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�F�H�2�B�M�2�M �"�B�H�/�2�` �x�2�B�;�2�M �/�B�2 �G�B�+�?�i�b�i�`���?�H�2�M �M���+�? �/�2�` �x�r�2�B�i�2�M�- �/�`�B�i�i�2�M �m�M�/ �p�B�2�`�i�2�M �_�2�@
�~�2�t�B�Q�M�X ���m�7 �/�2�K �h�B�i�2�H�#�B�H�/ �/�2�b ���F�i�m�2�H�H�2�M �J�P�L�P�A�.�@�>�2�7�i�2�b �}�M�/�2�i �b�B�+�? �/�B�2�b�2 �E���m�b�i�B�F
�M���+�? �/�2�` �x�2�?�M�i�2�M �_�2�~�2�t�B�Q�M �/���`�;�2�b�i�2�H�H�i�X

�j �J �P�L�P�A�.�R�9�3



���m�7�;���#�2�M �x�m�K �M�2�m�2�M �C���?�`
�p�Q�M �>���`�i�r�B�; �6�m�+�?�b

�1�B�M �K���;�B�b�+�?�2�b �Z�m���/�`���i

�1�B�M �Z�m���/�`���i �b�2�B �B�M �p�B�2�` �F�Q�M�;�`�m�2�M�i�2 �h�2�B�H�[�m���/�`���i�2 �x�2�`�H�2�;�i�X �o�2�`�i�2�B�H�2 �/���M�M �B�M �/�B�24
�1�+�F�2�M �2�B�M�2�b �D�2�/�2�M �h�2�B�H�[�m���/�`���i�2�b �/�B�2 �w���?�H�2�M1�-2020�-2021�-2022�b�Q�- �/���b�b �;�B�H�i�,

�.�B�2 �a�m�K�K�2 ���H�H�2�` �p�B�2�` �w���?�H�2�M �2�B�M�2�` �D�2�/�2�M �w�2�B�H�2�- �2�B�M�2�` �D�2�/�2�M �a�T���H�i�2 �m�M�/ �/�2�`
�#�2�B�/�2�M �.�B���;�Q�M���H�2�M �/�2�b �;�`�Q�=�2�M �Z�m���/�`���i�b �b�i�B�K�K�2�M �C�#�2�`�2�B�M�X

�6�B�M�/�2 �2�B�M �b�Q�H�+�?�2�b �Z�m���/�`���i �U�/���p�Q�M �;�B�#�i �2�b �p�B�2�H�2�5�V�X

�1�M�/�x�B�z�2�`�M

�q�B�2 �H���m�i�2�M �/�B�2 �#�2�B�/�2�M �H�2�i�x�i�2�M �w�B�z�2�`�M �p�Q�M172022�\

�1�B�M �#�2�b�Q�M�/�2�`�2�b �S�`�Q�/�m�F�i

�1�b �b�2�BPn =
�
1 � 1

22

� �
1 � 1

32

� �
1 � 1

42

�
� � �

�
1 � 1

n2

�
�7�C�`n � 2�X

�"�2�;�`�C�M�/�2P2021 = 1
2 � 2022

2021�X

�w�r�2�B �l�M�;�H�2�B�+�?�m�M�;�2�M

�6�C�` �/�B�2 �w���?�H�2�Ma, b �m�M�/c �;�2�H�i�2�,a � b � c > 0 �b�Q�r�B�2a + b + c � 2021�X
�.���M�M �;�B�H�i�,

�U�R�V9c2 < 2022�b�Q�r�B�2
�U�k�Va2 + 3b2 + 5c2 < 2022�X

�w�2�B�;�2 �/�B�2�b�X

�C���?�`�2�b�x���?�H�@���m�7�;���#�2

�6�C�` �r�2�H�+�?�2 �T�Q�b�B�i�B�p�2�M �;���M�x�2�M �w���?�H�2�Mn �?���i �/�B�2 �a�m�K�K�2

Sn = ( n � 1)2 + ( n � 2)2 + ... + ( n � 4043)2

�/�2�M �F�H�2�B�M�b�i�2�M �q�2�`�i�\

�.�B�2 �G�º�b�m�M�;�2�M �x�m �/�2�M ���m�7�;���#�2�M �}�M�/�2�b�i �.�m �B�M �/�B�2�b�2�K �>�2�7�i ���# �a�2�B�i�2 �j�N�X

�J �P�L�P�A�.�R�9�3 �9



�J�Q�M�Q�B�/���H�2 �E�M�Q�#�2�H�2�B
�p�Q�M �>���`�i�r�B�; �6�m�+�?�b

�R �k �j�N �L �J �k�M �.
�J �9
�P �R�8
�L �R�k
�P �R�R
�A �3
�.

���V�1�`�b�2�i�x�2 �/�B�2 �"�m�+�?�b�i���#�2�MM, N, O, I, D �m�M�/
�/�B�2 �S�`�Q�/�m�F�i�22 � M, 3 � N �/�m�`�+�? �D�2�r�2�B�H�b
�p�2�`�b�+�?�B�2�/�2�M�2 �w���?�H�2�M �M���+�? �/�2�` �o�Q�`�b�+�?�`�B�7�i
�U�p�2�`�;�H�2�B�+�?�2 �/�B�2 �6�B�;�m�`�V�, �"�2�x�2�B�+�?�M�2�i �K���M
�/���b �6�2�H�/ �B�M �/�2�` �w�2�B�H�2x �m�M�/ �/�2�` �a�T���H�i�2
y �K�B�i(x, y)�- �b�Q �i�`� �;�i �K���M �B�M �/�B�2�b�2�b �6�2�H�/
�/�B�2 �w���?�Hx + y �2�B�M�X
�"�2�B�b�T�B�2�H�,(I, N) ! I + N = 8�X

�#�V�"�2�b�i�B�K�K�2 �/�B�2 �w���?�H�2�M�- �/�B�2 �B�M �/�B�2 �H�2�2�`�2�M �6�2�H�/�2�` �;�2�?�º�`�2�M�X
�+�V�q�2�M�M �K���M ���m�b �/�2�M36 �w���?�H�2�M �/�2�b �Z�m���/�`���i�2�b �b�2�+�?�b �w���?�H�2�M ���m�b�r� �?�H�i�- �p�Q�M

�/�2�M�2�M �F�2�B�M�2 �x�r�2�B �B�M �/�2�` �;�H�2�B�+�?�2�M �w�2�B�H�2 �m�M�/ ���m�+�? �M�B�+�?�i �B�M �/�2�` �;�H�2�B�+�?�2�M �a�T���H�i�2
�p�Q�`�F�Q�K�K�2�M�- �b�Q �;�B�H�i�, ���H�H�2 �a�m�K�K�2�M �� �D�2�/�2 �;�2�#�B�H�/�2�i ���m�b �b�2�+�?�b �b�Q�H�+�?�2�` �w���?�H�2�M ��
�b�B�M�/ �;�H�2�B�+�?�X

�G�º�b�m�M�;

���V�w�2�B�H�2 �R�,(M, M) ! M + M = 4 ) M = 2
�w�2�B�H�2 �j�,(N, 3 � N) ! N + 3 � N = 12 ) N = 3
�w�2�B�H�2 �9�,(O, 2 � M) ! O + 2 � M = O + 4 = 11 ) O = 7
�w�2�B�H�2 �k�,(O, D) ! O + D = 7 + D = 15 ) D = 8
�w�2�B�H�2 �8�,(I, N) ! I + 3 = 8 ) I = 5�X

�#�V�J�B�i �/�2�` �G�º�b�m�M�; �p�Q�M ���V �2�`�?� �H�i �K���M �/�B�2 �7�Q�H�;�2�M�/�2 �6�B�;�m�`�X

�R �N �j �k �9 �3
�k �j �R�R �8 �9 �e �R�y
�d �3 �R�e �R�y �N �R�R �R�8
�j �9 �R�k �e �8 �d �R�R
�d �3 �R�e �R�y �N �R�R �R�8
�8 �e �R�9 �3 �d �N �R�j
�3 �N �R�d �R�R �R�y �R�k �R�e

�+�V�C�2�/�2 �/�2�` �a�m�K�K�2�MS �#�2�b�i�2�?�i ���m�b �b�2�+�?�b �a�m�K�K���M�/�2�Mx + y�- �#�2�B �/�2�M�2�Mx �;�2�M���m
�2�B�M�2 �/�2�` �w�2�B�H�2�M�M�m�K�K�2�`�M2�-7�-3�-7�-5�-8 �m�M�/y �;�2�M���m �2�B�M�2 �/�2�` �a�T���H�i�2�M�M�m�K�K�2�`�M
1�-9�-3�-2�-4�-8 �B�b�i�X
�.���`���m�b �7�Q�H�;�i�, �C�2�/�2 �a�m�K�K�2S �?���i �/�2�M �q�2�`�i

(2 + 7 + 3 + 7 + 5 + 8) + (1 + 9 + 3 + 2 + 4 + 8) = 59.

�8 �J �P�L�P�A�.�R�9�3



�q���b �m�M�b �C�#�2�` �/�2�M �q�2�; �;�2�H���m�7�2�M �B�b�i
�o�Q�`�b�B�+�?�i �p�Q�` �p�Q�`�2�B�H�B�;�2�M �a�+�?�H�C�b�b�2�M

�p�Q�M �>���`�i�r�B�; �6�m�+�?�b

�.�B�2 �6�H� �+�?�2 �/�2�` �.�`�2�B�2�+�F�2A1 �m�M�/A2 �K�B�i �/�2�M �a�2�B�i�2�M�H� �M�;�2�M13, 13, 10�m�M�/13, 13, 24
�B�b�i �;�H�2�B�+�? �;�`�Q�=�X �q���?�` �Q�/�2�` �7���H�b�+�?�\

�G�º�b�m�M�;

�1�B�M �.�`�2�B�2�+�F �K�B�i �/�2�M �a�2�B�i�2�M�H� �M�;�2�M5�-12�-13 �B�b�i �`�2�+�?�i�r�B�M�F�H�B�;�- �/�2�M�M52+122 = 132

�U�l�K�F�2�?�`�m�M�; �/�2�b �a���i�x�2�b �p�Q�M �S�v�i�?���;�Q�`���b�V�X �1�`�;� �M�x�i �K���M �M�m�MA �r�B�2 �B�M �6�B�;�m�` �R �x�m
�/�2�M �.�`�2�B�2�+�F�2�MA1 �K�B�i �/�2�M �a�2�B�i�2�M�H� �M�;�2�M13�-13�-10 �m�M�/A2 �K�B�i �/�2�M �a�2�B�i�2�M�H� �M�;�2�M
13�-13�-24�- �/���M�M �b�B�2�?�i �K���M�,

jA1j =
1
2

� 10� 12 = 60 �m�M�/jA2j =
1
2

� 24� 5 = 60.

�1�b �;�B�#�i �m�M�2�M�/�H�B�+�? �p�B�2�H�2 �.�`�2�B�2�+�F�b�T�����`�2B1 �m�M�/B2 �K�B�i �/�2�` �;�H�2�B�+�?�2�M �1�B�;�2�M�b�+�?���7�i
�r�B�2A1 �m�M�/A2�X
�1�b �b�2�BB �2�B�M �`�2�+�?�i�r�B�M�F�H�B�;�2�b �.�`�2�B�2�+�F �K�B�i �/�2�M �E���i�?�2�i�2�M�H� �M�;�2�Ma�-b �m�M�/ �/�2�` �>�v�@
�T�Q�i�2�M�m�b�2�M�H� �M�;�2c�X �.���M�M �b�B�2�?�i �K���M �B�M �6�B�;�m�`2�, �.�B�2 �.�`�2�B�2�+�F�2B1 �m�M�/B2 �K�B�i �/�2�M
�a�2�B�i�2�M�H� �M�;�2�Mc�-c�-2a �m�M�/c�-c�-2b �?���#�2�M �/�B�2 �;�H�2�B�+�?�2 �6�H� �+�?�2�- �/�2�M�M

jB1j =
1
2

� 2a � b = ab �m�M�/jB2j =
1
2

� 2b � a = ab.

�J �P�L�P�A�.�R�9�3 �e



�"�2�r�2�B�b �Q�?�M�2 �q�Q�`�i�2
�p�Q�M �>���`�i�r�B�; �6�m�+�?�b

�A�M �2�B�M�2�K �F�Q�M�p�2�t�2�M� n�@�1�+�F�- �r�Q�@
�#�2�Bn � 3�- �K�B�i �/�2�M �1�+�F�T�m�M�F�i�2�M
P1, P2, P3, ...Pn �b�2�B�2�M �/�B�2 �E���M�i�2�M �/�2�b
n�@�1�+�F�b �r�B�2 �B�M �/�2�` �w�2�B�+�?�M�m�M�; �/�m�`�+�?
�a�i�`�2�+�F�2�Mv1, v2, v3, ..., vn �p�2�`�H� �M�;�2�`�i�X

�

�.���M�M �;�B�H�i �7�C�` �/�B�2 �p�Q�Mv1, v2 �m�M�/ �p�Q�Mv2, v3 �m�M�/ �X�X�X �m�M�/vn, v1 �;�2�#�B�H�/�2�i�2�M �q�B�M�F�2�H�,

^ (v1, v2) + ^ (v2, v3) + ... + ^ (vn, v1) = 360�ê

���m�b �/�2�` �w�2�B�+�?�M�m�M�; �B�b�i �/�B�2 �"�2�?���m�T�i�m�M�; �Q�?�M�2 �K���i�?�2�K���i�B�b�+�?�2 �J�2�i�?�Q�/�2�M �?�2�`�H�2�B�i�@
�#���`�X
�>�B�M�r�2�B�b�, �J���M �#�2���+�?�i�2 �/�B�2 �6�B�;�m�`�X

�.�B�2 �#�2�b�Q�M�/�2�`�2 ���m�7�;���#�2
�.�B�2 �6�H� �+�?�2 �2�B�M�2�b �w�r�º�H�7�2�+�F�b

�p�Q�M �>���`�i�r�B�; �6�m�+�?�b

�6�C�` �2�B�M �`�2�;�2�H�K� �=�B�;�2�b12�@�1�+�F �K�B�i �/�2�K �J�B�i�i�2�H�T�m�M�F�iM �m�M�/ �/�2�K �?���H�#�2�M �.�m�`�+�?�@
�K�2�b�b�2�`r �;�B�H�i�,

�U�R�V�q�2�M�Mr = 1 �B�b�i�- �/���M�M �?���i �/���b12�@�1�+�F �/�B�2 �6�H� �+�?�23�X

�.�B�2�b�2 �"�2�?���m�T�i�m�M�; �r�2�`�/�2�M �r�B�` �M�m�M �Q�?�M�2 �M�2�M�M�2�M�b�r�2�`�i�2�M �`�2�+�?�M�2�`�B�b�+�?�2�M ���m�7�r���M�/
�m�M�/ �B�M�b�#�2�b�Q�M�/�2�`�2 �Q�?�M�2 �/�2�M �a���i�x �p�Q�M �S�v�i�?���;�Q�`���b �#�2�r�2�B�b�2�M�X

�1�b �b�2�B�2�MMNB�-MBC �m�M�/MCQ �/�`�2�B �#�2�M���+�?�#���`�i�2 �h�2�B�H�/�`�2�B�2�+�F�2 �/�2�b12�@�1�+�F�b�- �m�K
�/�B�2 �r�B�2 �B�M �/�2�` �6�B�;�m�` �2�B�M �Z�m���/�`���i �/�2�` �a�2�B�i�2�M�H� �M�;�2r �F�Q�M�b�i�`�m�B�2�`�i �b�2�B�X
�.���b �K�B�i�i�H�2�`�2 �.�`�2�B�2�+�FMBC �x�2�`�H�2�;�2�M �r�B�` �B�M �/�`�2�B �.�`�2�B�2�+�F�2�- �B�M�/�2�K �r�B�` ���m�7 �b�2�B�M�2�`
�q�B�M�F�2�H�?���H�#�B�2�`�2�M�/�2�M �/�2�b �q�B�M�F�2�H�b �#�2�BM �/�2�M �S�m�M�F�iA �b�Q �#�2�b�i�B�K�K�2�M�- �/���b�b �/���b
�.�`�2�B�2�+�FABC �;�H�2�B�+�?�b�2�B�i�B�; �B�b�i�X �6�2�`�M�2�` �b�2�B �/���b �.�`�2�B�2�+�FPCB �B�M �/�B�2 �6�B�;�m�` �;�2�x�2�B�+�?�M�2�i�X

� �1�B�Mn�@�1�+�F �?�2�B�=�i �F�Q�M�p�2�t�- �r�2�M�M ���H�H�2 �b�2�B�M�2 �A�M�M�2�M�r�B�M�F�2�H �x�m�b���K�K�2�M< 180� �b�B�M�/�X

�d �J �P�L�P�A�.�R�9�3



�.���M�M �;�B�H�i�,
�U�k�V�.�B�2 �.�`�2�B�2�+�F�2BAM �m�M�/BNP �b�B�M�/

�F�Q�M�;�`�m�2�M�i�X
�a�B�2 �b�i�B�K�K�2�M �M� �K�H�B�+�? �B�M �x�r�2�B �a�2�B�i�2�M
�m�M�/ �/�2�M �D�2�r�2�B�H�b �2�B�M�;�2�b�+�?�H�Q�b�b�2�M�2�M �q�B�M�F�2�H�M
^ ABM �m�M�/^ PNB �C�#�2�`�2�B�M�X
�w�m�M� �+�?�b�i �B�b�ijBMj = jNPj = r �m�M�/
jBAj = jNBj = s�X
�q�2�;�2�Mj^ BMCj = 360� : 12 = 30�

�B�b�ij^ BMAj = 15� �m�M�/j^ CBMj =
180� � 30�

2 = 75� �X ���m�=�2�`�/�2�K �;�B�H�ij^ ABMj =
75� � j ^ CBAj = 75� � 60� = 15� �X ���m�b
j^ BNMj = 75� �2�`�;�B�#�i �b�B�+�?j^ PNBj =
90� � 75� = 15� �X

���m�b �a�v�K�K�2�i�`�B�2�;�`�C�M�/�2�M �;�B�H�i ���m�+�?�,

�U�j�V�.�B�2 �.�`�2�B�2�+�F�2CMA �m�M�/CPQ �b�B�M�/ �F�Q�M�;�`�m�2�M�i�X

�q�B�` �x�2�B�;�2�M �M�Q�+�?�,

�U�9�V�.�B�2 �.�`�2�B�2�+�F�2ABC �m�M�/BPC �b�B�M�/ �F�Q�M�;�`�m�2�M�i�X

�w�m�M� �+�?�b�i �B�b�i �/���b �.�`�2�B�2�+�FBPC �b�v�K�K�2�i�`�B�b�+�? �x�m�` �.�B���;�Q�M���H�2�MMP �/�2�b �Z�m���/�`���i�2�b
MNPQ�- �b�Q �/���b�bjPBj = jPCj �B�b�i�X
�q�2�B�i�2�` �B�b�ij^ CPBj = 90� � j ^ BPNj � j ^ QPCj = 90� � 2� 15� = 60� �- ���H�b�Q ���m�+�?
j^ BCPj = j^ PBCj = 60� �X �.�B�2 �;�H�2�B�+�?�b�2�B�i�B�;�2�M �.�`�2�B�2�+�F�2BCP �m�M�/BCA �b�i�B�K�K�2�M
�B�M �/�2�` �a�2�B�i�2BC �C�#�2�`�2�B�M �� �K�B�i�?�B�M �;�B�H�i �"�2�?���m�T�i�m�M�;(4)�X

���m�b �/�2�M �1�B�;�2�M�b�+�?���7�i�2�M(2)�-(3) �m�M�/(4) �7�Q�H�;�i�,jMBCj = jBNPj+ jBPCj+ jCPQj�X
�q�2�B�H �/���?�2�`jMBCj = 1

4jMNPQj = 1
4r2 �B�b�i�- �7�Q�H�;�i�,jMNB [ MBC [ MCQj = 3

4r2�X
�a�2�i�x�i �K���M �?�B�2�`r = 1�- �b�Q �2�`�?� �H�i �K���M�, �.�B�2 �"�2�?���m�T�i�m�M�;(1) �i�`�B�z�i �x�m�X

���m�b �/�2�M ���`�+�?�B�p�2�M �/�2�` �J���i�?�2�K���i�B�F
�.�2�` �a���i�x �p�Q�M �"�`�m�M �C�#�2�` �a�i�2�`�M�2 �B�M �6�B�;�m�`�2�M

�p�Q�M �>���`�i�r�B�; �6�m�+�?�b

�E�`�2�B�b���`�i�B�;�2 �6�B�;�m�`�2�M

�A�M �/�2�` �1�#�2�M�2 �b�2�BR �2�B�M�2 �;�2�b�+�?�H�Q�b�b�2�M�2 �E�m�`�p�2 �Q�?�M�2 �a�2�H�#�b�i�C�#�2�`�b�+�?�M�2�B�/�m�M�;�2�M �m�M�/
G �b�2�B �/���b �p�Q�MR �#�2�;�`�2�M�x�i�2 �:�2�#�B�2�i�X

�U�R�V�.���b �;�2�Q�K�2�i�`�B�b�+�?�2 �:�2�#�B�H�/�2F = R [ G �M�2�M�M�2�M �r�B�` �2�B�M�2�F�`�2�B�b���`�i�B�;�2 �6�B�;�m�`
�K�B�i �/�2�K �A�M�M�2�M�;�2�#�B�2�iG �m�M�/ �/�2�K �_���M�/R�X
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�ò�E�`�2�B�b���`�i�B�;�ó �/�2�b�?���H�#�- �r�2�B�H �K���M �/�B�2 �6�B�;�m�`F �/�m�`�+�? �2�B�M�2 �;�2�2�B�;�M�2�i�2 �.�2�7�Q�`�K���i�B�Q�M
�B�?�`�2�b �_���M�/�2�bR �B�M �2�B�M�2�M �E�`�2�B�b �i�`���M�b�7�Q�`�K�B�2�`�2�M �F���M�M�c �/�B�2 �6�B�;�m�`�2�M �B�M �"�2�B�b�T�B�2�H �R �b�B�M�/
�F�`�2�B�b���`�i�B�;�X

�E�Q�M�p�2�t�2 �6�B�;�m�`�2�M

�q�B�` �#�2�i�`���+�?�i�2�M �M�m�M �B�K �6�Q�H�;�2�M�/�2�M �2�B�M�2�M �b�T�2�x�B�2�H�H�2�M �h�v�T �F�`�2�B�b���`�i�B�;�2�` �6�B�;�m�`�2�M�X

�U�k�V�1�B�M�2 �F�`�2�B�b���`�i�B�;�2 �6�B�;�m�`F �?�2�B�=�i�F�Q�M�p�2�t�- �r�2�M�M �7�C�` �b�B�2 �;�B�H�i�, �C�2�/�2�` �S�m�M�F�iP 2 F
�B�b�i �K�B�i �D�2�/�2�K ���M�/�2�`�2�M �S�m�M�F�iQ 2 F �K�B�iQ 6= P �/�m�`�+�? �2�B�M�2 �a�i�`�2�+�F�2
�p�2�`�#�B�M�/�#���`�- �/�B�2 �p�Q�H�H�b�i� �M�/�B�; �B�MF �H�B�2�;�i�X
�S�m�M�F�i�2 �m�M�/ �a�i�`�2�+�F�2�M �K�B�i �B�?�`�2�M �1�M�/�T�m�M�F�i�2�M �r�2�`�/�2�M �2�#�2�M�7���H�H�b ���H�b �F�Q�M�p�2�t
�#�2�i�`���+�?�i�2�i�X

�"�2�B�b�T�B�2�H �R�, �E�Q�M�p�2�t�2 �m�M�/ �M�B�+�?�i �F�Q�M�p�2�t�2 �6�B�;�m�`�2�M

�F�Q�M�p�2�t�2 �6�B�;�m�`�2�M �M�B�+�?�i �F�Q�M�p�2�t�2 �6�B�;�m�`�2�M

�a�i�2�`�M���`�i�B�;�2 �6�B�;�m�`�2�M

�"�2�B �2�B�M�2�` �M�B�+�?�i �F�Q�M�p�2�t�2�M�- �F�`�2�B�b���`�i�B�;�2�M �6�B�;�m�`F �;�B�#�i �2�b �b�i�2�i�b �S�m�M�F�i�2P �- �r�2�H�+�?�2
�/�B�2 �B�M �.�2�}�M�B�i�B�Q�M(2) �#�2�b�+�?�`�B�2�#�2�M�2 �o�2�`�#�B�M�/�m�M�;�b�2�B�;�2�M�b�+�?���7�i �M�B�+�?�i �#�2�b�B�i�x�2�M �� �p�;�H�X
�/�B�2 �S�m�M�F�i�2 �B�M �/�2�M �`�2�+�?�i�2�M �6�B�;�m�`�2�MF3 �m�M�/F4 �B�M �"�2�B�b�T�B�2�H �R�X �.���b �K�m�b�b ���#�2�` �M�B�+�?�i
�7�C�` ���H�H�2 �S�m�M�F�i�2 �p�Q�MF �x�m�i�`�2�z�2�M�X

�U�j�V�1�B�M�2 �F�`�2�B�b���`�i�B�;�2 �6�B�;�m�`F �� �b�2�B �b�B�2 �F�Q�M�p�2�t �Q�/�2�` �M�B�+�?�i �� �?�2�B�=�i�b�i�2�`�M���`�i�B�;�- �r�2�M�M
�7�C�` �b�B�2 �;�B�H�i�, �1�b �;�B�#�i �B�MF �K�B�M�/�2�b�i�2�M�b �2�B�M�2�M �S�m�M�F�iP�- �/�2�` �K�B�i ���H�H�2�M ���M�/�2�`�2�M
�S�m�M�F�i�2�MQ 2 F �K�B�iQ 6=P �/�m�`�+�? �2�B�M�2 �p�Q�H�H�b�i� �M�/�B�; �B�MF �H�B�2�;�2�M�/�2 �a�i�`�2�+�F�2
�p�2�`�#�B�M�/�#���` �B�b�i�X �.�B�2 �J�2�M�;�2 �b�Q�H�+�?�2�` �S�m�M�F�i�2P �M�2�M�M�2�M �r�B�` �/�2�M�a�i�2�`�M �p�Q�M
F�X �.�B�2 �a�i�2�`�M�2 �p�Q�M �S�m�M�F�i�2�M�- �p�Q�M �a�i�`�2�+�F�2�M �K�B�i �B�?�`�2�M �1�M�/�T�m�M�F�i�2�M �b�2�B�2�M �/�B�2
�S�m�M�F�i�2 �#�x�r�X �/�B�2 �a�i�`�2�+�F�2�M �b�2�H�#�b�i�X

�C�2�/�2 �F�Q�M�p�2�t�2 �6�B�;�m�`F �?���i �2�B�M�2�M �a�i�2�`�MS�X �.�B�2�b�2�` �B�b�i �M���+�? �.�2�}�M�B�i�B�Q�M �U�j�V �/�B�2 �6�B�;�m�`
�b�2�H�#�b�i�X �6�C�` �M�B�+�?�i �F�Q�M�p�2�t�2 �F�`�2�B�b���`�i�B�;�2 �6�B�;�m�`�2�MF �;�B�H�i�, �1�b �;�B�#�i �6�B�;�m�`�2�MF �K�B�i �2�B�M�2�K
�a�i�2�`�M �m�M�/ ���m�+�? �Q�?�M�2 �a�i�2�`�M� �� �b�B�2�?�2 �/���x�m �/���b �"�2�B�b�T�B�2�H �k�X

� �.�2�K �o�2�`�7���b�b�2�` �B�b�i �F�2�B�M �E�`�B�i�2�`�B�m�K �x�m�` �l�M�i�2�`�b�+�?�2�B�/�m�M�; �/�2�` �#�2�B�/�2�M �6� �H�H�2�M �#�2�F���M�M�i�X
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�"�2�B�b�T�B�2�H �k�, �a�i�2�`�M�2 �p�Q�M �F�`�2�B�b���`�i�B�;�2�M�- �M�B�+�?�i �F�Q�M�p�2�t�2�M �6�B�;�m�`�2�M

�J�B�iS �b�2�B �/�2�` �a�i�2�`�M �2�B�M�2�` �6�B�;�m�` �#�2�x�2�B�+�?�M�2�i�X �>���i �2�B�M�2 �6�B�;�m�` �F�2�B�M�2�M �a�i�2�`�M�- �b�Q
�b�+�?�`�2�B�#�2�M �r�B�`S = ? �� �b�B�2 �B�b�i ���H�b�Q �M�B�+�?�i �b�i�2�`�M���`�i�B�;�X

S = �S�m�M�F�iS = �a�i�`�2�+�F�2PQ S= �.�`�2�B�2�+�FPQR S= �o�B�2�`�2�+�FPQRT S= ?

�.�B�2 �a�i�2�`�M�2�- �r�2�H�+�?�2 �p�B�2�` �/�2�` �6�B�;�m�`�2�M �B�M �/�2�` ���#�#�B�H�/�m�M�; �#�2�b�B�i�x�2�M �� �2�B�M�2�M �S�m�M�F�i�-
�2�B�M�2 �a�i�`�2�+�F�2�- �2�B�M �.�`�2�B�2�+�F�- �2�B�M �o�B�2�`�2�+�F �� �b�B�M�/ �F�Q�M�p�2�t�X �.�2�` �J���i�?�2�K���i�B�F�2�` �o�B�;�;�Q
�"�`�m�M(1885� 1978) �?���i1912�#�2�r�2�B�b�2�M �F�º�M�M�2�M�,

�U�9�V�.�2�` �a���i�x �p�Q�M �"�`�m�M �C�#�2�` �a�i�2�`�M�2
�.�2�` �a�i�2�`�MS �2�B�M�2�` �F�`�2�B�b���`�i�B�;�2�M �6�B�;�m�` �B�b�i �F�Q�M�p�2�t�X

�6�C�` �/�B�2�b�2�M �a���i�x �;�B�#�i �2�b �2�B�M�2�M �;���M�x �2�H�2�K�2�M�i���`�2�M�- �/�m�`�+�?�b�B�+�?�i�B�;�2�M �"�2�r�2�B�b�X
�P�#�2�M �r�m�`�/�2 �7�2�b�i�;�2�b�i�2�H�H�i�- �/���b�b �7�C�` �/�2�M �a�i�2�`�MS �2�B�M�2�` �F�Q�M�p�2�t�2�M �6�B�;�m�`F �;�B�H�i�,S = F�-
�b�Q �/���b�b �a���i�x(4) �x�m�i�`�B�z�i �7�C�` �F�Q�M�p�2�t�2 �6�B�;�m�`�2�MF�X
�A�K �6�Q�H�;�2�M�/�2�M �b�2�i�x�2�M �r�B�` �/���?�2�` �p�Q�`���m�b�- �/���b�bF �2�B�M�2 �b�i�2�`�M���`�i�B�;�2�- �M�B�+�?�i �F�Q�M�p�2�t�2
�6�B�;�m�` �B�b�i�X
�q�2�M�M �/���M�M �/�2�` �a�i�2�`�MS �/�2�` �6�B�;�m�` �2�B�M �S�m�M�F�i �Q�/�2�` �2�B�M�2 �a�i�`�2�+�F�2 �B�b�i�- �b�Q �B�b�iS �F�Q�M�p�2�t
�M���+�? �.�2�}�M�B�i�B�Q�M(2)�X�� �1�b �b�2�B �/���?�2�` �M�m�MS �r�2�/�2�` �2�B�M �S�m�M�F�i �M�Q�+�? �2�B�M�2 �a�i�`�2�+�F�2�X
�q�B�` �x�2�B�;�2�M �/���M�M�, �6�C�` �D�2�/�2 �x�r�2�B �S�m�M�F�i�2P �m�M�/Q ���m�bS �H�B�2�;�i �/�B�2 �a�i�`�2�+�F�2PQ
�p�Q�H�H�b�i� �M�/�B�; �B�MS�X

�.�B�2 �a�i�`�2�+�F�2�MPQ �m�M�/PT �- �r�Q�#�2�BT �2�B�M �#�2�H�B�2�#�B�;�2�`
�S�m�M�F�i �p�Q�MS �b�2�B�- �H�B�2�;�2�M �p�Q�H�H�b�i� �M�/�B�; �B�MF�X �l�M�/ �r�2�;�2�M
Q 2 S �;�B�H�i �7�C�` �D�2�/�2�M �S�m�M�F�iA 2 PT �- �/���b�b ���m�+�? �D�2�/�2
�a�i�`�2�+�F�2QA �p�Q�H�H�b�i� �M�/�B�; �B�MF �H�B�2�;�i�X
�6�Q�H�;�H�B�+�? �;�B�H�i�, �C�2�/�2�b �.�`�2�B�2�+�FPQT �H�B�2�;�i �p�Q�H�H�b�i� �M�/�B�; �B�M
F�X �.�2�b�?���H�# �H�B�2�;�i �B�M�b�#�2�b�Q�M�/�2�`�2 �/�B�2 �a�i�`�2�+�F�2BT �7�C�`
�D�2�/�2�M �S�m�M�F�iB 2 PQ �B�MF�X
�.���b ���#�2�` �#�2�/�2�m�i�2�i�, �C�2�/�2�` �S�m�M�F�iB 2 PQ �B�b�i �2�B�M
�S�m�M�F�i �/�2�b �a�i�2�`�M�bS �m�M�/ �/���?�2�` �H�B�2�;�i �/�B�2 �a�i�`�2�+�F�2PQ
�p�Q�H�H�b�i� �M�/�B�; �B�MS�X

�q�2�B�H �/�B�2�b �7�C�` �D�2�/�2 �x�r�2�B �S�m�M�F�i�2P �m�M�/Q �/�2�b �a�i�2�`�M�bS �;�B�H�i�- �B�b�iS �2�B�M�2 �F�Q�M�p�2�t�2
�6�B�;�m�`�X

�� �.�B�2�b �#�2�;�`�C�M�/�2�i�- �r���`�m�K �r�B�` �S�m�M�F�i�2 �m�M�/ �a�i�`�2�+�F�2�M ���H�b �F�Q�M�p�2�t �#�2�i�`���+�?�i�2�M�X
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�J���i�?�2�K���i�B�b�+�?�2 �G�2�b�2�@�1�+�F�2
�G�2�b�2�i�B�T�T�b �x�m�` �J���i�?�2�K���i�B�F

�p�Q�M �J���`�i�B�M �J���i�i�?�2�B�b

�a�i�2�T�?���M �_�2�B�+�?�- �J���t�B�K�B�H�B���M �:�`���7�, �.�B�2 �"�2�`�2�+�?�M�m�M�; �/�2�` �"�H�m�i�;�`� �i�b�+�?�2
�o�Q�M �E���`�H�@�>�2�B�M�x �_�m�K�K�2�M�B�;�;�2 �B�b�i �/�2�` �a���i�x �C�#�2�`�H�B�2�7�2�`�i�, �ò�6�m�=�#���H�H �B�b�i �F�2�B�M�2 �J���@
�i�?�2�K���i�B�F�X�ó �A�K �p�Q�`�H�B�2�;�2�M�/�2�M �h���b�+�?�2�M�#�m�+�? �r�B�`�/ �p�2�`�b�m�+�?�i�- �/�B�2�b�2 �"�2�?���m�T�i�m�M�; �x�m
�r�B�/�2�`�H�2�;�2�M�- �B�M�/�2�K �K���i�?�2�K���i�B�b�+�?�2 ���m�7�;���#�2�M �B�M �2�B�M�2�M �7�m�=�#���H�H�2�`�B�b�+�?�2�M �E�Q�M�i�2�t�i
�;�2�T���+�F�i �r�2�`�/�2�M�X �a�i�2�T�?���M �_�2�B�+�?�- �_�2�/���F�i�2�m�` �#�2�B�K �6�m�=�#���H�H�K���;���x�B�M �ò11 �6�`�2�m�M�/�2�ó�-
�?���i �b�B�+�? �K�B�i �/�2�K �J���i�?�2�K���i�B�F�b�i�m�/�2�M�i�2�M �J���t�B�K�B�H�B���M �:�`���7 �x�m�b���K�K�2�M�;�2�i���M �m�M�/
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���#�#�B�H�/�m�M�; �R�, �G�B�M�F�b�, �:�`�m�M�/�b�i�2�H�H�m�M�;�- ���H�H�2 �G���K�T�2�M �b�B�M�/ ���m�b�X �J�B�i�i�2�, �.�2�` �E�M�Q�T�7 �R �r�m�`�/�2 �;�2�/�`�C�+�F�i
�m�M�/ �/�B�2 �G���K�T�2�M �y�- �R �m�M�/ �k �b�B�M�/ ���M�X �_�2�+�?�i�b�, �.�B�2 �E�M�º�T�7�2 �R �m�M�/ �j �r�m�`�/�2�M �;�2�/�`�C�+�F�i �m�M�/ �/�B�2
�G���K�T�2�M �y�- �R�- �j �m�M�/ �9 �b�B�M�/ ���M�X

�.�B�2 �"�2�b�m�+�?�2�` �?���#�2�M �M�m�M �/�B�2 ���m�7�;���#�2�- �#�2�B �2�B�M�2�` �#�2�H�B�2�#�B�;�2�M �a�+�?���H�i�b�i�2�H�H�m�M�; ���H�H�2�`
�b�B�2�#�2�M �G���K�T�2�M �/�B�2 �h���b�i�b�+�?���H�i�2�` �x�m �/�`�C�+�F�2�M�- �#�B�b ���H�H�2 �G���K�T�2�M �r�B�2�/�2�` ���m�b �b�B�M�/�X
���V�w�2�B�;�2 �K�B�i �>�B�H�7�2 �2�B�M�2�b �*�Q�K�T�m�i�2�`�T�`�Q�;�`���K�K�b�- �/���b�b �/�B�2�b �7�C�` �D�2�/�2 �a�+�?���H�i�b�i�2�H�H�m�M�;

�;�2�?�i �m�M�/ �;�B�# �2�B�M�2 �6�m�M�F�i�B�Q�M ���M�- �/�B�2 �x�m �2�B�M�2�` �a�+�?���H�i�b�i�2�H�H�m�M�; �/�B�2 �E�M�º�T�7�2 ���M�;�B�#�i�-
�/�B�2 �;�2�/�`�C�+�F�i �r�2�`�/�2�M �K�C�b�b�2�M�X

�#�V�"�2�i�`���+�?�i�2�M �r�B�` �M�m�M �2�B�M�2 ���#�r���M�/�H�m�M�;�- �#�2�B �/�2�` �r�B�` �b�2�+�?�b �b�i���i�i �b�B�2�#�2�M �G���K�T�2�M
�m�M�/ �h���b�i�b�+�?���H�i�2�` �?���#�2�M�X �J���M �}�M�/�2 �K�B�i �>�B�H�7�2 �2�B�M�2�b �*�Q�K�T�m�i�2�`�T�`�Q�;�`���K�K�b �2�B�M�2
�a�+�?���H�i�b�i�2�H�H�m�M�;�- �p�Q�M �/�2�` ���m�b �r�B�`�M�B�+�?�i���H�H�2 �G���K�T�2�M ���m�b�b�+�?���H�i�2�M �F�º�M�M�2�M�X

�+�V�q�B�2 �p�B�2�H�2 �b�Q�H�+�?�2�` �ò�m�M�K�º�;�H�B�+�?�2�M�ó �a�+�?���H�i�b�i�2�H�H�m�M�;�2�M �;�B�#�i �2�b�- �r�2�M�M �r�B�`n =
3, 4, ... , 12�G���K�T�2�M �?���#�2�M�\

�R�j �J �P�L�P�A�.�R�9�3



�>�B�M�r�2�B�b�,�1�B�M�2 �a�+�?���H�i�b�i�2�H�H�m�M�; �F���M�M �/�m�`�+�? �2�B�M�2 �6�Q�H�;�2s = ( s0, s1, s3, s4, s5, s6) �K�B�i
si 2 f 0, 1g �F�Q�/�B�2�`�i �r�2�`�/�2�M�- �r�Q�#�2�Bsi = 1 �?�2�B�=�i�- �/���b�b �/�B�2 �G���K�T�2 �K�B�i �/�2�` �L�m�K�K�2�`
i ���M �B�b�i �m�M�/si = 0�- �/���b�b �b�B�2 ���m�b �B�b�i�X �.�B�2 �h���b�i�2�M�- �/�B�2 �;�2�/�`�C�+�F�i �r�2�`�/�2�M �K�C�b�b�2�M�-
�F�º�M�M�2�M �2�#�2�M�b�Q �/�m�`�+�?t = ( t0, ... , t6)�-t i 2 f 0, 1g �F�Q�/�B�2�`�i �r�2�`�/�2�M�- �r�Q�#�2�Bt i = 0
�?�2�B�=�i�- �/���b�b �h���b�i�2i �M�B�+�?�i �;�2�/�`�C�+�F�i �r�m�`�/�2 �m�M�/t i = 1�- �/���b�b �b�B�2 �;�2�/�`�C�+�F�i �r�m�`�/�2�X ���m�7
�/�B�2 �_�2�B�?�2�M�7�Q�H�;�2�- �B�M �/�2�` �/�B�2 �h���b�i�2�M �;�2�/�`�C�+�F�i �r�2�`�/�2�M�- �F�Q�K�K�i �2�b �M�B�+�?�i ���M�X �.�2�b�?���H�#
�?���i ���m�+�? �/���b�- �b���;�2�M �r�B�`�- �7�C�M�z���+�?�2 �.�`�C�+�F�2�M �p�Q�M �h���b�i�2i �/���b�b�2�H�#�2 �1�`�;�2�#�M�B�b�- �r�B�2
�/���b �/�`�2�B�7���+�?�2 �Q�/�2�` �2�B�M�7���+�?�2 �.�`�C�+�F�2�M �p�Q�M �h���b�i�2i �X �1�b �`�2�B�+�?�i ���H�b�Q �x�m �M�Q�i�B�2�`�2�M�-�Q�#
�h���b�i�2i �;�2�/�`�C�+�F�i �r�B�`�/�X �A�M�b�;�2�b���K�i �b�m�+�?�2�M �r�B�` ���H�b�Q �7�C�` �D�2�/�2�bs �/���b�D�2�M�B�;�2t �- �b�Q�/���b�b
���H�H�2 �G���K�T�2�M ���m�b �b�B�M�/�X
�1�B�M�2 �a�B�K�m�H���i�B�Q�M �/�2�b �a�T�B�2�H�b�, �?�i�i�T�b�,�f�f�b�+�`���i�+�?�X�K�B�i�X�2�/�m�f�T�`�Q�D�2�+�i�b�f�e�R�3�e�e�3�d�8�9�X �U���+�E�V

�>�B�M�r�2�B�b�,�A�?�` �F�º�M�M�i �1�m�`�2 �G�º�b�m�M�;�2�M �#�B�b �x�m�K �R�8�X �6�2�#�`�m���` �k�y�k�k �2�B�M�b�+�?�B�+�F�2�M�c �/�2�M�M ���m�+�? �?�B�2�` �;�B�#�i
�2�b �S�m�M�F�i�2 �x�m �2�`�;���i�i�2�`�M�- �/�B�2 �#�2�B �/�2�` �o�2�`�;���#�2 �/�2�b �6�Q�`�b�+�?�2�`�T�`�2�B�b�2�b �2�B�M�;�2�?�2�M�X �1�B�M �2�B�;�2�M�2�b �S�`�Q�@
�;�`���K�K �b�Q�H�H�i�2�i �A�?�` ���H�b �h�2�t�i�/���i�2�B �m�M�/ �/�B�2 �1�t�2�@�.���i�2�B ���K �#�2�b�i�2�M �ò�;�2�x�B�T�T�i�ó ���H�b �1�@�J���B�H�@���M�?���M�; ���M
�K�Q�M�Q�B�/�!�K���i�?�2�K���i�B�F�X�m�M�B�@�K���B�M�x�X�/�2 �2�B�M�b�2�M�/�2�M�X
�.�B�2 �G�º�b�m�M�;�2�M �r�2�`�/�2�M �B�K �C�#�2�`�M� �+�?�b�i�2�M �>�2�7�i �2�`�b�+�?�2�B�M�2�M�X

�G�º�b�m�M�; �/�2�` �*�Q�K�T�m�i�2�`�@���m�7�;���#�2
���m�b �J�P�L�P�A�.�R�9�e

�A�M �>�2�7�i �R�9�e �b�i�2�H�H�i�2�M �r�B�` �1�m�+�? �7�Q�H�;�2�M�/�2 ���m�7�;���#�2�,

�:�2�b�T�B�2�;�2�H�i�2 �a�m�K�K�2�M

�1�B�M�2 �M���i�C�`�H�B�+�?�2 �w���?�Hn 2 N �?�2�B�=�i�S���H�B�M�/�`�Q�K�- �r�2�M�M �B�?�`�2 �w�B�z�2�`�M �U�B�K �.�2�x�B�K���H�@
�b�v�b�i�2�K�V �B�M �m�K�;�2�F�2�?�`�i�2�` �_�2�B�?�2�M�7�Q�H�;�2 �/�B�2 �;�H�2�B�+�?�2 �w���?�H �2�`�;�2�#�2�M�X �w�m�K �"�2�B�b�T�B�2�H �B�b�i
13531�2�B�M �S���H�B�M�/�`�Q�K�-13513�?�B�M�;�2�;�2�M �M�B�+�?�i�X
�q�B�` �r�Q�H�H�2�M �m�M�b �M�m�M �7�Q�H�;�2�M�/�2�b �o�Q�`�;�2�?�2�M ���M�b�+�?���m�2�M�, �q�B�` �#�2�;�B�M�M�2�M �K�B�i �2�B�M�2�` �#�2�@
�H�B�2�#�B�;�2�M �w���?�Hn0 �m�M�/ �#�2�b�i�B�K�K�2�M �/�B�2 �w���?�Hm0�- �/�B�2 �/�m�`�+�? �l�K�F�2�?�`�2�M �/�2�` �w�B�z�2�`�M
�p�Q�Mn0 �2�M�i�b�i�2�?�i�X ���M�b�+�?�H�B�2�=�2�M�/ �#�2�b�i�B�K�K�2�M �r�B�` �/�B�2 �a�m�K�K�2n1 = n0+ m0�X �A�b�i �/�B�2�b�2
�w���?�H �2�B�M �S���H�B�M�/�`�Q�K�- �b�Q �b�B�M�/ �r�B�` �7�2�`�i�B�;�- ���M�/�2�`�M�7���H�H�b �r�B�2�/�2�`�?�Q�H�2�M �r�B�` �/���b �:���M�x�2 �K�B�i
n1�- �#�2�b�i�B�K�K�2�M ���H�b�Qm1 �m�M�/n2 = n1 + m1 �m�M�/ �b�Q �r�2�B�i�2�`�X

���V�"�2�b�i�B�K�K�2 �7�C�` ���H�H�2 �w���?�H�2�Mn0 = 1, ... , 20000�- �M���+�? �r�B�2 �p�B�2�H�2�M �A�i�2�`���i�B�Q�M�2�M �/���b
�2�`�b�i�2 �J���H �2�B�M �S���H�B�M�/�`�Q�K �2�`�`�2�B�+�?�i �r�B�`�/�X

�#�V�q�2�H�+�?�2�b �B�b�i �D�2�r�2�B�H�b �/�B�2 �F�H�2�B�M�b�i�2 �w���?�Hn(k)�- �7�C�` �/�B�2 �M���+�? �;�2�M���mk �A�i�2�`���i�B�Q�M�2�M
�2�B�M �S���H�B�M�/�`�Q�K �2�`�`�2�B�+�?�i �r�B�`�/�\

���+�?�i�m�M�;�,�1�b �F���M�M ���m�+�? �w���?�H�2�M �;�2�#�2�M�- �#�2�B �/�2�M�2�M�M�B�2�2�B�M �S���H�B�M�/�`�Q�K �2�`�`�2�B�+�?�i �r�B�`�/�X
�1�b �B�b�i �/���?�2�` �b�B�M�M�p�Q�H�H�- �2�B�M�2 �K���t�B�K���H�2 ���M�x���?�H ���M �A�i�2�`���i�B�Q�M�2�M �p�Q�`�x�m�;�2�#�2�M�X

�J �P�L�P�A�.�R�9�3 �R�9



�G�º�b�m�M�;

�.���b �x�2�M�i�`���H�2 �q�2�`�F�x�2�m�; �7�C�` �/�B�2 ���m�7�;���#�2 �B�b�i �2�B�M�2 �6�m�M�F�i�B�Q�M�- �/�B�2 �x�m �2�B�M�2�` �;�2�;�2�#�2�M�2�M
�M���i�C�`�H�B�+�?�2�M �w���?�Hx 2 N �B�?�`�2 �A�M�p�2�`�b�B�Q�My �#�2�b�i�B�K�K�i�- ���H�b�Q �/�B�2 �w���?�H�- �/�B�2 �/�m�`�+�?
�l�K�F�2�?�`�2�M �/�2�` �w�B�z�2�`�M�`�2�B�?�2�M�7�Q�H�;�2 �2�M�i�b�i�2�?�i�X �.���x�m �F���M�M �K���M �x�m�K �"�2�B�b�T�B�2�H �K�B�i
y = 0 �#�2�;�B�M�M�2�M �m�M�/ �/���M�M �D�2�r�2�B�H�b �/�B�2 �1�B�M�2�`�b�i�2�H�H�2 �p�Q�Mx ���#�x�m�b�+�?�M�2�B�/�2�M �m�M�/ �`�2�+�?�i�b
���My ���M�x�m�7�C�;�2�M�X �.�B�2 �7�Q�H�;�2�M�/�2 �6�m�M�F�i�B�Q�M �/�2�K�Q�M�b�i�`�B�2�`�i �/���b �B�M �S�v�i�?�Q�M�,
�O �.�B�2�b�2�6�m�M�F�i�B�Q�M�/�`�2�?�i �/�B�2�_�2�B�?�2�M�7�Q�H�;�2�/�2�` �w�B�7�7�2�`�M�p�Q�M�t
�/�2�7 �m�K�F�2�?�`�2�M�U�t�V�,

�O �v �r�B�`�/ �/�B�2�] �m�K�;�2�F�2�?�`�i�2�] �w���?�H�b�2�B�M
�v �4 �y
�O �a�Q�H���M�;�2�t �= �y �B�b�i�- �;�B�#�i �2�b �M�Q�+�?�w�B�7�7�2�`�M�- �/�B�2�M�Q�+�?�M�B�+�?�i�p�2�`���`�#�2�B�i�2�i
�O �r�m�`�/�2�M
�r�?�B�H�2�t �= �y�,

�O ���H�H�2�w�B�7�7�2�`�M�p�Q�M�v �r�2�`�/�2�M�m�K�2�B�M�2�a�i�2�H�H�2�M���+�?�H�B�M�F�b�p�2�`�b�+�?�Q�#�2�M
�O �m�M�/�/�B�2�M�›�+�?�b�i�2�w�B�7�7�2�`�p�Q�M�t �r�B�`�/ ���/�/�B�2�`�i
�v �4 �v � �R�y �Y �t �W �R�y
�O �/�B�2�2�#�2�M�p�2�`�r�2�M�/�2�i�2�w�B�7�7�2�`�r�B�`�/ ���#�;�2�b�+�?�M�B�i�i�2�M�- �B�M�/�2�K���H�H�2���M�/�2�`�2�M
�O �w�B�7�7�2�`�M�p�Q�M�t �m�K�2�B�M�2�a�i�2�H�H�2�M���+�?�`�2�+�?�i�b�p�2�`�b�+�?�Q�#�2�M�r�2�`�/�2�M
�t �4 �t �f�f �R�y

�`�2�i�m�`�M�v

�C�2�i�x�i �#�2�M�º�i�B�;�2�M �r�B�` �M�m�` �M�Q�+�? �/�2�M �2�B�;�2�M�i�H�B�+�?�2�M ���H�;�Q�`�B�i�?�K�m�b�- �/�2�` �/�B�2 �_�2�+�?�2�M�p�Q�`�@
�b�+�?�`�B�7�i �m�K�b�2�i�x�i�X ���m�b�;�2�?�2�M�/ �p�Q�M �2�B�M�2�` �a�i���`�i�x���?�Hn 2 N �7�C�?�`�2�M �r�B�` �K���t�B�K���Hk
�A�i�2�`���i�B�Q�M�2�M �U�K�B�M�/�2�b�i�2�M�b ���#�2�` �2�B�M�2�V �/�m�`�+�?�X �q�B�` �#�`�2�+�?�2�M ���# �m�M�/ �;�2�#�2�M �/���b �S���@
�H�B�M�/�`�Q�K �m�M�/ �/�B�2 ���M�x���?�H �/�2�` �A�i�2�`���i�B�Q�M�2�M �x�m�`�C�+�F�- �b�Q�#���H�/ �r�B�` �2�B�M�2 �S���H�B�M�/�`�Q�K�x���?�H
�2�`�`�2�B�+�?�i �?���#�2�M�X
�O �6�9�?�`�2�K���t�B�K���H�F �A�i�2�`���i�B�Q�M�2�M�/�2�b ���H�;�Q�`�B�i�?�K�m�b���m�b�;�2�?�2�M�/�p�Q�M�/�2�`
�O �a�i���`�i�x���?�H�M ���m�b�X
�/�2�7 �7�B�M�/�2�n�T���H�B�M�/�`�Q�K�U�M�- �F�V�,

�7�Q� �̀B �B�M�`���M�;�2�U�F�V�,
�K �4 �m�K�F�2�?�`�2�M�U�M�V
�O �6���H�H�b�/�B�2�w���?�H�2�B�M�S���H�B�M�/�`�Q�K�B�b�i�- �;�B�#�/�B�2�w���?�H�m�M�/�/�B�2���M�x���?�H
�O �/�2�` �A�i�2�`���i�B�Q�M�2�M�x�m�`�9�+�F�X
�O �.�B�2���H�;�Q�`�B�i�?�K�m�b�r�B�`�/ ���#�2�` �K�B�M�/�2�b�i�2�M�b�2�B�M�K���H�/�m�`�+�?�H���m�7�2�M�X
�B�7�U�K �4�4 �M�V���M�/ �U�B �= �y�V�,

�`�2�i�m�`�M�U�B�- �K�V
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���H�b�Q �b�B�M�/ �/�B�2 �Z�m���/�`���i�x���?�H�2�M �p�Q�M1002 �#�B�b3162 �7�C�M�7�b�i�2�H�H�B�; �m�M�/ �/���p�Q�M �;�B�#�i �2�b
316� 99 = 217�X

�#�V�1�b �b�B�M�/10000 = 250� 40 �m�M�/99960 = 2499� 40 < 99999< 100000 =
2500� 40�X ���H�b�Q �;�B�#�i �2�b2499� 249 = 2250 �/�m�`�+�?40 �i�2�B�H�#���`�2 �7�C�M�7�b�i�2�H�H�B�;�2
�w���?�H�2�M�X

�+�V�1�b �B�b�i40 = 23 � 5�X �.���?�2�` �;�2�M�C�;�i �2�b �M�B�+�?�i �/�B�2 �Z�m���/�`���i�x���?�H�2�M �x�m �x� �?�H�2�M�-
�/�2�`�2�M �"���b�B�b �2�B�M �o�B�2�H�7���+�?�2�b �p�Q�M40 �B�b�i�- �b�Q�M�/�2�`�M �2�b �K�C�b�b�2�M �/�B�2 �o�B�2�H�7���+�?�2�M �p�Q�M
20 = 22 � 5 �#�2�`�C�+�F�b�B�+�?�i�B�;�i �r�2�`�/�2�M �U�/�2�M�M202 = 24 � 52 = 400 �B�b�i �D�� ���m�+�?
�/�m�`�+�?40 �i�2�B�H�#���`�V�X �q�2�;�2�M10000 = 1002 = (5 � 20)2 �m�M�/(15 � 20)2 = 3002 <
3162 < 3202 = (16 � 20)2 �;�B�#�i �2�b15� 4 = 11 �b�Q�H�+�?�2�` �w���?�H�2�M�X

�A�o�X �X�X�X �/���b�b �K���M �L�m�H�H�2�M �M�B�+�?�i �C�#�2�`�b�2�?�2�M �/���`�7
�.�B�2 �6���F�m�H�i� �i �2�B�M�2�` �M���i�C�`�H�B�+�?�2�M �w���?�H �B�b�i �/���b �S�`�Q�/�m�F�i ���H�H�2�` �M���i�C�`�H�B�+�?�2�M �w���?�H�2�M
�F�H�2�B�M�2�` �m�M�/ �;�H�2�B�+�? �/�B�2�b�2�` �w���?�H�X �L�Q�i�B�2�`�i �r�B�`�/ �b�B�2�- �B�M�/�2�K �2�B�M! �?�B�M�i�2�` �/�B�2 �w���?�H
�;�2�b�+�?�`�B�2�#�2�M �r�B�`�/�X �J���i�2�� �#�2�`�2�+�?�M�2�i �2�B�M�B�;�2 �6���F�m�H�i� �i�2�M�,1! = 1�-2! = 1 � 2 = 2�-
3! = 1 � 2� 3 = 6�-4! = 24�-5! = 120�- �X�X�X �a�B�2 �b�i�2�H�H�i �7�2�b�i�- �/���b�b �/�B�2 �2�`�b�i�2�M �6���F�m�H�i� �i�2�M
���m�7 �p�2�`�b�+�?�B�2�/�2�M�2 �w�B�z�2�`�M �2�M�/�2�M�- ���#�2�` ���#5! �/�B�2 �H�2�i�x�i�2 �w�B�z�2�` �2�B�M�20 �B�b�i �m�M�/ �2�b �/���M�M
�B�K�K�2�` �K�2�?�` �w�B�z�2�`�M0 ���K �1�M�/�2 �/�2�` �w���?�H �r�2�`�/�2�M�X

���V�"�2�b�i�B�K�K�2�- ���m�7 �r�B�2 �p�B�2�H�2 �w�B�z�2�`�M0 �/�B�2 �w���?�H2021!�2�M�/�2�i�X
�#�V�6�C�` �r�2�H�+�?�2 �w���?�Hm �2�M�/�2�i �/�B�2 �6���F�m�H�i� �im! �2�`�b�i�K���H�b ���m�7 �9�y �w�B�z�2�`�M0�\

�U�J�:�V

�G�º�b�m�M�;�,

�1�B�M�2 �w�B�z�2�`0 ���K �1�M�/�2 �/�2�` �6���F�m�H�i� �in! �F�Q�K�K�i �;�2�M���m �/���M�M �?�B�M�x�m�- �r�2�M�M �B�M �/�2�M
�S�`�B�K�7���F�i�Q�`�x�2�`�H�2�;�m�M�;�2�M �/�2�` �M���i�C�`�H�B�+�?�2�M �w���?�H�2�M�- �/�B�2 �B�K �S�`�Q�/�m�F�i �K�m�H�i�B�T�H�B�x�B�2�`�i �r�2�`�@
�/�2�M�- �m�M�/ �b�Q�K�B�i �B�M �/�2�` �S�`�B�K�7���F�i�Q�`�x�2�`�H�2�;�m�M�; �p�Q�Mn! �/�B�2 �#�2�B�/�2�M �S�`�B�K�7���F�i�Q�`�2�M2 �m�M�/
5 �U�;�;�7�X �M���+�?�2�B�M���M�/�2�`�V �?�B�M�x�m�F�Q�K�K�2�M�X �.�B�2 �2�`�b�i�20 �2�`�;�B�#�i �b�B�+�? �#�2�B�b�T�B�2�H�b�r�2�B�b�2 �#�2�B5!
���m�7�;�`�m�M�/ �/�2�` �S�`�B�K�x���?�H�2�M2 �m�M�/5�- �/�B�2 �x�r�2�B�i�2 �w�B�z�2�`0 �/���M�M �#�2�B10! �/�m�`�+�? �2�B�M�2�M
�/�2�` �S�`�B�K�7���F�i�Q�`�2�M2 �/�2�` �w���?�H4 = 22 �U�Q�/�2�` �/�2�` �w���?�H10�V �m�M�/ �/�2�K �S�`�B�K�7���F�i�Q�`5
�/�2�` �w���?�H10 �m�M�/ �b�Q �r�2�B�i�2�`�X
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�.�� �p�B�2�H �?� �m�}�;�2�` �S�`�B�K�7���F�i�Q�`�2�M2 �?�B�M�x�m�F�Q�K�K�2�M �U�#�2�B �D�2�/�2�` �x�r�2�B�i�2�M �w���?�H �K�B�M�/�2�b�i�2�M�b
�2�B�M�2�`�V�- �;�2�M�C�;�i �2�b �x�m �m�M�i�2�`�b�m�+�?�2�M�- �r���M�M �/�B�2 �S�`�B�K�7���F�i�Q�`�2�M5 �?�B�M�x�m�F�Q�K�K�2�M �m�M�/
�b�Q �2�B�M�2 �w�B�z�2�`0 ���K �1�M�/�2 �2�`�x�2�m�;�2�M�X

���V�o�Q�M �D�2�/�2�K �o�B�2�H�7���+�?�2�M �p�Q�M5 �2�`�;�B�#�i �b�B�+�? �2�B�M �S�`�B�K�7���F�i�Q�`5 �7�C�`2021!�X �.���p�Q�M
�;�B�#�i �2�b404 �B�K �S�`�Q�/�m�F�in!�X
�o�Q�M �/�2�M �o�B�2�H�7���+�?�2�M �/�2�` �w���?�H25 �F�Q�K�K�i �r�2�;�2�M25 = 5 � 5 �D�2�r�2�B�H�b �2�B�M �r�2�B�i�2�`�2�`
�S�`�B�K�7���F�i�Q�`5 �x�m�b� �i�x�H�B�+�? �?�B�M�x�m�- �/���b �b�B�M�/ �M�Q�+�? �2�B�M�K���H80 �S�`�B�K�7���F�i�Q�`�2�M5�X
�:�2�M���m�b�Q �2�`�;�2�#�2�M �b�B�+�? �x�m�b� �i�x�H�B�+�?�2 �S�`�B�K�7���F�i�Q�`�2�M5 �/�m�`�+�? �/�B�2 �o�B�2�H�7���+�?�2�M �p�Q�M125 =
53 = 52 � 5�- �M� �K�H�B�+�?16 �r�2�B�i�2�`�2�X
�q�2�;�2�M625 = 54 = 53 � 5 �F�Q�K�K�2�M �M�Q�+�? �2�B�M�K���H �/�`�2�B �r�2�B�i�2�`�2 �S�`�B�K�7���F�i�Q�`�2�M5
�?�B�M�x�m�X
�A�M�b�;�2�b���K�i �b�B�M�/ �2�b ���H�b�Q404 + 80 + 16 + 3 = 503 �S�`�B�K�7���F�i�Q�`�2�M5 �m�M�/ �/���?�2�`
�2�M�/�2�i �/�B�2 �w���?�H2021!���m�7 �B�M�b�;�2�b���K�i503 �w�B�z�2�`�M0�X

�#�V�L�m�M �K�C�b�b�2�M �r�B�` �m�K�;�2�F�2�?�`�i �C�#�2�`�H�2�;�2�M�X �"�2�B �D�2�/�2�` �7�C�M�7�i�2�M �w���?�H�- �2�`�?�º�?�i �b�B�+�? �/�B�2
���M�x���?�H �/�2�` �1�M�/�x�B�z�2�`�M0 �m�K �2�B�M�b�X �q�2�;�2�M40� 5 = 200 �2�M�/�2�i �b�T� �i�2�b�i�2�M�b200!
���m�740 �w�B�z�2�`�M0�X

���H�H�2�`�/�B�M�;�b �F�Q�K�K�i �#�2�B �D�2�/�2�K �o�B�2�H�7���+�?�2�M �p�Q�M25�D�2�r�2�B�H�b �2�B�M �S�`�B�K�7���F�i�Q�`5 �?�B�M�x�m�-
�b�Q�/���b�b �T�`�Q �k�8 �6���F�i�Q�`�2�M �B�Mm! �i���i�b� �+�?�H�B�+�? �D�2�r�2�B�H�b �b�Q�;���` �b�2�+�?�b �S�`�B�K�7���F�i�Q�`�2�M5
�B�Mm! �K�m�H�i�B�T�H�B�x�B�2�`�i �r�2�`�/�2�M �m�M�/ �r�2�;�2�M6 � 6 + 4 � 1 = 40 �2�`�;�2�#�2�M �b�B�+�? �/�B�2
40 �1�M�/�x�B�z�2�`�M0 �b�T� �i�2�b�i�2�M�b �#�2�B �/�2�` �6���F�m�H�i� �i �p�Q�M25� 6 + 4 � 5 = 170�X
�L�m�M �B�b�i �/�B�2�b�2 �w���?�H ���#�2�` �;�`�º�=�2�` ���H�b125�- �7�C�` �/�B�2 �r�2�;�2�M125 = 53 �2�B�M �r�2�B�i�2�`�2�`
�S�`�B�K�7���F�i�Q�`5 �K�m�H�i�B�T�H�B�x�B�2�`�i �r�B�`�/�X ���H�b�Q �r�B�`�/ �/�B�240�X �1�M�/�x�B�z�2�`0 �2�`�b�i�K���H�b �b�+�?�Q�M
�#�2�B �2�B�M�2�K �o�B�2�H�7���+�?�2�M �p�Q�M5 �7�`�C�?�2�` �2�`�`�2�B�+�?�i�- ���H�b�Q �#�2�B165!�X

���H�i�2�`���i�B�p�2�,�q�B�` �C�#�2�`�H�2�;�2�M �m�M�b�- �/���b�b �#�2�B125! �B�M�b�;�2�b���K�i31 �S�`�B�K�7���F�i�Q�`�2�M5
�K�m�H�i�B�T�H�B�x�B�2�`�i �r�2�`�/�2�M�- �M� �K�H�B�+�?25 �7�C�` �/�B�2 �o�B�2�H�7���+�?�2 �p�Q�M5�- �7�C�M�7 �r�2�B�i�2�`�2 �7�C�` �/�B�2
�o�B�2�H�7���+�?�2 �p�Q�M25 = 52 �m�M�/ �2�B�M �r�2�B�i�2�`�2�` �7�C�`125 = 53�X �6�C�` �D�2�/�2�b �r�2�B�i�2�`�2
�o�B�2�H�7���+�?�2 �p�Q�M25 �F�Q�K�K�2�M �2�M�i�b�T�`�2�+�?�2�M�/ �D�2�r�2�B�H�b �b�2�+�?�b �S�`�B�K�7���F�i�Q�`�2�M5 �?�B�M�x�m�-
�m�M�/ �/���`�C�#�2�` �?�B�M���m�b �7�C�` �D�2�/�2�b �r�2�B�i�2�`�2 �o�B�2�H�7���+�?�2 �p�Q�M5 �M�Q�+�? �2�B�M�K���H �D�2�r�2�B�H�b �2�B�M
�S�`�B�K�7���F�i�Q�`5�X
�L�m�M �B�b�i40 = 1 � 31 + 1 � 6 + 3 � 1�X �.���?�2�` �B�b�i �/�B�2 �;�2�b�m�+�?�i�2 �w���?�Hm = 1 � 125 +
1 � 25 + 3 � 5 = 165�- �/���b �?�2�B�=�i165! �2�M�/�2�i �2�`�b�i�K���H�b �K�B�i �9�y �w�B�z�2�`�M0�X

�o�X �w�m�7���H�H �Q�/�2�` �_�2�;�2�H�\
�h�`�B�z�i �2�b �x�m�- �/���b�b

�
2021 + 1

2021

� 2
�

�
2021� 1

2021

� 2
= 4 �B�b�i�\

�:�B�H�i �1�M�i�b�T�`�2�+�?�2�M�/�2�b ���m�+�? �7�C�` ���M�/�2�`�2 �w���?�H�2�M ���M �a�i�2�H�H�2 �p�Q�M2021�\ �U�>�X�6�X�V

�G�º�b�m�M�;�,
�1�b �;�B�H�i �7�C�` �D�2�/�2 �M���i�C�`�H�B�+�?�2 �w���?�Hn > 1 �U�b�Q�;���` �7�C�` �D�2�/�2 �`�2�2�H�H�2 �w���?�Hx 6= 0�V�,

�
n + 1

n

� 2
�

�
n � 1

n

� 2
= n2 + 2 +

�
1
n

� 2
�

�
n2 � 2 +

�
1
n

� 2
�

= 4.
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�o�A�X �6���`�#�B�;�2 �.�Q�K�B�M�Q�@�a�i�2�B�M�2

�a�2�+�?�b �F�Q�M�;�`�m�2�M�i�2 �_�2�+�?�i�2�+�F�2�- �#�2�b�i�2�?�2�M�/ ���m�b �D�2�@
�r�2�B�H�b �/�`�2�B �Z�m���/�`���i�2�M�- �b�2�B�2�M �b�Q �r�B�2 �B�M �/�2�` �M�2�#�2�M�@
�b�i�2�?�2�M�/�2�M �6�B�;�m�` ���M�;�2�Q�`�/�M�2�i�X �.�B�2 �/�`�2�B �Z�m���/�`���i�2
�2�B�M�2�b �D�2�/�2�M �_�2�+�?�i�2�+�F�b �b�Q�H�H�2�M �M�m�M �b�Q �K�B�i �/�2�M
�6���`�#�2�M �#�H���m �U�#�V�- �`�Q�i �U�`�V �m�M�/ �r�2�B�= �U�r�V �;�2�7� �`�#�i
�r�2�`�/�2�M�- �/���b�b �F�2�B�M�2 �x�r�2�B �#�2�M���+�?�#���`�i�2 �Z�m���/�`���@
�i�2 �� �/���b �b�B�M�/ �Z�m���/�`���i�2 �r�B�2 �#�2�B�b�T�B�2�H�b�r�2�B�b�2 �/�B�2
�B�M �/�2�` �6�B�;�m�` �K�B�i �� �m�M�/ �# �#�2�x�2�B�+�?�M�2�i�2�M �� �p�Q�M
�;�H�2�B�+�?�2�` �6���`�#�2 �b�B�M�/�X

�w�2�B�;�2 �/�m�`�+�? �2�B�M �"�2�B�b�T�B�2�H�- �/���b�b �2�B�M�2 �b�Q�H�+�?�2 �E�Q�H�Q�`�B�2�`�m�M�; �K�º�;�H�B�+�? �B�b�i�X �U�>�X�6�X�V

�G�º�b�m�M�;�,

�o�A�A�X �S���`���H�H�2�H�Q�;�`���K�K �Q�/�2�` �M�B�+�?�i�\

���m�7 �/�2�M �a�2�B�i�2�MAB �m�M�/AC �2�B�M�2�b �;�H�2�B�+�?�b�2�B�i�B�;�2�M
�.�`�2�B�2�+�F�bABC �r�2�`�/�2�M �/�B�2 �S�m�M�F�i�2D �m�M�/E �b�Q
�;�2�r� �?�H�i�- �/���b�b �/�B�2 �a�i�`�2�+�F�2�MAD �m�M�/AE �;�H�2�B�+�? �H���M�;
�b�B�M�/�X �B�#�2�`EB �r�B�`�/ �2�B�M �;�H�2�B�+�?�b�2�B�i�B�;�2�b �.�`�2�B�2�+�FEBF
�;�2�K� �= ���#�#�B�H�/�m�M�; �2�`�x�2�m�;�i�X
�1�M�i�b�+�?�2�B�/�2�- �Q�# �/���b �o�B�2�`�2�+�FADFC �2�B�M �S���`���H�H�2�H�Q�@
�;�`���K�K �B�b�i �Q�/�2�` �M�B�+�?�i�- �m�M�/ �#�2�;�`�C�M�/�2 �/�2�B�M�2 �1�M�i�@
�b�+�?�2�B�/�m�M�;�X

�G�º�b�m�M�;�,
�.���b �o�B�2�`�2�+�FADFC �B�b�i �2�B�M �S���`���H�H�2�H�Q�;�`���K�K�X
�l�K �/�B�2�b �x�m �x�2�B�;�2�M�- �;�2�M�C�;�i �2�b �M���+�?�x�m�r�2�B�b�2�M�- �/���b�bjCFj = jADj �m�M�/CF �T���`���H�H�2�H
�x�mAD �B�b�i�X
�.���b �.�`�2�B�2�+�FEDB �B�b�i �F�Q�M�;�`�m�2�M�i �x�m �.�`�2�B�2�+�FEFC �M���+�?SWS�- �/�2�M�M

�Ç �b�B�2 �?���#�2�M �M���+�? �.�2�}�M�B�i�B�Q�M �;�H�2�B�+�?�H���M�;�2 �a�2�B�i�2�MjEBj = jEFj

�Ç �b�B�2 �?���#�2�M �/�B�2 �;�H�2�B�+�?�H���M�;�2�M �a�2�B�i�2�MjBDj = jBAj�j ADj = jCAj�j AEj = jCEj

�J �P�L�P�A�.�R�9�3 �k�y



�Ç �b�B�2 �?���#�2�M �;�H�2�B�+�? �;�`�Q�=�2 �q�B�M�F�2�H^ FEC = ^ EBD�- �r�2�B�H �B�M �;�H�2�B�+�?�b�2�B�i�B�;�2�M �.�`�2�B�@
�2�+�F�2�M ���H�H�2 �q�B�M�F�2�H60� �#�2�i�`���;�2�M �m�M�/ �/���?�2�` �U�;�2�b�i�`�2�+�F�i�2�` �q�B�M�F�2�H^ AEC�V
180� = ^ AEC = ^ AEB + ^ BEF + ^ FEC = ^ AEB + 60� + ^ FEC
�m�M�/ �U�q�B�M�F�2�H�b�m�K�K�2 �B�K �.�`�2�B�2�+�FABE�V180� = ^ BAE + ^ AEB+ ^ EBD =
^ EAD + ^ AEB + ^ EBD = 60� + ^ AEB + ^ EBD �;�2�H�i�2�M�c �7�Q�H�;�H�B�+�? �B�b�i
^ FEC = ^ EBD�X

�.���`���m�b �7�Q�H�;�ijCFj = jEDj = jADj�- �/�� ���m�+�?AED �;�H�2�B�+�?�b�2�B�i�B�; �B�b�i�X
�L���+�?�r�2�B�b �/�2�` �S���`���H�H�2�H�B�i� �i�, �q�2�;�2�M �/�2�` �E�Q�M�;�`�m�2�M�x �/�2�` �.�`�2�B�2�+�F�2EDB �m�M�/EFC
�7�Q�H�;�i^ ECF = ^ BDE = 180� � ^ EDA = 180� � 60� = 120� �X �.��̂ DAE = 60�

�B�b�i^ ECF �;�H�2�B�+�? �;�`�Q�= �r�B�2 �/�2�` �:�2�;�2�M�r�B�M�F�2�H �x�m�K �L�2�#�2�M�r�B�M�F�2�H �p�Q�M^ DAE �m�M�/
�/���K�B�iFC �T���`���H�H�2�HDA�X

�L�2�m�2 �J���i�?�2�b�T�B�2�H�2�`�2�B�2�M
�6�C�` �/�B�2 �D�C�M�;�2�`�2�M �a�+�?�C�H�2�`�f�B�M�M�2�M �/�2�` �E�H���b�b�2�M �8���3

� �"�B�i�i�2 �B�K�K�2�` �2�B�M�2�M �G�º�b�m�M�;�b�r�2�;�f�2�B�M�2 �"�2�;�`�C�M�/�m�M�; ���M�;�2�#�2�M�X
� �a�+�?�C�H�2�`�B�M�M�2�M �m�M�/ �a�+�?�C�H�2�` �/�2�` �E�H���b�b�2�M�b�i�m�7�2 �N �/�C�`�7�2�M �/�B�2 ���m�7�;���#�2�M �2�#�2�M�7���H�H�b �H�º�b�2�M�- �2�`�?���H�i�2�M

���#�2�` �M�m�` �?���H�#�2 �S�m�M�F�i�x���?�H�X ���# �E�H���b�b�2�M�b�i�m�7�2 �R�y �;�B�#�i �2�b �F�2�B�M�2 �S�m�M�F�i�2 �K�2�?�`�X
� �1�B�M�b�2�M�/�2�b�+�?�H�m�b�b�, �R�8�X �6�2�#�`�m���` �k�y�k�k�X
� �q�2�B�i�2�`�2 �A�M�7�Q�`�K���i�B�Q�M�2�M ���m�7 �a�2�B�i�2 �k�X

�A�X �G�2�i�x�i�2 �w�B�z�2�`�M �p�Q�M �.�2�x�B�K���H�#�`�C�+�?�2�M
�.�B�2 �w���?�H�2�M1

5n �- �r�Q�#�2�Bn �2�B�M�2 �M���i�C�`�H�B�+�?�2 �w���?�H �B�b�i�- �H���b�b�2�M �b�B�+�? �D�2�r�2�B�H�b �K�B�i �2�M�/�H�B�+�?�2�M
�.�2�x�B�K���H�#�`�C�+�?�2�M �/���`�b�i�2�H�H�2�M�- �/���b �?�2�B�=�i �/�B�2 �.���`�b�i�2�H�H�m�M�; �#�`�B�+�?�i �B�`�;�2�M�/�r���M�M ���# �m�M�/
�2�b �7�Q�H�;�2�M ���# �2�B�M�2�` �#�2�b�i�B�K�K�i�2�M �a�i�2�H�H�2 �M���+�? �/�2�K �E�Q�K�K�� �M�m�` �M�Q�+�? �w�B�z�2�`�M0�- �/�B�2
���#�2�` �M�B�+�?�i �K�2�?�` �M�Q�i�B�2�`�i �r�2�`�/�2�M�X �.�B�2 �w�B�z�2�` ���M �/�2�` �a�i�2�H�H�2�- �#�2�p�Q�` �M�m�` �M�Q�+�? �w�B�z�2�`�M0
�7�Q�H�;�2�M�- �B�b�i �/�B�2�H�2�i�x�i�2 �w�B�z�2�`�X
�"�2�b�i�B�K�K�2 �/�B�2 �H�2�i�x�i�2 �/�2�` �w�B�z�2�`�X�X�X

���V�/�2�` �w���?�H151981�X

�#�V�/�2�` �w���?�H152021�X

�+�V�/�2�` �w���?�H151981 + 1
52021�X

�U�J�:�V

�A�A�X �L���i�C�`�H�B�+�?�2 �w���?�H �;�2�b�m�+�?�i
�q�B�2 �?�2�B�=�i �/�B�2 �F�H�2�B�M�b�i�2 �M���i�C�`�H�B�+�?�2 �w���?�H�- �7�C�` �/�B�2 �;�B�H�i�,x > 1300 �m�M�/x �B�b�i �2�B�M
�o�B�2�H�7���+�?�2�b �p�Q�M5 �m�M�/x �?���i �/�B�2 �Z�m�2�`�b�m�K�K�24�\ �U�>�X�6�X�V

�k�R �J �P�L�P�A�.�R�9�3



�A�A�A�X �"���m�2�` �q�B�H�?�2�H�K�b �q�����;�2
�A�M �"���m�2�` �q�B�H�?�2�H�K�b �>�Q�~���/�2�M �7� �H�H�i �/�2�` �2�H�2�F�i�`�B�b�+�?�2 �a�i�`�Q�K ���m�b�X �1�` �?�Q�H�i �/�2�b�?���H�# �b�i���i�i
�/�2�` �b�Q�M�b�i �#�2�M�m�i�x�i�2�M �2�H�2�F�i�`�B�b�+�?�2�M �q�����;�2 �2�B�M�2 ���H�i�2 �"���H�F�2�M�r�����;�2�X
�1�` �r�2�B�=�- �/���b�b ���m�7 �/�2�` �`�2�+�?�i�2�M �q�����;�b�+�?���H�2 �R�y �W �K�2�?�` �:�2�r�B�+�?�i �H�B�2�;�2�M �K�m�b�b ���H�b
���m�7 �/�2�` �H�B�M�F�2�M�- �r�2�M�M �/�B�2 �q�����;�2 �B�K �:�H�2�B�+�?�;�2�r�B�+�?�i �b�2�B�M �b�Q�H�H�X
�1�` �?�B�H�7�i �b�B�+�? �D�2�i�x�i ���m�7 �7���H�b�+�?�2 �q�2�B�b�2�, �r�2�M�M �2�B�M �E�m�M�/�2 �k �F�; �Ÿ�T�7�2�H �F���m�7�2�M �r�B�H�H�- �b�Q
�H�2�;�i �2�` �x�m�M� �+�?�b�i �2�B�M �R �F�;�@�:�2�r�B�+�?�i ���m�7 �/�B�2 �H�B�M�F�2 �q�����;�b�+�?���H�2 �m�M�/ �Ÿ�T�7�2�H ���m�7 �/�B�2
�`�2�+�?�i�2�X �.���M�M �r�B�2�/�2�`�?�Q�H�i �2�` �/�B�2�b �K�B�i �/�2�K �:�2�r�B�+�?�i �`�2�+�?�i�b �m�M�/ �/�2�M �Ÿ�T�7�2�H�M �H�B�M�F�b�X
�A�b�i �/�B�2�b�2�b �o�2�`�7���?�`�2�M �r�B�`�F�H�B�+�? �;�2�`�2�+�?�i�\

�U�q�C�"�V

�A�o�X �6�`���;�2�M �x�m �Z�m���/�`���i�x���?�H�2�M
���V�w�2�B�;�2�,5n + 3 �B�b�i �7�C�` �F�2�B�Mn �2�B�M�2 �Z�m���/�`���i�x���?�H�X
�#�V�:�B�#�i �2�b �Z�m���/�`���i�x���?�H�2�M�- �/�B�2 �#�2�B �.�B�p�B�b�B�Q�M �/�m�`�+�? �R�8 �/�2�M �_�2�b�i �k �?���#�2�M�\ �U�q�C�"�V

�o�X �.�`�2�B�2�+�F�b�~� �+�?�2�M

�A�M �2�B�M�2�K �E�Q�Q�`�/�B�M���i�2�M�b�v�b�i�2�K �b�2�B�2�M �/�B�2 �S�m�M�F�i�2O =
(0j0)�-A = (2022j2021) �m�M�/B = (2020j2023) �;�2�@
�;�2�#�2�M�X �"�2�i�`���+�?�i�2 �M�m�M �/���b �.�`�2�B�2�+�F4 := OAB�X
�:�B�H�i �7�C�` �/�2�M �6�H� �+�?�2�M�B�M�?���H�ij4j �/�2�b �.�`�2�B�2�+�F�b �/���M�M
j4j � 2021< 2022�Q�/�2�`j4j � 2021> 2022�Q�/�2�`
j4j � 2021 = 2022�\ �U�>�X�6�X�V

�o�A�X �L�B�+�?�i �M�m�` �x�m�K �C���?�`�2�b�r�2�+�?�b�2�H �k�y�k�R�f�k�k
�1�b �;�B�H�i

(2021 + 2021) + (2021� 2021) + (2021� 2021) + (2021 : 2021) = 20222.

�.�B�2�b�2 �:�H�2�B�+�?�m�M�; �;�B�H�i ���#�2�` �M�B�+�?�i �x�m�7� �H�H�B�;�- �b�Q�M�/�2�`�M ���m�+�? �7�C�` ���M�/�2�`�2 �C���?�`�2�b�r�2�+�?�b�2�H�X
�"�2�;�`�C�M�/�2 �/�B�2�b �m�M�/ �;�B�# ���M�- �7�C�` �r�2�H�+�?�2 �r�2�B�i�2�`�2�M �C���?�`�2�b�r�2�+�?�b�2�H �2�M�i�b�T�`�2�+�?�2�M�/�2
�:�H�2�B�+�?�m�M�;�2�M �;�2�H�i�2�M�X �U�J�:�V

�q�C�`�/�2 �2�b �.�B�+�? �M�B�+�?�i �2�B�M�K���H �`�2�B�x�2�M�- �2�B�M�2 ���m�7�;���#�2 �x�m �b�i�2�H�H�2�M�- �/�2�`�2�M �G�º�b�m�M�; �p�Q�`�2�`�b�i
�M�m�` �.�m �F�2�M�M�b�i�\
�.���M�M �b�+�?�B�+�F�2 �;�2�`�M�2 �M�2�m�2 ���m�7�;���#�2�M�- �/�B�2 �.�m �b�2�H�#�b�i �2�`�b�i�2�H�H�i �?���b�i�- ���M �m�M�b�X �.�B�2�b�2
���m�7�;���#�2�M �b�Q�H�H�2�M ���#�2�` �M�B�+�?�i ���m�b �"�C�+�?�2�`�M �Q�/�2�` ���m�7�;���#�2�M�b���K�K�H�m�M�;�2�M �2�M�i�M�Q�K�K�2�M
�b�2�B�M�- �b�Q�M�/�2�`�M �.�2�B�M�2�` �2�B�;�2�M�2�M �6���M�i���b�B�2 �2�M�i�b�T�`�B�M�;�2�M�X

�J �P�L�P�A�.�R�9�3 �k�k



�L�2�m�2 ���m�7�;���#�2�M
�E�H���b�b�2�M �N���R�j

� �"�B�i�i�2 �B�K�K�2�` �2�B�M�2�M �G�º�b�m�M�;�b�r�2�;�f�2�B�M�2 �"�2�;�`�C�M�/�m�M�; ���M�;�2�#�2�M�X
� ���m�+�? �D�C�M�;�2�`�2 �a�+�?�C�H�2�`�B�M�M�2�M �m�M�/ �a�+�?�C�H�2�` �/�C�`�7�2�M �i�2�B�H�M�2�?�K�2�M �m�M�/ �2�`�?���H�i�2�M �S�m�M�F�i�2�X
� �1�B�M�b�2�M�/�2�b�+�?�H�m�b�b�, �R�8�X �6�2�#�`�m���` �k�y�k�k�X
� �q�2�B�i�2�`�2 �A�M�7�Q�`�K���i�B�Q�M�2�M ���m�7 �a�2�B�i�2 �k�X

���m�7�;���#�2 �R�k�e�3�, �h�2�B�H�#���`�F�2�B�i �x�m�K �9�y�@�D� �?�`�B�;�2�M �C�m�#�B�H� �m�K
���V�"�2�b�i�B�K�K�2 �/�2�M �;�`�º�=�i�2�M �;���M�x�x���?�H�B�;�2�M �1�t�T�Q�M�2�M�i�2�Mm �b�Q�- �/���b�b1981m �2�B�M �h�2�B�H�2�`

�p�Q�M2021!�B�b�i�X
�#�V�"�2�b�i�B�K�K�2 �/�2�M �;�`�º�=�i�2�M �;���M�x�x���?�H�B�;�2�M �1�t�T�Q�M�2�M�i�2�Mn �b�Q�- �/���b�b2021n �2�B�M �h�2�B�H�2�`

�p�Q�M1981!�B�b�i�X
�U�J�:�V

���m�7�;���#�2 �R�k�e�N�, �1�B�M�2 �l�M�;�H�2�B�+�?�m�M�; �7�C�` �`�2�+�?�i�r�B�M�F�H�B�;�2 �.�`�2�B�2�+�F�2
�A�K �`�2�+�?�i�r�B�M�F�H�B�;�2�M �.�`�2�B�2�+�FABC �b�2�BM �/�2�` �J�B�i�i�2�H�T�m�M�F�i �/�2�` �a�i�`�2�+�F�2AB�X �.���M�M
�;�B�H�i�,

jCMj <
1
2

jACj +
1
2

jBCj

�w�2�B�;�2 �/�B�2�b�X �U�>�X�6�X�V

���m�7�;���#�2 �R�k�d�y�, �q�2�H�+�?�2 �w���?�H�\
�q�2�H�+�?�2 �x�r�2�B�b�i�2�H�H�B�;�2 �w���?�H �B�b�i �;�H�2�B�+�? �/�2�` �a�m�K�K�2 ���m�b �B�?�`�2�` �w�2�?�M�2�`�b�i�2�H�H�2 �m�M�/ �/�2�K
�Z�m���/�`���i �/�2�` �1�B�M�2�`�b�i�2�H�H�2�\ �U�q�C�"�V

���m�7�;���#�2 �R�k�d�R�, �1�B�M �w�r�2�B�@�6���`�#�2�M�@�S�`�Q�#�H�2�K
�C�2�/�2�` �S�m�M�F�i �/�2�` �1�#�2�M�2 �b�2�B �2�M�i�r�2�/�2�` �`�Q�i �Q�/�2�` �#�H���m �;�2�7� �`�#�i�- ���#�2�` �M�B�+�?�i ���H�H�2 �S�m�M�F�i�2
�b�2�B�2�M �;�H�2�B�+�? �;�2�7� �`�#�i�X
�.���M�M �;�B�#�i �2�b �x�m �D�2�/�2�` �T�Q�b�B�i�B�p�2�M �`�2�2�H�H�2�M �w���?�Ha �x�r�2�B �;�H�2�B�+�?�7���`�#�B�;�2 �S�m�M�F�i�2 �p�Q�K
���#�b�i���M�/a�X
�h�`�B�z�i �/���b �x�m�\ �U�>�X�6�X�V

���m�7�;���#�2 �R�k�d�k�, �G�º�b�m�M�;�2�M �2�B�M�2�b �:�H�2�B�+�?�m�M�;�b�b�v�b�i�2�K�b
�:�B�# �7�C�` ���H�H�2 �S�����`�2(a, b) �p�Q�M �`�2�2�H�H�2�M �w���?�H�2�M �D�2�r�2�B�H�b ���H�H�2 �G�º�b�m�M�;�2�M �7�C�`x �m�M�/y
�/�2�b �:�H�2�B�+�?�m�M�;�b�b�v�b�i�2�K�b

x � y = a

x2 � y2 = b

���M�X �U�;�2�7�m�M�/�2�M �q�C�"�V

�k�j �J �P�L�P�A�.�R�9�3



���m�7�;���#�2 �R�k�d�j�, �6�C�M�7 �G�Q�b�2

�w�m�` �E�m�M�/�2�M�#�B�M�/�m�M�; �?���i �b�B�+�? �/�B�2 �a�m�T�2�`�K���`�F�i�F�2�i�i�2
�J�1�_�*���h�P�_ �2�B�M�2 ���F�i�B�Q�M �C�#�2�`�H�2�;�i�, �C�2�/�2�` �E�m�M�/�2 �2�`�@
�?� �H�i �#�2�B �D�2�/�2�K �E���m�7 �2�B�M �:�H�C�+�F�b�H�Q�b�X �.�B�2 �a�m�T�2�`�K���`�F�i�@
�F�2�i�i�2 �r�B�`�#�i �/���K�B�i�- �/���b�b �D�2�/�2�b �7�C�M�7�i�2 �G�Q�b �;�2�r�B�M�M�i�X

�>�2�`�` �1�K�T�i�Q�`�- �/�2�` �;�2�`���/�2 �B�K �a�m�T�2�`�K���`�F�i �2�B�M�F���m�7�i�- �C�#�2�`�H�2�;�i�, �ò�q�2�M�M �B�+�? �7�C�M�7�K���H
�2�B�M�F���m�7�2�M �;�2�?�2 �m�M�/ �/���M�M �7�C�M�7 �G�Q�b�2 �?���#�2�- �/���M�M �K�C�b�b�i�2 �B�+�? �/�Q�+�? �b�B�+�?�2�` �;�2�r�B�M�M�2�M�X�ó

���V�"�2�;�`�C�M�/�2 �K�B�i �2�B�M�2�` �_�2�+�?�M�m�M�;�- �/���b�b �>�2�`�` �1�K�T�i�Q�` �b�B�+�? �B�`�`�i�X
�#�V�q�B�2 �p�B�2�H�2 �G�Q�b�2 �#�2�M�º�i�B�;�i �>�2�`�` �1�K�T�i�Q�`�- �/���K�B�i �2�` �K�B�i �K�B�M�/�2�b�i�2�M�b �N�y �W�@�B�;�2�`

�q���?�`�b�+�?�2�B�M�H�B�+�?�F�2�B�i �;�2�r�B�M�M�i�X

�U�J�:�V

���m�7�;���#�2 �R�k�d�9�, �w�m�K ���#�b�+�?�H�m�b�b �/�2�b �C���?�`�2�b

�w�2�B�;�2�, �6�C�` �D�2�/�2 �M���i�C�`�H�B�+�?�2 �w���?�Hn � 2 �;�B�H�i

2n + 0n + 2n + 1n � 3n.

�6�C�` �r�2�H�+�?�2 �M���i�C�`�H�B�+�?�2�M �w���?�H�2�Mn �;�B�H�i �/���#�2�B �/���b �:�H�2�B�+�?�?�2�B�i�b�x�2�B�+�?�2�M�\�U�>�6�V

�:�2�H�º�b�i�2 ���m�7�;���#�2�M ���m�b �J�P�L�P�A�.�R�9�d
�E�H���b�b�2�M �N���R�j

���m�7�;���#�2 �R�k�d�8�, �a�m�K�K�2�M�b�T�B�2�H �K�B�i
p

1981 �#�B�b
p

2021

�"�2�`�2�+�?�M�2 �Q�?�M�2 �h���b�+�?�2�M�`�2�+�?�M�2�`
1

p
1982 +

p
1981

+
1

p
1983 +

p
1982

+
1

p
1984 +

p
1983

+...+
1

p
2021 +

p
2020

.

�U�J�:�V

�G�º�b�m�M�;�,

�q�B�` �2�`�r�2�B�i�2�`�M �/�B�2 �"�`�C�+�?�21p
n+1+

p
n

�K�B�i
p

n + 1 �
p

n�- �m�K �/���M�M ���M�b�+�?�H�B�2�=�2�M�/
�B�K �L�2�M�M�2�` �/�B�2 �/�`�B�i�i�2 �#�B�M�Q�K�B�b�+�?�2 �6�Q�`�K�2�H ���M�r�2�M�/�2�M �m�M�/ �b�+�?�H�B�2�=�H�B�+�? �/�B�2 �a�m�K�K�2
�p�2�`�2�B�M�7���+�?�2�M �x�m �F�º�M�M�2�M�,

�J �P�L�P�A�.�R�9�3 �k�9



1p
1982+

p
1981

+ 1p
1983+

p
1982

+ 1p
1984+
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1982+
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p
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p
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(
p

1983+
p

1982)(
p

1983�
p

1982)

+
p

1984�
p
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p

1984+
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1984�
p
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2021�
p
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p
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p
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p
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�

p
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2 +
p
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p
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�

p
1982

2 +
p

1984�
p

1983
p
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�

p
1983

2 + ... +
p

2021�
p
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p

2021
2
�

p
2020

2

=
p

1982�
p

1981
1982� 1981 +

p
1983�

p
1982

1983� 1982 +
p

1984�
p

1983
1984� 1983 + ... +

p
2021�

p
2020

2021� 2020

=
p

1982�
p

1981 +
p

1983�
p

1982 +
p

1984�
p

1983 + ...

+
p

2021�
p

2020

= �
p

1981 +
p

1982�
p

1982 +
p

1983� ... �
p

2020 +
p

2021

=
p

2021�
p
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���m�7�;���#�2 �R�k�d�e�, �:�2�r�B�M�M�+�?���M�+�2�M
�A�M �>���m�b�/�Q�`�7 �p�2�`���M�b�i���H�i�2�i �/�B�2 �/�Q�`�i�B�;�2 �J���i�?�2�K���i�B�F�2�`�@�o�2�`�2�B�M�B�;�m�M�; �D� �?�`�H�B�+�? �2�B�M�2�M
�;�`�Q�=�2�M �J���i�?�2�K���i�B�F�@�J���`�F�i�- �#�2�B �/�2�K �2�b �p�2�`�b�+�?�B�2�/�2�M�2 �a�i� �M�/�2 �K�B�i �K���i�?�2�K���i�B�@
�b�+�?�2�M �1�t�T�2�`�B�K�2�M�i�2�M�- �o�Q�`�i�`� �;�2 �m�M�/ �r�2�B�i�2�`�2 �S�`� �b�2�M�i���i�B�Q�M�2�M �;�B�#�i�X ���m�+�? �2�B�M�2 �h�Q�K�@
�#�Q�H�� �r�B�`�/ ���M�;�2�#�Q�i�2�M�X �.���x�m �r�2�`�/�2�M �G�Q�b�2 �K�B�i �/�2�M �L�m�K�K�2�`�M �p�Q�M1 �#�B�b1 000 000
�p�2�`�F���m�7�i�X �:�B�# �/�B�2 �:�2�r�B�M�M�r���?�`�b�+�?�2�B�M�H�B�+�?�F�2�B�i�2�M ���M�- �r�2�M�M
���V�;�2�M���m �/�B�2 �Z�m���/�`���i�x���?�H�2�M �;�2�r�B�M�M�2�M�X
�#�V�;�2�M���m �/�B�2 �E�m�#�B�F�x���?�H�2�M �;�2�r�B�M�M�2�M�X
�+�V�;�2�M���m �/�B�2 �w���?�H�2�M�- �/�B�2 �b�Q�r�Q�?�H �2�B�M�2 �Z�m���/�`���i�@ �m�M�/ �x�m�;�H�2�B�+�? �2�B�M�2 �E�m�#�B�F�x���?�H �b�B�M�/�-

�;�2�r�B�M�M�2�M�X
�/�V�;�2�M���m �/�B�2 �w���?�H�2�M�- �/�B�2 �2�B�M�2 �Z�m���/�`���i�@ �Q�/�2�` �E�m�#�B�F�x���?�H �b�B�M�/�- �;�2�r�B�M�M�2�M�X

�U�J�:�V

�G�º�b�m�M�;�,
���V�1�b �B�b�i1 000 000 = 1 0002�X ���H�b�Q �;�B�#�i �2�b1 000�Z�m���/�`���i�x���?�H�2�M �m�M�/ �/�B�2 �q���?�`�@

�b�+�?�2�B�M�H�B�+�?�F�2�B�i �#�2�i�`� �;�iP(�ò�Z�m���/�`���i�x���?�H�ó) = 1 000
1 000 000= 1

1 000 = 0,1 %�X
�#�V�1�b �B�b�i1 000 000 = 1003�X ���H�b�Q �;�B�#�i �2�b100 �E�m�#�B�F�x���?�H�2�M �m�M�/ �/�B�2 �q���?�`�b�+�?�2�B�M�@

�H�B�+�?�F�2�B�i �#�2�i�`� �;�iP(�ò�E�m�#�B�F�x���?�H�ó) = 100
1 000 000= 1

10 000 = 0,01 %�X
�+�V�w���?�H�2�M�- �/�B�2 �b�Q�r�Q�?�H �2�B�M�2 �Z�m���/�`���i�@ ���H�b ���m�+�? �E�m�#�B�F�x���?�H �b�B�M�/�- �b�B�M�/ �/�B�2 �w���?�H�2�M�-

�/�B�2 �b�B�+�? ���H�b �e�X �S�Q�i�2�M�x �b�+�?�`�2�B�#�2�M �H���b�b�2�M�X

�.���p�Q�M �;�B�#�i �2�b �r�2�;�2�M1 000 000 = 106 �;�2�M���m �x�2�?�M ���m�7 �/�2�M �G�Q�b�2�M�X �.�B�2 �q���?�`�@
�b�+�?�2�B�M�H�B�+�?�F�2�B�i �#�2�i�`� �;�i ���H�b�Q

P(�ò�Z�m���/�`���i�@ �m�M�/ �E�m�#�B�F�x���?�H�ó) =
10

1 000 000
=

1
100 000

= 0,001 %.
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�/�V�.�B�2 �:�2�r�B�M�M�r���?�`�b�+�?�2�B�M�H�B�+�?�F�2�B�i �F�º�M�M�2�M �r�B�` ���m�b �/�2�M �q���?�`�b�+�?�2�B�M�H�B�+�?�F�2�B�i�2�M �/�2�`
�Z�m���/�`���i�@ �m�M�/ �E�m�#�B�F�x���?�H�2�M �#�2�b�i�B�K�K�2�M�X ���/�/�B�2�`�2�M �r�B�` �/�B�2�b�2�- �?���#�2�M �r�B�` ���#�2�` �2�B�@
�M�B�;�2 �w���?�H�2�M �/�Q�T�T�2�H�i �#�2�`�C�+�F�b�B�+�?�i�B�;�i�- �M� �K�H�B�+�? �/�B�2�D�2�M�B�;�2�M�- �/�B�2 �#�2�B�/�2�b �b�B�M�/�X �.�B�2�b�2
�K�C�b�b�2�M �r�B�` ���H�b�Q �2�B�M�K���H �r�B�2�/�2�` ���#�x�B�2�?�2�M�X �.�B�2 �2�M�i�b�T�`�2�+�?�2�M�/�2 �q���?�`�b�+�?�2�B�M�H�B�+�?�@
�F�2�B�i �F�2�M�M�2�M �r�B�` ���m�b �h�2�B�H �+�,

P(�ò�Z�m���/�`���i�@ �Q�/�2�` �E�m�#�B�F�x���?�H�ó)
= P(�ò�Z�m���/�`���i�x���?�H�ó) + P(�ò�E�m�#�B�F�x���?�H�ó) � P(�ò�Z�m���/�`���i�@ �m�M�/ �E�m�#�B�F�x���?�H�ó)

=
1 000

1 000 000
+

100
1 000 000

�
10

1 000 000

=
1 090

1 000 000
=

109
100 000

= 0,109 %.

���m�7�;���#�2 �R�k�d�d�, �1�B�M�2 �l�M�;�H�2�B�+�?�m�M�; �� �x�r�2�B �G�º�b�m�M�;�b�r�2�;�2
�w�2�B�;�2�- �/���b�b �7�C�` ���H�H�2x > 0 �;�B�H�i�,x + 1

x � 2�X
�:�B�# �K�º�;�H�B�+�?�b�i �x�r�2�B �p�2�`�b�+�?�B�2�/�2�M�2 �G�º�b�m�M�;�b�r�2�;�2 ���M�X�U�q�C�"�V

�G�º�b�m�M�;�,
���Vx + 1

x � 2 �B�b�i �;�H�2�B�+�?�r�2�`�i�B�; �K�B�ix2+1
x � 2

x2+1
x � 2 () x2 + 1 � 2x () x2 � 2x + 1 � 0 �m�M�/x2 � 2x + 1 =

(x � 1)2 � 0

�#�V�6�C�`f : x ! (x2+1)
x �;�B�H�if (1) = 2 �X

f 0(x) = x2+1
x2 �- ���H�b�Qf 0(x) = 0 �;�2�M���m �r�2�M�Mx = � 1�X

���H�b �2�B�M�x�B�;�2 �L�m�H�H�b�i�2�H�H�2 �/�2�` ���#�H�2�B�i�m�M�; �B�b�i �R �2�B�M �h�B�2�7�T�m�M�F�i�- �/��f
�

1
2

�
= 5

2 > 2
�m�M�/f (3) = 10

3 > 2�X

���m�7�;���#�2 �R�k�d�3�, �1�B�M �b�T�2�x�B�2�H�H�2�b �_�2�+�?�i�2�+�F

�1�B�M�2�K �`�2�+�?�i�r�B�M�F�H�B�;�2�M �.�`�2�B�2�+�F �K�B�i �a�2�B�i�2�Ma < b <
c �r�2�`�/�2 �2�B�M �_�2�+�?�i�2�+�F �b�Q �2�B�M�#�2�b�+�?�`�B�2�#�2�M�- �/���b�b �x�r�2�B
�a�2�B�i�2�M ���m�7 �/�2�M �E���i�?�2�i�2�M �H�B�2�;�2�M�X

a

b

c
x

y

���V�q�2�H�+�?�2 �q�2�`�i�2 �F���M�M �/�2�` �l�K�7���M�;U �/�2�b �_�2�+�?�i�2�+�F�b �?���#�2�M�\
�#�V�"�2�B �;�2�;�2�#�2�M�2�K �l�K�7���M�;U �#�2�`�2�+�?�M�2 �/�B�2 �a�2�B�i�2�M�H� �M�;�2�Mx �m�M�/y�X
�+�V�"�2���M�i�r�Q�`�i�2 �/�B�2 �2�M�i�b�T�`�2�+�?�2�M�/�2�M �6�`���;�2�M �7�C�` �2�B�M �2�B�M�#�2�b�+�?�`�B�2�#�2�M�2�b �_�2�+�?�i�2�+�F�-

�#�2�B �/�2�K �2�B�M�2 �a�2�B�i�2 ���m�7 �/�2�` �>�v�T�Q�i�2�M�m�b�2 �H�B�2�;�i�X�U�q�C�"�V

a

v

c

b

y
x
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�G�º�b�m�M�;�,

���V�P�z�2�M�b�B�+�?�i�H�B�+�? �K�m�b�bU > 2a �m�M�/U < 2b �;�2�H�i�2�M�X �.�B�2�b �7�Q�H�;�i ���m�+�? ���m�b �/�2�`
�G�º�b�m�M�; �x�m �#�V�X

�#�VU = 2( x + y) �m�M�/y = a � a
bx �2�`�;�B�#�iU = 2x(1 � a

b) + 2 a = 2x(b� a)
b + 2a�-

���H�b�Qx = b (U� 2a)
2(b� a) �m�M�/y = a � a(U� 2a)

2(b� a) = a(2b� U)
2(b� a) �X

�+�V�"�2�i�`���+�?�i�m�M�; � �?�M�H�B�+�?�2�` �.�`�2�B�2�+�F�2 �2�`�;�B�#�ix
v = c

b �m�M�/y(b� v) = a
c �- ���H�b�Qx = cv

b

�m�M�/y = a(b� v)
c �X �.���K�B�i �B�b�iU = 2( x + y) = 2 v( c

b � a
c ) + 2 ab

c �X
U �B�b�i �r���+�?�b�2�M�/ �B�Mv�- �/���b �?�2�B�=�iU > ab

c �r�2�;�2�Mv > 0 �m�M�/U < 2b( c
b � a

c ) +
2ab

c = 2c �r�2�;�2�Mv < b�X
�A�b�iU �;�2�;�2�#�2�M�- �b�Q �B�b�i

v =

�
U
2 � ab

c

�

�
c
b � a

c

� =

�
Uc� 2ab

2c

�

� (c2� ab)
bc

� =
(Uc � 2ab)b
2(c2 � ab)

�.�B�2 �a�2�B�i�2�M�H� �M�;�2�M �b�B�M�/ �/���M�M�,

x =
c
b

v =
c(Uc � 2ab)
2(c2 � ab)

�m�M�/y =
ab
c

�
av
c

=
ab
c

�
ab(Uc � 2ab)
2c(c2 � ab)

.

���m�7�;���#�2 �R�k�d�N�, �q�B�2 �p�B�2�H�2 �S�`�B�K�x���?�H�2�M�\

�q�B�2 �p�B�2�H�2 �S�`�B�K�x���?�H�2�M �/�2�` �6�Q�`�KZ(n) = n4 + 4n �;�B�#�i �2�b�\

�G�º�b�m�M�;�,

�.�B�2 �w���?�HZ(1) = 1 4 + 41 = 5 �B�b�i �/�B�2 �2�B�M�x�B�;�2 �S�`�B�K�x���?�H �/�B�2�b�2�` �6�Q�`�K�- �/�2�M�M �7�C�`
�;�2�`���/�2�bn �B�b�iz(n) > 2 �m�M�/ �;�2�`���/�2�X �6�C�` �m�M�;�2�`���/�2�bn > 1 �;�B�H�i

Z(n) = n4 + 4n = ( n2)2 + (2 n)2 = ( n2)2 + 2 � n2 � 2n + (2 n)2 � 2 � n2 � 2n

= ( n2 + 2n)2 � (n � 2
n+1

2 )2 = ( n2 + 2n + n � 2
n+1

2 )(n2 + 2n � n � 2
n+1

2 ).

�.�B�2 �w���?�H2
n+1

2 �B�b�i �7�C�` �m�M�;�2�`���/�2�bn �2�B�M�2 �;���M�x�2 �w���?�H�X �.�B�2 �#�2�B�/�2�M �6���F�i�Q�`�2�M �b�B�M�/ ���H�b�Q
�;���M�x�x���?�H�B�;�X �.�2�` �2�`�b�i�2 �B�b�i �Q�z�2�M�b�B�+�?�i�H�B�+�? �T�Q�b�B�i�B�p�- ���H�b�Q ���m�+�? �/�2�` �x�r�2�B�i�2�- �/��Z(n) > 0�X
���m�=�2�`�/�2�K �B�b�i �/�2�` �2�`�b�i�2 �6���F�i�Q�` �;�`�º�=�2�` ���H�b �/�2�` �x�r�2�B�i�2 �6���F�i�Q�`�X �.�2�M �x�r�2�B�i�2�M �6���F�i�Q�`
�7�Q�`�K�2�M �r�B�` �m�K�- �m�K �x�m �b�2�?�2�M�- �/���b�b �2�` �M�B�+�?�i �;�H�2�B�+�? �R �B�b�i�,

n2 + 2n � n � 2
n+1

2

=( n � 2
n� 1

2 )2 � 2n� 1 + 2n

=( n � 2
n� 1

2 )2 + 2n� 1 � (2 � 1)
> 0 + 2,

�7���H�H�bn > 1 �m�M�/ �m�M�;�2�`���/�2�X
���H�b�Q �B�b�i �7�C�` �m�M�;�2�`���/�2n > 1 �/�B�2 �w���?�HZ(n) �2�B�M�2 �x�m�b���K�K�2�M�;�2�b�2�i�x�i�2 �w���?�H�X
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���m�7�;���#�2 �R�k�3�y�, �G�º�b�m�M�;�2�M �;�2�b�m�+�?�i
�l�M�i�2�`�b�m�+�?�2�- �Q�# �2�b �/�`�2�B �M���i�C�`�H�B�+�?�2 �w���?�H�2�Mx�-y �m�M�/z �;�B�#�i�- �r�2�H�+�?�2 �/�B�2 �:�H�2�B�+�?�m�M�;

x2 + y2 = 8z + 6

�2�`�7�C�H�H�2�M�X �U�>�X�6�X�V

�G�º�b�m�M�;�,

�R�X�q�2�M�Mx �m�M�/y �#�2�B�/�2 �;�2�`���/�2 �b�B�M�/�- �x�m�K �"�2�B�b�T�B�2�Hx = 2n �m�M�/y = 2m �b�B�M�/�-
�/���M�M �;�B�H�ix2 + y2 = (2 n)2 + (2 m)2 = 4 � (n2 + m2)�X ���H�b�Q �B�b�i �/�B�2 �H�B�M�F�2 �a�2�B�i�2
�/�2�` �;�2�;�2�#�2�M�2�M �:�H�2�B�+�?�m�M�; �2�B�M �o�B�2�H�7���+�?�2�b �p�Q�M �9�- ���#�2�` �/�B�2 �`�2�+�?�i�2 �a�2�B�i�2 �B�b�i �2�b
�M�B�+�?�i�X �6�Q�H�;�H�B�+�? �?���i �/�B�2 �:�H�2�B�+�?�m�M�; �B�M �/�B�2�b�2�K �6���H�H �F�2�B�M�2 �G�º�b�m�M�;�X

�k�X�q�2�M�M �2�B�M�2 �/�2�` �w���?�H�2�Mx �m�M�/y �;�2�`���/�2�- �/�B�2 ���M�/�2�`�2 ���#�2�` �m�M�;�2�`���/�2 �B�b�i�- �x�m�K
�"�2�B�b�T�B�2�H �b�2�Bx �m�M�;�2�`���/�2 �m�M�/x = 2n + 1�- �/���M�M �;�B�H�ix2 = (2 n + 1) 2 =
4n2 + 4n+ 1�- �m�M�/ �/���?�2�` �B�b�ix2 + y2 �m�M�;�2�`���/�2�- �r� �?�`�2�M�/ �/�B�2 �`�2�+�?�i�2 �a�2�B�i�2 �/�2�`
�;�2�;�2�#�2�M�2�M �:�H�2�B�+�?�m�M�; �;�2�`���/�2 �B�b�i�X �a�Q�K�B�i �;�B�#�i �2�b ���m�+�? �B�M �/�B�2�b�2�K �6���H�H�2 �F�2�B�M�2
�G�º�b�m�M�;�X

�j�X�1�b �b�2�B�2�M �M�m�Mx �m�M�/y �#�2�B�/�2 �m�M�;�2�`���/�2�- ���H�b�Qx = 2n + 1 �m�M�/y = 2m + 1�X
�.���M�M �B�b�ix2 + y2 = (2 n + 1) 2 + (2 m + 1) 2 = 4n2 + 4n + 4m2 + 4m + 2�X
�.���K�B�i �/�B�2 �:�H�2�B�+�?�m�M�; �H�º�b�#���` �B�b�i�- �K�m�b�b ���H�b�Qx2+ y2 = 4( n2+ n+ m2+ m)+2 =
8z + 6 �Q�/�2�`n2 + n + m2 + m = 2z + 1�X �L�m�M �B�b�in2 + n �b�i�2�i�b �;�2�`���/�2 �m�M�/
�2�#�2�M�b�Q �B�b�im2+ m �b�i�2�i�b �;�2�`���/�2�- �b�Q�/���b�b �/�B�2 �H�B�M�F�2 �a�2�B�i�2 �/�2�` �H�2�i�x�i�2�M �:�H�2�B�+�?�m�M�;
�;�2�`���/�2 �B�b�i�- �r� �?�`�2�M�/ �/�B�2 �`�2�+�?�i�2 �a�2�B�i�2 �m�M�;�2�`���/�2 �B�b�i�X ���H�b�Q �?���i ���m�+�? �B�M �/�B�2�b�2�K
�6���H�H�2 �/�B�2 �:�H�2�B�+�?�m�M�; �/�2�` ���m�7�;���#�2 �F�2�B�M�2 �G�º�b�m�M�;�X

�A�M�b�;�2�b���K�i �;�B�H�i�, �.�B�2 �;�2�;�2�#�2�M�2 �:�H�2�B�+�?�m�M�;x2 + y2 = 8z + 6 �?���i �F�2�B�M�2 �;���M�x�x���?�H�B�;�2
�G�º�b�m�M�;x�-y�-z�X

���m�7�;���#�2 �R�k�3�R�, �1�B�M�2 �1�B�;�2�M�b�+�?���7�i �`�2�+�?�i�r�B�M�F�H�B�;�2�` �.�`�2�B�2�+�F�2
�6�C�` �D�2�/�2�b �`�2�+�?�i�r�B�M�F�H�B�;�2 �.�`�2�B�2�+�F �K�B�i �/�2�M �;���M�x�x���?�H�B�;�2�M �E���i�?�2�i�2�M�H� �M�;�2�Ma�-b �m�M�/
�/�2�` �;���M�x�x���?�H�B�;�2�M �>�v�T�Q�i�2�M�m�b�2�M�H� �M�;�2c �;�B�H�i�, �J�B�M�/�2�b�i�2�M�b �2�B�M�2 �/�2�` �a�2�B�i�2�M�H� �M�;�2�M �B�b�i
�2�B�M �o�B�2�H�7���+�?�2�b �p�Q�M �8�X
�w�2�B�;�2 �/�B�2�b�X �U�>�X�6�X�V

�G�º�b�m�M�;�,
�1�b �b�2�B�2�Ma = 5m+ r �m�M�/b = 5n+ s �K�B�ir , s 2 f 0, 1, 2, 3, 4g �m�M�/m�-n �M���i�C�`�H�B�+�?�2
�w���?�H�2�M�X �.���M�M �B�b�ia2 = 25m2 + 10mr + r2�- �r�Q�#�2�B �7�C�`r = 0�-1�-2�-3�-4 �B�M �/�B�2�b�2�`
�_�2�B�?�2�M�7�Q�H�;�2 �;�B�H�i�,r2 = 0, 1, 4, 5 + 4, 15 + 1�X
�.�2�b�?���H�# �?���ia2 �#�2�B �.�B�p�B�b�B�Q�M �K�B�i �8 �2�B�M�2�M �_�2�b�ir �K�B�ir 2 f 0, 1, 4g�X
�a�Q�K�B�i �?���ia2 �/�B�2 �.���`�b�i�2�H�H�m�M�;a2 = 5m + r �K�B�i �2�B�M�2�` �M���i�C�`�H�B�+�?�2�M �w���?�Hm�X �:���M�x
�2�#�2�M�b�Q �F���M�M �K���M �b�+�?�`�2�B�#�2�Mb2 = 5n + s �K�B�i �2�B�M�2�` �M���i�C�`�H�B�+�?�2�M �w���?�Hn �m�M�/
s 2 f 0, 1, 4g�X
�6���H�H �R�, �1�b �b�2�Br = 0 �Q�/�2�`s = 0�X �.���M�M �B�b�ia �Q�/�2�`b �2�B�M �o�B�2�H�7���+�?�2�b �p�Q�M �8�X
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�6���H�H �k�, �1�b �b�2�Br = 1�X �.���M�M �B�b�is = 4�X
�q� �`�2 �M� �K�H�B�+�?r = 1 �m�M�/s = 1�- �/���M�M �?� �i�i�2a2 + b2 �/�2�M �_�2�b�i �k �#�2�B �.�B�p�B�b�B�Q�M �K�B�i
�8 �m�M�/ �r�2�;�2�Ma2 + b2 = c2 �i�`� �7�2 �/���b ���m�+�? �x�m �7�C�`c2�X ���#�2�`c2 �F���M�M �M�m�` �2�B�M�2�M
�.�B�p�B�b�B�Q�M�b�`�2�b�i �y�- �R �Q�/�2�` �9 �?���#�2�M �� �2�B�M �q�B�/�2�`�b�T�`�m�+�?�X
���H�b�Q �B�b�ir = 1 �m�M�/s = 4 �m�M�/ �/�2�b�?���H�# �B�b�ia2+ b2 �m�M�/ �/���K�B�i ���m�+�?c2 �2�B�M �o�B�2�H�7���+�?�2�b
�p�Q�M �8�X

�6���H�H �j�, �1�b �b�2�Br = 4�X �.���M�M �B�b�is = 1 �m�M�/ �7�Q�H�;�H�B�+�? �b�B�M�/a2 + b2 �b�Q�r�B�2c2 �o�B�2�H�7���+�?�2
�p�Q�M �8�X

���m�b �/�2�M �/�`�2�B �6� �H�H�2�M �7�Q�H�;�i �B�M�b�;�2�b���K�i�, �J�B�M�/�2�b�i�2�M�b �2�B�M�2 �/�2�` �[�m���/�`�B�2�`�i�2�M �a�2�B�i�2�M�H� �M�@
�;�2�Ma2�-b2 �Q�/�2�`c2 �B�b�i �2�B�M �o�B�2�H�7���+�?�2�b �p�Q�M �8�X �.���M�M �K�m�b�b ���#�2�` ���m�+�? �K�B�M�/�2�b�i�2�M�b
�2�B�M�2 �/�2�` �a�2�B�i�2�M�H� �M�;�2�Ma�-b �Q�/�2�`c �2�B�M �o�B�2�H�7���+�?�2�b �p�Q�M �8 �b�2�B�M�X

�1�B�M �q�m�M�b�+�?
�U�M�B�+�?�i �M�m�`�V �B�M �*�Q�`�Q�M���@�w�2�B�i

�G�B�2�#�2 �G�U�Q�V�2�b�2�`�B�M�M�2�M �m�M�/ �G�U�Q�V�2�b�2�`�-

�#�B�i�i�2 �#�H�2�B�#�i �T�Q�b�B�i�B�p �U���H�b�Q �2�B�M�;�2�b�i�2�H�H�i�- �M�B�+�?�i �#�2�B�K �o�B�`�m�b�@�h�2�b�i�5�V �m�M�/ �M���i�C�`�H�B�+�? �;�2�@
�b�m�M�/�5

�1�m�`�2 �J�P�L�P�A�.�@�_�2�/���F�i�B�Q�M
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�w�m �"�2�b�m�+�? �#�2�B �X�X�X
�.���p�B�/ �>�B�H�#�2�`�i

�p�Q�M �J���`�i�B�M �J���i�i�?�2�B�b

�q�B�2 �b�+�?�Q�M �B�M �>�2�7�i �R�9�8 �7�C�?�`�i �m�M�b �m�M�b�2�` �q�2�; �r�B�2�/�2�` �M���+�? �:�º�i�i�B�M�;�2�M �m�M�/ �r�B�` �b�B�M�/
�x�m �"�2�b�m�+�? �#�2�B �.���p�B�/ �>�B�H�#�2�`�i�- �B�K �H�2�i�x�i�2�M �C���?�`�?�m�M�/�2�`�i �S�`�Q�7�2�b�b�Q�` �7�C�` �J���i�?�2�K���i�B�F
���M �/�2�` �l�M�B�p�2�`�b�B�i� �i �B�M �:�º�i�i�B�M�;�2�M�X

�a�2�?�` �;�2�2�?�`�i�2�` �>�2�`�` �S�`�Q�7�2�b�b�Q�` �>�B�H�#�2�`�i�- �r�Q �H�2�#�i�2�M �m�M�/ �r�B�`�F�i�2�M �a�B�2�\
�A�+�? �r�m�`�/�2 ���K �k�j�X �C���M�m���` �R�3�e�k �B�M �E�º�M�B�;�b�#�2�`�; �B�M �P�b�i�T�`�2�m�=�2�M �D�2�#�Q�`�2�M�- �r���b �K���M
���M �K�2�B�M�2�K �.�B���H�2�F�i �B�K�K�2�` �M�Q�+�? �2�B�M �#�B�b�b�+�?�2�M �?�º�`�i�X� �.�Q�`�i �?���#�2 �B�+�? �/���M�M ���m�+�?
�J���i�?�2�K���i�B�F �b�i�m�/�B�2�`�i�- �R�3�3�8 �T�`�Q�K�Q�p�B�2�`�i �m�M�/ �K�B�+�? �R�3�3�e �?���#�B�H�B�i�B�2�`�i�- �b�Q �/���b�b �B�+�?
�R�3�N�k�f�N�j �2�B�M�2 �S�`�Q�7�2�b�b�m�` �C�#�2�`�M�2�?�K�2�M �m�M�/ ���M �/�2�` �l�M�B�p�2�`�b�B�i� �i �H�2�?�`�2�M �F�Q�M�M�i�2�X �A�K
�C���?�` �R�3�N�8 �r�2�+�?�b�2�H�i�2 �B�+�? ���H�b �S�`�Q�7�2�b�b�Q�` ���M �/�B�2 �l�M�B�p�2�`�b�B�i� �i �B�M �:�º�i�i�B�M�;�2�M�- �r�Q �B�+�?
�/���M�M �K�B�i �K�2�B�M�2�` �6�`���m �E� �i�?�2 �#�B�b �x�m �K�2�B�M�2�K �h�Q�/�2 ���K �R�9�X �6�2�#�`�m���` �R�N�9�j �H�2�#�i�2 �m�M�/
�r�B�`�F�i�2�X �1�M�i�b�+�?�2�B�/�2�M�/ �r���` �B�+�? �/�Q�`�i �/���`���M �#�2�i�2�B�H�B�;�i�- �/���b�b �:�º�i�i�B�M�;�2�M �x�m �2�B�M�2�K �r�2�H�i�@
�r�2�B�i ���M�2�`�F���M�M�i�2�M �6�Q�`�b�+�?�m�M�;�b�x�2�M�i�`�m�K �7�C�` �J���i�?�2�K���i�B�F �r�m�`�/�2�- �r���b �D�2�/�Q�+�? �H�2�B�/�2�`
�M�m�` �#�B�b �R�N�j�j ���M�/���m�2�`�i�2�X

� �q�2�` �/�B�2 �a�i�B�K�K�2 �p�Q�M �.���p�B�/ �>�B�H�#�2�`�i �B�K �P�`�B�;�B�M���H �?�º�`�2�M �r�B�H�H�- �/�2�` �b�2�B ���m�7 �/�B�2 ���m�7�M���?�K�2 �2�B�M�2�` �_���/�B�Q���M�b�T�`���+�?�2
�p�Q�K �R�N�j�y �p�2�`�r�B�2�b�2�M�- �/�B�2 �B�K �A�M�i�2�`�M�2�i �p�2�`�7�C�;�#���` �B�b�i�, �?�i�i�T�b�,�f�f�r�r�r�X���`�/���m�/�B�Q�i�?�2�F�X�/�2�f�2�T�B�b�Q�/�2�f���`�+�?�B�p�`���/�B�Q�@
�;�2�b�+�?�B�+�?�i�2�@�B�M�@�Q�`�B�;�B�M���H�i�Q�2�M�2�M�f�r�B�`�@�K�m�2�b�b�2�M�@�r�B�b�b�2�M�@�r�B�`�@�r�2�`�/�2�M�@�r�B�b�b�2�M�@�/���p�B�/�@�?�B�H�#�2�`�i�b�@�`���/�B�Q���M�b�T�`���+�?�2�@
�R�N�j�y�f�b�r�`�k�f�e�e�d�d�k�N�N�e�f
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�a�B�2 �?���#�2�M �/�m�`�+�? �A�?�` �q�B�`�F�2�M �/�B�2 �J���i�?�2�K���i�B�F �r�2�H�i�r�2�B�i �m�M�/ �#�B�b �?�2�m�i�2 �;�2�T�`� �;�i�X
�q���`�2�M �a�B�2 ���m�+�? �B�M �/�2�` �a�+�?�m�H�2 �� �r���b �/�B�2 �J���i�?�2�K���i�B�F ���M�;�2�?�i �� �b�+�?�Q�M �#�2�b�Q�M�/�2�`�b
�2�M�;���;�B�2�`�i�\
�ò�A�+�? �?���#�2 �K�B�+�? ���m�7 �/�2�` �a�+�?�m�H�2 �M�B�+�?�i �#�2�b�Q�M�/�2�`�b �K�B�i �J���i�?�2�K���i�B�F �#�2�b�+�?� �7�i�B�;�i�-
�/�2�M�M �B�+�? �r�m�b�b�i�2 �D���- �/���b�b �B�+�? �/���b �b�T� �i�2�` �i�m�M �r�C�`�/�2�X�ó

�q�2�H�+�?�2�b �;�2�/�`�m�+�F�i�2 �q�2�`�F �p�Q�M �A�?�M�2�M �?���i�i�2 �/�2�M �;�`�º�=�i�2�M �1�B�M�~�m�b�b ���m�7 �/�B�2 �J���i�?�2�@
�K���i�B�F�\
�.���b �R�3�N�N �2�`�b�+�?�B�2�M�2�M�2 �"�m�+�? �ò�:�`�m�M�/�H���;�2�M �/�2�` �:�2�Q�K�2�i�`�B�2�ó�- �B�M �/�2�K �B�+�? �/�B�2 �#�2�@
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�2�B�M�2�M �"�2�m�i�2�H�X
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���Vn = 2�X
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�G�º�b�m�M�;
�R�X �6���H�Hn = 2�, �3�9
�6�C�ǹ = 2 �F�º�M�M�2�M �r�B�` ���/ �?�Q�+ ���`�;�m�K�2�M�i�B�2�`�2�M�X �1�b �;�B�#�i �k�R �J�º�;�H�B�+�?�F�2�B�i�2�M�- �x�r�2�B
�w���?�H�2�M �U�Q�?�M�2 �"�2���+�?�i�m�M�; �/�2�` �_�2�B�?�2�M�7�Q�H�;�2�V �K�B�i �q�2�`�i�2�M1, ... , 6 ���m�b�x�m�r� �?�H�2�M �U�/�B�2
���m�;�2�M�x���?�H�2�M �/�2�` �#�2�B�/�2�M �q�C�`�7�2�H�~� �+�?�2�M�- �/�B�2 �x�m�b���K�K�2�M�;�2�F�H�2�#�i �r�2�`�/�2�M�V�, �q�2�M�M �r�B�`
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(1, 1), (1, 2), ... , (1, 6), (2, 2), (2, 3), ... , (2, 6), ... , (6, 6).

�.�B�2�b �b�B�M�/6 + 5 + 4 + 3 + 2 + 1 = 21 �J�º�;�H�B�+�?�F�2�B�i�2�M�X �>� �H�i �K���M �/�2�M �2�B�M�2�M �q�C�`�7�2�H
�7�2�b�i�- �b�Q �H� �b�b�i �b�B�+�? �/�2�` ���M�/�2�`�2 �M�m�M �M�Q�+�? �B�M �p�B�2�` �S�Q�b�B�i�B�Q�M�2�M �/�`�2�?�2�M�X �1�b �;�B�#�i ���H�b�Q
�B�M�b�;�2�b���K�i �3�9 �p�2�`�b�+�?�B�2�/�2�M�2 �J�º�;�H�B�+�?�F�2�B�i�2�M�X
�k�X �6���H�Hn �m�M�;�2�`���/�2�,24n

8
�"�2�B �2�B�M�2�` �m�M�;�2�`���/�2�M ���M�x���?�H �p�Q�M �q�C�`�7�2�H�M �F���M�M �K���M �b�Q ���`�;�m�K�2�M�i�B�2�`�2�M�, �C�2�/�2�` �q�C�`�@
�7�2�H �F���M�M �x�m�M� �+�?�b�i �B�M �2�B�M�2 �p�Q�M �k�9 �m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2�M �S�Q�b�B�i�B�Q�M�2�M �;�2�/�`�2�?�i �r�2�`�/�2�M�X
�L���+�? �/�2�K �w�m�b���K�K�2�M�F�H�2�#�2�M �F���M�M �K���M �/�B�2 �q�C�`�7�2�H�`�2�B�?�2 �/�m�`�+�? �.�`�2�?�2�M �U�/�2�` �G� �M�@
�;�2 �M���+�? �m�K�/�`�2�?�2�M�- �r�Q�#�2�B �/�B�2 �Q�#�2�`�2�M �a�2�B�i�2�M �Q�#�2�M �#�H�2�B�#�2�M�- �m�M�/ �o�B�2�`�i�2�H�/�`�2�?�m�M�;�2�M
�2�M�i�H���M�; �/�2�` �H���M�;�2�M ���+�?�b�2�V �B�M ���+�?�i �K�º�;�H�B�+�?�2 �a�i�2�H�H�m�M�;�2�M �#�`�B�M�;�2�M�X

�j�j �J �P�L�P�A�.�R�9�3



���K �K�B�i�i�H�2�`�2�M �q�C�`�7�2�H �F���M�M �K���M �M�m�M ���#�H�2�b�2�M�- �r�B�2 �;�2�/�`�2�?�i �r�m�`�/�2�- �/���b �?�2�B�=�i�-
���H�H�2 ���+�?�i �a�i�2�H�H�m�M�;�2�M �m�M�i�2�`�b�+�?�2�B�/�2�M �b�B�+�?�X �C�2�r�2�B�H�b ���+�?�i �a�i�2�H�H�m�M�;�2�M �H���b�b�2�M �b�B�+�? ���H�@
�b�Q �/�m�`�+�? �.�`�2�?�m�M�;�2�M �B�M�2�B�M���M�/�2�` �C�#�2�`�7�C�?�`�2�M�X �.���K�B�i �;�B�#�i �2�b24n

8 �m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2
�q�C�`�7�2�H�`�2�B�?�2�M�X

�w�m�` ���m�7�;���#�2 �ò�q�C�`�7�2�H ���M�Q�`�/�M�2�M�ó ���m�b �>�2�7�i �R�9�e �;�2�#�2�M �r�B�` �M�m�M �/�B�2 �G�º�b�m�M�; �7�C�` �/�2�M
�p�2�`�#�H�2�B�#�2�M�/�2�M �6���H�H ���M�X

�6���H�Hn �;�2�`���/�2�,24n+4�24n=2

8
�q�B�` �b�i�2�H�H�2�M �m�M�b �p�Q�`�- �/���b�b �/�B�2 �q�C�`�7�2�H �M�2�#�2�M�2�B�M���M�/�2�` �p�Q�M �H�B�M�F�b �M���+�? �`�2�+�?�i�b ���m�7�;�2�@
�`�2�B�?�i �b�B�M�/�X �q�B�` �b�+�?���m�2�M �p�Q�M �Q�#�2�M ���m�7 �/�B�2�b�2 �_�2�B�?�2 �p�Q�M �q�C�`�7�2�H�M�X �.�� �r�B�` �/�B�2 �a�2�B�i�2�M
�M�B�+�?�i �b�2�?�2�M �F�º�M�M�2�M�- �F�2�M�M�2�M �r�B�` �/�B�2 �q�C�`�7�2�H�`�2�B�?�2 �M�B�+�?�i �p�Q�H�H�b�i� �M�/�B�;�X ���H�b ���#�?�B�H�7�2
�K���`�F�B�2�`�2�M �r�B�` �/�B�2 �q�C�`�7�2�H �K�B�i �2�B�M�2�K �S�7�2�B�H ���m�7 �D�2�/�2�` �a�2�B�i�2�- �r�B�2 �B�K �q�C�`�7�2�H�M�2�i�x
�/���`�;�2�b�i�2�H�H�i�,

�1�B�M�2 �q�C�`�7�2�H�`�2�B�?�2 �B�b�i �D�2�i�x�i �2�B�M�/�2�m�i�B�; �#�2�b�+�?�`�B�2�#�2�M �/�m�`�+�?w = ( w1, ... ,wn)�- �r�Q�#�2�B
wi = ( ai , pi ) �/�B�2 ���M�b�B�+�?�i �/�2�bi �@�i�2�M �q�C�`�7�2�H�b ���M�;�B�#�i�X �.���#�2�B �B�b�iai 2 f 1, ... , 6g �/�B�2
���m�;�2�M�x���?�H �m�M�/pi 2 f W, N, O, Sg �/�B�2 �_�B�+�?�i�m�M�; �/�2�b �S�7�2�B�H�b�- ���M�;�2�;�2�#�2�M �B�M �/�2�M
�>�B�K�K�2�H�b�`�B�+�?�i�m�M�;�2�M �q�2�b�i�- �L�Q�`�/�- �P�b�i �m�M�/ �a�C�/�X �.���b �?�2�B�=�i�-wi �B�b�i �2�B�M �1�H�2�K�2�M�i �p�Q�M
A := f 1, ... , 6g � f W, N, O, Sg �m�M�/w �2�B�M �1�H�2�K�2�M�i �p�Q�MX := An�X �P�z�2�M�#���`
�B�b�i# A = 24 �m�M�/# X = 24n�X� ���H�H�2�`�/�B�M�;�b �F���M�M �2�B�M�2 �q�C�`�7�2�H�`�2�B�?�2 �/�m�`�+�? �.�`�2�?�2�M
�m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2 ���M�b�B�+�?�i�2�M �x�2�B�;�2�M�X ���H�b�Q �;�2�?�º�`�2�M �B�K ���H�H�;�2�K�2�B�M�2�M �K�2�?�`�2�`�2w 2 X
�x�m�` �b�2�H�#�2�M �q�C�`�7�2�H�`�2�B�?�2�X �E�Q�K�T�H�B�x�B�2�`�i �r�B�`�/ �/�B�2 �a���+�?�2 �M�m�M �/���/�m�`�+�?�- �/���b�b �x�m �2�B�M�2�`
�q�C�`�7�2�H�`�2�B�?�2 �M�B�+�?�i �B�K�K�2�` �;�H�2�B�+�? �p�B�2�H�2w �;�2�?�º�`�2�M�X
�w�m�M� �+�?�b�i �2�B�M�K���H �F�º�M�M�2�M �r�B�` �/�B�2 �;�2�b���K�i�2 �q�C�`�7�2�H�`�2�B�?�2 �2�M�i�H���M�; �/�2�` �H���M�;�2�M ���+�?�b�2
�m�K �2�B�M�2 �o�B�2�`�i�2�H�/�`�2�?�m�M�; �/�`�2�?�2�M�- �b�Q�- �/���b�b �/�B�2 �Q�#�2�`�2 �a�2�B�i�2 �M���+�? �/�2�` �.�`�2�?�m�M�; �?�B�M�i�2�M
�H�B�2�;�i�X �.�B�2�b�2 �.�`�2�?�m�M�; �M�2�M�M�2�M �r�B�`H : X ! X�X �A�M�/�2�K �r�B�`H �K�2�?�`�7���+�? ���m�b�7�C�?�`�2�M�-
�2�`�?���H�i�2�M �r�B�` �/�B�2 �?���H�#�2 �.�`�2�?�m�M�;H2�- �/�B�2 �.�`�2�B�p�B�2�`�i�2�H�@�.�`�2�?�m�M�;H3 �m�M�/ �b�+�?�H�B�2�=�H�B�+�?
�r�B�2�/�2�` �/�B�2 �m�M�p�2�`� �M�/�2�`�i�2 �S�Q�b�B�i�B�Q�M �/�m�`�+�?H4 = 1�X �.���#�2�B �B�b�i1 : X ! X�-w 7! w�-
�/�B�2 ���#�#�B�H�/�m�M�;�- �/�B�2w �m�M�p�2�`� �M�/�2�`�i �H� �b�b�i�X

���#�#�B�H�/�m�M�; �k�, �>�Q�+�?�/�`�2�?�2�MH �2�B�M�2�` �q�C�`�7�2�H�`�2�B�?�2�- �/���`�;�2�b�i�2�H�H�i �B�M �/�`�2�B �a�+�?�`�B�i�i�2�M�X

� # A �#�2�x�2�B�+�?�M�2�i �/�B�2 �J� �+�?�i�B�;�F�2�B�i �/�2�` �J�2�M�;�2�MA�- ���H�b�Q �/�B�2 ���M�x���?�H �/�2�` �1�H�2�K�2�M�i�2 �B�M �/�B�2�b�2�M �J�2�M�;�2�M�X �A�?�` �F�2�M�M�i
�p�2�`�K�m�i�H�B�+�? �/�B�2 �a�+�?�`�2�B�#�r�2�B�b�2jAj�- �/�B�2 �/���b�b�2�H�#�2 �#�2�/�2�m�i�2�i�X

�J �P�L�P�A�.�R�9�3 �j�9



�q�2�B�i�2�` �;�B�#�i �2�b �/�B�2 �?���H�#�2 �.�`�2�?�m�M�;D : X ! X �2�M�i�H���M�; �/�2�` �F�m�`�x�2�M ���+�?�b�2�- �/�B�2
�b�2�M�F�`�2�+�?�i �/�m�`�+�? �/�B�2 �Q�#�2�M �H�B�2�;�2�M�/�2 �6�H� �+�?�2 �;�2�?�i�X �P�z�2�M�#���` �B�b�iD2 = 1�X
�q�2�M�M �r�B�` �/�B�2 �.�`�2�?�m�M�; �2�B�M�2�b �2�B�M�x�2�H�M�2�M �q�C�`�7�2�H�b �K�B�id : A ! A �#�2�x�2�B�+�?�M�2�M�- �b�Q
�B�b�i �#�2�B�b�T�B�2�H�b�r�2�B�b�2d(6W) = 6 O�-d(5N) = 5 S �m�M�/ �b�Q �r�2�B�i�2�`�X

�.���/�m�`�+�? �2�`�?���H�i�2�M �r�B�` �7�C�`D �/�B�2 �.���`�b�i�2�H�H�m�M�;

D(w1, ... ,wn) = ( d(wn), ... , d(w1)).

�.�B�2 �q�C�`�7�2�H �r�2�`�/�2�M �2�B�M�x�2�H�M �;�2�/�`�2�?�i �m�M�/ �/�B�2 �_�2�B�?�2�M�7�Q�H�;�2 �r�B�`�/ �p�2�`�i���m�b�+�?�i�X

�l�K�/�`�2�?�2�MD �2�B�M�2�` �q�C�`�7�2�H�`�2�B�?�2�X

�L���i�C�`�H�B�+�? �F�º�M�M�i�2�M �r�B�` �M�Q�+�? �/�B�2 �?���H�#�2 �.�`�2�?�m�M�; �2�M�i�H���M�; �/�2�` ���M�/�2�`�2�M �F�m�`�x�2�M ���+�?�b�2
�#�2�i�`���+�?�i�2�M�- �/�B�2�b�2 �B�b�i ���#�2�` �;�H�2�B�+�?DH2 �U�x�r�2�B �J���HH ���M�r�2�M�/�2�M�- �/���M�M �2�B�M �J���HD�V�X
���H�b�Q �#�H�2�B�#�i �2�b �#�2�BD �m�M�/H�X �A�M�b�;�2�b���K�i �?���#�2�M �r�B�` �/�B�2 �7�Q�H�;�2�M�/�2�M ���+�?�i �.�`�2�?�m�M�;�2�M

G = f 1,H, H2, H3, D, DH, DH2, DH3g.

�.�B�2 �L���+�?�2�B�M���M�/�2�`���m�b�7�C�?�`�m�M�; �p�Q�M �#�2�B�b�T�B�2�H�b�r�2�B�b�2DH2 �m�M�/DH �#�`�B�M�;�i �M�B�+�?�i�b �L�2�m�@
�2�b�- �/�2�M�M �2�b �B�b�iDHD = DHD� 1 = H� 1 = H3 �m�M�/ �/�2�b�?���H�#(DH)(DH2) =
DHDH2 = H3H2 = H5 = H�X �L�B�+�?�i �;���M�x �x�m�7� �H�H�B�; �b�+�?�`�2�B�#�2�M �r�B�` �/�B�2 �1�H�2�K�2�M�i�2
�M�2�#�2�M�2�B�M���M�/�2�` �r�B�2 �#�2�B �2�B�M�2�` �J�m�H�i�B�T�H�B�F���i�B�Q�M�X �h���i�b� �+�?�H�B�+�? �;�B�H�i �/���b ���b�b�Q�x�B���i�B�p�;�2�b�2�i�x
�/�2�` �J�m�H�i�B�T�H�B�F���i�B�Q�M�X ���m�=�2�`�/�2�K �}�M�/�2�M �r�B�` �x�m �D�2�/�2�K �1�H�2�K�2�M�ig 2 G �2�B�M �1�H�2�K�2�M�i
h�- �/���b �/�B�2 �.�`�2�?�m�M�;g �r�B�2�/�2�` �`�C�+�F�;� �M�;�B�; �K���+�?�i�- ���H�b�Qhg = 1 �2�`�7�C�H�H�i �U�B�M �/�2�` �h���i
�B�b�ih = g3 �b�Q �2�B�M �1�H�2�K�2�M�i�V�X
�q�B�` �b�+�?�`�2�B�#�2�Mg� 1 := h�X �1�B�M�2 �J�2�M�;�2G �K�B�i �/�B�2�b�2�M �o�2�`�F�M�C�T�7�m�M�;�b�2�B�;�2�M�b�+�?���7�i�2�M
�M�2�M�M�i �K���M �B�M �/�2�` �J���i�?�2�K���i�B�F �2�B�M�2 �:�`�m�T�T�2�X ���M�/�2�`�b ���H�b �#�2�B �/�2�` �J�m�H�i�B�T�H�B�F���i�B�Q�M �p�Q�M
�w���?�H�2�M�- �;�B�H�i �7�C�` �m�M�b�2�`G �D�2�/�Q�+�? �M�B�+�?�i �/���b �E�Q�K�K�m�i���i�B�p�;�2�b�2�i�x�- �/�2�M�M �#�2�B�b�T�B�2�H�b�r�2�B�b�2
�B�b�iHD = DDHD = DH3 6=DH�X �q�B�` �?���#�2�M �D�2�i�x�i �;�2�M�m�; �o�Q�F���#�m�H���` �#�2�B�b���K�K�2�M�-
�m�K �/�B�2 �m�`�b�T�`�C�M�;�H�B�+�?�2 �6�`���;�2 �M���+�? �/�2�` ���M�x���?�H �m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2�` �q�C�`�7�2�H�`�2�B�?�2�M �T�`� �@
�x�B�b�2 �x�m �7���b�b�2�M�, �q�B�2 �p�B�2�H�2 �m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2 �1�H�2�K�2�M�i�2w 2 X �;�B�#�i �2�b�- �r�2�M�M �r�B�` �x�r�2�B
�1�H�2�K�2�M�i�2v, w 2 X ���H�b �;�H�2�B�+�? ���M�b�2�?�2�M�- �b�Q�7�2�`�M �2�b �2�B�Mg 2 G �;�B�#�i �K�B�ig(v) = w�\
�L���- �/���b �B�b�i �B�K�K�2�` �M�Q�+�? �2�B�M �#�B�b�b�+�?�2�M �?�Q�H�T�`�B�; �m�M�/ �m�K�b�i� �M�/�H�B�+�?�X �o�2�`�b�m�+�?�2�M �r�B�`
���H�b�Q�- �2�b �M�Q�+�? �2�i�r���b �#�2�b�b�2�` �x�m �K���+�?�2�M �m�M�/ �7�Q�`�K�m�H�B�2�`�2�M �r�B�` �M�Q�+�? �2�B�M�K���H �M�2�m�-
�r���b �2�b �?�2�B�=�i�- �/���b�b �x�r�2�B �q�C�`�7�2�H�T�Q�b�B�i�B�Q�M�2�M �x�m�` �;�H�2�B�+�?�2�M �q�C�`�7�2�H�`�2�B�?�2 �;�2�?�º�`�2�M�X �q�B�`
�;�2�?�2�M �/���7�C�` �p�Q�M �2�B�M�2�` �q�C�`�7�2�H�`�2�B�?�2 �B�M �2�B�M�2�` �7�2�b�i�2�M �S�Q�b�B�i�B�Q�Mw 2 X ���m�b�X �q�2�M�M
�r�B�` �2�B�M�2 �.�`�2�?�m�M�;g 2 G �/���`���m�7 ���M�r�2�M�/�2�M�- �#�2�F�Q�K�K�2�M �r�B�` �/�B�2 �b�2�H�#�2 �q�C�`�7�2�H�`�2�B�?�2�-
���#�2�` �B�M �/�2�` �M�2�m�2�M �S�Q�b�B�i�B�Q�Mg(w)�X �"�2�i�`���+�?�i�2�M �r�B�` ���H�b�Q ���H�H�2 �S�Q�b�B�i�B�Q�M�2�M�- �/�B�2 �r�B�` ���m�b
w �?�2�`�b�i�2�H�H�2�M �F�º�M�M�2�M�,

Gw := f g(w) : g 2 Gg.
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�.�B�2�b�2 �J�2�M�;�2 �r�B�`�/ �K���M�+�?�K���H ���H�b�P�`�#�B�i�p�Q�Mw �#�2�x�2�B�+�?�M�2�i�- �r�2�B�H �2�b ���H�H�2 �S�Q�b�B�i�B�Q�M�2�M
�b�B�M�/�- �/�B�2w �/�m�`�+�? �.�`�2�?�m�M�; �2�`�`�2�B�+�?�2�M �F���M�M�X �w�r�2�B �S�Q�b�B�i�B�Q�M�2�Mv, w 2 X �;�2�?�º�`�2�M
���H�b�Q �x�m�` �b�2�H�#�2�M �q�C�`�7�2�H�`�2�B�?�2�- �r�2�M�MGv = Gw �B�b�i�X �.�B�2 ���M�x���?�H �m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2�`
�q�C�`�7�2�H�`�2�B�?�2�M �B�b�i �/���?�2�`

# f Gw : w 2 Xg.

�E�C�`�x�2�` �F���M�M �K���M �2�b �r�Q�?�H �M�B�+�?�i ���m�b�/�`�C�+�F�2�M�5 �q�B�` �r�B�b�b�2�M �b�+�?�Q�M�- �/���b�b# G = 8 �B�b�i
�m�M�/# X = 24n�X �.�B�2 �q�2�H�i �r� �`�2 �M�m�M �b�2�?�` �2�B�M�7���+�?�- �r�2�M�M �D�2�/�2�` �P�`�#�B�iGw �2�#�2�M�7���H�H�b
���+�?�i �1�H�2�K�2�M�i�2 �?� �i�i�2�X �.���M�M �K�C�b�b�i�2 �K���M �2�B�M�7���+�? �M�m�`24n=8 �`�2�+�?�M�2�M�X �a�Q �2�B�M�7���+�?
�B�b�i �2�b ���#�2�` �M�B�+�?�i�X �"�2�i�`���+�?�i�2�M �r�B�` �2�i�r�� �/�2�M �6���H�Hn = 2 �m�M�/w = (6 O, 6W)�X

�.���M�M �B�b�iD(w) = ( d(6W), d(6O)) = (6 O, 6W) = w�X �.�m�`�+�? �/�B�2 �.�`�2�?�m�M�@
�;�2�MH �2�M�i�b�i�2�?�2�M ���#�2�` �m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2 �S�Q�b�B�i�B�Q�M�2�MH(w) = (2 N, 5O)�-H2(w) =
(1S, 1N)�- H3(w) = (5 W, 2S)�X �q�B�` �#�2�`�2�+�?�M�2�M �M�Q�+�?DH(w) = (5 W, 2S) =
H3(w)�-DH2(w) = (1 S, 1N) = H2(w) �m�M�/DH3(w) = (2 N, 5O) = H(w) �m�M�/
�b�2�?�2�M �b�Q�- �/���b�b#( Gw) = 4 �7�C�ẁ = (6 O, 6W)�X �P�z�2�M�#���` �b�B�M�/w�-H(w)�-H2(w)
�m�M�/H3(w) ���H�H�2 �m�M�i�2�`�b�+�?�B�2�/�H�B�+�? �7�C�` �D�2�/�2�bw 2 X�X

�q�B�` �b�2�?�2�M �b�Q�- �/���b�b#( Gw) �2�M�i�r�2�/�2�`4 �Q�/�2�8̀ �B�b�i�X �C�2�i�x�i �K�C�b�b�2�M �r�B�` �M�m�` �M�Q�+�?
�r�B�b�b�2�M�- �r�B�2 �Q�7�i �2�b4 �B�b�i �m�M�/ �r�B�2 �Q�7�i8�X �a�B�+�?�2�`�H�B�+�? �B�b�i �2�b �M�C�i�x�H�B�+�? �x�m �r�B�b�b�2�M�- �r�B�2
�p�B�2�H�2 �S�Q�b�B�i�B�Q�M�2�M �2�B�Mg 2 G �m�M�p�2�`� �M�/�2�`�i �H� �b�b�i�X �"�2�B �/�2�M �.�`�2�?�m�M�;�2�MH�-H2 �m�M�/H3

�b�B�M�/ �/�B�2�b �F�2�B�M�2�- ���#�2�`D �H� �b�b�i(6O, 6S) �m�M�p�2�`� �M�/�2�`�i�- �r�B�2 �r�B�` �Q�#�2�M �;�2�b�2�?�2�M �?���#�2�M�X
�6�C�` �7�2�b�i�2�bg 2 G �b�+�?�`�2�B�#�2�M �r�B�`

Xg = f w 2 X : g(w) = wg

�7�C�` �/�B�2 �J�2�M�;�2 �/�2�` �6�B�t�T�m�M�F�i�2 �p�Q�Mg�X �q�B�2 �p�B�2�H�2 �1�H�2�K�2�M�i�2 �?���iXg�\ �L�m�M�- �/���b �?� �M�;�i
�p�Q�M �; ���#�X

�P�z�2�M�#���` �;�B�H�iX1 = X �m�M�/XH = XH2
= XH3

= ; �X �6�C�` �r�2�H�+�?�2w �;�B�H�i ���#�2�`
D(w) = w�\ �.�B�2�b �B�b�i �;�2�M���m �/���M�M �/�2�` �6���H�H�- �r�2�M�Mwn = d(w1) �B�b�i�-wn� 1 =
d(w2) �m�M�/ �b�Q �r�2�B�i�2�`�X �A�b�in �m�M�;�2�`���/�2�- �b�Q �F���M�M �/�B�2 �"�2�/�B�M�;�m�M�; �7�C�` �/�2�M �K�B�i�i�H�2�`�2�M
�q�C�`�7�2�H �M�B�+�?�i �2�`�7�C�H�H�i �r�2�`�/�2�M �m�M�/ �2�b �;�B�H�iXD = ; �X �A�b�in �;�2�`���/�2�- �b�Q �F�º�M�M�2�M �r�B�`
w1, w2, ... ,wn

2
�7�`�2�B ���m�bA �r� �?�H�2�M �m�M�/ �K�C�b�b�2�M �/���M�Mwn = d(w1) �m�M�/ �b�Q �r�2�B�i�2�`

�b�2�i�x�2�M�X �A�M �/�B�2�b�2�K �6���H�H �B�b�i ���H�b�Q# XD = 24
n
2 �X �A�M �;�H�2�B�+�?�2�` �q�2�B�b�2 �2�`�?���H�i�2�M �r�B�` �7�C�`

g 2 f D, DH, DH2, DH3g�- �/���b�bXg = ; �B�b�i�- �7���H�H�bn �m�M�;�2�`���/�2 �B�b�i �m�M�/# Xg = 24
n
2 �-

�7���H�H�bn �;�2�`���/�2 �B�b�i�X �q�B�` �7���b�b�2�M �x�m�b���K�K�2�M�, �6�C�`n �;�2�`���/�2 �B�b�i

# Xg =

8
><

>:

24n, �7���H�H�bg = 1,
24

n
2 , �7���H�H�bg = D, DH, DH2, DH3,

0, �b�Q�M�b�i�X

�C�2�i�x�i �F�Q�K�K�i �/�2�` �S�m�M�F�i�- �r�Q �r�B�` �B�M �/�B�2 �w���m�#�2�`�F�B�b�i�2 �;�`�2�B�7�2�M�X �1�b �;�B�#�i �2�B�M�2 �F�Q�K�#�B�@
�M���i�Q�`�B�b�+�?�2 �:�H�2�B�+�?�m�M�;�- �/�B�2 ���M�x���?�H �/�2�` �P�`�#�B�i�b# f Gw : w 2 Xgg ���m�b �/�2�M# Xg

�#�2�`�2�+�?�M�2�i�- �/���b �G�2�K�K�� �p�Q�M �"�m�`�M�b�B�/�2�@ �6�`�Q�#�2�M�B�m�b�,
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# f Gw : w 2 Xg =
1

# G

X

g2G

# Xg.

�>�B�2�`���m�b �#�2�`�2�+�?�M�2�M �r�B�` �M�m�M �2�M�/�H�B�+�? �/�B�2 ���M�x���?�H �m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2�` �q�C�`�7�2�H�`�2�B�?�2�M�X
�A�K �6���H�H�- �r�Qn �;�2�`���/�2 �B�b�i�,

# f Gw : w 2 Xg =
24n + 4 � 24

n
2

8
. �U� �V

�A�K �6���H�Hn = 2 �#�2�F�Q�K�K�2�M �r�B�`1
8(576 + 96) = 84�- �r�B�2 �Q�#�2�M �b�+�?�Q�M �#�2�`�2�+�?�M�2�i�X

�G�2�K�K�� �p�Q�M �"�m�`�M�b�B�/�2�@�6�`�Q�#�2�M�B�m�b
�a�2�BX �2�B�M�2 �2�M�/�H�B�+�?�2 �J�2�M�;�2 �m�M�/G �2�B�M�2 �2�M�/�H�B�+�?�2 �:�`�m�T�T�2 �p�Q�M ���#�#�B�H�/�m�M�;�2�MX ! X�X
�6�C�g̀ 2 G �b�2�B

Xg = f x 2 X : g(x) = xg

�/�B�2 �J�2�M�;�2 �/�2�` �6�B�t�T�m�M�F�i�2 �p�Q�Mg�X �6�C�`x 2 X �b�2�BGx = f g(x) : g 2 Gg �/�2�` �P�`�#�B�i
�p�Q�Mx�X �.���b �G�2�K�K�� �p�Q�M �"�m�`�M�b�B�/�2�@�6�`�Q�#�2�M�B�m�b �;�B�#�i ���M�- �/���b�b �/�B�2 ���M�x���?�H �/�2�` �P�`�#�B�i�b
�#�2�`�2�+�?�M�2�i �r�2�`�/�2�M �F���M�M ���H�b

# f Gx : x 2 Xg =
1

# G

X

g2G

# Xg.

�l�K �/�B�2�b�2 �A�/�2�M�i�B�i� �i �x�m �#�2�r�2�B�b�2�M�- �/�2�}�M�B�2�`�2�M �r�B�`�/ �/�B�2�a�i���M�/�;�`�m�T�T�2�Q�/�2�`�6�B�t�;�`�m�T�T�2
�p�Q�Mx 2 X �/�m�`�+�?

Gx := f g 2 G : g(x) = xg.

�.�B�2�b �B�b�i �B�M �/�2�` �h���i �2�B�M�2 �:�`�m�T�T�2�- �/�2�M�M ���m�bg, h 2 Gx �7�Q�H�;�i�- �/���b�b(gh)(x) =
g(h(x)) = g(x) = x �B�b�i�- ���H�b�Qgh 2 Gx �X �:�B�H�igh = 1 �7�C�` �;�2�r�B�b�b�2g 2 Gx �m�M�/
h 2 G�- �b�Q �B�b�ig(x) = x = ( gh)(x)�X ���H�b�Q �B�b�ih(x) = x �m�M�/ �/���K�B�ih 2 Gx �X
�q�B�` �x� �?�H�2�M �M�m�M �/�B�2 �S�����`�2(g, x) �K�B�ig(x) = x ���m�7 �x�r�2�B �q�2�B�b�2�M �m�M�/ �#�2�F�Q�K�K�2�M

X

x2X

# Gx = # f (g, x) : g(x) = xg =
X

g2G

# Xg.

�w�my 2 Gx �r� �?�H�2�M �r�B�` �2�B�Mgx 2 G �K�B�igx(x) = y�X �.�B�2 �J�2�M�;�2G �x�2�`�7� �H�H�i �B�M �/�B�2
�T�����`�r�2�B�b�2 �/�B�b�D�m�M�F�i�2�M �J�2�M�;�2�M �U�/�B�2 �b�Q�;�2�M���M�M�i�2�M �_�2�b�i�F�H���b�b�2�M �K�Q�/�m�H�QGx �V

Gx,y := f f 2 G : f (x) = yg, y 2 Gx.

�6�C�`f 2 Gx,y �B�b�if � 1gy(x) = f � 1(y) = x�- ���H�b�Q �B�b�if � 1gy 2 Gx �X ���M�/�2�`�2�`�b�2�B�i�b �B�b�i
�7�C�` �D�2�/�2�bh 2 Gx ���m�+�?gh 2 Gx �X ���H�b�Q �B�b�i# Gx,y = Gx �m�M�/ �/���K�B�i

# G =
X

y2Gx

# Gx,y = (# Gx)(# Gx).

�6�C�ỳ 2 Gx �B�b�iGy = Gx �- ���H�b�Q �B�b�i

# Gy =
# G
# Gx

= # Gx
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�m�M�/ X

y2Gx

# Gy = # G.

�q�B�` �#�2�M�m�i�x�2�M �/�B�2�b �B�M �/�2�` �/�`�B�i�i�2�M �w�2�B�H�2 �m�M�/ �2�`�?���H�i�2�MX

g2G

Xg =
X

y2X

# Gy

=
X

J2f Gx: x2Xg

X

y2J

# Gy

=
X

J2f Gx: x2Xg

# G

= # f Gx : x 2 Xg � # G.

�.���K�B�i �B�b�i �/���b �G�2�K�K�� �p�Q�M �"�m�`�M�b�B�/�2�@�6�`�Q�#�2�M�B�m�b �#�2�r�B�2�b�2�M�Xq.e.d.

�J���i�?�2�K���i�B�b�+�?�2 �1�M�i�/�2�+�F�m�M�;�2�M

�w���?�H�2�M�- �/�B�2 �b�B�+�? �b�2�H�#�b�i �#�2�b�+�?�`�2�B�#�2�M

�a�2�Bn = a0 a1...ak �2�B�M�2(k + 1) �@�x�B�z�`�B�;�2 �w���?�H�X
n �#�2�b�+�?�`�2�B�#�i �b�B�+�? �b�2�H�#�b�i�- �r�2�M�M �7�C�` �D�2�/�2 �B�?�`�2�` �w�B�z�2�`�Mai �;�B�H�i�, �.�B�2 �w�B�z�2�`ai �;�B�#�i ���M�-
�r�B�2 �p�B�2�H�2 �w�B�z�2�`�Mi �/�B�2 �w���?�Hn �#�2�b�B�i�x�i�X
���V�1�`�F�H� �`�2�- �r���`�m�K �2�B�M�2 �b�B�+�? �b�2�H�#�b�i �#�2�b�+�?�`�2�B�#�2�M�/�2 �w���?�H �?�º�+�?�b�i�2�M�b10�@�x�B�z�`�B�; �B�b�i�X
�#�V�1�`�F�H� �`�2�- �r���`�m�K �R�k�R�y �b�B�+�? �b�2�H�#�b�i �#�2�b�+�?�`�2�B�#�i�X
�+�V�E���M�M �2�B�M�210�@�x�B�z�`�B�;�2 �b�B�+�? �b�2�H�#�b�i �#�2�b�+�?�`�2�B�#�2�M�/�2 �w���?�Ha0 � 7 �Q�/�2�à0 � 5

�2�`�7�C�H�H�2�M�\
�/�V�"�2�b�i�B�K�K�2 ���H�H�210�@�x�B�z�`�B�;�2�M �b�B�+�? �b�2�H�#�b�i �#�2�b�+�?�`�2�B�#�2�M�/�2�M �w���?�H�2�M�X
�2�V�.�2�` �M�2�m�;�B�2�`�B�;�2 �G�2�b�2�` �K�º�;�2 ���H�H�2 �b�B�+�? �b�2�H�#�b�i �#�2�b�+�?�`�2�B�#�2�M�/�2�M �w���?�H�2�M �� �Q�/�2�`

�r�2�M�B�;�b�i�2�M�b �2�B�M�B�;�2 �p�Q�M �B�?�M�2�M �� �#�2�b�i�B�K�K�2�M�X
�U�*�>���V

�>�B�M�r�2�B�b�,�1�m�`�2 �K���i�?�2�K���i�B�b�+�?�2�M �1�M�i�/�2�+�F�m�M�;�2�M �F�º�M�M�i �A�?�` �#�B�b �x�m�K �R�8�X �6�2�#�`�m���` �k�y�k�k ���M �/�B�2 �J�P�L�P�A�.�@
�_�2�/���F�i�B�Q�M �2�B�M�b�2�M�/�2�M�- �/�2�M�M ���m�+�? �?�B�2�`�#�2�B �;�B�#�i �2�b �S�m�M�F�i�2 �x�m �2�`�;���i�i�2�`�M�X �1�m�`�2 �1�`�;�2�#�M�B�b�b�2 �r�2�`�/�2�M
�D�2�r�2�B�H�b �B�K �C�#�2�`�M� �+�?�b�i�2�M �>�2�7�i �2�`�b�+�?�2�B�M�2�M�X

�G�º�b�m�M�; �/�2�` ���m�7�;���#�2 ���m�b �>�2�7�i �R�9�e

�.�B�2 ���m�7�;���#�2 �r�B�`�/ �B�K ���`�i�B�F�2�H �ò�q�C�`�7�2�H�`�2�B�?�2�M�ó �U�b�B�2�?�2 �a�2�B�i�2 �j�j �B�M �/�B�2�b�2�K �>�2�7�i�V �#�2�@
�b�+�?�`�B�2�#�2�M�X
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�J�B�i �/�B�2�b�2�` ���m�7�;���#�2 �?���#�2�M �b�B�+�? �#�2�b�+�?� �7�i�B�;�i�, �C�Q�b�2�}�M�2 �E���=�M�2�` �U�:�v�K�M���b�B�m�K �P�#�2�`�@
�m�`�b�2�H�- �E�H���b�b�2 �R�k�V�- �S�?�B�H�B�T�T �G�º�`�+�F�b �U�h�`�B�2�`�- �6�`�B�2�/�`�B�+�?�@�q�B�H�?�2�H�K�@�:�v�K�M���b�B�m�K�- �E�H���b�b�2
�R�y�V�- �P�b�+���` �a�m �U���H�x�2�v�- �1�H�B�b���#�2�i�?�@�G���M�;�;� �b�b�2�`�@�:�v�K�M���b�B�m�K�- �E�H���b�b�2 �N�V �m�M�/ �*�H�2�K�2�M�b
�w���#�2�H �U�J���B�M�x�- �h�?�2�`�2�b�B���M�m�K�- �E�H���b�b�2 �R�j�V�X

�w�m �h�2�B�H �� �U�6���H�Hn = 2�V �b�+�?�`�2�B�#�i �*�H�2�K�2�M�b�,
�w�m�2�`�b�i �m�M�i�2�`�b�m�+�?�2�M �r�B�` �/�B�2 �E�H�2�#�2�~� �+�?�2�M�X �.�B�21 �p�Q�K �2�`�b�i�2�M �q�C�`�7�2�H �F���M�M �K�B�i6
�w���?�H�2�M �p�Q�K �x�r�2�B�i�2�M �q�C�`�7�2�H �F�Q�K�#�B�M�B�2�`�i �r�2�`�/�2�M�X �.�B�22 �p�Q�K �2�`�b�i�2�M �q�C�`�7�2�H �F���M�M
�M�Q�+�? �K�B�i5 �w���?�H�2�M �p�Q�K �x�r�2�B�i�2�M �q�C�`�7�2�H �F�Q�K�#�B�M�B�2�`�i �r�2�`�/�2�M �m�M�/ �b�Q �r�2�B�i�2�`�- ���H�b�Q
6 + 5 + 4 + 3 + 2 + 1 = 21 �J�º�;�H�B�+�?�F�2�B�i�2�M �/�2�` �o�2�`�F�H�2�#�m�M�;�X

�E�H�2�#�2�M �M�m�M �/�B�2 �q�C�`�7�2�H ���M �x�r�2�B �#�2�b�i�B�K�K�i�2�M �6�H� �+�?�2�M ���M�2�B�M���M�/�2�`�- �b�Q �;�B�#�i �2�b �b�i�2�i�b
�p�B�2�` �K�º�;�H�B�+�?�2 ���m�b�`�B�+�?�i�m�M�;�2�M �/�2�` �q�C�`�7�2�H �x�m�2�B�M���M�/�2�`�- �/�B�2 �K���M �2�`�?� �H�i�- �B�M�/�2�K �K���M
�q�C�`�7�2�H1 �7�2�b�i�?� �H�i �m�M�/ �q�C�`�7�2�H2 �2�M�i�H���M�; �/�2�` �ò�E�H�2�#�2���+�?�b�2�ó �`�Q�i�B�2�`�i�X
�6�C�ǹ = 2 �b�B�M�/ �/���?�2�`21� 4 = 84 �q�C�`�7�2�H�`�2�B�?�2�M �K�º�;�H�B�+�?�X

�w�m �h�2�B�H �# �U�6���H�Hn �m�M�;�2�`���/�2�V�, �C�2�/�2�` �q�C�`�7�2�H �F���M�M �2�B�M�2 �p�Q�M24 �S�Q�b�B�i�B�Q�M�2�M �2�B�M�M�2�?�@
�K�2�M�X �L���+�? �/�2�K �w�m�b���K�K�2�M�F�H�2�#�2�M �F���M�M �K���M �/�B�2 �a�i���M�;�2 �/�m�`�+�? �.�`�2�?�2�M �U�H���M�;�2
���+�?�b�2 �m�M�/ �2�B�M�2 �F�m�`�x�2 ���+�?�b�2�V �B�M8 �K�º�;�H�B�+�?�2 �a�i�2�H�H�m�M�;�2�M �#�`�B�M�;�2�M�X ���K �K�B�i�i�H�2�`�2�M
�q�C�`�7�2�H �F���M�M �K���M ���#�H�2�b�2�M�- �r�B�2 �;�2�/�`�2�?�i �r�m�`�/�2�- �/���b �?�2�B�=�i�- ���H�H�28 �a�i�2�H�H�m�M�;�2�M �m�M�i�2�`�@
�b�+�?�2�B�/�2�M �b�B�+�?�X �C�2�r�2�B�H�b8 �a�i�2�H�H�m�M�;�2�M �H���b�b�2�M �b�B�+�? ���H�b�Q �/�m�`�+�? �.�`�2�?�m�M�;�2�M �B�M�2�B�M���M�/�2�`
�C�#�2�`�7�C�?�`�2�M�X

�1�b �;�B�#�i ���H�b�Q24n

8 �m�M�i�2�`�b�+�?�B�2�/�H�B�+�?�2 �q�C�`�7�2�H�b�i���M�;�2�M �7�C�` �m�M�;�2�`���/�2n�X

�G�º�b�m�M�;�2�M �x�m �/�2�M
���m�7�;���#�2�M �x�m�K �M�2�m�2�M �C���?�`

�p�Q�M �a�2�B�i�2 �9

�C���?�`�2�b�x���?�H�2�M

�.���b �7�Q�H�;�2�M�/�2 �Z�m���/�`���i �B�b�i �2�B�M�2 �K�º�;�H�B�+�?�2 �G�º�b�m�M�;�,

�R �k�y�k�y�k�y�k�R �k�y�k�k

�k�y�k�R �k�y�k�k�R �k�y�k�y
�k�y�k�k �k�y�k�R�k�y�k�y �R

�k�y�k�y �R�k�y�k�k �k�y�k�R

�j�N �J �P�L�P�A�.�R�9�3



�1�M�/�x�B�z�2�`�M

�.�B�2 �2�`�b�i�2�M21 �S�Q�i�2�M�x�2�M �p�Q�M17 �?���#�2�M �/�B�2 �#�2�B�/�2�M �1�M�/�x�B�z�2�`�M

n 1 2 3 4 5 6 7 �X�X�X18 19 20 21
17n 17 89 13 21 57 69 73�X�X�X09 53 01 17

�.���b21. �1�H�2�K�2�M�i17 �/�2�` �h���#�2�H�H�2 �x�2�B�;�i�, �.�B�2 �#�2�B�/�2�M �H�2�i�x�i�2�M �w�B�z�2�`�M �p�Q�M17n �7�C�`
n = 1, 2, 3, ... �#�B�H�/�2�M �w�v�F�H�2�M �/�2�` �G� �M�;�220�X �q�2�B�H2020�2�B�M �o�B�2�H�7���+�?�2�b �p�Q�M20 �B�b�i�-
�?���i172022 = 172020 � 172 �/�B�2 �1�M�/�x�B�z�2�`�M89�X

�1�B�M �#�2�b�Q�M�/�2�`�2�b �S�`�Q�/�m�F�i

�q�2�;�2�M1 � 1
k2 = k2� 1

k2 = (k� 1)(k+1)
k�k �F���M�M �K���MPn �b�Q �/���`�b�i�2�H�H�2�M�,

Pn = P0� P00�K�B�iP0=
1
2

�
2
3

�
3
4

� � �
n � 1

n
=

1
n

�m�M�/P00=
3
2

�
4
3

�
5
4

� � �
n + 1

n
=

n + 1
2

.

�6�C�ǹ = 2021 �B�b�i �/���M�MP2021 = 1
2021 � 2022

2 = 1
2 � 2022

2021�X

�w�r�2�B �l�M�;�H�2�B�+�?�m�M�;�2�M

�1�b �B�b�i�,2022> (
p

2021)2 � (a + b + c)2�X
���m�b(a + b + c)2 � (c + c + c)2 = 9c2 �7�Q�H�;�i �l�M�;�H�2�B�+�?�m�M�; �U�R�V�X
���m�=�2�`�/�2�K �;�B�H�i

2022>
p

2021
2

� (a + b + c)2 = a2 + 2a(b + c) + ( b + c)2

= a2 + b2 + c2 + 2ab+ 2ac + 2bc

� a2 + b2 + c2 + 2b2 + 2c2 + 2c2.

�C���?�`�2�b�x���?�H�@���m�7�;���#�2

Sn =
�
n2 � 2n + 12� +

�
n2 � 4n + 22� + ... +

�
n2 � 2 � 4039n + 4043

� 2

= 4043n2 � 2 (1 + 2 + ... + 4043) n +
�
12 + 22 + ... + 40432�

= 4043
�
n2 � 2

4043 � 4043�4044
2 n

�
+

�
12 + 22 + ... + 40432�

= 4043
�
n2 � 2 � 2022n + 20222 � 20222

�
+

�
12 + 22 + ... + 4043

� 2

= 4043
�
(n � 2022)2 � 20222

�
+

�
12 + 22 + ... + 40432�

�.���`���m�b �7�Q�H�;�i�,Sn �?���i �/�2�M �F�H�2�B�M�b�i�2�M �q�2�`�i �7�C�`n = 2022�X

�J �P�L�P�A�.�R�9�3 �9�y



�_�m�#�`�B�F �/�2�` �G�º�b�2�` �m�M�/ �G�º�b�2�`�B�M�M�2�M
�a�i���M�/ �M���+�? �>�2�7�i �R�9�8

���H�x�2�v�- �1�H�B�b���#�2�i�?�@�G���M�;�;� �b�b�2�`�@�:�v�K�M���b�B�m�K�U�"�2�i�`�X �G�2�?�`�2�`�B�M�, �6�`���m �G�C�M�B�M�;�V�,
�E�H�X �d�,�:���#�`�B�2�H �6���#�2�` �k�k�- ���M�M�� �G�2�M�� �.�`�2�b�+�?�2�` �k�y�c
�E�H�X �3�,�P�b�+���` �a�m �R�d�R�- �C���M�@�*�?�`�B�b�i�B���M �q�2�#�2�` �j�k�c
�E�H�X �R�R�,�G�m�F���b �"�Q�`�M �8�e�X

���b�+�?���z�2�M�#�m�`�;�- �E�`�Q�M�#�2�`�;�@�:�v�K�M���b�B�m�K�,
�E�H�X �d�,�C�Q�M���i�?���M �_�2�m�i�?�M�2�` �9�9�-�8�X

�.�Q�`�7�2�M�- �:�v�K�M���b�B�m�K�,
�E�H�X �d�,�1�K�B�H �.�º�`�` �R�d�X

�1�b�T�2�H�F���K�T�- �a�º�/�2�`�#�H�Q�K�@�:�v�K�M���b�B�m�K�,
�E�H�X �e�,�G�B�M�m�b �a���H�Q�+�? �9�j�-�8�- �J�B�F�� �a�+�?� �7�2�` �8�3�-�8�- �>���;�2�M �>�Q�?�H�#�2�B�M �R�d�c
�E�H�X �R�k�,�J���`�p�B�M �q�2�M�x�2�H �9�e�X

�6�`�B�2�/�#�2�`�;�- ���m�;�m�b�i�B�M�2�`�b�+�?�m�H�2�,
�E�H�X �3�,�E�Q�M�b�i���M�i�B�M �>�2�`�#�b�i �3�j�c
�E�H�X �R�R�,���H�2�F�b���M�/�`�� �>�2�`�#�b�i �8�N�X

�:�2�B�b�2�M�?�2�B�K�- �A�M�i�2�`�M���i�b�b�+�?�m�H�2 �a�+�?�H�Q�b�b �>���M�b�2�M�#�2�`�;�,
�E�H�X �R�y�,�G���b�b�2 �"�H�m�K �3�j�c
�E�H�X �R�k�,�a�º�M�F�2 �a�+�?�M�2�B�/�2�` �k�8�X

�:�B�H�+�?�B�M�;�- �*�?�`�B�b�i�Q�T�?�@�S�`�Q�#�b�i�@�:�v�K�M���b�B�m�K�,
�E�H�X �d�,�C���+�Q�# �a�+�?�K�B�i�i�M�2�` �e�d�X

�>���/���K���`�- �6�C�`�b�i�@�C�Q�?���M�M�@�G�m�/�r�B�;�@�a�+�?�m�H�2�,
�E�H�X �8�,�C�m�H�B�� �>���M�b �j�c
�E�H�X �R�y�,�h�?�2�`�2�b�� �>�Q�`�b�i�F�º�i�i�2�` �R�k�X

�>�Q�7�- �C�Q�?���M�M�@�*�?�`�B�b�i�B���M�@�_�2�B�M�?���`�i�@�:�v�K�M���b�B�m�K�,
�E�H�X �d�,�6�B�M�D�� �q�2�B�= �d�X

�A�M�;�Q�H�b�i���/�i�- �*�?�`�B�b�i�Q�T�?�@�a�+�?�2�B�M�2�`�@�:�v�K�M���b�B�m�K�,
�E�H�X �8�,�h�2�D���b �a�?�B�p���F�m�K���` �9�9�-�8�c
�E�H�X �d�,�C���#�B�` ���Q�m�x�B �j�3�-�8�c
�E�H�X �3�,�a���`���? �J���`�F�?�Q�7 �j�e�X

�G�B�M�x�- �J���`�i�B�M�m�b�@�:�v�K�M���b�B�m�K�,
�E�H�X �R�y�,�a�B�K�Q�M �q���H�/�2�F �R�8�X

�J���B�M�x�- �J���`�B���@�q���`�/�@�a�+�?�m�H�2�,
�E�H�X �e�,���M�M�� �a���H���`�m �k�9�X

�9�R �J �P�L�P�A�.�R�9�3



�J���B�M�x�- �:�v�K�M���b�B�m�K �P�#�2�`�b�i���/�i�,
�E�H�X �R�R�,�S���b�+���H �"�Q�?�H�B�M�;�2�` �R�y�-�8�X

�J���B�M�x�- �P�i�i�Q�@�a�+�?�Q�i�i�@�:�v�K�M���b�B�m�K�,
�E�H�X �e�,�o�B�+�i�Q�` �J���v�2�` �R�3�c
�E�H�X �R�R�,�_���T�?���2�H �J���v�2�` �k�k�X

�J���B�M�x�- �h�?�2�`�2�b�B���M�m�K�,
�E�H�X �R�k�,�*�H�2�K�2�M�b �w���#�2�H �3�j�X

�L�2�m�r�B�2�/�- �q�2�K�2�`�@�>�2�B�b�2�M�#�2�`�;�@�:�v�K�M���b�B�m�K�,
�E�H�X �3�,�C�Q�M�� �_�B�+�?���`�i�x �R�R�X

�L�C�`�i�B�M�;�2�M�- ���H�#�2�`�i�@�a�+�?� �|�2�@�a�+�?�m�H�2�,
�E�H�X �R�R�,�a���H�p���i�Q�`�2 �A�T�T�Q�H�B�i�Q �9�R�c
�E�H�X �R�j�,�C�Q�?���M�M�2�b �E�2�?�`�#�2�`�;�2�` �e�y�X

�P�#�2�`�m�`�b�2�H�- �:�v�K�M���b�B�m�K�,
�E�H�X �e�,�C���b�K�B�M �"�Q�`�`�K���M�M �9�k�c
�E�H�X �d�,�G�Q�m�B�b�� �G�m�F�Q�r�B���F �j�e�- �J���i�b �"�m�/� �m�b �k�d�c
�E�H�X �3�,�1�K�B�H�B�2 �"�Q�`�`�K���M�M �9�y�c
�E�H�X �R�R�,�C�Q�b�2�}�M�2 �E���=�M�2�` �d�9�- �S���m�H�B�M�� �>�2�`�#�2�` �3�c
�E�H�X �R�k�,�E���i�?�`�B�M �"�Q�`�`�K���M�M �8�8�-�8�X

�a�+�?�Q�M�/�Q�`�7�- �"�m�`�;�@�:�v�K�M���b�B�m�K�,
�E�H�X �R�k�,�*�?�`�B�b�i�B���M �*���`�/�� �R�R�X

�a�+�?�`�Q�#�2�M�?���m�b�2�M�- �:�v�K�M���b�B�m�K
�E�H�X �d�,�G�m�+�� �a�B�M�/�2�H �e�d�X

�a�B�K�#���+�? ���K �A�M�M�- �h���b�b�B�H�Q�@�:�v�K�M���b�B�m�K�,
�E�H�X �d�,���H�2�t���M�/�2�` �E�Q�#�H�#���m�2�` �R�k�3�-�8�X

�h���M�;�2�`�K�C�M�/�2�- �.�B�2�b�i�2�`�r�2�;�;�v�K���M�B�b�m�K�,
�E�H�X �e�,�J���B �G�B�M�? �.���M�; �e�8�c
�E�H�X �N�,�h�m �a���K �.���M�; �R�R�y�c
�E�H�X �R�R�,�J�B�`�B���K �"�C�i�i�M�2�` �3�9�X

�h�`�B�2�`�- �6�`�B�2�/�`�B�+�?�@�q�B�H�?�2�H�K�@�:�v�K�M���b�B�m�K�,
�E�H�X �N�,�S�?�B�H�B�T�T �G�º�`�+�F�b �R�y�8�-�8�X

�h�`�Q�b�i�#�2�`�;�- �>�2�`�i�x�?���B�K�2�`�@�:�v�K�M���b�B�m�K�,
�E�H�X �d�,�J���`�B�2 �"���m�K�;���`�i�M�2�` �j�R�X

�q�B�2�b�#���/�2�M�- �J���`�i�B�M�@�L�B�2�K�º�H�H�2�`�@�a�+�?�m�H�2�,
�E�H�X �d�,�:�`�2�i�� �q���H�/�K�C�H�H�2�` �R�R�X

�J �P�L�P�A�.�R�9�3 �9�k



�J�B�i�i�2�B�H�m�M�;�2�M

� �a�Q�x�B���H�2 �L�2�i�x�r�2�`�F�2�,�J �P�L�P�A�.�B�b�i ���m�+�? �B�M �/�2�M �b�Q�x�B���H�2�M �L�2�i�x�r�2�`�F�2�M �x�m �}�M�/�2�M�,
�r�r�r�X�7���+�2�#�Q�Q�F�X�+�Q�K�f�K�Q�M�Q�B�/�X�K���i�?�2�#�H���i�i
�r�r�r�X�7���+�2�#�Q�Q�F�X�+�Q�K�f�K�Q�M�Q�B�/�X�`�2�/���F�i�B�Q�M
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