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Di�erential Equations

�� Let u�x� t� be a c� solution of the wave equation

utt � c�uxx � ��x� t� �� � x ��� t � 


For a point �x�� t��� t� � 
� let D�x��t�� be the triangular domain de�ned by the x
axis

and the lines x� ct � x� � ct� Prove that
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�� Give a necessary and su�cient condition in terms of the constants coe�cientsA�B� � � � � F �

for asymtotic stability of the system

�x � A 	x�B 	y � Cx�Dy

�y � E 	y � Fy

�� Calculate the Fourier Series of the function f�x� � x� jxj � �� f�x���� � f�x�� By

using this Fourier Series evalute
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�� Let h�x� be continuous on R� Let M be the sapce of continous functions on �
� L��

in the uniform norm� Let K be the mapping from M to M given by
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a� Show that K is a contraction mapping if L is small�

b� Show that the problem
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dx
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� � a

has a unique solution on �
� L� for L small enough�

�� Let P �x� be an odd polynomial function of x with positive coe�cients� Prove that

the equation

�x� P �x� � 


has in�ntely many periodic solutions�



�� Let ���t� and ���t� be two independent solutions of the linear equation
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 � a�t�� b�t� � C�R�

a� Show that j���t�j� j���t�j �� 
 for all t � R�

b� Let t� � t� and ���t�� � ���t�� � 
� Prove that there is t� � t� � t� with
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