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¸´“�¹

Fn (q) =
n � 1X

k=0

�
n � 1

k

�
Fk (q)(1 + q + � � � + qk )Fn � 1� k (q):

H�J�GˆLeK•B�P�@�NWJ:G^B‰N:K�FZ@&U:GIQ>P�K�Y�[^J�L‰L2pVUVB2D:E>B2GtH�J:K�LeJ:P‰[t@ZLeERP2GIK•r&ERU:E>P_@CB�P2GtO6K�NWT&J:h�[^K�KRU

¸}³�¹ @
@z

F (z; q) = (� F (z; q)) � F (z; q);
T	`

� h(z) :=
h(z) � qh(qz)

1 � q
:

3 �VÒ‰ÚeÆ_ÇŒ×�)CÆ_Ó´ÇŒÒeÇ´Îu)0ÑÊÏ0ÇwÇ…È�'{)MÑÊÒŒÎoÒ–ÚmÅ0É0È��>Ï0Ò�'‰ÒeÉ>Î‰Ì�ÏMÉ0Ò‡Î=Æ�+MÑÊÒ‰Ç…Ò

å
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å
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å
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Fn (q)
U�K�Y•K>J:\�K>UVB

•6B2P�K�B2T&B�@+[IK>FZKRUVBbER[^ERF
KRUVB�@&G^P�KRLbY:J:GtL�H�J�K�[IK�NWKRr&P�E�NWK

Fn (q)
\+@&JWB

n(n � 1)=2
`

uŒc @&PeB�GIO>[^Kõa^‘M“7dºYfT�J:P�L2J:G^BdKRUANWE>\�K>[IT&Y�Y�@+UVB‰J:UxYfK>B2G^B•OR@+[tO6J:[ŠT&Y•E>P_@CB�G^T�U:U:K>[7FZK6BeB_@+UVB

K>U••–K>J�[I@�N:E>P�G^\�E>K‰Y�@&PeB�G^KR[^[IK

@z
{&[…c T�YfERP�@+B2K>J�PvNWK‹N:G(Ÿ¨E>P�K>U�O>K&{

�
{�@+GIU�L2GfH�J:K

@q
K6Bv[…c T&Y•K6]

P�@+B2K>J�P

U
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q = 1
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� (Dn +1 ;n ) �

r
10� 3�
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n3=2:

avT&FZFZK€O>K6BiERO>@&PeBXBepVY•KAKRLeB-NWJyFZ•RF
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Ò
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� k (n=2)3k=2 Ó¡Õ[û
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� k
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� k :=
� �( � 1=2)

�((3 r � 1)=2))

 k


 k :
Ai 0(z)
Ai (z)

�
z! + 1

1X

r =0

(� 1)r

2r � r !

 r z� (3 r � 1)=2

Ai( z) :=
1
�

Z 1

0
cos

�
1
3

t3 + zt
�

dt:
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� k
\�E>P�G(k�KRUVB‰K>JWjV]

F
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K6BwNWE–•eƒ•P�K>[IGIERLŠY�@+P.[IJ:G:ƒ�[t@‹|}T�U�OqB�G^T�U
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n� 3=2Dn +1 ;n
W�ÕC¤ªáC§0ZÎù�§…á0§0Z�»‹¾ÖYÛ¾"ÕC£�Ò�§€¾9ä Y+£�Z�§€»0Õ[½Q»‹¾9ä §2å�W0½NZ�»q£�ÕC¤��{Z�Õ[æ.¤�£´§>¤�¤¨§5ç

u7@iNWK>U�L2G^B2E!NWJ9NWE>Y:[t@&O>K>FZK>UVBdB2T&B�@+[.KML–B�P�K>Y:P�ERL2K>UVB�E>K�ƒX[t@Skfr&J:P�K�‘�`ˆuˆK!O>@&[IO>J:[.NWK

O6K6B2B2KsNWKRU�LeG^B2E

! (x)
KRLeB!Nˆc @&G^[I[^KRJ:P_L�Y•K>P�FZGIL
Y�@&PZJ:UgOR@+[tO6J:[�N:Ki¢º@	•��&O>Lˆa “�¢�d�¸}P�K>[t@CB�G(|

ƒ�[…c @&G^P�KZNWKZ[oc K6j:O6J�P�L2G^T�UAK>B•Y�J:h:[IG^E!KRU
‘M’&’:‘0¹�H�J:G.Y:P�TWO6QMNWK�Yf@+P�NWT&J�h:[^KZGIUW\�KRP�L2GIT&UsNWK

u$@+Y�[I@�O6K•ƒ�Yf@+P2B2GIP�NWKS¸´”�¹ŒK>B‰|}T&J:P�U:G^B�Á

! (x) =
2
p

6
x2

1X

k=1

e� vk v3=2
k U

�
�

5
6

;
4
3

; vk

�
; vk =

2� 3
k

27x2 ;

U(a; b; z) :=
1

�( a)

Z 1

0
e� zt ta� 1(1 + t)b� a� 1 dt:

¿d@&U�L�O6KML�ERH�J�@+B2GIT&U�LR{

� � k
Y�@+P_O6T�J:PeB�[…c KRU�L2K>F
h:[^KSN:KRL�¾RE>P�T�L�NWKS[t@X|}T&UfOqB2GIT&UœNzc  �GIP�p

Ai( z)
{�B_@+U�N:GILdH�J�K

U(z)
KML–BdJ:U:K�|}T�U�OqB�G^T�U-DWpVYfKRP2r�E>T�F
E>B2P�GIH�J:K�O>T&U���J�K>UVB2KÛaI‘%d�²f\�T&GIP
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¸��+¹

F (z; 1 + q) = q
@
@z

log

 

1 +
1X

n =1

(1 + q)n (n � 1)=2 zn q� n

n!

!

;

Y:J:h:[IG^ERK‹N:@&U�L{aI‘R’7d=`�¢ŠT&J:BŒLeY•ERO>GI@&[^GtL–B�K�Nzc @+U�@&[^pWL2K‡O>T&F
h:GIU�@CB�T&GIP2KbP2KMO6T�U:U�@0µtBŒ@+[IT&P_L.ƒ•\VJ:K

H�J�K

F (z; 1 + q)
KRLeBdJ:U:K
LeERP2GIK�r�E>U:ERP�@+B2P�GIO>K�NWT&J:h�[^K
NWKRL…ù
Z�Y2ºª÷:§%»¡W�ÕC¤f¤•§2å�§%»�L2K>[IT&Us[IK

U:T&F
h:P�KŒNWK‰LeT�FZF
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T(z) :=
X

n � 1

nn � 1 zn

n!
\�E>P�G(kf@&UVB

T(z) = zeT (z) ;
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�
@k

@qk F (z; q)
�

q=1
=

A3k (T (z))
(1 � T (z))3k � 1 ;
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f
�
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k
m

�
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m� 3=2

�
;
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p
2�

x � 1=2(1 � x) � 3=2 exp
�

�
� 2x

2(1 � x)
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G^[¨L>c @C\�Q>P�KbH�J:K•O6K>BeB�KdNWKML2O>P2GIYWB2GIT&U�KRLeB‡@&GIL2E>K‹ƒ�[oc @+GtNWK�NWK�H�J:KR[IH�J:KMLŒT�YfERP�@+B2GIT&U�LŒLeGIFZY:[^KML
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�
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m e

m
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�
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�
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�
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�
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Z � (t) = e(t) � � t + sup
t � 16 s6 t

(� s � e(s)) ;

Z = (Z � (t)) 0� � ; 0� t � 1 ;
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