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SplinesEGFIH JLK"M1NPORQTS=FIUWVXHZYX[]\_^`^ba
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u v&wIxzy

f(x) = 1

1+x2 | 0 ≤ x ≤ 1 {P|l},|�~��b� y&����w_�g��� � x |R� w`��� ��� | x0 = 0 , x1 = 0.2, x2 =
0.4, x3 = 0.6, x4 = 0.8 �B{P|l} x5 = 1.0 �b{P|l} x } ~ w_�����g� } |�{P�z~ w_��� � � {P�z~�� M0 = M5 = 0 ��� ���g� | ��� ~�z� �g���e� � ��x ���B��� � } w_��� � � {P�z~ x |�� x } w_� ~�� F (xk) = f(x) | x = xk, k = 0, 1, . . . , 5 ������| � � ���l��  } wIx¡� � �x�� � ���l���&�����l� P5(x) Lagrange � �g�£¢ } � � �L� x |l}B|��g¤ x |G�g| � |��g¥ ��y � w_��� ��� | � |�¦�� � � x���� | ��x � wIx¡� } � �{ ��§ } { � spline � �g� } {P| ��� � � } ���s{P|l} x } ~ w_�����g� } |�{P�z~ w_��� � � {P�z~?� �g��¢ ¤�� � {P| � �&¨ x���w_��� �z�L��} | ¢��&w | x � x��¢ } ¥  I� | �l� | x�� ~ w`��� ¥ ��x���w_� ~ w_� ¥ �l� | x�� ~ E1(x) = P5(x)− f(x) �g{P|l} w_��  { � � � | x � x��©� � x��ª¢ } ¥  I� | �l� |x��g� | ��x } wIx¡� � � �g�Rw_� ¥ �l� | x�� ~ x�� ~ Spline E2(x) = F (x) − f(x) {P|l} w_��  { � � � | x � x | y ~�� ��� ~ x����nB«=hL¬bLjl®`jlh � smoothness � x�� ~�|��g¤l{ � } w_� ~���¯?� �l� ~��_�z� � | x � x } ~ x } � �z~ x�� ~��g| � |  L�� I�g��x�� ~ F (x)

wIx |� ��¢ } ¥ � � w | w_��� ��� |s�cedgf�h_i"jlkBdLmonqpP°_n"t
± } | x�� �P| � ¥ ¢ ��}  I� | x��g� � ���g�� I�g��� � ���g� � ��  | wIx���� � �g� �?| ��� ¥ wIx¡�]¢ } ¥ wIx���� |³² ´¶µP�oµ�·'�
�b� y&����w | x � x����{ ��§ } { � spline F (x) � �g�7¢ } � � �L� x |l}1|��g¤ x | w_��� ��� | x |�� x } w_� ~��g¥�� �g� ~ h = 5/10 {P|l} � � x } ~¸� ¢ } �z~w_�����g� } |�{P�z~ w_��� � � {P�z~ M0 = M21 = 0 �³¹ ���gw_¢ } �g� � w | x � x¡� | ��x � wIx�� } � � �g| � � ��§P��� } {P¤º� ���l���&�����l�
P20(x) {P|l} ¢��&w | x � x | ¢ } |  I� ¥ �l� | x | xzy&� f(x), F (x) {P|�} P20(x) ��¯4} w_��� �g� � | w_� | w_��� ¥   � x |l} y ~1� ��� ~x������g� | � ¤ x���x |�� smoothness � x�� ~%� ���gw �  L  } w_� ~�»¼½dsnBh`m�ds¾�jLmZ¿bkºÀ Á�i"¿b®Bi=®"t

¨ x |ª�g| � |�{P¥ xzyÃÂ�Â$w_��� ��� |©� ���gw �  L  } w_� ~��
xk Ä Â¡ÅÇÆ�ÈÊÉ�ÉÊÅLÂËÅlÌ � Æ È�Å Ì�Í Í�Í Â�Â¡Å

f(xk)
Â � Â�ÍÎÉ � ÅlÌ µ ÉÏÍ Ä Â�Â�Í Â�Æ Ä Í � Â�Â¡Å É �

�z�L��} � � ���l��  } wIx ��� x¡� P10(x) � � |�¦�� � � x����% I� | � } { �©x��g� �P| � ¥ wIx | w_� � v �P� w_� ~�� � | � � ���l��  } wIx ��� � cubic
spline � �g�G¢ } � � �L� x |l}`|��g¤£| ��x ¥©{P|l}_� �l��� ��� x } ~ w_��� � � {P�z~ f ′′(0) = M0 = 0 {P|l} f ′′(114) = M114 = 0  } | x����ª� � � � | �g�l� � y ~ � | ¢�� �b��� �Ð I� | � } { � �g| � ¥ wIx | w_� �Ñ|�� �g¢ � ¢ � x |l} � � x��£¢ } ��{P��{ �g� � ���T I� | �l�l�Ðx¡�g�w � ��� | x�� ~%| � } w_x � � ¥l���
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