
Group Project

1 Picard Iteration� restart:� Picard := proc(t0,y0,f,x,y)� y0 + int(f(t,y(t)),t=t0..x)� end:

1.1 Part a) Linear Example:� f := (x,y) -> y; �������	��

�������
� y := x->1; �������� t0 := 0:� y0 := 1:� z := array(0..10); � �	������������� �"!�! �#�"
�$ %&�
� z[0] := y; �(' �	���� z[1] := x -> Picard(t0,y0,f,x,z[0]):� z[1](x); �*)��� z[2] := x -> Picard(t0,y0,f,x,z[1]):� z[2](x); �*)��+) �, �.-
� z[3] := x -> Picard(t0,y0,f,x,z[2]):� z[3](x); �*)��/) �, � - ) �0 �.1
� z[4] := x -> Picard(t0,y0,f,x,z[3]):� z[4](x); �*)/�/) �, � - ) �0 �213) �,�4 �.5

1.2 Part b) Nonlinear Example (with Unique Solution)� f := (x,y) -> x-yˆ2;���	�6�	��
7�������+8��9-
� y := x->0; �����:�� t0 := 0:� y0 := 0:� z := array(0..10); � �	������������� �"!�! �#�"
�$ %&�
� z[0] := y;



� ' �	�:�� z[1] := x -> Picard(t0,y0,f,x,z[0]):� z[1](x); �, �2-
� z[2] := x -> Picard(t0,y0,f,x,z[1]):� z[2](x); �, �.-38 �, � �.;
� z[3] := x -> Picard(t0,y0,f,x,z[2]):� z[3](x); 8 �4<4 ��� �>=�=?) �� 0 � �.@A8 �, � � ; ) �, � -
� plot( B z[0](x),z[1](x),z[2](x),z[3 ](x) C ,x=0 ..1,c olor= [red,b lue]) ;
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1.3 Part c) Nonlinear Example (with Non Unique Solutions)� f := (x,y) -> 3*yˆ(2/3);�/�	���	�D
7�E���GF���H -(I 1�J
� y := x->x-2; ���	�K�L�M�+8 ,� t0 := 2:� y0 := 0:� z := array(0..10); � �	������������� �"!�! �#�"
�$ %&�
� z[0] := y;



�(' ���K�� z[1] := x -> Picard(t0,y0,f,x,z[0]):� z[1](x); N
O �	�+8 , ��H ;#I 1�J

Must be a little more clever, so we do the calculations by hand� z[2] := x -> Picard(t0,y0,f,x,z[1]):� z[2](x);

Error, (in limit) invalid limiting point� z[3] := x -> Picard(t0,y0,f,x,z[2]):� z[3](x);

Error, (in limit) invalid limiting point

2 Analytical Solution of part b)� restart:� ode := diff(y(x),x) = x-y(x)ˆ2;PRQ<S �	�UTTWV �X�Y�>�Z�K�+8[�X�Y�>� -
� ic := y(0)=1; \ ] �	�^�X� �2�>���
� dsolve( B ode,ic C ,y(x));
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� simplify(%);
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fAg&�	�>� c F.H ;#I�e J
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