
���������
	�����������������
���������������! #"$�%��&('�&)�*���+-,� #� .0/214343457681434349
:����;&%��&%��&)<=*�">:;��<@?A"8�B��&%�
C DFEHG-IJIK1
LNMPO-QSR�TUM(R�VWR�XYMPZ8[7\�M(]�TUM(R�^_R�`UZ8Eba;Ec]�VWR�`UG8d�e#Ebfbg�[7\�M

hji)kmlonqpNlsr�kutvlmw;xzy|{~}W�!�J��t

� ��<�	!���� ����(� �� �+8,��( #�
	A v�
� �
e7\�fbg�\��K��[�G-��\%�
�Nfbg�/#IJ����\�g�I�e4G-��Q�I�\�fbg�\�VAG-��MJe8G-MJIP\�Q
��M

n
�N��MPO��

n ∈ N, 1 ≤ n ≤ 100
��G-gB\�fbg�\����K��IPO8��G-IP\�gB��g��

��\�a%G-��EbI>��fbI�\�fbg�\�� �(343%¡#�N��MPO$¡�/vdP��\�fbg¢RK£�\���\�g¤/#f¥\¦\�fbg�\�g§Q
��g�evIJf¥O8gAG-E¥\�g¨�KEb[7O8MJfbIJ������©�G-g¢]ª��\�M�a;���
DF\�IJM�G-[

n
��G8©«a;��MJ��d�e#a;��[7\��¬\�g���\m.B\;dP��©P\�Eb[7\�E¥�G-E¥©UV�O8Eb[7\�®7O8g�^¦��g�a;¯F\�MJIP\�g°�¬\;©JIJfb���oI(R!TY\�MK�K��IPO8��G-I

[4fb��Izg���Mo�²±���g��°1$±��N��MPO-±�^¦��g�a(\�gG-E¥©q.B\;d���©P\�Eb[7\�E¥��a;��MJ��d�e�R
� ��<�	!���� ����²� ³¢��&(´7?A"-�µ�|����	 �
e7\�fbg�\��K��[�G-��\%�
¶�g2\�fbg�\��¸·KG-���¹�¬\²º�g���\�g2©Pf¥dP�

n ≥ 1
�N��\�»AG4G-MP\Y��g��

2·n
g�\��¬\�g�\�fbgAG-g���\�Mqfbg¼\�fbg�\�Mz·«\�fb��\�G-��Q
[7\;©PIP\�EbEbIP\

/#IJ����E¥\4R$TUf¥\F�N��\�»AG-MJIJg�\�Mµ�½Z#d���IP\�g�©Jf¥dP�)©POUG-��QA��f¥\W/#IJ����E¥\F©P\�IJa(\�g¢]-��G8©P©�¾J\;��\�M�\�fbg�\�g)LNEHG-IJaWg�\��¬\�go©P\�fbg�\��
L�G-MJIJg�\�MU\�fbg�g�fb����I(R
£Y\���\�g¿/#f¥\½\�fbg�\�gBQ���g�e#IJf¥O8gAG-E¥\�g_�«Eb[7O8MJfbIJ���o��©)ÀJÁcÂ�Ã8Ä(Å�Æ7Ç!È8Ç�É§G-g¢]���\�M�Q
��Mo\�fbg�\½gAG-IJ��MJEbf¥dP��\¼Ê¬G-��E

n ≥ 1��\�MP\;d���g�\�I(]�fbg¼¯zf¥\U®#f¥\�E¥\�g¼®7\�MP©Pd���f¥\;��\�g�\�g°·K\�fb��\�g�Q�O8Eb[7\�g¦��f¥\
2·n

L�\�MP©PO8g�\�g¦©JfbIJa(\�g¼e7Z8g�g�\�g¢]A©PO)��G8©P©q��\�M
.Ë��g�©PdP�¦��\�MKL�G4G-MP\4]Ag�\���\�g�\�fbgAG-g���\�MKa;��©JfbIJa(\�g¢]�\�MSQ���EbEbIq¯zfbMP�|R
� ��<�	!���� ����ÍÌ Î�����'�"$´7��,��
 #� �Ï1�L���g�e#IP\%�
�Nfbg�ÐFO8��»���IP\�Mo©JIP\�EbEbI�gAG-IJ��MJEbf¥d���\�Ê¬G-��E¥\�g�fb��DªfbgAÑ-MP©PÒv©JIP\��Ó��fbIo`«fbEÔQÏ\)��\�M�DFfbgAÑ-MJa;fÔÕ¬\�MJg�Ö���g��Ø×���G-M(R
`«f¥\�MJ�¬\�f7\�g�IP©J»�MJf¥d���Iµa7RÙDYR;��f¥\�DFfbgAÑ-MJa%G-��E!×$Ö�ÖA×#×%ÖK��\�M�TY\�a;fb��G-Eba%G-��E

1·25+0·24+0·23+1·22+1·21+0·20 =

38
R�^°fbIKDFfbgAÑ-MJa%G-��E¥\�gË��\�MK��G$Ú�fb��G-E¥\�gËÛ�Ñ-g�[7\

n
���|RA�¢R!��fbI«��ZvdP��©JIP\�g�©

n
DªfbgAÑ-MJa;fÔÕ|\�MJg!�«EHG8©P©P\�g�©Jf¥dP�©PO

G-EbE¥\YgAG-IJ��MJEbf¥dP��\�gBÊ¬G-��E¥\�g�a;¯zf¥©PdP��\�g
0
��g��

2n − 1
��G-MP©JIP\�EbE¥\�g¢R

£Y\���\�g¼/#f¥\K\�fbg�\�g>Q���g�e#IJf¥O8gAG-E¥\�g¼�KEb[7O8MJfbIJ������©qG-g¢]v��\�M�Q���Mª\�fbg�\KgAG-IJ��MJEbf¥dP��\�Ê¬G-��E
z ≥ 1

��f¥\KevE¥\�fbg�©JIJ�½Z8[8±
Ebf¥dP��\�Û�Ñ-g�[7\�®7O8g¦DFfbgAÑ-MJa%G-��E¥\�g¦�¬\;©JIJfb����I(]���f¥\���\�g�Z8IJfb[4Iq¯zfbMP�|]����

z
fb�ÜDFfbgAÑ-MP©JÒ�©JIP\��¸��G-MJa;��©JIP\�EbE¥\�g¢R

�NMJe#EHÑ-MP\�g/#f¥\)Ý%ÞvßJà>¶@��MP\�Û¢Z4©J��g�[7©Jf¥��\;\4R
� ��<�	!���� �����á â�������"-��&(´7��,���&( ��;& �
ã�L���g�e#IP\%�
£Y\���\�g)/#f¥\�\�fbg�\�goQ
��g�evIJf¥O8gAG-E¥\�gm�KEb[7O8MJfbIJ������©�Á¥À(Â=ä�È�å�Æ7ÅÍåvÂ|G-g¢]%��\�M�Q
��M�\�fbg�\�gAG-IJ��MJEbf¥dP��\qÊ¬G-��E

n
��\;©PIJfb����I(]

O8�
n
\�fbg�\mæK�AG8��M�G-IJa%G-��E�f¥©JI(R

�NMJe#EHÑ-MP\�g/#f¥\)Ý%ÞvßJà>¶@��MP\�Û¢Z4©J��g�[7©Jf¥��\;\4R
� ��<�	!���� ����²ç è�?!���
CA?����B v��,� #��&(�;&( #�;& �Ï9�L���g�e#IP\%�
�Nfbg�\oÊ¬G-��E

m ∈ N
��\�fbé4I«ê�\�fbE¥\�MK\�fbg�\�MUÊ¬G-��E

n ∈ N
]�¯ª\�g�g�g�����MPd��¦�ëIP\�fbEb�AG-M«f¥©PI(R

�Nfbg�\YgAG-IJ��MJEbf¥dP��\)Ê¬G-��E
n ≥ 1

��\�fbé4I«�!?!���
CA?����� #�ª]�¯F\�g�g¦��f¥\�/#�����½\�fb��MP\�M«ê�\�fbE¥\�Mq[4E¥\�f¥dP�
2·n

f¥©JI(R�TUf¥\
Ê¬G-��E

6
a7R�DYR�f¥©JIq\�fbg�\�®7O8EbEbe7O8���½\�g�\mÊ¬G-��Ec]A��G)fb��MP\�ê�\�fbE¥\�Mm�4]A1�]�ìm��g��¦9�©Jfbg��2��g��

1 + 2 + 3 + 6 = 12 = 2·6

[4fbEbI(R
£Y\���\�gË/#f¥\o\�fbg�\�g°Q���g�e#IJf¥O8gAG-E¥\�g�«Eb[7O8MJfbIJ���o��©�G-g¢]!��\�M«Q
��MY\�fbg�\ogAG-IJ��MJEbf¥dP��\½Ê¬G-��E

n ≥ 1
�¬\;©JIJfb����I(]¬O8�

n
\�fbg�\�®7O8EbEbe7O8���½\�g�\)Ê¬G-��E¢f¥©JIqOv��\�Mqg�f¥dP�#I(]���g���\�MJevEHÑ-MP\�g�/#f¥\)Ý$Þ#ßPà>¶���MP\�Û¢Z4©P��g�[7©Jf¥��\;\4R

� ��	A���� Aí|^°O8g#I�G-[�]���ã�Rb�4�4Rî1434345�]!ï�ðî343½ñ«��M(R


