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Di�erentioanl Equations

�� Solve the heat equation for a bar of unit length with given initial and boundary

conditions
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�� a� Show the following di�erential equation has a periodic solution

x�� � x� �x� � � � � �

b� Determine its approximate periodic solution up to the order of O�����

�� Discuse the critical points of the given di�erential equation and draw its trajectories

in the phase	plane�

x�� � x� � x� x� � �

�� Consider the system of di�erential equations

x� � y � �x�x� � y��

y� � �x� �y�x� � y��

a� Show ��� �� is the only critical point�

b� Prove for � � � the origin is asymptotically stable while for � � � the origin is

unstable�

c� Disuss the stability of the citical point for the case � � ��

�� Given the 
rst order partial di�erential equation for u � u�x� y�
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determine the integral surface passing through the circle

u � �� x� � y� � �x


