Middle convolution J O O O
(On the middle convolution)

o ougobobobooboobuoobod
(Kouichi TAKEMURA (Yokohama City Univ.))

1. 00

goob0b00ooooonoboObobO middle convolution 0 0 OO OOOO
OO000000000D0 indexof rigidityl0 0000000 0O0OOOOOODOO
Doooobobobobobouooooouobobuobouonooobdld middle
convolutionU O OO0 O00O0OO0O0O0OO00OOOOO0ODOOOOOODLOOOOOOODOO
goooo

2. 0000000000000

21. 0000000000000000. C,...,C, 00000 nxn00000
0000000000000000000000000000000000000
0000000000 DPO000000000COC ={P'DP|PecGL(n)}
0oooo

0000000000000000000

(1) Ao+ A1 +--+A. =0, A, € C;

OO000ODbO0 A,...,A 00000000000 00O000ODOO Gy,...,C.O
0000000000000 00000000DO00O0O0DOO0DO0OOde{0,...,r}
o000 AW CcWwWOOOOC'ooooo wo {ojoooooooooood
goooo

gbobobobdbOnexnODOO0ODOODODOO Dy,...,0D, 0000000

(2) Ao+ Ai+--+ A, =0, 4 =P 'D,P,

O0000000 A,,...,A0000000D0CO0O0O0ODOOO0O0ODOOOOd
Dooboobooobg
0(()0ooooooooooogo

(3) Y wC;=> (C;000000)=0
=0 =0

gboboogooboogobbbuooobbooooobbboooobon
1



22. 0000000000 000000. 000000000 ooooog
(4) AoAi .. A, =1,, A; € C;

ODO0O00DO0OO0 A,,...,A000000D0OCO00O00O0OO00O0O00O G,,...,C.0
ooboboooboooboobuoobo@m L, oobg n0bOoboomm
I[[i,(c;000000)=1000000000000000

23. 000bboooobob. bugobuoobboooobboooobn

gooooogooobod
O000000000000ooooooooboDoDoOobOoOgg Ap Ay, A D

goobobud~0dbobobooogobon

dY ~— A;
5 — = Y
(5) dz Zz—ti

O00000000z=0000O0O0OO0OOOO0OO0 Ag=—-(A1+---4+A4,)0000

0000000M,000000000000 ()000000 z=00000
DoOO00o00boDOMOz=c000000000DOO0O0DOODO

DobobooooboobobooboobgdMeh,---M, =100000000
gooodoobobooobobobuooobboooobobobbooobbooo
gbobobuogobbooogbobobooogbon

24. 00 (m,)\). nxnO000000C;00000000000D0O000O0OCDOO
000000000 (m, A)0000000000 m; = (may,. .., min,) € Zo1,
(Mig+ - My, =0y Mg > - > M), Ny = (Mg, .., i) € C 0000
Aty e, 000000000 (m;, \,)00000 A\, 000000000 my,
0000000000000 0000D00000000D0O00000 (my, A,)
0 [15/0000 L(m; A) 00000000

I,
0,2
)\i71[mi,1 0 Omi,17mi,3
M1~ 2,15 2
0 Mol [mm
. _ 3,24my;
(6) L(mlv Az) - v Omi,Q*mi,ii»mi,ii

0 0 i3l



nxnO0O000 A= (A,...,4,4)00000(m,)\) (m = (my;...;m,;my),
A=A ), A~ (my,\,) 0000000

AV fAY)

2.5. Index of rigidity. Index of rigidity OO KatzO OO OO OO OOODO
0000000000000 [10)00000000000nxn0000 A =
(Ag, Ay,...,A) 0000

(7) idx(A) = Z dim Z(A;) — (r — 1)n?,

0000000000 Z(4;)0 4;0000nxn00000000000dim Z(A;) =
S (mi;)?0 000000000 ADDOO index of rigidity 0 2000000
00000000000 0idx(m)00(m,A\) 00000 ADOOOO index of
rigidity 00000000

0000000000000 00000000Ag,Ay,...,A, 000000 A4+
Ai+-+A4,=0000000000000000000 P AP, P~1AP,..., P 'A.P
00000000000000000 (5)000000000Y — P-lyOOO
000A4,00000000000000000000000000 40000
000000000000 000000000000000000000000
000000

000000000000000000000000 4y, Ay,..., A4, (Ao+ A1+
. +A,=0)00004 (i=0,...,r)00000000000000000C
000000000000 000000000000000000000000
000 (5)0000000000000000000000000000000
000000000

(8) 000000000000 000 =2 -Jindex of rigidityd
gooobodd

2.6. Addition. Aj,..., A, (4= —(Aj+-+A)0000000000 (..., 0) €
C’'0000 addition 00 0O

(9) (Al,...,AT) oo (A1+M1[n7--'7Ar+[1'r]n)

000000000000A4,00 A~ (u+-+p), 0000000000
0000000 (5)0000000000Y — (z—t)4...(z—¢t)»Y 000
000

0 0 O addition 0 00 0 O index of rigidity 0 0 0000000000000
00000

3.2x200000000000

31.30 {0,1,00} 000000000 2x200000000000. 2x20
030000000000000000000000 (Ag+4;+4,=0)003
0000000000 2x200000000000000000000000
0002x200 Ay, 4,4, 00000 Ay, Ay, A, 00000



Ax, 4, A1 0000000C000DOOCOCO0OOOOODOOOO0ODODODOOOODO
Ao+ A4+ A, =000000000 Ay, 40, A, 0000000000 addition
ODO00000000ADODOODODO A, 00A, ODO0ODDOA,000000000

DDDDAw:—um+m):(% O)DDDDDD
2

ug + o —wo uy + 0y —wy
10 A: ,A: )
(10) 0 (UO(U0+90)/WO —Uo> ! (Ul(u1+91)/w1 —uy )
O000000 6p+61+x1+k,=000000000 =0000000000000

Wy = k . /4/2(/‘??2‘1'91) _KQ(FGQ“‘Hl) _/4,2(%24—90)
(11) , Up= - , U=
w; = —k 2Ky + 0y + 04 Ko — K1 Ko — K1

O0D00rk0D000D0000DO00DO0ODO0DO0O00O0000 0y+61+k1+K2=0
dogoooooooobbobooobroooorobobn
000000000000 000000000000000m=(1,1;1,1;1,1),
A=1(0,00;0,01; k1,k2) 000000000 Oidx(m) = dim Z(A)+dim Z(Ag) +
dmZ(4;)—(2-1)2?=2000000000000000000000 000
gobbbbbodooooooooooooobbbbboooooaa
o000 {0,1,cc} 000000000000 OODODOOOODOOOOO

0 (er-(2f)
OooooOooon
(13) i (y1(2)> _ ( ann(z) aia(z) ) (yl(Z))

dz \ y2(2) az(z) agn(z) Ya(2)
00 () 0000000000000 000000000O0O0O0O0000
(14) % +p1(z)% +p2(2)y1 =0, pi(z) = —an(z) — axn(z) — Z};Ei%

+ a11(z)a)4(2) '

p2(2) = a11(2)agn(z) — a12(2)azi(2) — ai;(2) ar2(2)

0 (12)000000

(15)  p(z) = - _200 + 12__911, pa(z) = % (O0-+01+ 1+ 12 =0)
000000000000

(16) Z(1-2)y" +(y—(a+B+1)2)y —afy =0,

ajaluln

(17) v=1-="0, {a,0} ={k1, ke + 1}

gooooggon
O000M00000000o0ooo30{0,1,cc}00000002x20000
gbooboogoobbooooobobodo



32. 000000000002x2000000000000.0002x200
40000000000000000000000 (Ag+A;+Ay+A;=0)00
4A00000000002x20000000000000000000000
O00002x200 Ag, Ay, Ay, A; 00000 Ay, Ao, A, A, 00000

Ay, A0, AL, A, 0000000000000 O0OO0ODODOOOODOOO0
00 A+ Ag+ A1+ A, =000000000 A, Ay, A1, A, 00000000
00 addition000000 4, 00000 6,00 A, 00000 6,004,000
00 ¢,0000000000000

(18) Aooz—(140+A1+At):<Fd1 0)7 K1 — Ko = Ou,

0 Ko

gbooboooobooogobbobuoooobon

(19) m1:(900—90—01—0t)/2, /{2:—(000+00+01+9t)/2
gooo

Up +00 —Wo Uy +91 — W1
(20) 0 ( uo(up + o) /wy  —ug ) ’ ! ( uy(ug +601)/w; —uy ) ’

A: ut+8t — Wt

t wp(ug + 0) Jwy —uy )
00000000 {0,1,t,cc} 000000000 O0ODOOOOOOOOODOOO
HRERERE

o oo -t (0 i)

0000000000000000000000m =(1,1;1,1; 1,1; 1,1), A =
(0,60: 0,61; 0,6;; 11,5,) 00 000000idx(m)=0000000000000
00000000020000[8|000000000000000000000
000000000 (18)00 2(2—1)(z—t)a(2) 0000000000000
00000000 000000 AD

_ Wo w1 Wy o ]{I(Z—)\)
(22) alQ(Z)—_7_2_1_Z_t_z(z—l)(z—t)’

gbooobooooboboboooobonD pO

up+0o  ur+0r  u+0;
) 1 a—t M

(23) CLH()\) =

gboboogogobobooan



O00000MN#0,1,t,000000wug, uy, u, wo, wy, w30 (18), (22), (23)
goooooo

(24)
kA k(A1) k(A1)

Wo ST S ST e gy

wo = 6o + wi[m SO =i+ {26 = 1A — ) — (A — 1)
— t@t(/\ — 1)},u + :‘11{/{1<)\ —t— 1) — 91 — t@t}],

w = —0; — (15);;1)19[)\()\ SO = O+ {260 = DA — )+ (o — ) (A — £)
—t0 (N — 1)+ ri{ri( A=t + 1)+ 60y — (t — 1)6,}],

w= 0, + W{ﬁ[m DO =+ 20— DA — 1) — (A — 1)

+ (0o — 0) (A = D) }pp+ Ki{mi(A =t + 1) + 0 + (t — 1) (0o — 01)}],

0000000000 A0000000000000000000000000
0000002x2000000000000000000000000000
000000000000 000000000 A 0000000000000
000 (2000000000000000000 (21)0 Dy (6g, 01,63, 0s0; A, s k) O
0000 (21)0000 4(z)00000000000000000000000
000000

d2y1<2) 1—80 1—81 ]_—6)t 1 dy1(2’>
dz? + z +z—l—i_z—t_z—/\ dz

K1(k + 1) AA=Dp - 1H o
( 2(z—1) 2(z—=1)(z = \) Z(Z—l)(z—t))yl( ) =0,

A= DA — ) — {00(A — D)X — t) + BN\ — #)

(25)

1
tHt— 1)

4 (0, — DA — 1) b+ k1 (k2 + DN — 1)

000 Dy, (6,061,002, x) 000000000000 z=0,1,4,A00000
0000000000000z=A0000000,2000000000000

000000000000000000 (2500 A, 4 t0000000 HO
000

A\ _OH du_ o
) )

OoOobooobooboboooboobootbobooboobono A pOoO
(26)0J00000000DOCO (21)DO0O0U00DO0ODOODUOODDOODOOOODO
0000000000000000000 (0 (21))00oo0oOooooooOoQ
0000000000000 (0 (26)000000000000000D0000
OOoDoOoboooo apbOooboonog

(26)



O0000ooo 2)oooooaoooooo{o1,t,eo} 00000000
DobobodwpbOoOoboobobobobbobbobooboon

d2y+<’y+ ) € >@ afz —q

dz? z z—1+z—t dz  z(z—1)(z—1)

(27)

y =0,

(v+d+e=a+4+1) 0000000000000 000O0O0OOOO0OOO0OO
gbobodgbbodgbbuooobbuoobbooobbooobboobbon
OOoOobooobooooobbooooooooa=0,1,t,coc000oooonO
0000000000000 0000000000000O0OOoOOO ([21)o

4. MIDDLE CONVOLUTION

Middle convolution 0 Katz O 0O O O OO Rigid local systemsO ([10]) D00 00O
OO00booooboobo0oobo0oobooobo0oobboo0bDodiDettweiler
O Reiter 0 [4, 5] 0 000 Katz O middle convolution0 00000000000
OO0D0O00000000Dettweilerd Reiter 00000000000 O0OOOO
00 middle convolution 0 0 O0O00000O0OOO

nr000000000nrxn0000 Ay, Ay, ..., A, 00000000000
gooooogon

ay A A A,
(28) —( e SRR )Y

E_ z—11 z—19 z—1,

O0000veCOOOO0 convolutiond O By, Bs,...,B, € C"*" [0

A1+V A2 A,,« 0 0 0
0 0 0 Al A2—|—V Ar
(29) B = : : |, Ba=| . : .
0 0 0 0 0 0
0 O 0
0 O 0
...... . B, = _ ,
Al A2 AT+V

gboobooooboboboooobbboooboobooon

dU By Bs B,
30 - S U
(30) dz (z—tlJrz—tgjL +z—zf,ﬂ> ’

goooooo

ty = co00O00OC\ {t,....trtr1(= 00)} 00000000 0000000
pG@DDDD o, UO0O0O0w=0o0000w=p0O0d00dooooadn
w=0000000000000000]|[a,3] =a ' a0 Pochhammer O 0O
O000000o0o0ooon PropositiondO OO OOO



Proposition 1. ([5]) Y =“(y1(2),...,y.(2)) 000000 (28) 0000000
0o00ie{0,1,...,r} 000000

S (@ = t1) 1 (w) (2 — w)duw

Fan 10 = 12) (w0 = )
(w — ta) "t (w) (2 — w)"dw

[az »ati]

(31) U= f[az,at,.]('w — 1) My () (2 — w)"duw

f[az,ati]iw —t.) y(w)(z — w)’dw

Sy (@0 = 1) yn(w) (2 — w)dw
000000 (30)000000

Proposition 1000000000 (285)0 000000000 31)ODOoooOd
O convolution0 OO0 00000000 O0ODOO 30)00000000000O0OO
0O

Ker(Al) 0
0 :
(32) ’Clz . ,...JCr: 0 ,
0 Ker(A,)

K=Ki®---®K,, L(v)=Ker(B)n---NKer(B,).

ooooCc7/(K+ L(v))DODOO mDODOODODOOODO ChrOOOOOODOOO
00000000Bg (k=1,....,)0000C"000000000 mxm0O
oo BkDDDDDEDDDDDmiddIe convolution me, O mc, (A1, As, ..., A,.) =
(By,Bs,...,B,)000000000r00axn0000r00mxmO00000
0000000mOv#0000 m = nr—dim(Ker(Ag—r))—>"_, dim(Ker(4;))
000000v0000000000000000 (28)00 By,By,...,B.00
DOo00DoDO00oooooood

dU B B B, \ -
(33) —< ! 2 4.4 )U,

dz \z—ti 2t Z 1,

0000000000000 0middle convolutiond OO O0O0O0OOOOOO0O
0(28)000000000 33)0oouoooooopo Cv/(K+L(v)) ~C™
O0000C"OD0DDO0O0D0O000O0O0OooOOoOongd Proposition 1000000
000000000 0000ooon

Dettweiler O Reiter D 00 0 0O O O O middle convolution me, D 0000 OO
Oo0o0ogo



Proposition 2. ([4) OO0OO0O00O VO A= (A, A;,...,A4)00000000
00

(i) addition O middle convolutionD 0000000000 0O0OCOOOOODO
indez of mgidity0 000000

(1t) mey4, (V) = me,(me,(V)), meo(V) =V O0OO00000 me_, ome, =id0
ooooOo

5. MIDDLE CONVOLUTION O O

51. 30 {0,1,c0} 000000000 2x200000000000. 3100
gbooobooogd

34 _— (= Y Y= .

(34) dz <z+z—1> ’ (92(2)

0000 middle convolution 00000000 Ay, A, 00 (10), (11) 00000
O00O0O0000O0O0Oconvolutiond OO0 4x400000000O00O

o A0+V Al i 0 0
(35) BO( 0 0)’ Bl(Aofh+V)

O0O00000A,, A, 00000000D000000 Ky, ;01000000

Wy 0
. KeI’(Ao) . Ug + 90 . 0 . 0
(36) ICO - ( 0 ) =C 0 ’ ICl - (Ker(Al)) =C w1
0 Uy + 61
K1 0

O000000A, =—(4Ao+4) = 0 O000L(v) = Ker(By) NKer(By)

Ov#0,k,k 0000 L(v)={0} 0 middle convolition0 000000000
O02x20000v=000000middle convolition 0 OO0 00O0OO0OO0O
00000000000v=k 00000 £(v)=C(1010)T, v =k, 0000
0 £(v) =C(0101)T 0000 middle convolition 10000000000 1 x 1
gbobbuooobobbbldrv=xk, 0000o0o0og

11 Wo 0
o 0 0 Uy + 90 0
(37) 5= 01 0 wy ’
0 0 0 uy + 0y

D000 =5"'000000U0n=2,r=21t=0,1t=1000000000
(30)000000S002000300040000000 (32)0000000
E(V),ICO,IC1DDDDDDDDDDDDDDDDDUDDDDDDDDDD

Oo+k1 01+kK1
e 0 O 0

dU s g 0 0 |-
— z—1
(38) dz i 0 = v,
Ul O 0 K1




D0D00000000U = (4(2), 42(2), ts(2), 4a(2)T, () = 41(2) 00000
middle convolution mc,, 00000000000

dy 0 0
(39 e e L

dz z z—1

ODO000000000000000 0middle convolution me,, 0 00O 0000
Oooooo

(10) @@):<%+m¢+&+nﬁg&%

dz z z—1

oooo

00000000 (39000 g(z2) = CzPtr(z—1)** 000 0me_,me,, =
id000000000000 (390 me_,, 0000000000000O0O0O
00000000 000000000000

(41) dz _(z(o 0 T b+ 6 W

000U Proposition 1000000000000

R e
f LMQO‘FKI (w _ 1)914,»;{1 (Z . w)fﬁldw ,

laz,ai] w—1
(1=0,1,c0)00000000000DOODODODOO
- ratfy kT AWV Ay A\ -
(43) WZ( "oty _ﬁ) W, E:(—O‘f‘ 1)W

z z—1

K1—K2 K2
000000000 (34)0oooooooooo
(44)

5 _1 1 f[a od w@g—&-m—l(w - 1)91+H1 (Z _ w)—mdw
W = (ka+01)k2  (ka+60)k2 f o )

k(k1—kK2) k(k1—kK2) [z, 4] w90+lﬂ (w - 1)91+H1*1(z - w)im dw

(t=0,1,00) 0000000000000 O0DOOOODODOOOOOOOOOOO
gbooodgbog

(45) maz/) W — 101z — w) 2 dw, (i = 0,1)
[O‘Zvo‘i]
DDDDDDDDD(16)DDDDDDDDDDDD

5.2.4D{0,1,t,OO}DDDDDDDDD 2x200000000000. 3.20
000000000 Dy (80,61, 0, 0u; A, s k)0 00O
ay Ay Ay Ay a;1(z) aia(z)
(46) dz (2)Y, (2) z +z—1+z—t as (z) aga(z)
O Ay, Ay, 4,00 (20), (24)0000000000000000 middle con-

volution 0 OO0 OO0 OOconvolution 000 6 x 6000000 Ay, Ay, A0
D000 ooonoooookK, K, £, 00000 1000000000 A, =




K1 0

—(Ag+ A+ Ay) = ( 0 000 L(v) = Ker(By) NKer(By) N Ker(B;) O

v #0,k,ke 0000 L(v) = {0} O middle convolition 00 OO0 O0O0OOOO
O03x30000vy =000000middle convolitionUOOODOOOOOMO
000000000000V = k,k 00000 dim£(v) = 10000 middle
convolition 0D O OODOODOOOO 2x20000

v =x; 000 0Omiddle convolitionD OO O0OOOO0OOONO FilipukO O OO
oo oooooboooooooooobbbboooouooog
Dooboobod

Theorem 3. (6, 20]) DO0O0O0O0O000D00 Dy (b, 01,0 000 A i k)00 v =
k1 00000 middle convolution 0000000000000 000O Dy(ky +
0o, k1 + 01, k1 + Oy, —Koy; A+ K1/, ps k) 0000

O00Y =%u(z2),5(2) 000000000000 Dy(6, 6,0, 000; N, 5 k)
0000000000 Y =41(2), a(2)) O

dw,

L R PRt

O d
U2(2) = / ye(w) (z —w)"dw.
[azvai]

Ko dw

Oo00ooooooooogg e {O,l,t,oo}DDDDDDDDDDDDDD
Dy (k1 + 6, k1 4+ 01,51 + 0y, —k2; AN+ Ky /p, s k) D00 OO0

oooooooooooooowm)oooooooo pPoooooon
00000000 0000000

(48) S9:0g— K1+ 01— k1401, 0 — k1 +0;, O — —kKo,
A= A+ kK/p, pw—pu, t—t

00000000000 v=k 00000 middle convolutionO OO OO0 O
oooooo

000000000000000 Dy(by,61,0;, 0.\ k) 0000000000
D000 s0000000000000000000 Dy(0o,61,60;,0s0; X, fiz k)0
D0000000000000000000000000 (21)000 6y,04,6,,0s €
Z+300000 Hermite-Krichever 00000000000 ((19) 0000000
0 Theorem 3000000000006, 6;,6;,0. € ZO O Oy+6,+6,4+0. € 2Z+1
0000000000000000000 ([20)0rigid000000000000
0000000000000

v=k,0000000000000000000

Theorem 4. ([21])

(49) Y-\ /4329 _ ﬂzﬁg—i-90+/€~2+91+lig+9t+ I{2~’
PR T X A1 A—t  a-a

=



0000Y =*(y(2),142(2)) 000000000000 Dy (g, 01,01, 00; A, s k) O
000000000000000Y =4h(z),3(z)000000 € {0,1,¢, 00}
goodn Dy(lig+00,/€2+01,/{2+9t,f€2—f—goo;/\,ﬂ;]f)DDDDDD

(50)

Gi(2) = / W) . _wyequ,
[O‘Zvo‘i]

dw
A=) (A1) / W) — i (w) | g dya(w)

2) = Y W + = z —w)™dw.
ba(2) E(A—)) [z cxi] A—w k1 dw ( )
Corollary 5. ([14, 21]) y1(2) 00000000000 Dy, (6o,61,0r,000; A, 1) O
oggooog
(51) 1= [ ) - w) i,

[O‘Zvai]

0 Dy, (ko + 0o, ko + 01, ko + 01, ks +0s; \, 1) DO DO OD0O0000N 200 (49)
000000000000

0000 Novikov([14) 0O D ODODO0DO0DO0OO0O0O0O0O0O0OOOOOOOO
pd0o00b0N—=000000O0bO0L0bo0obobooobobobDooboo
gbooodgg

Theorem 6. ([11, 21])
(52)  (p—a)(p—=0)=0,7=9+1—p, & =0+1—p, € =e+1—p,
o =2—pu, B =-=2u+a+pB+1,
¢ =q+ (1 —p)(e+dt+(y—p)(t+1)),
0000v(w)DO000O000000

d*v ~ o’ € dv o fw—q
53 v (L dv 0
(53) dw2+<w+w—1+w—t)dw+w(w—1)(w—t)v ’
00000000000 :e{0,1,¢,00l0000
(54) y(z) = / o(w)(z — w) "dw

[0427042']

godoooooooooooooan

d?y ol ) e \ dy afz —q
55 —t|= —= = 0.
(55) dz2+<z+z—1+z—t>dz z(z—l)(z—t)y

O000000KazakovO SlavyanovO OO0 [11]O000000000O0000O
000000000000000000000000000000000000
O0000O0000000O00000O0O0000bOOO00OO0O0O0OOOO0O000
OD0oo0o0ooo ([21))0

Theorem 600000, d,e,a+1/2,6+1/2€ 2000+, 0, ¢,a/ =0 € Z+1/2
000000000y,d,d,0/ = €Z+1/20000000000000 (53)



000000000000000000000000000000000000
00000000 (23,7,16,17,18)00000000000000 (35000
07,6 6a+1/2,8+1/2€2000004,8,é,o/ —3 €Z+1/2000000
0000000000000000000000 (40000000000

6. MIDDLE coNnvoLuTION O OO0 OO OO0 OnO

(Ao, Ay,...,A,)0000000O00O0O0O0Oaddition O middle convolution O 0O O
dooddodooodooooogoooobooooooboooooooood
000000000000(Ag, Ay,...,A)00 addition0000 A (i =1,...,7)
Okernel(DO0D0 000000)000000A)—vO KernelOOOODODOODO
O » 0000 middle convolutionme, 0000000000 O0OOOOOOOO
goduouououododo

Theorem 7. ([15] (c.f. [13]) OO O (Ao, A1,...,A,) 0000 addition O middle
convolution 00D 0D O0D0O0O0O0O00OO0O0 mOOOOOOODOOOODOOO
00

(1) Indez of rigidityD 200000 m=(1)0000000

(2) Index of rigidity0 0000000000 d00000000000O00O0O0O0O
goo

(d,d; d,d; d,d; d,d) DS) case, (r = 3)
(56) m = (d.d.d; d,d,d; d,d,d) Eél) case, (r = 2)
(2d,2d; d,d,d,d; d,d,d,d) EWY case, (r = 2)
(3d,3d; 2d,2d,2d; d,d.d,d,d,d) E" case, (r =2)

(8) (1), (2)000000000 dndex of rigidity0 0000000000000
OO00D0000000mO0000000D00D00D0000O00O0OOOO0O0
index of rigidityd —200000 m = (1,1;1,1;1,1;1,1;1,1) 00 7130000
0000000000 0Om=(1,1;1,1;1,1;1,1;1,1) 0000000000 2x 2
OO000000OO00bOooDbOooboobooo

(H)O0DUD0O0O000 KatzOOOOOOOOOOOOTheorem 7000000
0000000000000 00000D0000000000DoOOo0oDoOo
000000 Jordan-Pochhammer 00 000000000000 ,F._41(2)00
O0-r0000000000000004dJordan-Pochhammerd 000000000
byc € {ty,...,t,,00} 000000

(57) M@:/@wwyﬂw—mmW—bW“(w—m%w
b
ogoood TDDDDDDDDDDDDDDDDDDDDTFr_l(Z)D

_ an o, e (a)i(a2); - (ar);
(58) E_i(2) = Fr ( 5.5 ,z> = ]Z:; 6o, 2,

(a);j=ala+1)...(a+j—1),




gboobuoooobobobbobuooogbobobod
OO00Theorem 70000000 mO0O000000000DOOODOOODOOO
gbooobuogoobbobod

7. CRAWLEY-BoEvey O OO QOO OQOQOOoOOOOOoOOOOoOO

7.1. Crawley-Boevey 0 0 0. Crawley-Boevey U0 OO ODOODOOOOODOO
Oo0o00obOOoOoO00ooboooO0oooobo0ooobooooboogoooboob
O0000 Kac-Moody OO DO DO OODOOOODOODODODO

[07 1] [07 2] . ja.no - 1]
. [1,ny — 1]
e n2 =1

coooooooooooooodl={ofU{ij]|0<i<r1<j<n;—1}0
ooooooooocCc,=2we) 000000000 DOOOOOOOODOOOO
0000 -10000000vel0000Z000000000O0//0000000
00000000000000 reflection s, : Z1 — Z'0 s,(a) = a— (L Ca)e, O
O00O0Oreflection00000000000D0O00O00O0O0OOe 00000001
000000000000 0OFundamental region 0 0 Oa € ZL,0 supportd 00 O
00000000000000000000000000 Ce000000000
0000000000 000CO0O0O0d rootdOOOOe, (ve I)Ofundamental
region 00 0000000000000 00O0O0OOOODOOOOOCODODOOOO
0000000000000 0Oe, (vel)DO0OOOO rootO real root 0000
fundamental region 0 O 0 O 0 O root O imaginary root 0 00O p € C'O0D00O
0 R} O Opositive root(a € ZL, 0 root 000D D)0 p-a = o; pp@y =00
0000000000000 0aezZ' 0000 pla)=1-3a"Cacz0000O
O00Oroot 00000 p(e) >00000000000000000 a0 real
root 000000000%,00ceR0a=40+4+...000R;00
D000000000000000000 p(a) > p(BM) +p(B@)+... 000
Oo0000D0O0000

Theorem 8. (Crawley-Boevey [3]) o € Z' 0 ap =n0 apj) = Y2 miy 00
O00peCl O pe=—-3" A1 0 = rj— N 00000000000
0000000000000000(1)000bo0DOO0 A,ec;00000DOOO
Oo0obo0dbleeXx, 000000000

alrelroot 00000000000 ODODOO0OOOOOO0OOOODODOOO
oogoooobiboibibdal smaginary root 1000000 OOOOOO0O
oggooooooobobobon



ddddddd0ddddOoOodoooooooooOoDoDoooooooOoon
O00000000 quiveeDODOODOO quiver variety UO OO OO0OOOOOO
00 2000000000000 000000O0O0OUOOORIUuOooDoO™
O00000OoooooooboboDoooOooooao

00000700 reflectiond Kac-Moody D00 0000000000000
O00000000000000000 KacOOOO (9)000000ODODOOOO
positive imaginary root 0 0 0 00 00O reflection 0 000000000 DO funda-
mental region 0 0 000000000000 OOOOOOOOODOOOOOOO
middle convolution 00 OO0 OO0O0O0O0O0OO0O0OOODOO Omiddle convolution
00000000 DoDoDooDoDoOoOoOoOoOoOoOoOOO0ooO0oO00o0o0o0o0oO0o0o0o0oo
OO O middle convolution 0 OO0 000000000 O0OOODOOOOODOO
O0ddddooooooooooooooooooa Dil)DDDD&QDDD
O00d0dddooooooooooooOooOooaoao

72.0000000000000001000000000000000000
000. Index of rigidity 00000 0idxm = (000000000 dm (40 2
00000)0000000000 index of rigidity 0 Oidx(dm) =d2 0000
000000000idx(m) = 0 < idx(dm) = 00 idx(m) < 0 < idx(dm) < 0
000000000000 mO000000000000000000000
generic 00 0000000000000000O0=000000000000
000 A00000000000000 (A,,...)0000000000000
00000000000000000000000000000

Theorem 9. ([15)) 000000 mOO000000 1000d02000000
0oo
(1)idx(dm)=00000dmO00000000000000000000000
000 A00D00000000000

(2)idx(dm) < 0000 MdmO000000000000000000 genericO
0000000O0mO00000000000000000 generic00000
00000000000

Theorem 9(1) O OO index of rigidity 0 00 00O (Ao, 4,...,4,) 0000
addition O middle convolution O D 0000000000 O0D0D mOOOOOOO

(1717 1717 1717 171) Dil) case,
(59) m — (1,1,1; 1,1,1; 1,1,1) Eﬁ(l) case,
(2’2a 1717171; 1a171;1) Ergl) case,

(3,3;2,2,2: 1,1,1,1,1,1) E{" case,
000000000000000000 KestorDOOODOOOOOOOOOO
00000

7.3. DDDDDDDODDD.R:CRar:{positiverootDD}DDDDDDD
U0b0odbiDmdbDbodgoboogoboobbogoboooonoobooon



OOoboooboobbbo0bD =000Db00b00bOoO0obOD0obbOOoDOobbOOoDOo
Oobogo

00000000000 (nilpotent case) 0000000000 OOOODOOO
OO000D00000 mO fundamental region 000 root OO O OOOODOODO
OO0000000000000000 mU addition O middle convolution 0 [
Ooooboboooooboobooboboon

000000 mO fundamental region 000 root 000 OO0 OOOOOO
Ooooboooobooboooobbobbooboooooooboo
0000000000 imaginaryroot 0000000 mOO00O00O0ODO 10
OOobooboOod>2odboooobooooboobooooooono
OooOobooog

(d,d; d,d; d,d; d,d) DS) case, (r = 3)
(60) (d,d,d; d,d,d; d,d,d) Eél) case, (r = 2)
(2d,2d; d,d,d,d; d.,d,d,d) E§1) case, ( = 2)
(3d,3d; 2d,2d,2d; d,d,d,d,d,d) E case, (r = 2)

0 Kostov almost special D 00000000 OOOOODOd>200000
DDDDDgeneriCDDDDDDDDDDDDDDDDDDDDDDDD
(d,d—1,1; d,d; d,d; d,d)
B udd 1,1; d,d,d; d,d,d)
(61) M =9 (2d.2d; d,d,d,d— LL¢¢¢®
(3d,3d; 2d,2d,2d; d,d,d,d,d,d —1,1)

. JU0UOU0D0OOO0ODOOOO MIDDLE CONVOLUTION

) Y

g.1. 00.0DbO0o0obOobbOoboobooboobo

(62) ( ZA(O)ZJ 1+ZZ m) Yev=cCcn
i=1 j=0

00000000AY0000Rxn000000000000 2=t,...,t,00
0000m;=0(i#0)0000z=0000000000me=0000 z=00
00000000000000my=---=m,=00000 Fuchs 000000
00000000000000000000

000000000(0000)000000000000 middle convolution
0000000000000000000000000 (12)00000000
000000

4
(63) (1, = T) = AV,
0000000000007 00000000000000700000000
000000000000000700000000000000000z2=c
000000000000000000000000000000 (63)0000
TOO00DD0DO000000000070000¢00000000000000 ¢0



dbddouououououououooouoouoouooon z=t00od
do0000oooooootddz=c0cooooooooooagd

O000000000 convolutionO DO OOO0OOO0ODOOOOOOODODOO
000000000 w0O0O0O00000O0000O0ODO00OD (e3) 0000000
0A+x,00000000000C0O0O0O0OOOOOOOOOOOON200
(coO0O00)0D0D0O0O0O0DODOOOODO middle convolution 00O O O0O0O0OOO
00000000000000000000000000000 (63)00me=0
000000000 (62)D000000000000000000000000
oo

0000000000000 00O0O middle convolution D O OO OO OOO
0000000000000 00000000DO0o00oO0dOmy#000000
oottt ouououououoouo

A=AD A AL A AR AYYODODODAODDDO convo-
lution(J O 00 0 0O O)0 middle convolution 0 0 000000

8.2. Convolution 000 O0OODO. A = (AD,..., A9 AN . A ooo
(AY € End(V) OV = VM = C"™M M =7+ Y m;, p € COODODOD

cu(A)=A=(AD, ... AV AR, .. AV, AY e End(v) = CcrM M 0O OO
0000000MO000000000Mm

0 0 0 1 1 2 r
AL A0 A0 4D 4D 4@ A
A0
(64) A = |
i
mo—J

A — @ © 40 40 1) @) ")
j Ay - Ay AV Ay oo Ay Ay e AV
mo-+(mr 1)+ (mim 1 +1)

AD AR AP A A ap




mo+(my+1)+-+(m;—1+1)
"
~(Z) _ ’ mi;—)
Agg .. jﬁg .. Aﬁ) Ag)+¢¢ Ag:i .. Ag)
ogoooooooooon
(66)
A )
/ M T (mi+1) Uio) USO)/ 4(8) Uio)
—_ M _ mnmo n(m; o i
Vi=c=cCme P > Lo | | Lo [ FAT] D
i=1 Uml /Um1 Uml
e o e
O0do0:.=00000
oy =0, >
(il) J— m; 2 . . .
(67) Vg = Zzo 0 Em 0610 i (0)%(0 o) i1 0,5 = 4,
oogd,
i£00000
oty i =1,j > j,
(i,) _ m; 7 7 . .. .
(68) Uj/ = /’LUO + Zzo =0 Z]o 0(510 0 O)UJ(OO) 2/ = Zu], =1
ogoao.
agoono

0 0O Proposition 0 0000 convolution 00D OODOOOOOOOOOOOO
Oooogo

y1(2)
Proposition 10. ([22]) YV = : oooooond

yn(z)

(69) — < ZA 2~ 1+ZZ o ]H)

11]0



Oooooog
(i)yO0O000D000DO0ODC™MOooOoooooUuo

Uﬁ?(? (2)

U0k | v = - S0 () (2 — w)tdw

(70) V= My " (j=1,..m : ;
le( ) (9=1,...mq) fv wj_lyn(w)(z _ w)“dw
Uy (2)
i f7<w — ;) y (w) (2 — w)rdw
(71) U]( )(Z) = )
(i£0)

S (w =)y (w) (2 — w)dw
0000000000

(72) T- ( ZA(OW E59S et Hl)

7,1j0

oooooo
(i) p=—N—1,N€Z0000
N N
O _[4 y. gl d Y .
(73)  U(2) (dz) P U (2) = (dz (;:75;37(@#0)
0000000000000 (72)000000

8.3. ConvolutionO OO OO0O. Middle convolutionO OO O OOOOOOOO
oooov=veM —_chrMOoooooooooooooog

( . )
0
¢2 A%{A§L4.“ Ag) @2 0
(1) K6 — vffl)i,l 0o A% . Aﬁ“ vfﬁfﬁl _ 0
(i=1,....7) : 0 0 o : A
o 0 0 AR/ \ o) \0
0
\ V,
/ U?Sg()) )
™ ) Jm ), ()
K=K, £0) = b |22 2 ATy =0y,
=1 Uml 1=0 j—di’o
L\ o)) J




((vmo \| o =0 (i#£0,j#£0), ‘
: v(()l):---:v(()r):—f,
L= )| o || (A AP AT\ 0 0
(L#0) V| o) 0 A ... AY || :
\ U(()r) 0 0 Ag’% ¢ ! J

Proposition 11. ([22]) KO £(x)0 (A)D0000000000000AYK C K
0 AYL(u) c L(w)DODO0 4,j000000

ﬂwﬁKDDDDDDDDDDDDDDv_@%.”(W&LHUWFGKDD
0000000@wY ... v"T=00 (% ... v\ Tek®(cvdoi=1,...,r
DDDDDDDDDDmei m_omzﬁﬂﬁlz_nmi:L”erDD
noooooAYooooood#:i0000 AP0 (7)DoooonooAy
(i#£0)0 ()000

(i (i

Hm,— Umi—j
. @ (i)
(i HUq ()
(75) A( )U = ’ ’ = U 1@. s
’ g + 30 OZ Ly A0y v
0
0000 ... )T e KOOD P, ... v 0..)T e KO DDODOOD
DDi:L“erDDDAyveKDDDDDDDDDw%.HQ%T:ODD
APv=0ekxDODOOD O

8.4. Middle convolution. Convolution c,(A) = A = ([17(32),...,flgo),fl%i,...,flg))
000000V =C"MOOO0O0O0OO0OO00O0000000000000 Proposi-
tion0D0DAODODOK+L()0000000000000V//(K+L(k)0
goooooooon

000000 V/(K+£L(w)00 AD000 me,(A)DO0D00V//(K+ L(w))
000000 me,(V)(=me,(C?) 0000000000 VO 0000 middle
convolution 0 O O ODettweiler 0 ReiterJ 4|0 000000000000 O00O0O
gobboboooodobobbooooobbbooooobobbbooooob

Proposition 12. ([22]) (i) p£00000KN L(p) = {0}.
(i) p=00000K C L(u).

s/

Proposition 13. ([22)) Uj_, U, Im(A},))=v 00000000000

(76) (v,(g()) . v%o) 717(72 . v(()r))T — Z Z A;i)vj(i)

=0 j=6;0



000 me(V)~VOOOO0O

Proposition 14. ([22]) () VOOOOOOOme, (V)DOODO
(1) VOOOOO0OO0O0V ~me_,(me,(V)).

Conjecture 1. VOO O 000 O mcey, 14, (V) > mey, (me,, (V)).

8.5. Addition. = (!0, ..., /% x4 ecMooo
(77)  Ma(A) = (AD + 4O LAY + 101, AY + 0 1, AT 1 T)

mo moin

DADEDDDDD additionDDDDDDDDDDDDD

(78) ( ZA 2" 1+ZZ ot N)

1,1]0
DDDDDDDDDDDDDDDDDDDDDDDDDD

mo ( r r
(4)
(719) Y i—exp (_ Z _Z] Z (z — t J+1> [IG—tyoy
j=1 =1 j= 1 =1

8.6. Index of rigidity. A = (A%),.... A", AQ) ... A), AY € End(V) D
00 A9 € End(VeMmi+)) (7 =0,...,7)0

AP AD AW
(i) (i)
(80) A(z) _ O Amz o .. A‘l 7
0 0 .. :
0 0 AY

nooo0o0o0000AY = —AY +... AYYooooce® 00End(vem+) g
00000000000000

<m20%1.” cl

3 (i)

1) co—Joo_| O Cmo GO 0060 Z 40
0 0 I
O - 0 cY

goooo

(82) MAA)zjj&mw@)—((5ﬁm)4wuag(mmaqf

00 AD index of rigidity 000000 AOCH = CcWAG O
k

(83) Z (Ag)iflcf:zi—(k 1) C(Z i—(k— Z)A,(; l> = 07 k= O, S TR
=0

DOO0000bo0buooboobd Proposition OO OO0

Proposition 15. Index of rigidity0 addition0 00000000000 idx(Mz(A)) =
dx(A)0DD000peCM¥ODOOOO



Conjecture 2. VO OO OO O O index of rigidity O middle convolution 0 O O
00000000D0O0idx(me,(A)) =idx(A)0D0000 peCOOOODOO

00000000 (83)0:00000m;=100000000000 ®00

ooooggd
(84) A0y = 1Ay,

goooooogon

AlCO — C()Al + AOC’1 — Cle = 0.

ooo0AO00D0OO0OO0OO0ODOO0O0ODbOOOD PODOO

dy Iy, 0 .. 0
. B 0 dolp, ... 0
(85) PAP= ) )
0 0 . :
0 0 dily,

(¢, 00000)00000P 4 PODO0D0ODOODOOODOODOOOOOOO

goobuoooobbboooobon

(86)
AL 42 AL
A([)2 1} A?Q,Q] A[OQ,k]
Q—IP—IAOPQ — 0 0 0
A([)}g,u A([)}m] A([)}c,k]
dMIM1 0 o 0
A _ 0 dl,2]m,2
0 0 0 . :
0 e 0 digl

N,k

QW o ... 0
0 Q¥ ... 0
) Q: . )
0 0 . :
0 -~ 0 QW

sy F dyy (1 F 7).

00000000000 QOO0O00000000000Q 1P 'A,PQ =P AP

000000AC, =CA4,000C,0

o
(57) o'riare-| |
0

O{l],[l,l} CFHLQ}

Ol[l] _ C{l],[ll} CFHZQ}

C - k2

0 ... 0
o0
0 oo ’
0o ¢
C{l],[l,kl]
C{l]’p’kl]

O{l},tk‘z k1]



ooooooooclO0mxnoooc™on,xn, 000000

cit oA ot

2.1 2.2 2.k
(38) oo | O O @

S/ e N

00000ACy — Cody + ACy — C1Adg =000 P9 =0 (i £ j) 0 ¢ =
—(APCH _ el Al ja, —d,) (i#/)000000000000000000
npooooooo oo ofoooooooooooon

ki

(89) DD )+ ()

=1 j=1 =1

gooo
00000 A 0 AO00000D0D0O0D0O000d,=0004d,;,=000000
Kooooboooooooboooboboboooo

(90) Awo = 07 Al’Ul + A()UO = 0.
0o
V1,1 Vo,1
(91) v = QilPil ) Vo = Qilpil )
Vin Vo,n

0000Aw=000v,=0(>n)00000000

0, v S nii,
di Vo, Mgt o <i<ngg 4o+ ngo g,

(92)  (Aovo)i = {

U:<nU000b00b0ogoobon

0, 1 < ny,
(93) (Alvl)i:{ deLi, n1+---+nj,1 <i§n1+-~-+nj,1+nj,
000 Ajwy 4+ Apvo =000 v; =0 (nyy <i<m)00000w, (ng <i)00
00000000000w1,---; Y., V11,501, 0000000000000
0(90)00000000 v,» 00000000000 n 47,0000
O000000000 middle convolution 0 00000000000 000A,,
Ay 0 middle convolution 0 000D 00000000000 000DA, D00



Doobooooooboob rROODOO

(94)
doI,, 0 0
0 .0 0 (dygt i) Loy, O 0
RAiR = L0 o, 0 0 |,A= 0 : 0
0 0 0 0 0 (dvptp) Iy,
0 0 0
AEM] +2ul,, * *
R'AgR = : * A([)k’k] +2ul,, * x|
: * A0
* 0 O

000000000A, 00000000 A, 0000000000000000
00 0000000000000000000000000000A,0 4,00
0000000000000i#£100004, 0000 40000000000
00000 40000 AM00000«00000000000A4,0000 d;
000000000000000 40000 «+2,000000000000
D000a#£000000+p£0000000000 4,00004¢ 00000
0000000000 40000 «00000000000A4,0000 4,00
0000000000000 4, 0000 e+x00000000000000
00000AR000 4, 000000000A4,00004,0000000000
00000 4 000000000000000#-n,,0000A4,0000 d,
000000000000000 A4, 0000000000000000000
O00Om;=0000000000000000000 n; = (n4,ne,...,ns) 000
00000000m;=10000 A, 4,00000000000000000
0000000000000

(95) (711,”27 <. Jlk) - ((n1,17 . 7nl,k1)a (n2,1, . 7”2,k2)7 cey (nk,la e ank,kk))

O000Om;=1000m,; (1 #1)0 00000000 00middle convolution O
addition0 0000000000 DOOOODOOOOOODOOOODOOODLOOOD
0O PropositionJ 00O OO0

Proposition 16. ([22]) m; =100 my=my=---=m,=000000000
O00D0000000000 A0 genere O OO

(1) 00 idx(A)=20000 A O middle convolutiond addition D 000000
oooo r=1, AP =4 =0o000000O0D0D0O00O0O0O0O

(1) 00 0idx(A)=00000 A O middle convolution O addition0 00000



gbooobooboogoooboboooobo

(96) DY (1,0 = (D), (), (L.1), (1,1)
B¢ (L1 = (1), (D), (1), (1,1,1)
BN (L1 = (), (1), (1), (1)), (21,2])
(21,20) — ((1,1), (L, 1)), (1,L1,1,1)
(31,20) — ((1,1,0),(20)), (1,1,1,1,1)
ES&Y(@1,21,20) — (1,1, (1,1), (1,1)), (31,30)
(31,31,21) — ((1,1,1), (1,1,1), (21)), (41,41
(51,41,30) — ((1,1,1,1,1), (21,21), (31)), (61,61)
(51,41) — ((1,1,1,1,1), (21, 21)), (31,31,3])
(31,31) — ((1,1,1), (1,1,1)), (21,21,2l)
(51,31) — ((1,1,1,1,1), (31)), (21,2L,21,2])
(41,31) — ((21,20), (30)), (1,1,1,1,1,1,1)
mo=m =---=m,=00000 (ii)00000000 (590000000

000000D0000000000000000 (0 10000 Proposition 16
({)0000000000!>20000000000000000000000
0000!=100000000000

00000r=1,m=0m=102x2000004%, AV 000000
0000000000D0000000000 index of rigidity D 2000000
oooooooOrgdoooooooooAPoooooodl, AYoooo
addition0 0000000

0 0 1 0 a
97 A(l) _ A( ) — 1,2
( ) 1 0 ﬁ ) 0 a271 a2’2 )

0000000000000000000000 dY/dz = (AY/22+ AP /)Yy
00:=1/000000000000000000000000000000
0oooooo

A(l) A(l)
(98) < 0 AW

O kernel D 2000000dim(K) =2000000 AYDo00000000
AV AVDDoDoooooooooooooOooooooooooooAl’oo
000000000-A"0000 u(£00000 dim(K+ £(x) =30000
middle convolution me¢, D000 00000000000000000

o O o O



000000O0r=1,m=0m =102x200000A4"% 000000
AV000000000000000000000 index of rigidity 0 2000 0

@ (01 1 _ f a1qn aip
o A= (01), = (),
O00000additionO0O0OO0OOO0O
@ @ B 1 ag+a« a1,2
(100) A+ Bl Ay’ +al, Y ] 0B ag, a9 + «
(1) - 0 0 1
0 AV + B, B
0 0 0 15}

D0000000a; #0000000 kernel0 000 100000000dIm(K) <
1DDDDA(()1)DDDDDDDDDDD dim(L(p)) <10 p#000000000
OO0O0ob0Oo0oobOooobboobooobobbae,; =00000000000000
O00000D0D000000000O000000O Proposition 160000000
O000D000D000D0D000 index of rigidity D 2000000000000
OO0000000D0O00D000D0D000000 index of rigidityd 200000
0 0O O addition O middle convolution D O D 000000000 OOOOOOO
Oo0oooad

9. 000U

O0b0000oooboOoo0dboOdd middle convolution 0 OO OOOOOO
DO000b0obooboboooubObdnDdaddition D middle convolution
OO0000000D0O0O0O0O0O0000000b0DODOO0OOO0Od Crawley-Boevey
OO0000b00bO0booboooobooobobOobooboobobOl middle con-
volution OO0 UO0O0O0OO0D0O0OO0O0OO0DOOODO0ODLOOOOObOObObOOoboOoon
OO00O0000ooooboooooonogonogn Crawley-BoeveyD O OO O OO
gboboodbbogobboodgbbuooobbogbbooobboonbboo
O0000000BoalchODODOODO ()0 0000000000 DODO0OOODODO
gboobooooobbbooooobobooooboboooobon

00000000 middle convolution 0 00000000000 OOODOOO
OO0D0O0000D0000OO middle convolution OO ODODOOOOOODOODOO
gboboboooooboboooobboboooon

REFERENCES

[1] Boalch P., Irregular connections and Kac-Moody root systems, Preprint, arXiv:0806.1050
[math.DG].

[2] Crawley-Boevey W., Geometry of the moment map for representations of quivers, Com-
positio Math., 126 (2001), 257-293.

[3] Crawley-Boevey W., On matrices in prescribed conjugacy classes with no common in-
variant subspace and sum zero. Duke Math. J. 118 (2003), 339-352.

[4] Dettweiler M. and Reiter S., An algorithm of Katz and its application to the inverse
Galois problem, J. Symbolic Comput. 30 (2000), 761-798.

[5] Dettweiler M. and Reiter S., Middle convolution of Fuchsian systems and the construc-
tion of rigid differential systems, J. Algebra 318 (2007), 1-24.



[6] Filipuk G., On the middle convolution and birational symmetries of the sixth Painleve
equation, Kumamoto J. Math. 19 (2006), 15-23.
[7] Gesztesy F. and Weikard R., Treibich-Verdier potentials and the stationary (m)KdV
hierarchy, Math. Z. 219 (1995), 451-476.
[8] Jimbo M. and Miwa T., Monodromy preserving deformation of linear ordinary differen-
tial equations with rational coefficients. II, Phys. D 2 (1981), 407-448.
[9] Kac V., Infinite-dimensional Lie algebras. Third edition. Cambridge University Press,
Cambridge, 1990.
[10] Katz N. M., Rigid local systems. Annals of Mathematics Studies, 139, Princeton Uni-
versity Press, Princeton, 1996.
[11] Kazakov A. Ya. and Slavyanov S. Yu., Integral relations for special functions of the Heun
class, Theoret. and Math. Phys. 107 (1996), 733-739.
[12] Kawakami H., Generalized Okubo systems and the middle convolution, Ph.D thesis.
[13] Kostov V. P., The Deligne-Simpson problem—a survey. J. Algebra 281 (2004), 83-108.
14] Novikov D. P., Integral transformation of solutions of a Fuchs-class equation that corre-
sponds to the Okamoto transformation of the Painleve VI equation, Theoret. and Math.
Phys. 146 (2006), 295-303.
[15] Oshima T., Classification of Fuchsian systems and their connection problem,
arXiv:0811.2916 [math.CA], to appear in RIMS Kokyuroku Bessatsu.
[16] Smirnov A. O., Elliptic solitons and Heun’s equation, The Kowalevski property, 287-305,
CRM Proc. Lecture Notes, 32, Amer. Math. Soc., Providence, 2002.
[17] Takemura K., The Heun equation and the Calogero-Moser-Sutherland system III: the
finite gap property and the monodromy, J. Nonlinear Math. Phys. 11 (2004), 21-46.
[18] Takemura K., The Heun equation and the Calogero-Moser-Sutherland system IV: the
Hermite-Krichever Ansatz, Comm. Math. Phys. 258 (2005), 367-403.
[19] Takemura K., The Hermite-Krichever ansatz for Fuchsian equations with applications to
the sixth Painlevé equation and to finite-gap potentials, Math. Zeit. 263 (2009), 149-194.
[20] Takemura K., Integral representation of solutions to Fuchsian system and Heun’s equa-
tion, J. Math. Anal. Appl. 342 (2008), 52-69.
1] Takemura K., Middle convolution and Heun’s equation, SIGMA 5 (2009), 040, 22 pages.
[22] Takemura K., in preparation.
] Treibich A. and Verdier J.-L., Revetements exceptionnels et sommes de 4 nombres tri-
angulaires, Duke Math. J. 68 (1992), 217-236.

™o
w

DEPARTMENT OF MATHEMATICAL SCIENCES, YOKOHAMA CI1TY UNIVERSITY, 22-2 SETO,
KANAZAWA-KU, YOKOHAMA 236-0027, JAPAN.
E-mail address: takemura@yokohama-cu.ac. jp



