
�����������	��
�����������������
eme ������� � � �"!$#&%('*)+�-,/.0!213�",/.54�6&%879%�4:4;%�<

=?>A@�BDCFEHG/IJ>KIML�B$NPOQ2RSRSTVUWQ2RSR�X
YSZ\[^] �_
a`Hb � ���Fc$
d� ] �fe ��g �;h � � 
d���;`�`��2i e ��
��kj��;�l���m`on

x2y′′ + xy′ + (x2
− ν2)y = 0 ν ≥ 0 p � �qh�� �m`sr (1)

c�r� ] � h ν = 0 h�� � ] � eth � p Y r\� �8u c2����c � 
 u c h � �8e��mv �;` ] u�u �;��� � 
w� � � �;h ���� � 
d��x h �	c2� v ] ����� � c2yS� e �z �;h ] i^`�c?� ] `��^
d� ] � ]S{ 
d� � ��� � ] 
 � � y(x) = J0(x)
�m�l


c u�u �;` � �k`|c�} ] �t~ 
d� ] �qe � { �m���l�;` J0

Z
{ r � ] ��� � h `�� h c3� ] �fe � ~ ] ��v � h yS� ��~ � e �k`|c9� �mh ��� J0(x)

Z
Q^Za� c�} ] ��~ 
�� ] �qe � { �;���l�;` e � u�h �m����� h 
�� u � e b ] hle�h � n ∈ N

�;�l
 � ] 
 � ��n

Jn(x) =
+∞
∑

m=0

(−1)m

m!(n + m)!
(
x

2
)2m+n

c�r�� ] �t� � h `�� h c3� ] �fe � ~ ] ��v � h yS� ��~ � e �k`|c�� �mh ���w�m
\���m� u�h ] u�h � � 
 � � Z
{ ra� ] � 
 h � h ����� d

dx
[x−nJn(x)] = −x−nJn+1(x)

~ ra� ] � 
 h � h ����� ∫ r

0

xJ0(x)dx = rJ1(r)

� Z\[^] �_
�`|c�} ] ��~ 
d� ] � Γ e b�����`�� h n Γ(x) =
∫

+∞

0
tx−1e−tdt

i ~ ��
�
���� � 
 � y h c2`��
~ ] ��v � h y2� u ] � h 
 ] �t
 x > 0

Zc�r � ] � 
 h � h ����� Γ(n + 1) = n! u ] � h 
 ] �t
 n ∈ N.{ ra� ] � 
 h � h ����� u ] � h 
 ] �t
 m ∈ N
��
 u ] � h 
 ] �t
 hl� �;` x ] � cqn

Γ(x + m + 1) = (x + 1)(x + 2) . . . (x + m)Γ(x + 1).
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