
� �������	��

��������������������� � �"!#�%$&�('�)�*����+'���!
,.-0/2103546-87:9;/=<?>�@BADC	E�-F103G3DH;IBJK<L/=7G-89B<KCNM�OP4B3G107G9Q103:35109B<�R�JKS=<KCUT(-V9B-0/=J?<KW�XY-#-8Z;<?W[ 103 [ IB3\1]/=-8S=<�-8S [ -8^F4BI_/=J?SL<?C` Cba `dc8egf8hgi 46-87G9j/=<Lkmlon�IpJ?4B7:qBJ?^F7 [sr 7:/=<Qt r 7 [ 10u8-BCwvxS=7y/zJ|{�}~-8S�/ r J�/z-0/z1039;IB^�X6J?S�-0}�46J?-84B3:J�7G9�t r 7 [ 10u8-BW�109Bq����~�L��}~-8S�/ r JV9#I_^�XYJKS�-0}�46J?-84_3GJ R r -|10S=J<L7 [ ZsR�7y/ r / r J�nBIx-89�/ r J����G�Fq�1���-0}N/ r J�J?4B7:qBJ?^F7 [ C�l�<L<=IB^FJ�/ r 1]/gJ?1 [2r q�1��8Wx����-0}	/ r J r J?103:/ r �s4YJK-84B3:J�XYJ [ -8^FJ�<L7 [ Z�1]9Bq%�� -]}N/ r J�<=7 [ Zs46J?-84_3GJ�X6J [ -8^ J r J�103y/ r �10u8107G9DC

��1j��v�SL7:/=JmqB-�R�9s1�qB7:�YJ?SLJ?9j/z7G103�JKH;I�1]/z7:-89Q7G9j�8-83y�#7G9Bu����~�L��C���E�-89D� /�<=-83y�8Jg7:/?C¡�¢�£¥¤+¦?§	l�<=<LIB^FJm7:/¨7:<¨46-8<=<L7GXB3:J�}~-8S�1�4YJKS=<=-09�/z- [ 1¥/ [2r / r J�n�I©^ -8SLJ�/ r 109ª-89 [ J0C« £¥¬®­#¤°¯±£¥²6§ ³µ´D¶°·�¶�¸~¹Bº�»�¼¾½�¿�½ÁÀ|Â6ADÃ	Â�ÄD¿\Å
Æ <=7 [ Zª46J?-04B3GJm-89©q�1��ª� e ���Ç�L�Æ r J�1]3:/ r �ª46J?-04B3GJm-89©q�1��ª� e {ÉÈÊ���~�L�<L-F/ r Jg4BS=-8X_3GJ?^Ë<z1��#< Ì �Ì � e ``�Í �°{ÎÈ�����È `Ï �QÐ

�~X���v r 1]/g4BSL-84Y-0SL/z7:-89|-0}¨t r 7 [ 10u8-j109_<gR�7:3G3ÑXYJ�<=7 [ Z�R�7:/ r / r J�n�IDWÑ1]}Ç/zJKS�/ r J�JK4B7yÒqBJK^ 7 [mr 10< r 10qª/=7G^FJ�/z-F<=4BSLJ�10q©/ r -8S=-8I_u r 3:�_ÓÔ�¯Ç²�¤�§�Õ r 1]<=J�3G7G9_J0C« £¥¬®­#¤°¯±£¥²6§ , r J�qB7:�YJ?SLJ?9j/z7G103�JKH#IB1]/z7:-89 [ 109QXYJm<L7G^F4B3G7yÖ�J?q�/=-Ì �Ì � e ``�Í × {ÉÈ `�ÏÏ �sØ�Ð,.-QÖB9BqÁ/ r J�J?H;IB7:3G7GX_S=7GI_^Ù46-87G9j/mR�J <LJK/�/ r J�SL7Gu r / r 109Bq|<=7:qBJ�J?H;I�103Ú/z-©ÛKJ?S=-_>�/ r 7G<r 1]4B4YJK9B< R r J?9Ü� e �� � {�Cp, r 7G<FJ?H;IB7G3:7GXBSL7GIB^�7G<F<L/z10XB3GJQX6J [ 1]IB<=J�{ÝÈb� �� � 7G<9BJKuj1]/=7:�8J�R r J?9Þ�ß7:<�3\10SLu8J?S�/ r 109 �� � {�W�109Bq©7G<�4Y-8<L7:/=7:�8J�R r J?9Þ�ß7:<¨<=^ 103:3GJ?S�/ r 109�� � {�Cm�°àPJ?J�4 r 10<LJá3:7G9BJg1¥/�3:JK}Ç/?C¡� àP7G9 [ Jm/ r J�J?H;IB7:3G7GX_S=7GI_^â1]/�� e �� � {w7G<�<L/z10XB3GJ]W�7:/7:<�S=J?10<=-09�10XB3:J�/z-ªu8I_J?<=<�/ r 1]/ �� � -0}Ú/ r J�46-84BIB3G1]/z7:-89ÞR�7:3G3 r 1��8J�/ r J�n�IDW�R r J?9�/ r JJK4B7GqBJK^ 7 [�r 10< r 1]qQ/=7G^FJ�/z-�<=4_S=J�1]qÞ/ r S=-8IBu r / r J [ 7y/ã�8Cä�å ¯�æ#¦?§�ç�} [ -8IBS=<LJ0W�/ r 7G<(^F-PqBJK3Ñ7:<�I_9BS=J?103G7:<L/z7 [ X6J [ 10IB<LJ�-89 [ J��8-8I r 1��0J r 10q�14�1]SL/z7:I [ 3G10S(<L/zS=107G9s-0}Ú/ r J�nBIDW��8-0I�XYJ [ -8^FJ�7G^F^�IB9_J�109Bq [ 109B9_-0/ [ 1¥/ [2r 7:/�10uj107:9DCt¨109©�8-0IQÖ�9_qs1�qB7y��JKS=J?9j/=7\103DJKH;I�1]/z7:-89ª/ r 1¥/(/z10Z0JK<�1 [?[ -0IB9j/�-]}Ñ/ r 7G<�7:^ ^�I_9B7:/ã�_Ó



c C(a���46-87G9j/z<�k���7:9Bqª109©JµOB1]^ 4B3:J�-0}Ñ1�}~IB9 [ /z7:-89��Þ}~-8S�R r 7 [2r / r Jmq_7GS=J [ /=7G-89VÖBJ?3Gqª-]}�����	 e ����

���B��< r -�R�<�1��0¦��µ¤°¯����0¬Ç¬�� S=JK4YJ?1]/z7:9Bu�4�1]/=/=J?SL9DCNM�OP4B3G107G9�C
« £¥¬®­#¤°¯±£¥²6§ l�<�R�J�<z1�RÜ7G9��áºd¼���� �0»ª½ÞÀ�½ !5W_1á�8JKSL/z7 [ 103:3:��SLJ?46J�1]/=7G9Buá4�1]/L/zJ?SL9�7G9/ r J�qB7GSLJ [ /=7G-89�Ö�JK3GqF7G< [ 1]IB<=JKq�Xj�F1g}~IB9 [ /z7:-89"�ª/ r 1]/N7G<	46J?S=7:-Pq_7 [ 7:9F/ r J#�jÒ��]10SL7\10X_3GJ0W^FJ�109_7G9Bu����$

�%�_� e ����

�%� h'& ��}~-0Sg103G3(

���*),+�C���-8SmJµOB1]^ 4B3:J0W5/ r JFq_7GS=J [ /=7G-89Ö�JK3Gq©-0}

���$

�%�_� e 
.- h [ -0<d�0/1�_�R�-8IB3:q r 1��0J�1g4�1]/L/zJ?SL9 SLJ?46J�1]/=7G9Bu�JK�0J?S�� -324 IB9_7:/z<Ú�0J?SL/=7 [ 103G3y�8W8X6J [ 10IB<=J [ -8<��0/1�_� r 10<46J?SL7G-#q -324 C
/_C�a5�V4Y-87:9j/z<Lk.,.S=IBJ761��103G<LJ0W�109Bq�M�OP4B3\1]7G9D>�7y}�/ r JáqB7GSLJ [ /z7G-09ÞÖ�JK3Gqs}~-8S �8���	 e ����

�%�_�< r -�R�<�1:9�£;��¯=<¥£¥²�¤��0¬Ç¬��¾SLJ?46J�1]/=7G9BuÊ4�1]/L/zJKS=9DW�/ r J?9ÎJ�1 [2r <L-83GIP/z7G-09>����
Y��^�I_<L/QXYJ46J?SL7G-#qB7 [ C« £¥¬®­#¤°¯±£¥²6§ ��103G<LJ0C?��-8S�J�O_10^F4B3:J0W_/ r JgqB7GSLJ [ /=7G-89�ÖBJ?3GqQ-0}

���$

�%�_� e `�h [ -8<d��
Y�
r 1]<�1 r -8S=7:Û?-89j/21]3G3:�xS=JK4YJ?1]/z7:9Bu�4�1]/L/zJKS=9DWN<=7:9 [ J@�¾7G<�46J?SL7G-#qB7 [ 7G9�/ r JA
BÒ±�]10S=7G10XB3GJ]C
B�IP/�1]<¨R�J�<z1�R%7:9C�áºd¼���� �0»s½�ÀEDDWB/ r J�<L-83GIP/z7G-09ª-0} �����	 e�`�h [ -0<���
Y�¨7:<

����
Y� e 
 h <=7G95��
Y� h {F�
R r 7 [2r 7G< [ J?SL/z107G9_3:��9B-0/�46J?S=7:-Pq_7 [ X6J [ 1]IB<=J�-]}D/ r J"GH
.I�/zJ?SL^&/ r 1]/N/zJK9BqB<N/z-�7:9_Ö�9B7y/ã�10<J
�K LÉC



�BC a c0Í8e�` � hgc8h ��4Y-07G9j/z<�k�v�SL7:/=J 
Ñ�~�L�V}~-8SV/ r J r J?7:u r /Q1]/�/=7G^FJs�V-]}�109Ü-8X � J [ // r 1]/m7:<�}�103G3:7G9BuFqB-�R�9jR¨10SLq�IB9_qBJ?Sm/ r J�7G9_n�I_J?9 [ J�-0}�u0Sz1��#7:/ã�8Cál�<L<=IB^FJ�/ r J�-8X � J [ /JK9 [ -8I_9;/=J?SL<ª107GS�SLJ?<L7G<L/z109 [ Js4BSL-84Y-0SL/z7:-89�103�/z-x/ r JQ<=H;I�10SLJs-0}m7y/z<��8JK3G- [ 7y/ã�����Ç�L� e

����Ç�L��CÚ, r JK9sXj�©T(JKR�/z-09D� <��"1�RÉR�Jáu8J�/Ì �Ì � e	� � - È�
 �~}~-8S�<L-8^ Jm46-8<L7:/z7y�8J [ -89B<L/z109j/z< � 109Bq�
_��C
��1j��àP-83y�8Jm}~-8S
�Y�~�L�µC�Ô�¯Ç²�¤±§NvxS=7:/=J�� e�� 
�� � WB/=-�<=7G^F4B3:7:}Ç��/ r J [ 103 [ IB3\1]/=7G-89_<?C« £¥¬®­#¤°¯±£¥²6§ , r JVJ?H;I�1¥/z7G-09�7G<������.¹Bºd¹���¸�� ��9B-]/zJ0>�7y/�7G<F²�£¥¤�3:7G9BJ?10S?W"qBI_J /z-Q/ r J� - W�109_qQ7y/�7G<m²�£¥¤¨-]} B�JKS=9B-0IB3G3:7Y/ã�#4YJ]W�qBIBJm/z-�/ r JFÈ�
_��CÌ �� ��� - È�
�� � � e Ì �È�� Ì �� - È�� - e � � Ì � <L7G9 [ J�� - e 
�� �

È `c � 3:-8u�    
� h ��áÈ��     e!� � h { Xj�ª/ r Jg7G9j/=J?u8S=103�R�S=7y/=/=J?9©-89©/ r JgX6-j10S=q
� h ���È�� e#"�$&% -('�) $&% -(*+'-, e	./$&% -(*0'-, R r JKS=J .Îe#"�$&% -('�)
� h � e ���áÈ���� .1$ % -(*+'-,�Y� ` È ./$&% -(*0'-, � e È��¥� `�h2./$&% -(*0'-, �

� e È�� `�h�.1$ % -(*+'-,` È .1$ % -(*+'-,
�~X�� ��7G9_q©/ r Jm/zJKS=^F7G9�1036�8JK3G- [ 7:/ã�0C« £¥¬®­#¤°¯±£¥²6§ , r Jg/zJ?SL^ 7:9�1036�8J?3:- [ 7:/ã�V7G<

3G7:^,43�5 �Y�Ç�L� e 3G7G^,43�5 È�� `�h Í` È Í e È���ÐT(-0/z7 [ J�/ r Jg/=J?SL^ 7:9�103Y�0J?3:- [ 7:/ã�ª^�I_<L/�X6JF²�¦76 �0¤�¯$�0¦�WB<L7G9 [ Jg/ r Jg-8X � J [ /(7G<98 �0¬Ç¬®¯Ç²:60C� [ ��àPZ0J�/ [2r / r Jg4 r 1]<=J�3G7G9_J�}~-8S
��C	E�-PJK<�7:/(10u0S=J?JmR�7y/ r �8-8I_S�1]9B<LR�J?S�/z-Þ��X��=Ó« £¥¬®­#¤°¯±£¥²6§ , r J�4 r 10<LJ�3G7:9BJá-]} �<;� , e=� � - È�
 r 10<m109sJ?H;IB7G3:7GXBSL7GIB^â4Y-87:9j/�R r JK9/ r J�S=7:u r / r 1]9Bq�<=7:qBJ�JKH#IB103G<�ÛKJ?SL-B> � � - È�
 eÎÍ WD-8S/� e>"?� 
�� �Ve>" ��CáT(-0/z7 [ J



/ r 1]/ � � - È�
 7G<¨46-8<=7y/z7y�8J�� GLIB4Q10S=SL-�R IF-09�/ r Jg4 r 1]<=Jg3G7:9BJ��	J�O [ JK4_/�}~-8SmÈ � 
�� ���� �=� 
�� � W87G9�R r 7 [2r�[ 10<LJ�7:/�7G<�9BJKuj1]/=7:�8Jm��GLqB-�R�9F10SLS=-�R Im-89�/ r J�4 r 10<LJ(3:7G9BJ���C�àPJ?J4 r 10<=J�3G7G9_J�1¥/�3:JK}Ç/�C�àP-(/ r J�J?H;IB7G3:7GXBSL7GIB^É1]/ � e �Ú7G<"IB9_<L/21]XB3GJ]Wj109Bq�/ r J�J?H;IB7G3:7GXBSL7GIB^1]/�� e È���7G<�<L/z10XB3:J0Cç�IBS�-8X � J [ /g7:< 8 �0¬Ç¬®¯Ç²:6s109_q�<=-ª7:/=<�7G9_7:/z7G103D�8JK3G- [ 7y/ã�s^�I_<L/mX6J�9BJ?u81]/z7y�8J0C��(J?9 [ J/ r J�4 r 10<LJ�3G7G9_J�<z1��#<�/ r 1]/�� e È/�á7G<�/ r JFJKH;IB7G3:7GXBSL7GIB^ �8JK3G- [ 7y/ã�s/ r 1]/g-8IBSm-8X � J [ /R�7:3G3D1]4B4BS=-81 [2r C	, r 7G<�7:<�7G9 [ -8^F4B3:JK/zJg1]u8S=JKJ?^FJ?9j/�R�7:/ r 4B10SL/���X���C



f C(a ` ��46-87G9j/z<�kàP-83y�8J �~<=J [ - �_�H� � h ��<LJ [ -.
Y�P/2109J� e	$ % ����� 	 Ð
« £¥¬®­#¤°¯±£¥²6§ , r J¨J?H;I�1]/=7G-89á7G<N²�£¥¤"<=J?4B10Sz10X_3GJ¨1]9Bq�7:<ÑqBJ�Ö�9B7y/zJ?3y�F²�£¥¤.3:7G9BJ?10S���qBI_J�/z-/ r J�<=J [ - �B�µC	àP-�R�Jm3G-#-8Z�}~-8S�1�<=I_XB<L/=7:/zIP/z7G-09V/z-�^ 10Z]J0CÚ, r Jm3:7G9BJ?10S?W B�JKS=9B-8I_3G3G76109_q

G ���;
.IF<=IBX_<L/z7y/zI_/=7G-89_<�qB-F9B-0/�<=JKJ?^�/z- 104B4B3y�8C B�IP/�R�J�Z;9B-�R / r 1]/�/ r J�qBJ?SL7:�]1]/z7y�8J-0}./21]9Q7:<�<=J [ - W�109Bq©<=-�R�J�/=SL�
� e /21]9 �� � e ��<LJ [ -.�_�H� � �~S=JK^ JK^�XYJKS¨/ r JF� � }�1 [ /=-8S?W_X;�ª/ r J [2r 107:9QSLIB3GJ��¡�Xj��/ r J [2r 107G9QS=I_3GJ0CNà#-�/ r JgqB7:�YJ?SLJ?9j/z7G103DJKH#IB1]/z7:-89©<z1��#<

� � h �~<=J [ -.
Y�<� e!$ % ����� 	 Ð, r 7:<�7G<¨Ö�SL<L/(-8S=q_J?S�3G7:9BJ�1]S?WPR�7y/ r 7G9j/zJKu8Sz1¥/z7G9_u�}�1 [ /=-8S
$��	��

��� 	���	 e!$ ����� 	 Ð

�ÞI_3:/z7:4B3:�#7:9Bu�/ r S=-8IBu r Xj�ª/ r 7G<�7:9;/=J?u8S=1]/z7:9Bu�}�1 [ /z-8S¨�#7GJK3GqB<
$ ����� 	 � � h �~<=J [ -.
Y� $ ����� 	 � e�`� $ ����� 	 �P� � e�`$ ����� 	 � e 
 h {� e!$ % ����� 	 ��
 h {á�/2109 � e!$ % ����� 	 ��
 h {á�

��}ÑqBJ?<L7GSLJ?qDW�-89BJ [ 109©R�S=7:/=Jm/ r 7:<�10<J� e 10S [ /z109"� $ % ����� 	 ��
 h {��L��C



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

t

x

dx/dt = t−2*x^2+x

� C(a `df8e��jhgc8h ��46-87G9j/=<Lk��1j� G ��1]3:�#7G9Bu�/ r J�<L/=J?4F<=7GÛKJ r 103:�0J?<Ú/ r J(JKS=SL-8S?W;7G9FMÚIB3:J?S?� <	^ J�/ r -#qDC I �ã3G3:IB<L/=Sz1]/=J�/ r J^FJ�109_7G9Bum-0}Y/ r 7:<	4BS=7:9 [ 7:4B3GJ�R�7y/ r 1m<=IB7y/210XB3:J�<=Z]JK/ [2r 1]XY-��8Já�Ç/210Z]J��Ç� � ��
 � � e � Í � ` �L��C�~X���à#/21¥/zJm/ r J�MÚIB3:J?S�IB46q�1]/zJ�}~-0S=^�IB3G1_C��Q¼�»�»��
���K·��.ºd¼
	 ����
��.¸ �;º�� ���"¹_» ���« £¥¬®­#¤°¯±£¥²6§ 
���� � e 
�� h���� ���~������
����� [ ��t�-89B<L7GqBJKS �8	� , e <=7:95�$
�È�� - �µWBR�7:/ r �Ç� � ��
 � � e � Í � Í �¨109_q � eÉÍ Ð ` C	M��01]3GI�1]/=J� � e � � h���epÍ Ð `

 � e 
 � h���� ���~� � ��
 � � epÍ�h � Í Ð ` � � <L7G9"� Í È Í -µ� eÎÍ� - e � � h���epÍ Ð c

 - e 
 � h���� ���~� � ��
 � � epÍ�h � Í Ð ` � � <L7G9"� Í Èp� Í Ð ` � - � e � Í Ð ` �_<L7G95�+È Í Ð Í_` ��� È�� Í Ð Í0Í_` �<L7G9 [ J�<L7G9"���j��� ��R r J?9!��7G<�<L^V1]3G3±C



i C(a �jegc8h�`dh�`dhgc 46-87G9j/z<�k�¢�£ª¦����6¬=�0² �0¤°¯±£¥² å �1�z¦F�z¦��?­#¯$�z¦=æ���£¥²�¤�9#¯ å � �z£	�?¬G¦�
F§
��1j��à#/21¥/zJm/ r JgqBJ�Ö�9B7y/z7G-09B<�-0}

[ -8< r �$
Y� e �- � $ 	 h2$ % 	 �<L7G9 r �$
Y� e �- � $ 	 È $ % 	 �¢�£¥¤+¦?§ ��/(7G<�J�1]<L�ª/z- [2r J [ Zª/ r 1]/ [ -8< r � e <L7G9 r 109_qÞ<L7G9 r � e [ -8< r C�~X���à#/21¥/zJm/ r Jgu8JK9BJ?S=1035<=-03GI_/=7G-89ª-0} ��� �;È ` � � eÎÍ W�7:9©/=J?SL^ <�-0} [ -0< r 1]9Bq©<=7G9 r >
� e . [ -8< r � �1
Y� h
� <=7G9 r � �1
Y�

� [ ��à#/21¥/zJ�/ r J�u0J?9BJKSz1035<L-83GI_/=7G-89ª-]}(� � � hp` � � eÉÍ WB7G9ª/zJKS=^F<�-0} [ -8<(109BqQ<=7:9�>
� e . [ -8<�� �1
Y� h
� <=7G95� �1
Y�

ä æ1��¯��2¦?§��N-8I R¨109j/©/z-Êu8J�/ª/z-�/ r J�4Y-87:9j/ª-0}áXYJK7G9BuÊ10X_3GJ�/z-�R�SL7:/=J�qB-�R�9Î<LI [2r<L-83GI_/=7G-89_<�R�7:/ r -8I_/�/ r 7G9BZ;7:9BuBC ��/ r JK3G4B<�/z-F4BS=1 [ /=7 [ J]WBXj� [2r J [ Z;7:9Bu / r Jg<=-83:I_/z7:-89D>
� e	. [ -0<�� � 
Y� h�� <=7:9"� �1
Y�
� � e È � . <=7:9"� �1
Y� h � � [ -0<d� �1
Y�
� � � e È ` � . [ -0<�� � 
Y�ÚÈ ` ��� <=7:9"� � 
Y�<L-F/ r 1]/�7G9_qBJ?JKq@� � � hp` � �VqB-#J?<�JKH#IB103 Í C

�~q���àP-83y�8J ����8	 e È c�� R�7:/ r � � ` � e È ` CNàPZ]JK/ [2r / r Jg<L-83GI_/=7G-89�C« £¥¬®­#¤°¯±£¥²6§ vxJ�Z;9B-�R�/ r J�u8JK9BJ?S=103�<L-83GI_/=7G-89Þ7G< �pe { $ % - 	 Cm, r J�7:9B7:/=7\103 [ -89PÒqB7y/z7:-89ª<z1��#< 
 e ` 109Bq �pe È ` W�109Bq©<L-ÞÈ `�e { $ % - W�-0S�{ e È $ - C �(J?9 [ J
�pe È $ - $ % - 	 Ð

, r Jáu8Sz1]4 r 4B10<=<LJ?<�/ r S=-8I_u r / r Já7:9B7:/=7\103Y4Y-07G9j/�� ` ��È ` �µW6-]} [ -8I_S=<=J]W�1]9BqsqBJ [ 1��#<�/z-ÛKJ?S=- 10< 
�K LÉ>


