles, �� = �� = � → ��� = �� → ∠��� = �� 

�� = �����; (�). From (�), (�) it follows that: 

� ����

���

= �
���(� + �)����

���
���

=
��

��
�

(�� − �)����

�
���

= 

=
��

��
��� �

����

�
���

− � ����

���

� =
��

��
��� �

�� − �� − ���

���
� − �� +

�

�
�� = 

=
�� − ��� − ��

�
−

��

��
�

� + �

�
⋅

���

��
� =

�� − ��� − ���

�
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It’s nice to be important but more important it’s to be nice. 

At this paper works a TEAM. 

This is RMM TEAM. 

To be continued! 

Daniel Sitaru 

 

 

 

 


