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i0SF^¦�vk;mh`�k~¸3ecSF^&��i0SF^_o&£�x�k~ga`¤tvu3^º� ��t�x3m�mhoF^at�xqi0mhS x3u��3matv¸3e¤bD�QS�±qSFececSF^_u3S ^aS=dDtvu�g�mhSs�
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n Zpo,q#o,^prts�ruowv9^a`
t = t′ ;¬P ;P ∨ P ′ ;P ∧ P ′ ;P ⇒ P ′ ;∀xP ;∃xP¼ÁS$£�x3`j^aS$ec`�g¦±~x3u3S�§�©�²�§q²»� ¯Ø®°¯ ²~}VSF^hgÈ^at�`�gÈx3u3S=Ä¶¨�{v� ¯Ø® Ä
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P ∨ P ′ �0^at�`�g�e�kª�²~}yx&²~}�ª ®°¯ ²~}

P ∧ P ′ �0^at�`�g¦e[z ¯ Ç_§]� ¯ ª�{ ®°¯ ²»} P ⇒ P ′
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3ijxÖg��3oFtvmabF�QS ijS|{3SFma�nk»gP}Øt�u¿k�o&dDma`�g

t 6= u
k~x�ec`cSFx¿i0S ¬(t = u) ~

∀x∀y∀z(x 6= 0∧ y 6= 0∧ z 6= 0)⇒ (x× (x× x)) + (y× (y× y)) 6= z× (z× z))
R!S � k;`�g�iÐzÒo&dDma`cmaSÖx3u3SÖ�3matv��tv^�`�ga`¤tvu u3SÖ�3maoö¹ºx3��SÖSFuÀmh`¤SFu i0SÖ^�kà��oFma`�g�ow±N��tvx3m
elkf¸3x3maS&k;xqdDm�k~ga`¤S � t�mh�QSFece¤Sv�qg�tvx0g�SF^�e¤SF^��3matv��t�^a`�g�`ctvu3^Y^at�u�gYoD��k~e¤SD^YSFu¿i0matv`cg&��i0x
�ft�`cu3^¦��t�x3m¦ecSI�Qtv�QSFu�g��
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P ⇒ P

�
x = x

�F�&�
¼ÁSF^�k»r0`ctv�QSF^L�c²a¨ ¯WÙ ³q�¬�n^at�u�g=^�tvx0��SDu�gBelk;`c^a^�oD^·��e[z�k~ma¸3`�g�m�k;`cmaSÎi0SD^·k~x0g�SFx3mh^&��U/ec^
uÐz¾oFu3tvuqdDSFu�g1ma`cSFuQi0S$g�mabD^1^ax3mh�3maSFu�k~u�g4��dDS¦£�x3`3SD^ag½��k;m1dst�u�gamaSM^ax3ma�3mhSFu�k;u�g�dvzÒSF^ag
£�x!z¾tvu��3x3`c^�^aSISFu � k~`¤mhS=£�x3SFe¤£�x3S=d��0t�^aS#l
x+ 0 = x ;x+ Sy = S(x+ y) ;x× 0 = 0 ;x× Sy = (x× y) + x ;
Sx 6= 0 ;Sx = Sy ⇒ x = y
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S . . . S 0
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0 + x = x
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Ô½u�i0oF�3`�gÁi0S_dsSFmhg¬k~`cu3SF^��3ma`c^aSF^�i0S���tv^a`�g�`ct�u�Ssr0dDSF^a^�`���SD^���`ceqSF^hg�`c�Q��tv^a^�`c¸3ecS_i0S¦��SFuj�
^aSFmNe¤SD^½��k~ga�3oF�nk»g�`¤£�x3SF^½dDtv�Q�QSÆx3u3S¦kvdsga`��j`cgao$�3x3maSF�fSFu�g � t�mh�QSFece¤S��~¸3x3maS&k;xqdDm�k~ga`l£�x3SI±
k~xqdDx3u3SIo&£�x3`¤��SIi0SI¸3x0maS�k~xqdDm�k»g�SF^¦u!zÍk;x3m�k;`�g¦oDg�oId&k~��k~¸3e¤S ijS i0oF�ft�u�gamaSFm$e¤Syg��3oFtvmabF�fS
i0S6{qSFma��k~gMSDun�-i0`c^�tvu3^º� Ssr0�3ectvm�k~u�g¦ecSF^M��tv^�^a`c¸3`ce¤`�g�oD^�i0x � t�mh�nk;ec`c^��fS Ý�S�k;u3`cSFu!�0d&k;m
`ce½SFu7k � k~ece¤xÑi0SF^ ¯ «�Ä����Q��tvx3mIecSQi0oF�Qtvu�g�mhSFm&�ÐdDS·ga�3oFt�mhbF�QS#l*ßBz�k~`ce¤ecSFx3mh^ e�kLi0oF�Qtvu3^ö�
g�m�k~ga`¤tvu�k;xjg�t���k~ga`l£�x3SY���qk;mMtvm�i0`cu�k»g�SFx3m/� u3S � tvuqdsg�`ct�u3u0SI��k~^��0Ssg¦u3S � tvuqdsg�`ct�u3u0SFm�k
¹hk~�nk~`¤^&�q�fd&k~x3^aS=i0S dsSF^¦Ì�d���x3SF^�`¤i0oFSD^�­��

ÝÈk~mÖdDtvu�g�mhS��ÆecSF^L�nk»g��3oF��k~ga`l£�x0SF^Ö^atvu�gÖ¸0`¤SFu®SF²~©¬Ç�{v� ¯ �&{�µF�c�¬�s�ÆdDS £�x3`_��SFx0gÖi0`cmaS
�¬³´�Fª��/§ ®°¯ µD�c�¬� i]z��Dg�mhSno&dDmh`cgaSF^·iqk~u3^�x0u�elk~u3��k~�vS � tvma�QSFeÈ���nk~`c^�^aSFx3ecSF�QSFu�g�SFu �3ma`cuj�
dD`c��S��j��SFu3^�k~`cgö�¶t�u!�q¼ÁSV£�x3`�u!zÒoDg¬k~`cgM£�x!zÒx3uÎ��¯IxL�3`cSFxjrÖk~xÖi0oD¸3x0g¦i0xÎTYT X°Z]\ ^a`cb&dDecSVSF^hg
i0SD��SFu´x�mao�k~e¤`�g�ow±NecSF^ftvm�i0`cu�k»g�SFx3mh^f^�tvu�gf�nk~`cu�g�SFu�k~u�gQd&k~��k~¸3e¤SD^�i0ScdvÄs© ¯°z �s©¿ecSF^Qi0os�
�Qtvu3^hg�m�k»g�`ctvu3^V��k~ga�3oF�nk»g�`¤£�x3SF^&�8±$kÎi0SF�nk~uqi0S�¸�S�k~xqdDtvx3�ÑijS�gam�kF��k~`ceN`cu�g�SFecec`c��SFu�gIi0S
elkf��k;mögYi0x¿dDt�uqdsSF�0g�SFx3m_i0S=ect��v`¤dD`¤SFe[��£�x3`�i0tv`�g_`¤u�gaSFma�3mhoDg�SFm_ijS=u3tv��¸3maSFx´r�m�kvdDdDt�x3madD`c^
� x3ec�vx3m�k~u�g�^=ijxÑ�vSFu3maSà¢nt�u ��tv`cg ¸3`cSFuÑ£�x3S��F�F��¥��!d&k~mM¹ºx3^hgaSF�QSFu�g e[z¾tvm�i0`cu�k»g�SFx3mIu!z¾SF^hg
£�x!zÒx3u�ª¬��µ��s©�ªs©�Ä ®°¯ }�£�x3`Èu3S���tv`cgIma`cSFu!�]u3Sf^aSFu�g mh`¤SDu!�ÐSDgI��k~^a^aSf^at�u(g�SF�Q�3^ �n��oFmh`cÌqSFm
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ßVk~u3^Æu3t;g�maS_��k~m�dDtvx3ma^Mk~u�kvd��0mat�u0`l£�x0S��´maSDg�tvx3mau0t�u3^ÆSFu É&ÊvÊvË �0¼yzÒSF^agM�=dDS_�Qt��fSFu�g
£�x3SM¼$k;u�g�tvm&�»e[z¾`cu���SDu�g�SFx3mNijSÆelk_Ó$�3oFt�mh`¤SÆi0SF^½ÔÈu3^aSF��¸3ecSF^&�»�QSDgÈk;xB��t�`cu�gNx3u3SÁ�nk;d��3`cu3S
`cu � SFmhu�k;ecS��»£�x3S1eWzÒt�uI��kMmhSDg�mht�x0��SFm�iqk;u3^*gat�x0gaSF^�ecSF^?£�x3SF^hg�`ctvu3^Ni0S � tvuqi0SF�QSFu�g�^&�F�&�~¼Yz¾SF^hg
ecSÁ��k;m�kvi0t&r0S$��e[z¾osg¬k»gNu�k»g�` � �~�_dDSÁ�3matv��t�^&�»m�k;�0��SFe¤tvu3^È£�x3S

δóξα
��SFx0gN^aSÁe¤`cmaSI¢¦i0tv�v�QS��

tv�3`¤u3`ctvu!�*`cu�g�x0`cga`¤tvu!�F�F� ¥À±!`ce½ÏÑk�ijt�uqdQi0`cÛ�oFmhSFu�g�SF^=^atvmhg�SF^=i0S���k~m�k;i0t&r0S��?¼ÆSFecx3`�i0S
¼$k;u�gat�m$d��3tj£�x0SVdDSFmhg¬k~`cu3SF^$`¤u�g�x3`�g�`ct�u3^&�jdDt��f�QSySDuL^atvuÎg�SF�Q�0^$e[z¾`cmam�k~ga`¤tvu�k;ec`�g�oVi0S √

2
�

R?k·£�x3SF^hg�`ct�u�SF^hg�dDSDe¤ecS i0x�i0oDu3t��B¸3maSF�QSFu�g=±jt�u�^�k~`�g�oFu�x3�QoFmaSDm¦ecSF^¦SDu�g�`cSFma^¦��k~`cma^
0, 2, 4, 6, . . .

�½x3u3S�ec`c^agaS�`cu0Ìqu3`cS¿i]z�k~`¤ececSFx3ma^&�YâYu ^�k;x3m�k;`�g � k~`cmaS�elk ec`¤^hgaS¿i0SÖgat�x3^QecSF^
�3matv�vm�k~�Q�QSF^�iqk~u3^�x3u�elk~u3��k~�vSàijS��3matv�vm�k~�Q�nk»g�`ct�u�i0tvu3u3o��½��k;mQSsr0SF�f�3e¤S�SFu�ecSF^
m�k~u3�vS�k;u�g �qk;myg¬k~`ce¤ecSQdDmht�`c^a^¬k~u�gaS��ÐSsg=�ng¬k~`¤ececSfoF��k;ecSf��k~mItvm�ijmaSQk;elk;�0��k;¸�oDga`l£�x3S��!�nk~`c^
^�k;x0m�k;`�gö�/tvu � k;`cmaSfx3u3SQec`¤^hgaS�i0Sfgat�x0gaSF^ ecSF^ ec`¤^hg�SD^ ¯ } z } ¯ �¬�;Ý�R�kLmaoD��tvu3^aS�i0SÎ¼$k~u�g�tvm&�
u3oF��k~ga`c��S��FSF^hg*ecS�dDoFecbF¸3mhSy{~©W¨;³jÇ��s} ® « ¯ {&¨�²~}]{v��±F^atv`¤SFu�g

L1, L2, L3, . . .
® ²~³ ® �¬��e¤SD^*ec`¤^hg�SD^

`cu0Ìqu3`cSF^Á�-i0`c^�tvu3^º� i0STgDoFmatv^MSDgMi0Syx3u3^&�3ß_oF^a`¤�vu3tvu3^M��k;m
Lm[n]

e¤Syu0X[Z�\ÁoFecoF�QSFu�gMi0S
elk¦ec`¤^hg�S

Lm
��tvu=��SDx0g½k~ect�mh^ � tvma�fSFm�x3u3S�ec`¤^hgaS

M = 1−L1[1], 1−L2[2], 1−L3[3], . . .
�

`[�¾S��
M [n] = 1− Ln[n]

��¨àk~`¤^
M

� k;`�g�SFe¤ecSs�¶�.�F�fS ��k~mhg�`cS i0S elk·e¤`c^hg�S��3^atv`cg
M = LN

�
SDg¦t�u�dDtvuqdDecx0gY£�x3S

LN [N ] = M [N ] = 1− LN [N ]
�0ma`¤i0S�k;x�l
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¨(k~`c^1`¤e0ÏQkIk~x3^a^�`3ecSF^1��k~m�k;i0t�rjSF^9SD²~©¬Çn�F�Í�s�v�ft�`cu3^1�3mat � tvuqi0^1��SFx0gh�	�DgamaS��v�nk~`¤^1�0e¤x3^
^a��S&dsg¬k;dDx3elk~`¤mhSF^��_fY`cu3^a`]ecSV��k~m�k;i0t&r0SIi0SIÕMx3^a^aSFeceÃï|} É&ávË é ~ �3mhtji0x3`�gMx3u3SIdst�u�gam�k;i0`¤dsg�`ct�uiqk~u3^Ye�kfg��3oFtvma`cS�i0SF^YSFu3^aSF��¸3ecSF^B}]{\ðDdv�hñ»��âYuàm�k~�3��SFece¤S�£�x3S�dDSDghg�S�dDtvu�g�m�kvi0`¤dsga`¤tvu(SF^hg
tv¸0g�SFu´x3SÁSFu·dDtvu3^a`li0oDm�k~u�gÈe[z¾SFu3^aSF�B¸3e¤S

X = {x;x 6∈ x} �»��t�x0mNecS&£�x3SFe´t�u���SFxjg½i0oF�ft�uj�g�mhSFmy�fe�k � t�`c^y£�x0S
X ∈ X Ssgy£�x3S

X 6∈ X ��R!S=�3mh`cuqdD`¤��S�i0S=ect��v`¤£�x3S P ∧ ¬P ⇒ Qò�� ç õ é õ ì ò ê>ó ü»û[û çhë�ë �&ü»ù�û ÷ ç û é ù ë�ë ü»û é õ[ô ê;ì ò»ûô
;ù ç ò ê�÷ ì ü é õ ç û ê ñ%� ì ù�ò ç û��õ æ8� ôhñsõWù ç ðºñsõ[õWù�
sô ç1ê�ç �;ü»ùÍû ç ò ëäì�é	� ôöñsõWù çYö�÷�ê»çëøvç õ�� çhë ñ Ôuù õ ì�ç ò �¬çhë �
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u3tvx3^Ái0`�gÁiÐz�k~x0g�maS¦��k~mhgÁ£�x3S�iÐz¾x3u3S�dDt�u�gam�k;i0`¤dsg�`ct�u�tvu���SFx0gÁi0o&i0x3`cmaS�u!zÒ`¤�f��t�mög�S�£�x3t�`*±
dDS £�x3`Ð¸3ma`c^aSIe¤SImaSD^�^atvmhg�i0x � tvma�nk~e¤`c^a�QS��

ßYbF^ É&ávË�Ë �!ecSQ�vm�k~uqiw��k~ga�3oF�nk»g�`¤dD`cSFuûú�`¤ec¸�SFmhg �3mht���tv^aS�i0S�i0oF�ft�u�gamaSFmIelk7ª�²»Ã3ÄD­
©��s}]ª��ü}°`[�¾S��ÐelkÖu3tvuj�/dDtvu�g�m�kvi0`¤dsg�`ctvu ~ ijS�e[zÍk;ma`�ga�3�QoDg�`¤£�x3S � nQ�ô×1SFmh^ ÉFá F Ë �Ð`¤e½mao&dD`¤i0`���SkF��S&dÆx0uf�0mat��vm�k~�Q�QS ¢¦Ìqu3`�g�`c^hg�S�¥ g�mhbF^ÈoFe�k~¸�tvmao��vi0t�u�g½u3tvx3^�k~ece¤tvu3^½mhSF��k;mhe¤SDm&�vU¶e0^&zÍk;�v`cg
¸3`cSFuLiÐzÒx3u3SYmho&i0xqdsga`¤tvuLi0SF^Æ�qk;m�kvi0t&r0SF^Mk~xjr�^aSFx3ec^Æ��k~m�k;i0t�rjSF^ � tvma�QSFec^&��SFunu3oF��ec`c��S�k~u�g
dDSFxjr i0Sfe[z¾`cu�gax3`cga`¤tvuØ�]`ce½SF^hgV�jm�k~`½£�x3S·ecSF^ �qk;m�k;i0t&r0SF^ � t�ma�fSFec^I^�tvu�gI�3ecx3^I��m�kF��SF^I^ax3m
ecS��Qtv�QSFu�g��È��k;`c^�dDSFxjrÀi0S�e[z¾`cu�g�x3`�ga`¤tvu ��SFm�i0x3mhSFu�g���¼Yz¾SF^hgQx3u ��SDx�dst��Q�fS�^a`Me[z¾tvu
�QSFu�k~`�gÆx3u3S_�vx3SFmamhS_SFunu3S_u3tvx3mamh`¤^a^�k;u�g$£�x3S_ecS � matvu�g&��^�k~u3^Á^�S_^atvxqdD`cSFmÆi0S_eWzÍk;mhma`cbFmaS��F�F�

æ 4*4 5Ñ@ <?KþýÆ6¦E*E*C·«ÎC¬H�K
ßYmh¡�ecSàiÐz¾`¤i0oFSà£�x3Sài0Sài0oD�Qt�u�g�maSFm�elk7dDtv�3oFmhSFuqdDS(i0SF^n�nk»g��0oF�nk~ga`¤£�x3SF^n��k~mÎi0SF^

�QoDga�3tji0SD^=��k~ga�3oF�nk»g�`¤£�x3SF^&��¼yzÒSF^ag=dDtv�Q�QSfx3u ÝNk;mhe¤SD�QSFu�g=£�x3`È��t;g�SFm�k;`�g ^¬kL�3mht��3mhS
k~�Qu3`c^aga`¤Sv�,ú�`cec¸�SFmhg�u3SIg�tv��¸�SI��k;^¦gat�x0gY� � k~`cg_iqk~u3^_dDS ��k~u3u3S�k~x ±3tvu�u!z�k·��k~^_i0matv`cg
��gat�x0gaSF^�ecSF^��QoDga�3tji0SF^·i0`c^a��tvu3`¤¸3ecSF^fiqk~u3^ � nf��^aSFx3ecSF�QSFu�gf��x3u���SDga`cg�u3t�Ï´k~x�`cuj�
dDtvu3^hg�SF^hg¬k~¸3ecS|}�Ý ~ i0SM�QoDg��0tji0SF^ z } ¯|®°¯ � ® �¬�s��¼ÁSMu!z¾SF^hg1�qk;^È�jm�k;`c�QSFu�g½ecS�ÝÈk~maecSF�QSFu�g�£�x3`i0o&dDmhbDg�SIe[z�k~�Qu3`c^aga`¤Sv�qdvz¾SD^ag¦x3u3S=dst��Q�f`¤^a^a`ct�u���k~maecSF�QSFu�g�k;`cmaS � k~`�g�S i0SÎ¢B^�k;�vSF^y¥��

¼ÆSàdDecx3¸-i0S¿^�k;�vSF^&�Ádvz¾SF^hgÎSD^�^aSFu�ga`cSFe¤ecSF�QSFu�gLecSF^n�3matv�3ma`coDg�oF^à©�Ä�ª��¬��� ¯ dv�¬�s��U¶e_^&zÍk;�v`cg
iÐzÒ`li0SFu�g�`�g�oF^¦x3u3`c��SFma^aSFececSF^��qi0x��vSFu3maS ∀n (n+ 1)2 = n2 + 2n+ 1

�3tvx�SFuqdDtvmaS
∀a, b, c abc 6= 0⇒ a3 + b3 6= c3 �ÝÈk~mfSsr0SF�f�3e¤Sv�½tvu ��tvx3mam�k;`�gQSF^a^�k&Ï�SFmQi0SÖ�Qtvu�g�maSDmQ£�xÐz¾x3u�g��3oFtvmabF�QS�k ® ²~³�x&²»³j©��}°�3mht��0ma`coDg�ofmho&dDSF^a^a`c��S ~ x0uwu3tv��¸3mhSf��k~`cm i0S·^aÏ´��¸�t�ecSF^8�Ð^a` P SF^hg i0oF�Qtvu�g�m�k;¸3ecS��]`¤e1k

i0tvuqd$x0ufu3tv��¸3mhS$��k~`¤m½i0S$^hÏj��¸�tve¤Sv�;SDg½^�kYu3oD��k»g�`ct�u ¬P £�x0`0SFuQkYx3u·u3tv��¸3maS$`c�Q��k~`cm
u!zÒSF^ag¦��k~^_i0oD�Qt�u�g�m�k~¸3ecS��F�&��¨àk;`c^_dvzÒSF^hg¦�jm�k;`c�QSFu�gMg�mht���uqk\ÿ � l

æ 4*4�4 5Ñ6 M�:|ìaì 6M<NCFE!> 6

R*Sn�3�0`¤ectv^�tv�3�3SÎu3oFt~�¶��t�^a`�g�`��j`c^hg�SÖÝ�t��3��SFm·k�maSF�3mh`¤^·��^�tvu�dDt��f�0g�SnSDg�i0oD��SFect��0��o
ecSF^Bg��3bF^aSF^·i0Saú�`ce¤¸�SFmög�� � SFectvu�ecx3`[�?x3u�oFu3tvuqdDoL^�dD`cSFu�g�`�Ì�£�x3SÎu!z�k¿i0Sn�vk;ecSFx3m·£�x3SÎ^&z¾`ce
Ssr0`c^hg�SÎx3u��0matvgatjdDtvecSÖd&k~��k~¸3e¤SQ��SFu��3mh`¤uqdD`c��S¬� i0SÎecS�§�©��s}]«»©����s}�«�Ä SF{~³ ® �½¼ÁSL£�x3`
^aS�¹ºx3^hg�`�ÌqS��Q��SFx¿�3mabF^yk&��S&d e¤SD^Yect�`c^yi0S=elkQ�3��Ïj^a`¤£�x3S���£�x3S=e[z¾tvu¿��oFma`�ÌqS��Qx3uàdDSFmhg�k;`cu
i0SF�vmao ijSI�3mho&dD`c^�`ctvu!�qdDSI�0matvgatjdDtvecS=ijSV��oDma`�Ì�d&k~ga`¤tvu�oDg�k;u�g¦^ax3^�dDSF�0ga`¤¸3ecS i0SI�3mhSFuqi0maSVe�k
ect�`*SDuàijo � k~x0g���¼ÁSDgagaS�k~�3�3mhtjd��3SBk&�vk~u�g¬k~��S=i0SD^ykvd¬g�`��j`�g�oF^_��k~m�k��¶^�dD`¤SDu�g�`�Ì�£�x3SF^YdDtv�Q�QS
elkQ�QoFi0S&dD`cu3S���e¤SÖ¢y¹ºx3^�£�x!z¾`¤dD`;j&k·�vkÎ¥ÖoDg¬k~u�g_eWzÒSsr0SF�Q�0e¤S=�.�F�QS=i0SB^�dD`cSFu�ga`cÌ�ds`cgaoB^aSFe¤tvu
Ý?tv�3��SFmF��U¶e!^�SF�B¸3ecSIg�tvx0gYijS �.�F�QS £�x!zÒx3u�¸�t�u¿dDtvuqi0xqdsgaSFx3m_dvz¾SF^hg_dDSFecx3`�£�x3`*dDtvu3u�k»â¤g
^at�u�dstji0S��F�F�3SDg¦u3t�u���k~^_dDSDe¤x3`*£�x3`!u!z�k���k~^P}ØSFuqdDtvmaSISFx ~ iÐzÍkvdFdD`¤i0SFu�g��Ô½u��nk»g��3oF��k~ga`l£�x0SF^��v��oFmh`cÌqSDmÆ�IelkI�3mao&ds`¤^a`ct�u

1/N
��dvzÒSF^hg���oDma`�ÌqSFm*¹ºx3^�£�x!zÍ�Ie[z¾SDu�g�`cSFm

N
�M��k~m�S¬r0SF�Q�3ecSw��oDma`�ÌqSFm

(n + 1)2 = n2 + 2n + 1
��t�x0m

n < 1010 �kâYu ��tv`cg
£�x3S ecSBÝ�t��3��SDma`c^��fS=��k~ga�3oF�nk»g�`¤£�x3SBk;dFdDtvm�i0S x3u�^aSFu3^Yk;xjrÖ^�SDx3e¤^�oFu3tvuqdDoF^�mao&dDSF^a^a` � ^&�
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g�tvx0g$dDt��f�QS6ú�`cec¸�SFmhg&�0fYx � k;`�g���elkBdDtv�3oFmaSDuqdDS � tvma�fSFe¤ecSYSF^hg$x3u0Sy�0mat��0ma`coDg�oYmho&dDSF^a^a`c��S��
i0tvx3oFS�i0SÖ^�dD`cSFu�g�`�Ì�dD`�g�o�^aSFectvu�Ý�t��0��SFm�±Nt�uÀ��SFxjgQe�kàmaoF^ax3�QSDmf��k~mà¢Q¹ºx3^�£�x!z¾`¤dD`M��k~^
i0SàdDtvu�g�m�kvi0`¤dsga`¤tvu�¥��ÁÔ½ececS kwSDÛ�S&dsg�`���SF�fSFu�gÎx3u��0matvgatjdDtvecS(i0S¿�Q`c^aS¿SFu�i0o � k~x0g&��e�k
i0o&dDtvx0��SDmhg�S�iÐzÒx3u3S�dDtvu�g�m�k;i0`¤dsg�`ctvu!�½£�x3`M��tvx3mhm�k;`�gQSFuÀe[z¾t´dFdDx3mhmaSFuqdDSa�Dg�maSLo&dDma`�g�SÖu3tv`cm
^ax3m�¸3elk~uqdv�ÈdDtv�Q�QSLdvzÒSF^hgQi]z�k~`¤ececSFx3ma^Qk;mhma`���oÖkF��S&dne¤SÎ��k~m�k;i0t�rjSÖi0S�ÕMx3^a^aSFeceW�#ßYx3SÎe�k
dDtv�3oFmaSFu3dDS�^at�`�gQmho&dDSF^a^a`c��S�u3S�i0SD�´m�k~`cgQ�vx3bFmaSÖu3tvx3^QoDgat�u3u0SFm�±mú�`cec¸�SFmhgQu!zÍk;ecelk;`�g���k~^
maS � x3^aSFmMg�tvx0g�SI^a`c�vu3`cÌ�dFk~ga`¤tvuà�·^�k·�0mat��0ma`coDg�o � kF��tvma`�g�S��0elkfdDt��0oFmaSFuqdDSv�

R?k�mhSFe�k»g�`ctvu·SFu�g�maSÁmao&dDSD^�^a` � SDgNSsr0��k~u3^�` � SF^hgN^�`c�Q�3ecSy±»x3u3SÆ�3mht��3mh`¤oDgaoÆSF^agNSsrj��k;u3^a`���S
£�x�k~uqi·^�kyu3oF��k~ga`¤tvuQSF^hg1mho&dDSF^a^a`c��S���ÔNrjSF�Q�3ecS�¢ �DgamaS¦i0oF�Qtvu�g�m�k;¸3ecS_¥��1SD^ag½Ssr0��k~u3^a`c��S��
k~e¤tvma^�£�x3SÎ¢Bu3SI��k~^��sg�maS i0oF�ft�u�gam�k~¸3ecS�¥���SF^hg�mho&dDSF^a^a`c��S��
4�� 5Ñ6 HNJLKM:=<
	M> 6NKL6 �
�:KL6�A

R*S � t�mh�nk;ec`c^a�QS SF^hg_ecx3`×�¶�.�F�QS x3u�t�¸0¹ºSDg Çn{ ® Ã0ÄsÇn{ ®Ø¯WÙ ³��D�3maSF��k;ma£�x3SPú�`cec¸�SDmhgYi0bF^
ÉFá�Ë Öq�!¼ÁSFelk��j`cSFu�gIi0S�elknma`c�vx3SFx3my`c�Q�3elkvd&k~¸3ecSfi0SF^ye�k~u3��k;�vSF^ � tvma�QSFec^4��i0S·�0e¤x3^VdDSDgagaS
maSD�nk;ma£�x3S=SF^hgYx0u3SB�3`cb&dDS=SF^�^aSFu�g�`cSFe¤ecS�i0x¿�0mat��vm�k~�Q�QS=i0S�ú�`¤ec¸�SFmög���£�x3`!��SFx0gYx0ga`¤ec`c^aSFm
i0SF^¦�Qt�Ï�SFu3^¦��k~ga�3oF�nk»g�`¤£�x3SF^¦��t�x3m�k;mhma`���SFm_��^aSF^¦Ìqu0^��

�Á`Ãg&k;mhmaSF�QSFu�gB`¤e � k~x0g·k~ghg�SFuqi0mhS ÉFá § É SDgBecS�ect��v`lds`¤SFu äTå´i0SFe���t�x0m�£�x3SÎdsSDgag�S�mhSs�
�nk~m�£�x3SV^at�`�g¦�jm�k;`c�QSFu�g��3ma`c^aS=k;x�^aoFmh`¤SFxjrw±

� R!SF^w²�µ x&� ® �fi0x � t�mh�nk~e¤`c^a�QSài0S � nQ�½g�SFma�fSF^&���3mht���tv^a`�g�`ct�u3^&��^at�u�gnmaSF�3mhoF^aSFuj�
gaoF^f��k~mQi0SD^Ö}]²~Ç�µs©��¬��«�������«��F�1± ptq, pPq �_¢��$k;uqk;ecSà¥7oFu´x3�QoFm�k~ga`¤tvu i0SF^�0matv��t�^a`�g�`ct�u3^&�Ðiqk~u3^Velk;£�x3SFece¤SfdDSFmög¬k~`¤u3^Vtvu�gy��tvx3ecx(��tv`¤mVijSF^V^a`¤�vu3`�Ì�d&k~ga`¤tvu3^ d&k��
d��3oFSF^&�0£�x�k~^a`��¶u´x3�foFmatve¤tv�v`l£�x0SF^��3Ô½u0ÌquÐ�j��k;^$^�`�¸�k;u�k~ecSI£�x3S6j&kB^a`]tvuL��SDu3^�SIk~xjr
ij`���dDx3e�g�oF^¦gaS&d��3u3`¤£�x3SF^Yk~xjr3£�x0SFe¤ecSF^�^&z¾SF^hg¦�3SFx3mhgaoPäTåji0SDe��·e[z¾oF��t´£�x3S��

� R!SF^ §�©�²�§�© ¯ Ä ® Ä¬� ijx � t�mh�nk;ec`c^a�QSn^at�u�g�mhSF�3maoF^aSFu�gaoFSF^B��k;mBi0SF^ §�©�²�§q²»� ¯Ø®°¯ ²~}3�Ii0S
e[zÍk;mh`cga�3�QoDg�`¤£�x3S i0S=Ý?S�k~u3t � nQ�qk;`cu3^a`Æ¢

P
SF^hg�i0oF�Qtvu�g�m�k;¸3ecSB¥Li0SD�j`cSFu�g

Thm � n [pPq] �Ðg¬k~uqi0`c^�£�x3S ¢ � n	SF^agBdDt��0oFmaSFu�gaSL¥Ñi0Ss�j`¤SDu�g
Coh � n �N¼ÁSF^�0matv��t�^a`�g�`ct�u3^�u!zÒt�u�g¦��k~^_i0SI^aSFu3^_k;mh`�g��3�QoDga`l£�x3S `c�Q�QoFi0`�k»g��

��uLmaS&dsÏjdDe�k~�vSI^atv�Q�QSYg�tvx0g�SIk;^a^aShg � k;dD`ce¤SIi0Sye�k�i0`lk;�vt�uqk;ecS i0S=¼$k;u�g�tvmM��SFmh�QSDg�k;ectvma^
i0SÖ�3mat´i0x3`¤mhS�x0u3S��3matv��tv^�`�g�`ctvu

G
£�x3`MSF^agQec`�gag�oFm�k;ecSF�QSDu�g ¬Thm � n [pGq] �È`W�ÒS��È^�ku3tvuj�¶�3matvx0�vk;¸3`cec`cgao�� � z�k;d��3SF�Q`cu3Ss�Wgh�¶tvu���SFmh^fx0u3SÖu3t�xj��SFece¤SL��SFma^a`¤tvu ijxÀ��k~m�k;i0t�rjS�i0x

�QSFu�g�SFx3mB¢��;SI�QSFu3^Y¥ÎSDg_i0tvuqdy��SFmh^¦x3u3S=dst�u�gam�k;i0`ld¬g�`ct�u¿i0S � nûÝR�t�uÀ±�ma`cSFuwu3S·u3tvx3^ ij`cg £�x3S���oFma`�g�o·SDgV�3matvx0�vk;¸3`cec`cgaoQdDt�ÿWuqdD`¤i0SFu�g��]SDg=k~e¤tvma^n¢��;S
u3S_^ax3`¤^Æ�qk;^Æ�3mht�x0�vk~¸3e¤SI¥fu3S_��SFx0gÆ�3ecx3^$i0`cmaSQ¢��;SYu3S_^ax3`¤^Á��k;^Á�jm�k;`]¥��jÔ½uÎmhSF��k;maiqk;u�g
i0Sy�3mhbF^&�´`¤e�ÏLk=x3u3Sy^aSFx3ecSy��tv^�^a`c¸3`ce¤`�g�oVi0Sy^&z¾SFuL^atvmhga`¤mF�´`W�ÒS��0i0SY�3maoF^aSFmh��SFm$elkBdDtv�3oFmaSFuqdsS
i0S � n ±*d;z¾SF^hgB£�x3S

G
^atv`cg �jm�k;`cS���k~xq£�x3SFe�d&k~^=SFece¤SQu!z¾SF^hg=��k~^=�3matvx0�vk;¸0e¤S��?¼yzÒSF^hgBdDS

£�x!zÒt�u¿k~�3��SFece¤S ecSs§�©��sÇ ¯ �s© ® Ã3Ä�²~©�ÜsÇ��·«4à ¯ }]ª�²~Ç_§]�cÄ ® ³�«��D�
��u·g�m�k&�vk~`¤e0��SFmh��SFma^1i0S��F�F� � t�mh�nk~e¤`c^�k~ga`¤tvu�ijxf�3maSF�Q`cSFmÈga�3oFtvmabF�QSM�fbFu3S�k;xL�&��ª�²~}]«

® Ã3Ä�²»©�ÜsÇ���±�tvu���SFx0gÎ�3maSDuqi0maS¿��tvx3mn�3matv��t�^a`�g�`ctvu��´m�k~`¤S����nk~`c^Îu3tvu��3matvx0�vk;¸0e¤S���e�k
��� é õ ì ��� çhë ñDò»û Ô�ë¾ç���ëÍç 
;ü»û ì õWõWùÒú ç! �"$# ùÍò~û[ù �&ü ç��Áë¾ç 
~ü~û!ò ç ú�ù ç ò ê õ ì � ì û  �
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�3matv��tv^�`�g�`ctvu
Coh � n £�x3`�Ssr0�3ma`c�QSYelkBdDtv�3oFmaSDuqdDSVi0S � n ±!¢ � ` � n SF^hg$dDt��3oDmaSFu�gaS��
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