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� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V;=Rj
P5À�= � 4 * �54 T Z`1��>§%1;U � RHZ`1 * R -0/ 1 ��� 1;W �\1f§�_ 0¸ÑDÔ Ñ �8Ë.ÆGÍÙÇqÐdË0Ç¸ÈYÆ�ÐdË�ÍÙÇQË/�;Ð��cÈmÐdË�ÔdË�ÇQË�Í[ÄoÅ �dÔd× &qÍQÎ:ÄoËyÄ4Ô>ÆoÎË/�8ÓIâ�ÄoÅYâ�ÄRÍÙÕBÄ�ÄoË�ÍÙÕ�Ð �dÔd× ��ÄÏÈeÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdËiÇ¸È�ÇÙÍQÈGÄo× ÑeÔ �dÔd× ��ÄeÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË.ä

� J]VfS-<>V�9;K4<c<HO ¢?> <>7�V:?R?GX�S4C:?NTL?GEH=@S'7:9;9!?RK�r!<>7;V;X²9;K4<H9!?RK4S[Z²S@<m9;K4<£FH?�S4C;J]=-S4C:?R<HK4?Gg�j
P5À�@ ���BA *DC � ��� Z �\1f§%1 * R -0/ 154 _ 0¸Ñ_Ô�Ñ �8Ë.ÆGÍÙÇqÐdË\Ç¸È_Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ�ÐdËiÔDÆR×LÐ¥ÈGÄ4ÌDÇQË�Í[ÄoÅ �dÔd× &#ÍQÎ:ÄoË\ÇÙÍ�Î8Ô¥ÈNâ4ÐHÍQÎÔIÓYÇQË;ÇQÓ �8Ó �dÔd× ��ÄYÔdË.ÌsÔIÓmÔGÃHÇQÓ �8Ó �dÔd× ��Ä�ÈRÐdÓIÄoÕ�Î:ÄoÅ4ÄeÇQË�ÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢	> <>7�V:?R?GX�S4C:?�TL?GEH=@S'7:9;9!?RK�r!<>7;V;Xs9;K4<H9!?RK4S[ZIS@<m9;K4<£FH?NS4C;J]=�S4C:?R<HK4?Gg�j



ôHô
P5À]¿ ���BA *�� � ��� Z �\1f§%1 * R -0/ 1 4 4 _ 0¸Ñ~Ô²Ñ �8Ë.ÆGÍÙÇqÐdËßÇ¸È~Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ0ÐdË{ÔyÆR×LÐ¥ÈGÄ4ÌyÇQË�Í[ÄoÅ �dÔd× &²ÍQÎ:ÄoËßÇÙÍQÈÄ4Ã>ÍÙÅ4ÄoÓIÄ��dÔd× ��ÄÏÈ�ÐdË~ÍQÎ:ÄUÇQË�Í[ÄoÅ �dÔd×�ÐGÆ�Æ �8ÅNÔHÍ�ÍQÎ:ÄeÄoË.Ì�Û:ÐdÇQË�ÍQÈeÐÒÑUÍQÎ:Ä�ÇQË�Í[ÄoÅ �dÔd×�ÐdÅ�ÔHÍ�ÍQÎ:Ä�Û.×LÔ>ÆÏÄÏÈUÇQË�Í[ÄoÅÏÇqÐdÅ�Í�ÐIÍQÎ:Ä
ÇQË�Í[ÄoÅ �dÔd×�Õ�Î:ÄoÅ4ÄYÍQÎ:ÄYÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÇ¸ÈYÜ²ÐdÅ�Ë.ÐHÍ�ÌfÄ��#Ë!Ä4Ì>ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HOlno<>VfS4J]Vc7:<>7;=-OÙ7;V;noS4JL<>V5j
P5À P �('�� \ \ � ' W -z- 1�� � ��� 1;W �\1f§ _ 0¸ÑeÔ Ñ �8Ë.ÆGÍÙÇqÐdË~Ç¸ÈYÆ�ÐdË�ÍÙÇQË/�;Ð��cÈYÐdË)Ô�ÆR×LÐ¥ÈGÄ4ÌsÇQË�Í[ÄoÅ �dÔd× &-ÌdÇ `_ÄoÅ4ÄoË�ÍÙÇqÔfâo×]ÄÔHÍ'Ä4Ô>ÆoÎmÛ:ÐdÇQË�Í-ÇQË:ÈÏÇqÌfÄDÍQÎ:ÄYÇQË�Í[ÄoÅ �dÔd× &'ÔdË.ÌsÎ8Ô¥ÈYÍQÎ:ÄeÈRÔdÓIÄ��dÔd× ��ÄmÔHÍ-ÍQÎ:ÄIÄoË.Ì�Û:ÐdÇQË�ÍQÈIÐÒÑYÍQÎ:ÄYÇQË�Í[ÄoÅ �dÔd× &PÍQÎ:ÄoË0ÇÙÍQÈ
ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÇ¸ÈYÜ²ÔHÍ#ÈRÐdÓIÄ-Û:ÐdÇQË�ÍBÇQË:ÈÏÇqÌfÄeÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?U?o�8S@K4?GgD?�FdEHT]7:?US4C:?R<HK4?Ggm=Rj
P5ÀqÁ ° � H * � �¶H�1;RHT * R -0/ 1 ��� 1;W �\1f§�_ 0¸Ñ�ÔsÑ �8Ë.ÆGÍÙÇqÐdËßÇ¸È~Æ�ÐdË�ÍÙÇQË/�;Ð��cÈ0ÐdË{Ô©ÆR×LÐ¥ÈGÄ4ÌyÇQË�Í[ÄoÅ �dÔd×�ÔdË.Ì
ÌdÇ `_ÄoÅ4ÄoË�ÍÙÇqÔfâo×]ÄeÔHÍ�Ä4Ô>ÆoÎNÛ:ÐdÇQË�Í#ÇQË:ÈÏÇqÌfÄNÍQÎ:ÄUÇQË�Í[ÄoÅ �dÔd× &�ÍQÎ:ÄoË�ÔHÍlÈRÐdÓIÄ�Û:ÐdÇQË�Í#ÇQË:ÈÏÇqÌfÄ�ÍQÎ:Ä�ÇQË�Í[ÄoÅ �dÔd×�ÍQÎ:ÄeÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ
Ç¸ÈYÄFc �;Ôd×�Í�Ð²ÍQÎ:ÄYÔ��HÄoÅ@ÔGØcÄYÆoÎ8ÔdËcØcÄNÇQË�ÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË0Ð��HÄoÅ�ÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?N�P<>T]TL?@5 =-�PC:?R<HK4?Gg�j
P5ÀqÁ�Á � � Q � �<� ��� � Z Q ��� T ��� 1;W �\1f§�_ 0¸ÑeÍQÎ:ÄDÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄmÐÒÑYÔ_Ñ �8Ë.ÆGÍÙÇqÐdË�Ç¸È-Û:Ð¥ÈÏÇÙÍÙÇ.�HÄ\à�Ë!Ä�ØfÔHÍÙÇ.�HÄ ásÔHÍ'Ä4Ô>ÆoÎÛ:ÐdÇQË�ÍBÇQË0ÔdË~ÇQË�Í[ÄoÅ �dÔd× &BÍQÎ:ÄoË�ÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË~Ç¸ÈUÇQË.ÆRÅ4Ä4Ô¥ÈÏÇQËcØ�à ÌfÄ4ÆRÅ4Ä4Ô¥ÈÏÇQËcØoá�Ð��HÄoÅNÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:? ; ?GEHV	�#EHT]7:?N�PC:?R<HK4?Gg�j
P5ÀqÁ � � � + � �5� ��� � Z +�1�� �(/YRHZ �(/g1 � 1�� Z _ 0¸ÑeÍQÎ:ÄNÈÏÇLØHË0ÐÒÑeÍQÎ:Ä��#Å�ÈoÍPÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄDÆoÎ8ÔdËcØcÄÏÈ�ÑÏÅ@ÐdÓ�Û:Ð¥ÈÏÇÙÍÙÇ.�HÄYÍ�ÐË!Ä�ØfÔHÍÙÇ.�HÄIà�Ë!Ä�ØfÔHÍÙÇ.�HÄNÍ�ÐUÛ:Ð¥ÈÏÇÙÍÙÇ.�HÄ á²Ô>ÆRÅ@Ð¥È�ÈYÔ²ÆRÅÏÇÙÍÙÇqÆ�Ôd×8Û:ÐdÇQË�Í.&BÍQÎ:ÄoË~ÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË�Î8Ô¥ÈeÔm×LÐGÆ�Ôd×�ÓmÔGÃHÇQÓ �8Ó �dÔd× ��Ä
à�×LÐGÆ�Ôd×tÓYÇQË;ÇQÓ �8Ó �dÔd× ��Ä á²ÔHÍBÍQÎ:ÄYÆRÅÏÇÙÍÙÇqÆ�Ôd×8Û:ÐdÇQË�Í�ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?U�;K�=@SP=4JLW>VsS4C:?R<HK4?Gg�j
P5ÀqÁ � � Q Q � � Q 1¥¦;WHT�U Q ��� T ��� 1;W �\1f§�_ 0¸Ñ_ÍQÎ:Ä_ÈGÄ4Æ�ÐdË.ÌIÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÐÒÑ�Ô�Ñ �8Ë.ÆGÍÙÇqÐdË�Ç¸È#Û:Ð¥ÈÏÇÙÍÙÇ.�HÄmà�Ë!Ä�ØfÔHÍÙÇ.�HÄ áÐdË0ÔdË~ÇQË�Í[ÄoÅ �dÔd×�&�ÍQÎ:ÄoË�ÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË~Ç¸ÈNÆ�ÐdË.Æ�Ô��HÄ �£Û�à Ì>ÐdÕlËHásÐdË�ÍQÎ8ÔHÍBÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:? ; ?GEHV	�#EHT]7:?N�PC:?R<HK4?Gg�j
P5ÀqÁ % � Q + � � Q 1¥¦;WHT�U5+�1�� �(/YRHZ �(/g1 � 1�� Z _ 0¸Ñ�ÍQÎ:Ä�ÈGÄ4Æ�ÐdË.Ì�ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄ-ÐÒÑBÔtÑ �8Ë.ÆGÍÙÇqÐdËDÇ¸È!Û:Ð¥ÈÏÇÙÍÙÇ.�HÄ_à�Ë!Ä�ØfÔHÍÙÇ.�HÄ áÔHÍBÔ²ÆRÅÏÇÙÍÙÇqÆ�Ôd×8Û:ÐdÇQË�Í�ÐÒÑ�ÍQÎ:Ä#Ñ �8Ë.ÆGÍÙÇqÐdË�&�ÍQÎ:ÄoË~ÍQÎ:Ä#Ñ �8Ë.ÆGÍÙÇqÐdË�Î8Ô¥ÈNÔm×LÐGÆ�Ôd×�ÓYÇQË;ÇQÓ �8Ó à�ÓmÔGÃHÇQÓ �8Ó á²ÔHÍBÍQÎ:Ä�Û:ÐdÇQË�Í�ä

 ÐsÆ�ÐdË.ÆR× �cÈÏÇqÐdË~ÓmÔdÚ\â�ÄeÌdÅ@ÔdÕlË0Ç Ñ�ÍQÎ:Ä�ÈGÄ4Æ�ÐdË.Ì�ÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄNÇ¸ÈYÜ²ÔHÍBÍQÎ:ÄYÆRÅÏÇÙÍÙÇqÆ�Ôd×:Û:ÐdÇQË�Í�ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�=@?Gno<>V;X�=4JLW>VsS4C:?R<HK4?Gg�j5 �87l� 2:9;2 � � �� �� � 9;2 3 � � 2"! z 9;2"! � À ��OÙ7;V;noS4JL<>V ® J]=�nREHT]TL?GX�EHVeEHVfS4J]X:?RK�JLFdEdS4JLFH?#<HO:EPOÙ7;V;noS4JL<>VUO89;K4<£F8J]X:?GXS4C:?NX:?RK�JLFdEdS4JLFH?_<HO ® J]=�OBj
P5ÀqÁ 3 � ���� � ��� 1;W �\1f§�WHT � T Z � Uw1�� �(/YRHZ �(/g1��8_ 0¸ÑDÍÙÕ�ÐNÑ �8Ë.ÆGÍÙÇqÐdË:ÈYÎ8Ô��HÄIÍQÎ:ÄYÈRÔdÓIÄsÌfÄoÅÏÇ.�dÔHÍÙÇ.�HÄIÐdËyÔdËÇQË�Í[ÄoÅ �dÔd×�ÍQÎ:ÄoË0ÍQÎ:ÄoÚsÌdÇ `_ÄoÅeâoÚsÔsÆ�ÐdË:ÈoÍ�ÔdË�Í.Ñ �8Ë.ÆGÍÙÇqÐdË0ÐdË�ÍQÎ8ÔHÍBÇQË�Í[ÄoÅ �dÔd×Lä



� uHu �������	��
����T�s�	
��	�¢��� �	� � �"������������
	� �I
:� �¬� �Æ��� � ���	���,� �
� J]VfS-<>V�<#K4<c<HO ¢ �PC:?U9;K4<c<HO�<HO�S4C;J]=�S4C:?R<HK4?Gg�7;=@?G=-S4C:? ; ?GEHV	�#EHT]7:?N�PC:?R<HK4?Gg�j5 �87l� 2:9;2 � � �� �� � 9 ��� �¥z�� À 9�?RS�O�r!?mX:?R��V:?GX~<>V�£ E8p r]¤'jI��9�EdK4S4JLS4JL<>V���<HO £ E8p r]¤BJ]=�E���V;JLS@?m=@?RS�<HO

9!<>J]VfS4=NJ]V�£ E8p r]¤_p�ï�®ªa � >la 
 ñ	a 
CB-� >�a � ® ò�OQ<HK
	eOQK4<>g u\S@<~V5j!= a 
 >la 
CB-� ?'J]=eE�=47:r�J]VfS@?RK4FdEHT#<HOS4C:?U9�EdK4S4JLS4JL<>V5jl�PC:?UgD?G=4Cs<HOtS4C:?U9�EdK4S4JLS4JL<>VsJ]=�S4C:?_A'J]X:S4C²<HOtS4C:?�TL<>V:WH?G=@S-=47:r�J]VfS@?RK4FdEHT.<HOtS4C:?U9�EdK4S4JLS4JL<>V5jl�
�'JL?GgmEHV;V0687;gh<HOBO�<£FH?RKNS4C:?Y9�EdK4S4JLS4JL<>V���J]=_E�Vc7;gNr!?RK � � # �
�� �   `@a 
� b#`@a 
CB-�Y¤ a 
 b�A'C:?RK4?Y?GEHn�C0a 
�� J]=n�C:<>=@?GV~OQK4<>ghS4C:?D=47:r�J]VfS@?RK4FdEHT = a 
 >la 
CB-� ? j �PC:?YJ]VfS@?RWHK�EHTt<HO�O#<£FH?RK�£ E8p r]¤�J]='S4C:?DVc7;gNr!?RK	9y=47;n�CiS4C;EdS_OQ<HKEHVfZ\9!<>=4JLS4JLFH?eVc7;gNr!?RK <�p.S4C:?RK4?DJ]= EI9!<>=4JLS4JLFH?eVc7;gNr!?RK >i=47;n�CiS4C;EdS ?GEHn�C��'JL?GgmEHV;V�687;g�<HO#O#<£FH?RKU?GEHn�C
9�EdK4S4JLS4JL<>Vs<HOlgD?G=4C�TL?G=4=-S4C;EHV >�J]=-A'JLS4C;J]VC<I<HO,9©p:9;K4<£F8J]X:?GX�=47;n�C\EmVc7;gNr!?RK�9�?o�:J]=@S4=Rj
P5ÀqÁ = � � �5� �5� ��� � Z � /YR -0/ RHZ � WHT ��� 1;W �\1f§�_ � Î:ÄeÇQË�Í[Ä�ØHÅ@Ôd×#ÐÒÑYÔ�Æ�ÐdË:ÈoÍ�ÔdË�Í5Ñ �8Ë.ÆGÍÙÇqÐdË)Ð��HÄoÅYÔdË�ÇQË�Í[ÄoÅ �dÔd×Ç¸ÈNÍQÎ:ÄYÆ�ÐdË:ÈoÍ�ÔdË�Í�ÍÙÇQÓIÄÏÈNÍQÎ:ÄNÕlÇqÌHÍQÎiÐÒÑNÍQÎ:ÄNÇQË�Í[ÄoÅ �dÔd×Lä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HO�S4C:?�J]VfS@?RWHK�EHTqj
P5ÀqÁ @ � \,V ' � \ �^T,1;R � �^Z�: V �XW �©1��eZ�: _�� Î:ÄYÈ �8Ó ÐÒÑDÍÙÕ�Ð�Ñ �8Ë.ÆGÍÙÇqÐdË:È-&_Ä4Ô>ÆoÎ~ÇQË�Í[Ä�ØHÅ@Ôfâo×]Ä²Ð��HÄoÅmÔdË)ÇQË�Í[ÄoÅ �dÔd× &
Ç¸ÈmÇÙÍQÈGÄo× ÑmÇQË�Í[Ä�ØHÅ@Ôfâo×]Ä�Ð��HÄoÅIÍQÎ:ÄIÇQË�Í[ÄoÅ �dÔd× &�ÔdË.Ì~ÍQÎ:Ä²ÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑIÍQÎ:ÄmÈ �8Ó Ç¸ÈmÍQÎ:ÄIÈ �8Ó�ÐÒÑIÍQÎ:ÄIÇQË�Í[Ä�ØHÅ@Ôd× ÈRä � Î:ÄÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑeÔsÆ�ÐdË:ÈoÍ�ÔdË�Í�ÍÙÇQÓIÄÏÈeÔ'Ñ �8Ë.ÆGÍÙÇqÐdË~Ç¸ÈNÍQÎ:ÄYÆ�ÐdË:ÈoÍ�ÔdË�Í�ÍÙÇQÓIÄÏÈNÍQÎ:ÄNÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË.ä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HOlJ]VfS@?RWHK�EHTqj
P5ÀqÁc¿ � � V ' � � U U �^Z �(/ �^Z�:4V �XW �©1��eZ�: _ 0¸ÑNÔPÑ �8Ë.ÆGÍÙÇqÐdËiÇ¸ÈUÇQË�Í[Ä�ØHÅ@Ôfâo×]ÄYÐ��HÄoÅeÔdËiÇQË�Í[ÄoÅ �dÔd× &�ÔdË.Ì²ÍQÎ:Ä�ÇQË�Í[ÄoÅ �dÔd×Ç¸È�Û:ÔdÅoÍÙÇÙÍÙÇqÐdË!Ä4Ì�ÇQË�Í�ÐsÍÙÕ�ÐIÈ ��âoÇQË�Í[ÄoÅ �dÔd× È-&�ÍQÎ:ÄoË0ÍQÎ:ÄNÇQË�Í[Ä�ØHÅ@Ôd×lÐÒÑNÍQÎ:ÄBÑ �8Ë.ÆGÍÙÇqÐdË0Ð��HÄoÅNÍQÎ:ÄmÄoË�ÍÙÇQÅ4ÄNÇQË�Í[ÄoÅ �dÔd×�Ç¸ÈeÍQÎ:Ä
È �8Ó�ÐÒÑNÍQÎ:ÄNÇQË�Í[Ä�ØHÅ@Ôd× ÈYÐÒÑNÍQÎ:Ä�Ñ �8Ë.ÆGÍÙÇqÐdË0Ð��HÄoÅNÍQÎ:Ä�È ��âoÇQË�Í[ÄoÅ �dÔd× ÈRä

� J]VfS-<>V�<#K4<c<HO ¢ ± =@?�S4C:?�X:?R��V;JLS4JL<>V²<HOlJ]VfS@?RWHK�EHTqj
P5ÀqÁ P � G V ' � G W.§<� R � ��� WHT V �XW �©1��eZ�: _ 0¸Ñ ÍQÎ:ÄPØHÅ@Ô�Û�Î�ÐÒÑUÐdË!Ä�Ñ �8Ë.ÆGÍÙÇqÐdË�Ë!Ä��HÄoÅ�ØfÐ£ÄÏÈUÔfâ4Ð��HÄ�ÍQÎ:Ä-ØHÅ@Ô�Û�Î\ÐÒÑÔ²ÈGÄ4Æ�ÐdË.Ì�Ñ �8Ë.ÆGÍÙÇqÐdË�&PÍQÎ:ÄoË)ÍQÎ:ÄDÇQË�Í[Ä�ØHÅ@Ôd×#ÐÒÑYÍQÎ:Ä2�#Å�ÈoÍ5Ñ �8Ë.ÆGÍÙÇqÐdË�Ì>Ð£ÄÏÈYË.ÐHÍ Ä4ÃfÆÏÄ�Ä4Ì\ÍQÎ:ÄYÇQË�Í[Ä�ØHÅ@Ôd×�ÐÒÑYÍQÎ:ÄeÈGÄ4Æ�ÐdË.Ì
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4th stage of the snowflake curve
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4th stage of Peano’s curve
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The direction field of y’ = x^2*cos(x).
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