
�r�aD xtU�

h� QW �DavY x�oWv�O
���� Q swra �xOmWv�O

���� Q �QDmO �xQwO �OwQw uwtR�

������ �u�LDt� M� Q�D

�OOa R�r�v� �u�LDt� �w�wt

����tvy�Q� CU� ������ xrY�i QO R��tDt xW� Q n ��Q�O QOv�Sr pn�x� Ot�aDt xrtHr�Q�Fm O�vm C��F ��

�	pn�x� � �

n��n
dn

dxn
�x� � ��n

�Q� R p�QoDv� x�U�Lt CU� wr�t 
OW�� b �w�vD xQwO �� �� w�vD xDUw�B g�x� w xDUw�B f�x� x�oQy 	hr� ��

lim
n��

Z b

�

f�x�g�nx�dx

�O�vm x�U�Lt �Q Q� R p�QoDv� 	�Z �

�

cos� x

�� � sin� nx
dx

k�k � w k�k � sup j�j sQv �� �
��� xrY�i QO f�x� � �

��x�
���D �� QkD u� QDy� x�U�Lt CU� wr�t ��

�
R
�

�
jf�jdx

x m �Qw �x � xj Q y ��Q � w jf�x�j � � w f�x� �
nP

k��
�ak cos kx � bk sin kx� Q o � 	hr� ��

c � 
 C��F Q�Okt x�ov� 
f�xj� � �� s�W�� xDW�O 
 � x� � � � � � xj � � � � � xn � ��
���� x��f

���x� � c��� f��x�� xm CU� OwHwt

�O�vm x�U�Lt �Q 	hr�� QO f�x� ���D 	�

x�ov� 
OW�� �
��� xrY�i QO f�x� � xn�� ���D ��Q� L� sQv �� �� QkD u� QDy� �Pn�x� Qo � O�vm C��F ��

xn�� � �Pn�x� � �Un���x�

�CU� xOW xR�r�tQv hW��J swO �wv xrtHr�Q�Fm �Un���x� u� QO xm

�Q� R xrO�at ��Q� O�vm C��F ����������
�������

�u

�t
� ��u

�x�

u�
� t� � u�l� t� � 


u�x�
� � f�x�

�CU� Q�O��B uwUrm�v lv�Qm OwOLt p��iD VwQ



�Q� R T� QD�t X�N ��yQ�OQ� w X�N Q�O�kt x�U�Lt CU� wr�t uOQH VwQ R� �	

A �

�
�����

� � �
� � �

� � �

�
				


w CU� xOW xO�O x��� O�vm ZQi �CU� Q�v OQwt x�k��� � g�x�k�� C��F x�kv Q�QmD ���Qoty �UQQ� �


xm �Qw�x� OvQ�O OwHw 

 � � � � 
� w � � 
 
k�k �Q�OQ� sQv l� ��R�x�

kg�x�� g�y�k � �kx� yk �x� y � N��x���

�O�vm C��F �Ovm�t jOY kx��� � x���k � ��� ��� �x���Q QO x��� � g�x���� O�vm ZQi

w 
k xty ��Q� x�k� � N��x���� 	hr�

w CU� N��x���� QO x��� C��F x�kv l� �yvD ��Q�O g 	�

lim
k��

x�k� � x����



Numerical Analysis

�� Prove that the Legander	s polynomial Pn possesses n di
erent roots in ���� ���
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where �Un���x� si the second Chebeshev normalized polynomial
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	� This problem is concerned with convergence of �xed point iteration x�k��� � g�x�k���

Assume x��� is given and for a given vector norm
 k�k
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kg�x�� g�y�k � �kx� yk �x� y � N��x���

Suppose x��� � g�x���� satis�es kx���� x���k � �� � ���� Prove�

a� x�k� � N��x���� for all k
 and

b� g has a unique 
xed point x��� and N��x���� and
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