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Gauss U0 O0ODOODO Euler 0000000000 DODO0DODODOOOOOODOODODOOODOO
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DDDmﬁveCWﬂwn:aW+U“Ta+”_D:F?&f)

lz|] < 10000Gauss 00 000000000000 D00OD0OODOOO0OOOOOOOOOOODODO
good

gogoooopoboooboboon

(1 —2)u" + (v = (a+ B+ 1)z)u — afu=0.

000000
P=2(1-2)+ (y—(a+B+1x)d—af  (0:=4)

O0000OGaussO00O0O0OO0OOOOOOOOOODOO
(GE): Pu=0

gbooo0obooobooobooboboobobooboooboo

9: 2 — ™!
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9= x20: 2 — Az

O0000000 200000090000 AN0000000000000D000000000000
googo

P = 220% + y20 — x(2%0* + (a + B+ 1)z0 + af)
=90 —-1)+99 —z(WW —-1)+ (a+ B+ 1)+ ap)
=90 +~y—1)—z(¥+ o)+ pB).

S Pu=0<= 90 +v—1Du=2z(0+ o)+ 5)u.

googo ul]DDDDDDDDDDDDDDDDDDDDDDDDU(&?):Z;;ozocna?"DDDDDDD
O2z"00000000000

cpxnn+y—1)=c1 x(n—14+a)(n—1+7)
Oo00000
(@a+n-1)(B+n-1) (@)n(B)n

(co = u(0))

O00000000000000 GaussOOOOOODO Pu=0000000000000C0O
00000000 2=10000 GaussOOOOD

Iy —a—B)

I(y = a)l(y = B)

O00D0000000O0ORea+Ref<Rey 00D 00000000000 DOODODOOO0OOODOO

00 Gauss 0000 (Gauss summation formula) 000 000000000000000O00O0O
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1000Gauss0O0O0O0O0O
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0 1.0.1. lim, 400 Capryin=10000000000000 Gauss 00000000

200 0000000 F(a,B,v;2)000000000000000

a ) = ['(7) ! B=1(1 _ \7=B=1(1 _ 45}~
Fla, B, v: ) F(ﬂ)F(v—ﬁ)/o 11— £ (1 = ) dt

00000 2z=10000 Re(y—-f—-«)>00000000000000000000(00) =
I'(v) LBy —a—f)
LBy = B) I'(y—a)

**ReaODD0 0000000 ImaO00O
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good




gboooobogood

(1—tz) @ = i <n0‘> (—t)"z"

0
— (a)ntnxn
|
"—0 n:

00000000 2"00000000000000000000000
I'(y)  (@u B+ =F) _ (@)n(B)n

L@y —=p) nl I'(y+n) — (P)an!
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00000 (Fractional operators)

2.1 Weyl OO

0dddddooooboboobObObOoOObOO000dddddD0ooooooooDooooDoOon
0000 WeylUODODOOOOOODOOODO WeylOOODODOODOODOOOODOOODOO

Clz] = Clxy,zo,...,2,] 0 21,29,...,2, 00 0000C(x) 0000000000 z1,22,...,2, O
dodododooooooooooooobooon 81287%(i:1,2,...,n)DDDDDDDD Weyl
00 Wlz] O z1,29,...,2,00000 &1,0s,...,0, 000000000 COO0D00000000
000 LeibnizOOOOODODOODODODOODODOOOO

[z, 2] = [0:,0;] =0, [0, 25] =055 (1 <4, <n).
000 [a,b)=ab—ba 0000
0 2.1.1. 0000
z0 - 20 = 220? + 20,
0 (zju(x)) = (2;0; + dij)u(x)
0 Weyl 0DODOOODOOODO

00 W0 Clz] 00000000 W()DODO0DO0O0DODOO0O WeylDOODOOOOOODO
W(z) = C(z) ®cp Wz] D0DD0 f, g €Clz] 00 DO
[¢) 0
& f—g-5L

97 _ B
[a“ f] f2

(2.1)

0000000000000000
00000000000 Weyl0O0OOOOOOOE,&,,...,&, 0000000000 Cl¢,C(¢)D
0000000 &,&,...,64,00000000000000000000000000000 WeylO
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0 Wz][¢], Wz; €0 000000 Weyl0O W(z;6) 00000000000

W z][§] = C[¢] @c Wz],
Wiz; §] = C(§) @c W(z],
W(x;€) = C(§) @c W(x).
0oo

[xiagu]:[a’iagl/]:o (1SZSn71SV§m)?

O0ooOoooo cooooooooo

googo
0000 CO0ODOO0O0oO0O0O0oOoOooooooo

Cla,&] c Wizllg] € Wz; ¢] € W(z;6).

00 2.1.2. PeW(z;¢) 0

aa1+-~an
P = Z pd%@m (pa(%f) € C(x; f))

a=(ai,...,an)EN™

googoobogood

Proof. 0 (21)000 POOUOOO0OODOOOODOOOOOOODOOOODOOO po(x,&) #00
0000000 P#4A00000000DOO0O0OODO po(x,é)#0000000000000DOOOOO
000000 |al =a1+ 4 an > [o/| 000 pe(z,6) =00000000 0000000000
Px®=ay! - a,! po(z,8) #0000 PA00D00OO O

PO0ODO (order) O ord P = max{|a| | po(z,§) #0} 000000 PO Wix;¢lOODDOODOOOO
000 (degree) O deg P = max{deg, p(z,§)} 0000000000 deg, po(z,&§) O 2000000
gboooobod

00 2.1.3. i) 0000000 (reduced representative)d W(z;§) 000000 Wix; 00000
0000000000 RODODOODDDOODOOOOOOD PeW(x)DOOO RP € W[z €] O
(Clz; O\{ONPNWz;:£] 000 degRPODDOOOOODD

ii) O Fourier-Laplace 00O C {1,...,n} 0000

Li: Wizl — Wia¢
ai — T;
Li — =0 . . B
0; — 0; (tel,j¢l, v=1,...m)
& o= &



2.1 WeylOO 11

0 Wiz, 00000000 Fourier-Laplace 00 L; 00000000 I={1,...,n} 000000
L=Ly, 0000
iii) 00 Fourier-Laplace 000000 W(x;&) 0 C(&) ®cClz]®c C(O)00D COOOO

L: W(x;&) — C(&) ®c¢ Clz] ®c C(9)

00000000000000000 C¢)®@cClzlecCO)DOODODO P-Q=LL1'P-L7'Q)0O
0000 CODO000 Wi(x;6)DOOD

0 2.1.4. i) L )
R(acj_l 8:@) - ox;
R

i) n=10000

e (0—c)"x=2(@—c)"+m@O—c)" 0 W[z;¢§) 000000000
e 00D Wi(x;6) 0000 9 Mz =20 —mo ™ 10000

n=10000PecW(z) 0 P=3%",a(2)9"0000000000000000¢00000 ¢O
000

=D ail@)

=0

00000000 POOOODOOOO
00 2.1.5 (LeibnizO0O0). P,Qe W(z)00O R=PQ e W(z) DOODOD

1 0"P(x,¢) 0VQ(, ()
ZE acv ox¥

R(.%', C) -

v=0

Oo0o*o

Proof. P=%"" a;(2)0", Q=31 ,b(x)0" 00000000000000000 fO00O0O

PQf = Z Zaz 2)o f)

=0 j=0
=33 ai ()m =t
i=0 j=0 k:O
gooooao
& (i —1) (i — k1) 4 b
R(z,Q) =Y > ai(x) o b ()¢
i=0 j=0 k=0
*1n>10000,v00000v=(v1,...,vp) 0000000 =w1 -1, 0¥ =071 - 05", €V =¢)1 -+ & 000

obobooooooodooooooobooOooooooooooooouooboooooo v; 000000000
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ai(2)i(i— 1) (i =k + 1) > b\ (2)¢?

=0

Vi
==
[M]:

=
Il

o
=

i=

P(x,¢) 9*Q(,¢)
ock Oxk

M

1 k
k!

>
Il

0

ooboooboooobooon [

00 2.1.6 (0000ODO (gauge transformation)). h = (hy,...,h,) € C(z,)" 000000000
goo

oh;  Oh, -
= 1< <n).
8901- 83:j ( =bJ= n)

0000 W(z;€) 00000 Adei(h) O

Adei(h):  W(z;&) = W(x:¢)
0; = 0 —h
Z; — X
51/ = 5’/
Ooooogoogg
oh;  Oh;
0 his ;= hy] = gt + 5= 0
[0; — hi, x5] = by

0oooooo
D0000 g(z)0 2 =h; (i=1,...,n)0000000000000000 f=e900000

Ad(f) := Ade(g) := Adei (hq, ..., h,) = Adei (h)
gooodo

O 2.1.7.n:1DDDDh:%DDDD g=Aogz, f=2000000

Ad@@)d = a2

x

00000000 LeibnizDOOO0OOO0D0 Ad(z))d =2} 0doz™ 00000

00 2.1.8 (0000). ¢=(¢1,...,¢n) €C(x1,...,2m,6)" (m>n)0000

_(99;
¢ = < afEi ) 1§i‘§m

1<j<n

D000 0000000000000 &00000 ¥ = (¢;;(2,£))1<i<, 0000000 ¥&0 n
1<

1
1<5<m

O00ooooodOm=n0O0000000 YOOOOOOOODOOOOOOODOO

T3 W(zy,...,o0;8) — W(x1,. .., 2m; )
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O
T (i) = ¢il) (1<i<n),
0 “ 9
Zﬂa;)ZE:Mﬁmfkﬁf (1<i<n)
7 j=1 j
Oooooog

0 21.9. z=9200000000
2
395:@8@,, ¢:.I

D00 [4,#%]=100000 7;0000000000000000

00 2.1.10. 000000000000 f=e¢%, by =24 0000000000

RAd (f) = RAde (g) = RAdei (hq, ..., hy) := RoAdei (hi, ..., hy,),
AdL (f) = AdeL (g) = AdeiL (hy, ..., hy)
=L o Adei(hy,...,h,) o L7,
RAdL (f) = RAdeL (g) = RAdeiL (hy, ..., hy)
=L oRAdei (hy,...,hy) o L7,
Ad(0%) =L oAd(at)oL™",
RAd (9%):=L oRAd (z})oL™".

000 00000 C(€)00000000 Ad(O*)0 Wi(x;£) 00000000000

n=1000000000000000000Ad(f)O
dg

fodof l=ed00oe 9 =e9e90—e"
dz

)=0—h=Ad(f)o
D000 f00000000000000O000O0
Pu(z) =0 < (Ad(f)P)(fu) =0

O0O00Ad(f)D00w— fu00000000000O0000O00O0OO0OO0OO0OOOOOOO

Ad(z") 0 =2 odozh =2 H(2"0+ pr" ) = 0+ pr~!

00000000000000 RAd(z")0=20+p 00000000000 Ad(0#) 00000
Ad(O#)z™ =0 oax™ o O*

— (ija—u + (_?')mxm—la—p—l + (_:u)(_lu _2})m(m — 1)$m—28—,u—2

(—uﬂ—u—-D-~(—u—wn4-Dﬂﬂa_u-m>au (2.2)

_|_+ |
m!

= () e
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000 Leibniz0O0OD00O0000000O
000 Laplace 000 Euler 00 0000000000000PY(C)=CuU{cc}00000 CODO
0000000000000 u(z)O

v(ac)—/cewtu(t) dt

00 v(z) 000000000 Laplace 00000 v(z)=Lu(x) 0000000000000000O0
ooo0*2ooo00

0Lu(z) = /C(—t)e_xtu(t) dt = L(—zu(z)).

000000000
Lu(z) = —% le™u(t)] 0 + % /Cextu'(t) dt
0000 [e~"u(t)],,=0000000 COO0O00O000O
L(0u)(z) = zLu(x)

0000000 Wiz]OO Laplace000 z+— —0,0—2 000000000000

Pu=0<=L(P)(Lu)=0

googn

0000 w(z)0000

1

R0 = 753 /cxu(t)(:v — Mg

000000 Euler 00 (Riemann-Liouville 01 0) 0000000000000 ReA > 0000
limg_(z — ¢)~'“u(z) =0 00000 e0000D0000®0000000000 w(t)0 c0 200
00000000 ¢0000000000000000000000 [“u()(z—t)*1dt0 A0000
000000000 A=0,—-1,-2,...000000000000000000(M\)0 A=0,-1,-2,...
0100000000 Pulz)0 A=0,-1,-2,...0000000000

I7"u(z) = d” u(x)

¢  dxm

oo0oooboooboobobooobooooo

o IMHu(z) = I Hu(x).

2 0000000000000 0000000000000w(z) 0000000 CO0OO
*®»pCOO0 COOOOOO0OOO
*4 720000 Pochhammer 00 0000000000000000

dren@ = [T e - e @ /@

A
¢ ‘oo x

*$c=0000000limg,cz'teu(z) =000000



22 0000 15

ep(z)0nO00D00000O0O0

17 (p(@)u(e)) = p(a) I ule) + @) PV oot (

000 LeibnizOOOOOODODOOOOOOOO

Do000O000000

[u(t) (@ — )]} 2" = 2T (Bu) — I (9u) — M) (u)
0000000000000 RWu) =@ -NIMe)DODOODO
000 RAA(O™) 0 Leibniz0OODO0O0O00O0OP € Wz]ODOOO
Pu=0<= (RAA(O " M)P)[}u=0

goooobogoo

22 0000
00000000000000000000000000

0 221.n=1000 hiz,§) 0 £E000000000000 2000000g(,€), flz,€) O
g=h f=es00000000000XAeC\{0}O00DOO
Adel(h)E?:@—h:Ad(eg)E):690806_9,
(f)a::x, AdL(f)0 =0,

Ad((z — ¢)*) = Ade (Mlog(z — ¢)) = Adei (x i c) »

Ad((z — c)’\)x: Ad((:ﬁ—c)’\)aza— xic’
RAdL ((z — C)A)l': d—c)Jr+A=x0 —cx+ 1+,
RAdL ((z — ¢)*)0 = 0,

Rmm«x—@ﬂﬁ: )=\ (9:=20),

( H —AdL(x“)é1 Y — pu,

Ad(E S e =2, Ad(FT)0 =0 — Mz — o)™,
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A(x—c)™ _ m—1 >
RAdL (25725 )y = ¢ FA@ =™ (m = 1),
(@—c) Mz 4+ X (m< 1),

* * 1 —
Togmr = (=)™, T(wfc)mOZE(a:—c)l 9.
gbobooboobooboboboboboboboboboboboboboooooon

0 2.2.2. 0000000O000O0O
du_o

= =
0 RAd(z*)0 RAd(§¥) 000000000000

e (GaussO O OO DOO)

P)\l,)\g,/.L = RAd (8_“ o RAd (xM (1 _ :L')’\Q))a

)
=RAd(97")oR(0 - M )

)

)

r l—-=
=RAd (0")(z(1 —2)0 — M\ (1 — &) + Aoz)
=RAd (07" ((29 — ) —x(¥— A — )\2))
=Ad(O ") (W +1=X)0— P+ 1)U — A1 — A2))
=@+1-A—p)d—0+1—p)(0 - — A —p)
= (W0 +7)0— (9+ B)(W + o)
=2(1-2)8+ (v— (a+ B+1)z)0 — of

a=-A1—A—p
B=1-n
y=1-A—p

gooboooo

oobooobooooboooo

u(z) = Iff (2™ (1 — 2)*?)

1 T
:l/ (1=t (x— ) dt
0

I'(u)
S [y as )
= sl — )P —xs)?ds (t=zxzs0O00O
F(H) 0
F()\l —+ 1):U/\1+'U“
= F(=X, M +1, M +p+1;
T +p+1) (=h2, M 1tut )

000 Gauss 00000000 ODOOOO0O0OODDOODODOOORIiemann 00

r=0 1 00
A1 Ao =AM — X

000 2M(1—-2)» 0000000000 RAA(0™#) 00000 Riemann 00

z=0 1 00 z=0 1 00
0 0 1—p NS 0 0 6 ;x
AMltp Aetp —A—A—p l—y y—a—-8 «
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O000*Gauss 000000000 0D0O0O0O0O0OOOOOOYO
e (AiryO0O)
zm+1
P, =LoAd(em1)0

=L(0—z™)

=z—(—-0)" (m=123,...)
oooooooo

d™u

doooobooboboobooon

Lm+1 2m+1
u(x) = / et e P dz = / exp( - za:) dz
C C m+1

D00O0000 CO000 A, 0000000oooooooo &"nooooooooo

0 0
00000000000k =1,2,...,m)0 Lo (o

C

e (Jordan-Pochhammer 00) ¢1,...,¢, e C\{0} 0000DO

-----

CA;

p
— RAd (97H) oR(a+]Zl — cjx)

= RAd(07") (po(2)0 + q(z))

= 07" (po(2)d + q(2)) 0" = pr(a)oP

=1 o 1—c¢jz
ay Mla+1)
<B> r+1)I'a—pg+1) (a7 pgeC)

000000 6.1.2
*O0DOO0O M+, 000000000000000O00O00O0D00O0000 Ad(z~*~#)00000Riemann 00
I

=0 1 oo x=0 1 oo
{—/\1—# 0 A1-5-1}DDI]D[II]DI:II]DDDDDDDDDRiemamn[ll]{1—’Y 0 5}DDDDDDDDD
0 Ao+ —Ag 0 v—a—08 «

D000a=-Ay, 8=M+1,y=X\+p+1000000000e'71] P («f~1(1-2)"*) 000000
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ubobooboobobooboboboobann
1 [
UJ(.CU)—/ H(l_cut))\y(x_t)ﬂildt (j2071727"'7p7 C(J:O)
D) Ja o)

000000000 Riemann 000

1 1

[O](p—l) T [0](p_1) (1= plp-1) ;X
)\1+M /\p"—u —/\1—---—/\p—u

goooobogoo

23 000000

0000000 n000 Weyl OODODDOOODOOODODDOOOOOODOD n=100000000000

M:Pu=0

0000000000000 PeW(x;¢) 00000 MpOOODOD w0DOO0OD Pu=0000000O
0O W) DDOODO0OO00O000 W(z;¢)OoDo

Wi(z;§) — Mp
W w

Q —  Qu
DDDDDDMP%W(x;{)/W(:L’;f)PDDDDDDDDDDDDDDDDDD MO0 W(x;{)DD
MpOOGOGOGOGOoGoooaQoa W(:L’;ﬁ)l]l] MpOOOOO MOOOOODOOOO

aoao OZO@OD (l‘,f)DDDD (330,60)DDDDDDDDDDDDDDDDDDDDD MO Owo,&)
gooooooooobooooboooooon
HomW(af;S)(M?Oxo:fo) = {U(x7§)60w0750|PU:0}
W w
I — I(u)
oo0o0oooo MOO W(]);f)DDDDDDDD Homw(x;g)(M,O%?go)DDDDDDDDDD
ogoo W(a);f)DDDDDDDDDDDDDDDDDD

1. W(2;¢6)00000000000000 PQ=0000 P=00Q=00000
2. W(z;6) 0 Eucid 000000000000 P,Q e W(x;6)(P# 0000000000
R, SeW(z;€) (odR<ordP)0000000000000000O

Q=SP+R. (2.3)

Proof. 00D0OODOOS, R e W(x;€) (ord R <ord P) D000 Q=S'"P+R O00000
0000=(S—-S)P+(R—R)0000 S#5 000 ord((S—S5)P+(R—R')) >ordP 00O



23 000000 19

0OP#4A0000 S=500000000000000 R=R O0000O0O0O0O0O0O0OOOOO

P=a, 0"+ ---4+a10+ay (a,#0),

Q=0b,0" 4+ +b0+by (b #0) 24)

0000D0000000dQ < ooldPO0O0 S=0,R=QO000 (23)000000rdQ >
ordP 0000ordQ 00000000000 OODod® =00000000000000O00
ordQ < ordQ 0O Q € W(2;¢)00DDDDOO0D0ODOO0O0ODOOOOONOO Q =
Q—bpra, 0" "POOO0D0 ordQ’ <ord@Q OO SR € W(x;€) (ordR < ord Q' < ordQ) O
000 Q =S8'P+RO0O0O0O0D S=5+bypa o™ "00000Q=SP+ROD0D
gooooao ]

3. W(x;¢§)DODDODODDODODOODOODOODO

Proof. 00000000 ord0000000000ODO EucidOOOOOOOOOOOOODOO
goboooooooog O

4. (Bucid 000D0)0 P,Q € Wx:O\{0}0OODODOP,QOOO0OO0O0O U € W(€) O
0000000 P = AU,Q = BUOOOODOOODO P =AU,Q =BU' 000U =
CU' (A,B,C,A',B',\U" e W(x;£))0000

U=MP+ NQ
00 M, NeW(;:£§)00000000000
0 23.1. P,QO0 Eudid000O000O0O00U, M,Q0O0000O0000O00O0

5. 00000000 W(x;$)UOMOODODDODODOOQOUOOOOO PeW(x6)0OOOO
MEW(z; &)/ W(z; ) POOODOO

00 2.3.2. 00000000000000000000000000000000000
Proof. 0000000D00000O0O0O0O0
000 P,QeW(x;:¢)D000ReW(2;€) 000000
Wz &)/ W (z;:§)P & W(x;8)/W(x;:8)Q = W(w; §)/W(w; §)R.
00O0MOO0000 uy,...,u, 000
I ={PeW(z;¢) | Pu;y=0}(i=1,...,7)
000000000000000000000000 00000 PeW(z;§)00000
M D W(x;&)u; = W(z;§) /W (x;6) Pi

oooooooooooao
P W (w;6)/W(;6) P, » M

=1
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020 00000 (Fractional operators)

0000000000000 0000000000RE W(z;:6)0000
B W () /W (2; )P, = W(a;£) /W (2: )R
=1

DO00000O000O000
W(z;§)/W(z;§)R — M

000000000000000 W(x;€) » W(x;&)/W(x;)RODDDOO00 W(z;€) - MO
000000000000000000 Qe W(x;:6)0000 W(x;&)/W(x;6)Q = MO

0000000000 0P,Q € W(x;¢) 0O (24 00000000000000O0
00 W(x;&)/W(z; )P, W(x;&)/W(2;6)Q 000000000 w,v 0000000
u,0u,...0" w0 C(z;¢) 000000v,0v,...,0m w0000 0DO0OD00OP,QODO0
O000000 20000 w=u+(zx—2)w000002,000000000000
w,0w,..., 0" lwlO0000000000000*0000

00 W(z;§)w C W(x; &)/W(x; )P e W(x; &)/ W(x; ) QU IO ODDD0DD0O0D0D0OOOODO
gbobogboogbog O

00 233. PeW(x;¢), PA0000000000O0O0OO0OOOOOOOOOOOOOODOODOOO

AN

Wi(z;€)/W(z;)PO0O W(x;§)DDODODODO00DODO00OO

Wz )P Cc W(z¢) 000000000000

P=QR0O Q ReW(x;:6)00000000000rdQ-ordR=00000
QeW(x:6)0Q¢ Wz )POOD M, N e W(z;§)0000 MP+NQ=100000

S, TeW(x;§)0 ST e W(z;§)PUOO ordS <ordPOO0O S=00000 T € W(x;6)P O
gooooboog

0 234. 000000000ODOOODODOO0ODODOOOOO

*8

000000 W(x;€) = W(x;€)/W(z;€)PO00 1€ W(z;€) 000 «0000000v000

Py =00 2000000 u(z)O0, (8¥u)(x) (v=0,...,n—1)000000000000Qu=000000000

O000w=u+(z—zo)"v 00000000 2000000 w(z)O0(B"w)(zo) (w=0,...,m+n—-1)00000
oooooo
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0 30

BN

goobooooboboboooobobboooobboooobobbooooobDboooobobbooo
goooobooooboooo

3.1 00
Addition RAd ((1 —cz)*) D000 Gu=00
RAd: 0+ (1 —cx)d + cp

000000((1—cz)0+cp)u=000 (1—cz)*» 0000000000000 ¢, O (¢, ) = (c,cp = A)
0000000000000 ((1—cx)d+A)0000c—000000(04+A)0000000 e 0
O0000Ade(—Az) 0000 Ade(—Xz)0=0+A000000000000

(1 —cac)% :exp(— /0;lc . _)\C:E dx)

D00000( —cz)c 0 A\ c000D0D00 (6,A) =(0,00000000000000000000
Ad((1—cz)*) = Adei(—12-) 000000

A
l—cx
A

— CT

Ad((1—cx)?)| _, = Adei (— : = Adei(—)) = Ade (—Az) = Ad (e %)

c=0

)

goooobooooooboobooboboooboooog

3.2 versal addition

hic,z) D ce COODOO0000000000000000¢,...,6,€CO0000 hyl(er,...,cn;)

u
1 h(z,x)

hn PR ] TL; — n—
(e eni ) 2nv/=1 Jiz=r [[j=1 (2 — ¢5)

000000000 ¢...,cne€{z€eC||z|<R}00D0000 ROODODOOOOOOOO0O0O0O0O0DO
hn(ct, .. cn;2) 0 ¢1y...,cnef{zeC||z| <R}0DD000 0000000000

dz



22 o300 00

00 3.2.1. 00000 hy(cr,...,co;2z) D000

Ck, X
hn(cl7"‘7cn7 ZH1<< - )
%

gobogo

Proof. 0000 ; 00000000ODOD 00000000000 ODODOOCOOOOOOOOODO

1 h(z,z)
hn(c1y... cnsx) = ——————dz
! " 2/ =1 Jjz1=r H?:l(z - ¢j)
Ck?
= D
ZH1<z<n (ck —ci)
00 h(e,x) = ¢ tlog(l — cx) = —x—%xQ—éaz?’—--' 00000h(e,z) = —fo —

(1—cx)l(c,x)=—-1000000

n [li<i<n(l —cx)

R (ci,...,cn: 1—cx)=— Uil
n(c1 ) 11 ¢ )=— hcicn

= i#k
00 3.2.2. 000O0O0DOOOO
n [li<i<n(l —cix)
_ Z i#k — 1
H1<z<n Ck — Cz)
1#£k

Proof. 000 f(c1,...,¢n,x) 00000f0 2000000 n—-1000000000 ¢ 000000
0000 f(Cey,...,Cc,,C7lz) = CY " f(c1,...,cn,m) (C€C\{0}) DDD00000020000
(c1,...,¢,) 0000 (1-n+4)0000000000004i<n—1000000000f0 2”10
000000000000¢=0000000000 -10000000000 O

hn(ct,....c,;0)=00000000000000

hn(Cl,... dt

xT t 1
P
0 ngign(l —cit)

gbooooboobbooboon

Ad(leraen)) (T (1= ega) )9 = edlnlenenis o (] (1= egz) |90 e dehnleremenis)

1<i<n 1<i<n

= ( H (1- cm))@—i— Az L

1<i<n

>\TL
e Il1 <j<pn(cr—ei)

n
e)mhn(ch...,cn;m) _ H (1 _ Ck:L‘) 5

k=1

googon
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00 3.2.3 (Versal addition). 0000000000000

AdV (2, ~ )()\1,...,)\ ) =Ad (H(l — Cp) hok Ty, e >>

k=1
p n—1
AnT
:Adel — n i )
( nzzl i—1(1 sz))
RAdV( 1 . )()\17...,)\ ) ROAdV( 1 i)()\l,,)\n)
oooad RAdV(1 1y(A,..aAp) O %,...,Ci 00 versal addition D OO O0O0OO0OO0O0O0O

VersaladdltlonDDDDDDDDDDDD

p p An
AdV(a1 a,) (A1, Ap) 1= Ad <H(JJ - ak)Z":k Hléién,z‘;&k(%“i))
k=1

goo

0000 a; =a, 00000
AL+ A
(8—1+2>u:0
r — ax
gdodooooooooooooooogoog

A1 A2 M1 H2

x—a1+a:—a2 x—a1+(:c—a1)(x—a2)

Ub0o0db00a =a 000000

I H2 _
((9 T —ap (w—a1)2>u 0

000 z=000000000000000000 versal addition 000 00000OOOOOO

3.3 versal operator

0000000 versal addition 0 0O 0O OO versal O Jordan-Pochhammer 000000000000
ooogg

P=RAA(@ ) o RAAV (1 1)(A,. o, 0p)0
p k-1
=RAd (07")
( < kz (1 c,,x)>

= a—u+p—1( o(2)0 + q(z 3# — Zpk ap—k



24 o300 00

aoo
P p
po(z) = H(1 —cjz), q(z) = Zkkﬂﬂk*l H (1—cjz),
j=1 k=1 j=k+1

ma) = ()@ (A )

0000000 ¢ #¢j,¢#000000000 Jordan-Pochhammer 00 000000000000
ggodoooobobobobobooboboo
versal O Jordan-Pochhammer 0000 p=20000 Gauss0OOOOOOOOOOOOOOOO
OO versal 0 Gauss U0 OO OO0OO0O0ODOOOOOOOOO
0 3.3.1. PC17<32;>\1,>\27M:RAd(a_u)ORAdV(ii (A1,A2)0
cy’co

= RAd(9#) o RAd ((1 - crz) o FEEmEE (1 - czfc)icz(‘;{ﬂ)) )

B ] )\1 )\QCC
_ n — -
= RAd (07*) o RAdei ( l—ciz (1—cz)(l— Cﬂ)) 0
B )\1 )\QZL‘
— 14
RAd(07*)oR <3+ —ar  (I—an)(- czx))

= Ad(07")(0(1 = c12)(1 — c22)0 + O(M (1 — com) + o))
= (1-a®)d+ei(p—1)) (1 — c22)0 + cop)
+ A0+ (A2 — Me2)(x0+ 1 —p)
=(1—cz)(1 — cox)0?
+ ((e1 + e2)(p— 1) + A+ (2ere2(1 = p) + Ao — Aic2)z)d
+ (p—1)(cicap + Aica — A2)
= (1 —c12)(1 — c22)0* + (M + Aox)d + fi( A2 — crea(fi + 1)),
AL = A1+ (c1+e2)(pu— 1),
Ao = Ag — Aica + 2e102(1 — p),
n=1—p.

000 ¢g #co, 100000 Gauss DOODOOOOOO0OOOOOOOO Riemann OO0

r =+ L o0
c1 C2
0 0 1—p Y
A A A A A
ot 61(612—62) +u 62(622—61) B vl

00000000000000 K, epan(x) 0000000

1 r _
IgKChCz;)\l,)\z (.%') - F(M)/ KC1762;>\1,>\2 (t)(x - t)u ! dt

goooobogbobooobooon

Kcl,CQ;Al,)\g (x) = (1 — clx) E Ry (1 — sz) ca(ez—c1)
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Ogo00O0Q0OC eOU00000U0U0UUUUoooOoLooOooo g
D000 versal0 Gauss 0O 0O0OO0000O0O0O0O0O0O0OO0Oversal addition 00000000000

000000000000 000000ooo0ooo0oooonoo
Pchg;,\h,\z’u:(l—clx)(?z—i—(cl(,u—1)+/\1+)\2x)6—)\2(u—1).

D00 Kummer 10 0000000*0000000000000000000000

A

1 +22 )\233
‘1 exp| —
C1

>
et

0

KC1,0;>\1,>\2 (SC) = (1 - Cl.’L')

000000000
Pooo, -1 = 0% =20 + (n—1)

O Hermite OO OO OOOOODO

2

Ad(et™ ) Pogo,1 = (9 — §2)° + 2(0 — 3) — (n—1)
_2. <1 - wz)
O WeberOOOOOQOQOOOOOODODOOO
r T
Ko0,0,+1 = exp(/ +t dt) = exp(:l:;)
0

000000 WeberOOOODOOODO

2 pop 1 2
~ K 4 F —_ — — -
X € 2 0(2a2+277 .’E2)
2 B (2
N k! x2

gboboobooobooboboobboobobooobuooD 2 —+4occb000nDOOoOoDOODnDO

00000 n=200000000000 versal 0 Jordan-Pochhammer 0000 ¢; =---=¢, =0
gddbodooooododobooboboouoooououooobooooooouoooboon

p

= S =2t dt t“_ldt:/ 7&7? Y e
ua)= [ e (z— 1) [exp(3o-20) @ 1)

j=1

*TRAA(07#) o RAAV§ ,(A1,A2)00 ¢ =0000000000 Kummer 000000000



26 o300 00

0000000000 COO0O00000 0000000000000 000O0O0O0OODODOO0

/=1
A £0000 M5 (k=0,1,...,p—1)0 pOO000 M

AMp=1,p=3 AMp=1,p=4

oooooooooooobobobooOoooooo 200000000000 O0O0DOO
P Ca
Ve=2.Ci
j—1

P
V.= C-hi(x), hjlzx)= ——.
; (),  hj(x) (o)

0000 ¢ #0(G=1,...,p),¢; #¢; (i#7) 000V, =V,.,000000 Ad( le(x—gj)w)m
Ad(TTP_,(1 = ¢z)) DO D OO

0000000000000 AdV (2 (i, 1) O
€1’ ep

p
8»—>0+Zu;hj(x), T
=1
00000000000000AdO A0V, OOOOOODAdVDO V. 0OOOODOODOO0ODODOO0OOO0DO
¢; 0000000000000000000000000D0 AdO AdvOOODOOO0O0O0000000
00 ¢ 000000000000000000 ¢j,¢;0¢;=0000000¢;=¢c; 000000000

0000 V. 00000000000000000 V., 00000000 ¢; 0000000000000
gboobooobogooboon

0 3.3.2 ((h1,...,h,) 0000). (¢c1,...,¢,)0000000000000000 hy(z),...,hpx) 00
V.=3"  Ch 00000000000 c,...,, 0000 p0000¢#0(G=1,....p)0c #¢;
(i#j) 0000V, =V, 00000000000000 h;=3"g;5(c)h; (1<i<p 0000

c:(cl,...,cp)ECpDDDDD gij(c)DDDDDDDD det(gij(c))lggpDDDDDDDDDDDDD
1<5<p
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Joduoboon

41 0O0OO0O

goooobooboboobobooboooo

L . [(a)T(B)
« _\B —
/Ot (1=t = g2

000000 Rea>0,Repf>000000000

(1_t)_7_z(—7)(—7—1)“'(—7—V+1)

v=0
I'y+v), v
N Vz::o NG z::o v! t

00 Euler 000000000 0O0OO0OOOOOOOO
1 z 1
Iu(z) = —— / (& — )" —u(t) di
‘ I'(v) Je

(=)

= T0) /0 (1—s)* 'u((z —c)s+c)ds (t=(xr—c)s+c),

IFo It = I

n

I"u(z) = ——ul(z),
lEe—9'= P(1M) /w(t —o)Ma -t dt
= (xrz:))u /O (1—s)" ' ((z— C)s)A ds
x—c) et
- r(i) / (1 =o)tsds
= M( _ )M—u
TTOtptn Y
1) ez =" =3 r(i(i:iﬁ)ncn(x — e,

(=1)”

27
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00000 ANOQUOUOO0ODO0OD00OO0 A¢{-1,-2,,...} 000000000000 c=000000

> FA—p+n)
“A— - A—p—
Ik, E_ CnT no— Tk g TN+ 1) ——p T p=mn,

0.000000 30 cu(z — )" (liMy o0 |cn|® < +00) 000000000000
Oc(\,m) = (z — ) @(’)c log? (z — ¢)
j=0

goog
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0000000000000 00000000000000
0000000000000000000000000000000000000000000000
00*0

o0 5.3.1. O, 000000000COO
P=a,(2)0" + an_1()0" ' + -+ ap(x) (5.7)

0zx=00000000000000000000000 a,(r)02z=0000n000000000

ogoooood
an(0) = -+ = a"M(0) = 0, a{M(0) #0. (5.8)

O000kD0L<k<nODOODOOOOOOOOO

1. 0, 00000000 ROODOOO P =z*R.
2. vazo(xk:—l)
Ov=0,1,..k-1000000000
3.00000 Pu=00v=0,1,....,k— 10000 u(z) =2"+o(z*1) 0000000
4. PO
P:Z:Ujpj(ﬁ)
Jj>0
Ox0¢00000 pj(ﬁ)DDDDDDD
pi(v) =0

00<v<k—3j,j=0,....,k—1000000000

00 5.3.2. 0040 v=0,1,....k— 1000 p(v) =0000000000000000000
0,1,...,k— 10000000000 3000 log0000000000000000000

Proof. 1=202+ 3000000004« 20000 P2” =3 5,27p;j(0)a” = 35027 p;(v). O
O0000j+v<kO0OOO pj(v)=0000Pz" =0(z*"1) 00000000000 2=10000

Pl =o(z"™Y), Pz =o(zFY), ... PeF=t = o(a®1)

*"000000eeC\{0} 000000000000



42 050 FuchsOOOOOOOOOOO Riemann 0000

000j=0,....,k—10000bj(z) €0, 0000 aj(z)=2"b;(x) 0000000 z=000000
000000000j=kk+1,...,n00000 bj(z) €O, 00000aj(z)=2z"b;(x)0000 O

00 5.3.3. 0, 00000000 0000000 P=Y1,a;(x)0'02=00000000000
00000000 POz=00000000000 [Nk 0000002" *Ad(z™?)(an(z) 1 P) € Wlz]
000000000

00 53.1000000000POz=000000 [)\](k)DDDDDDDDDDDD q(z) 0000

2an(r) P =) da®) J[ W-r-i)

1>0 0<i<k—l

oobooobooobooon

00 5.34. n0000002z=000000 [0](n)DDDDDDDDDDx:ODDDDDDDDDD
goboobboooboooboooboobbooboboooboo [O](H)DDDDDDDDDDDDDD
goooobogooooobooboobobooobooooog

00 5.3.5(0000000). Ou00000000 0000000 POOOOn=my+---+my0
000000 m; 0000000000 N,...,A, 00000000000 POz=00000000
O {[Al](ml),...,[)\q](mq)}DDDDDD

wan(x) P =Y "dgW) ] [ @M —i)

>0 v=10<i<m, —I

D000000oOoOo*oooooooo {mq,....my}0 PO z=0000000000000

r=c0000000000000000 z=c0000000000000000
POx=000000 M OOOOOOOOm=10000000000000000000000
m>200000053.10300000000000 AMA+1,...,A+m—-10000000000
ATl 000000lg 0000000000000 D0O000O0OO
0000000000000000000000000000000

00 5.3.6 (000 Riemann 00). Fuchs 0000000 P e Wz 0DOOOOOOOO0OOOO
co=00,¢1,...,¢, 000000000 2=¢;0 PODOO0 {Nilom)s- - Ninglmsn )} 000D

’ 2t
ooooooon

r = Cy C1 tee Cp
Moalimey  PMutleay 0 Ppalmn)
D} = | | . . (5.9)
[Aono)(mong)  Mmilemin) 0 Pomylimpn,)

000000 Riemann OO (generalized Riemann scheme) O 0 0O O

¥ PO (5.8)00000000P =3 502'q() 1= [To<icm, (=X —i) 000000000000
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00 5.3.7 (000000). PeW[z]OODOU Riemann 000000000000 0ODOOOODOOO
0000000000000 (p+1)000O

m = (m01,...,mgyno;ml’l,...,ml,nl;...)
OpPOOCOOOOOOOOO

000 PODODOODO
Nw =X § L (v #V)

000000000000 000000000000 (semi-simple) 0000

00 5.3.8 (Fuchs 0OO0O). 000000000 DOO0ODOOODOO

n; mj,—1

)PP DRI i (5.10)

j=0v=1 =0

Proof. 0" D000 10000000 PO

P:a”—z % on-14ypono

Tr—cCy

00000000000000q; eCO00xz=000000000000000 o lo000 z =00
00000000000000000 ¢;0000000000¢;000000D00O0DO0O0000O00OA0
c;=000000000000000 22"PO0OOOOO

0" —a;z" o =9 1) (9 —n+1) —a 90— 1) (I —n+2)
:19”—((”_21)n+aj)z9”—1+mmm

gobo0oddddegoooooooogdd

n; mj,—1

Y Guerd=a+ S asisy

v=1 =0

0o0000o0oooooon ¢ = ooDDDDDDy—xlﬂﬂDDDDﬁD —-v, 000000
p
Za] P =W 1) (W 1) = a;d( —1)-- (9 —n+2)
j=1
n—l
= oo+ (M52 + X a)opt) + 000

p
J:

1

Ub0b000b00c=0c0cU00000boboobon

ng Mo, 1,71

SO (y i) = gzj (o

v=1 =0

O0000000000000000 Fuchs 0O00OO0ODOOOODO O
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0 5.3.9. Gauss 00000 DO0DO0OOOOODO (1,1;1,1;1,1)0000000000000O0
11;11;11 OO0 11,11,11 00O 1%1%1°
0100 3000000000000000 (0D0DO0DOO0O ,F,,0000000)00
(n—1)L;1™; 1"

0 0 0 Jordan-Pochhammer 000 0O O
(n+1) O

(n—11;(n—1)1;...

oooo

54 OJ0O0O0O0OOOO

goobbooooobooboboooooooobbo0 n0ooob nODOOOOOO0ODDOOOOOn
goooobooooboobooob no0bO0O0ODbDDbOO0ObLOOO0DDbO0OLDbDOODLOO

.. 0ooodm;,, 00000000 m O

o0 54.1. m= (m]‘ﬂ/)j 1,
v=1,2,...

0
1

Y mj,=n (j=01,..),
v=1
mj1=n (j>p)

O000000mO»n0000 (p+1)0000000000000000000D000O000 ;000
0Dv>n;000m,,=000000000000000m = (m,,) .., 00000000000
v=1,...,n;

goobogo
O000»,0000 (p+1)0000000O0DO0OOOOOO

My = My 41

00000 j=0,1,..00=1,2,...00000000000000 (mj,);
v
gedm 0000000000000 mOO000 gedm=1000000000

. oboooooon

n0000 (p+1)000000000 P, 00000000000000000

Pp+1 = U Pzgj_)p P(n) = U 1(;7_:_)17 P = U Pp+l
n=0 p=0 p=0

D000000000mO P O0000000mO0O0

ordm =n
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O000000000m, m' e P, 0000

p

idx (m, m’) := Z Z mj,mj, —1)ordm - ord m’

j=0v=1

0000000 m=m' 000 idsxm =idx(m,m) 0000 m0O rigidity 00000000000

O000000ooOo0oo
idxm

Pid =1-
idxm 5

gbbooobogbbooboboooboobboobboobuooobuoobbooboooboobo

000000 Fuchs DOOO0OO0ODOOODODOOODOOODOOODODO

00 5.4.2. Ppy1 00 m= (m;,) 0<j<p 000000 (Aj0) 0<j<p 00O0OO

1<v<n; 1<v<n;

|{)\m}|—ZZm]7 v ordrn—i—ldxm

j=0v=1

000000
0000000 {Am} 00000 Fuchs 0000 (5.10) O
{Am} =0

gboogoobooboooboobo

P S R 1 A 2
3D DREED 3) SONCINEEIEED 9) 9D

j=0v=1 i=0 j=0v=1 j=0v=1
1/ N1
= §<1dxm+ (p—1)n ) - §(p+ 1)n
(p—Dn(n—1)

goooobogn

55 0000 dddddoodoooooond

gooboboobbouoooobobbobooooooobobobibddm =

(ml,...

p+1)n

(5.11)

(5.12)

,mN) c P{n) O

A= (A,.., ) e CNOOOO0 nxnO0 LmA)ODO0O0D0000000000 mOO00O
0000000 my>--->m, 00000000000 A4;; € M(mg,m;,C) 0

I, o
Ai;j = Imi,mj = (6#V)1§N§mi = ( J) (i=j— 1)7

0

1<v<m;

0 (t#7,7—-1)
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gboboobooobooo

goooobogoo

A 0 1 0
0 A 0 0
L(2,1,1; A1, A2, A3) = 0 01 Ay 1
0 0 0 X

OD00mO0000000O00O00O00000O0O0O0O0O0O0O0O0OOOOOOOOOOOOO*O0000
000000000000 0D000000UDAeM(n,C)ODOOO

A0 Lm; ) 000000 &

rank ﬁ(A—)\,,):n—(ml—F-"—ij)Dj:O,l,...,NDDDDDD (5.13)
v=1
O00Lm;AN)00000000D0DOO0O0O0OD0ODO0O0O0ODODO0ODDOO0OODODODOO0OODDODOO
Jordan 00 0000000000000 AO L(mm;A\) 0 Jordan 00000000000 OOODOODO
goo
000000000000000000000000000 A€ M(n,C)O000 Z(A) = {X €
M(n,C); AX =XA}00000000

dim Z(L(m; X)) = mi + -+ m%

0000
00 mOO0O00 mY = (mY,...,mY)0

[ 111
mY = #{j | m; > v} <D:(7¢L&1)£E#(¢3,&2,12,U i >

gboooobodbbdOmOdbObOOoOonoOoOon

J(k,p) == € M(k,C)
1
i

O Jordan 0000000000 L(m;A) O Jordan D0 0000000000000 00000OmMO
000000 p=(u,...,n,) eCNOODODODODODO

mi

L(m;p) ~ P J(mj,p)  (ODOOD)

*0000L(1,2,1; M1, A2, A3) = L(2,1,1; A2, A1, A3)
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Ooo0ooooJk,pw)DOOODOI<EODOOD

dim{u € C* | J(k, ;) " u #0, J(k, p)lu =0} =1

00000000J =@, J(m),)) 00000
dim{u e C" | J"" u # 0, Jlu =0} = #{v | m) > 1} =m,.
000 JO0O0O0O (5.13) 000000000000
00 5.5.1. 00000000 Pu=00 x=000000000000000000
{Mlmays - [Palmg) }

Oo00d000n=m;+---+m 000000000000
i) 00 k<qOOOD

M=o == i,
my > Mg > > M,

)\j—)\1¢{071,2,...} (j:k'—i-l,...,q)
DDDDDDDDDDmV:{mY,...,mX}D m={my,....m} 000000000 r=m; 0000
iZO,l,...,T—IDj:0,...,m;/+1—1|:|DDDD

J

wij(@) => a1 log” x - 5 5., (x)

v=0
00000 u; 0000000 ¢ ,(z) €00000 ¢4,(0)=4;, 00000

ii) Ai — XA Z\{0} O (i #)
ooo*%: =000000000000000

L(m;e(Ar),...,e(Ng))
ooooooooad )\i—/\j§éZ(i;«éj)DDDDDDDDDDDDDDDDDDDDDDD

Proof. ii) 0 1) 000000 1000000N =0000000000000000 PO
oo
P=> an]] (9 — )
=0 v=10<i<m, —1

00000000000000000 r(s)00000 r(s)=000000000000000000
0P=372p®¥000000000000<i<m;—100000040 p(z)=0000000

*10 000000000000 ([06, Proposition 11.9]0
)\i—)\j¢Z goo ()\i—)\j)(ki—l—mi—)\j—mjDE (—00,0]
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0000 mY,,,, 0000000000000 (v>m 0000 my =0000)000 py(s)=000
0000 i00000mY,0000000004,;0000

j_m;/+l+1
zlp(9)zt log? © = 2+ Z Cijaplog”x (¢ € C)
v=0
000000 po(9)atlog’ 2 =0 (j <my,)0000
oo
po(9) : Z Czx'log" z — Z Cz'log” (5.14)
v<j ugjfm;/_'_l
doooooobooooooo
po(Nij = — Z zlp ()2 log? z, $i; € Z Cz¥log”
1<l<mq—1i i<k<mi

0<v<j
0000 ¢;;0000002%log’20 ¢, 000000000
V= Z Z Ca'log’ x
0<i<mi 0<j<mY

0000000000000 QO000weV 0000 Tu=35"""Qnui000000000

v=0
mi—1
PTu=py(9)Tu+ »  z'p(9)Tu mod Og(my, j)
=1
=po(¥)(1 — Q)Tu mod Oy(m, j)
= (@)1= Q)L+ Q-+ + Q™ u tmod Oy (s, )
= po(P)u

0000000 j<my,, 000 PTz'log’z =0 modOy(ms,j) J00000v;,; =Tatlog’ 200
000 Pu;; € Og(my,7) 00000 51600000 w;; € Og(my,5) 0000 Pu; ;= Pw;; 000
00000 w;=v,;—w,;0000000000000000 O

56 ODO00OOOO0OODOOO

gboooboobbooboboobn0bO0O0ODOOO0ODO0ODODOODDOODODOODDOODOO n
gboooobogoobooboooboooboboobboobooobooobbooboooboobo
gboooobogoo

00 5.6.1 (00000000000). m=(mg,...,m,) 0000 w000 (p+1) 00000000
HEN mj:(mjvl,...,mjvnj)ljj:O,...,pDDDD mj, 0 m1+--+mj,, =n00000000
0000000000000 ¢,...,c,00000¢=00c0000
O00OmO0O00O0OO0O00000D000O0O00000 FuchsOODOOOO POOFuchsOOODODO
000000 M\, 00000Riemann 00 (5.9)000000000000000000OO0OOOO
000000 POO0ODOODODOOODOO0ODOmMOOO0OO0ODOOOOOOOOOO
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000000000000000000m, m’ €)Y, 00000000m+m' 000000000
00000000000000

00000 é,...,¢,€eCO000 ¢g=00000000000z=¢;(j=0,...,p)000000
000 Fuchs 00000000000000000O0O0OOOOOO

P = (H(w - Cj)")an +an 1 (2)0" " + -+ ax(2)0 + ao(x) (5.15)
O000a(x) 000000
(5.16)

0000000 (5.15) 00000000000 00O

00 5.6.2. PO Riemann 00O (5.9) 0000000000000 POODOODOODOOOUOOODO P
000 co,...,c, 0000000000 Riemann O 0

co = 00 ¢ (j=1,...,p)
[)\071 + mo,1 — (p — 1) ordm](m&l) [)\j71 =+ mjﬂl](m;,ﬂ
. ' . (5.17)
[)‘O,no + mong — (p - 1)Ordm](m6m0) [)‘j,n]’ + mj,n](m;)nj)

00000000000 POOODOOOODOP 0OD000D00O0ODOOO0OD nO0O000 mMOO00OO
O0O0PPOOOOOOO MmM+m' 000 RiemannOOO

Co cq e Cp
Mol o s 4mp 1) Mdone im0 Pl m )
. . (5.18)
[AO,no](mOmO +m67n0) [)\17n1](m1’n1 +m/11n1) e [)\p7np:|(mp,np+m;,np)

000D0000(5.9)0 Fuchs 100000000000(5.17)0 Fuchs 010000000000 (5.18)
0 Fuchs 00000000000000000000000000000000O

A} + o +mi0 = di0(p = Dordmm )} ossp | = [{Amsm |

Proof. 00 OD0O0OODOOODOOOOO

Q=> zn]] (0 -\, —k),
=0 v=10<k<m,—l
o) q

Q=) [ JI @ —m —hk),
1=0 v=10<k<m/,—I

000 r(s), n(s) 000000000000

I @w-x-m—k-2' [ @-x-k=2a 11 (0 — A, —my, — k)

0<k<m! —j 0<k<m, —i 0<k<m,+m! —i—j



50 050 FuchsOOOOOOOOOOO Riemann 0000

RN

q
QQ= Z (mem )H DI
=0 v=1 <my,+m/ —I
00000000000z =¢y,...,6,00 PPPO0O0O0OOO0O0D Riemann 00000000000
y=r—¢;0000000000000000000000z=c¢p=00000000Q =z~ (P-Hordmp,
— »—(p—1 d — »—2(p—1 d -1 d _ 1
Q =z~ Dordmp opQgQ Q=g 2P-Dordmpd (pe-Derdmy(phpoopoooOy=1000
oooo0ooooo0o
000 (5.17) 0 Fuchs 00000

idxm’

n;
Z Z m;,v()‘j,u +my, —d50(p—1)ord m) =ordm’ —
j=0v=1

(5.19)

O00o0ooooo

pony
sz;ﬂ/ (mJ}V —dj0(p—1)ord l’n) = idx (m, m’)
7=0

v=1

0000 (5.19) O
p Ny

-
Z Zm;»’u)\jﬂ, —ordm’ — x2m — idx (m, m’)

j=0v=1

D0000000000idx (m+m’) = idsm 4 idxm’ 4 2idx (m,m’) 0000000 (5.9) O Fuchs

oooooono
2L ) ,
idx (m + m
Z Z(mjal/ + m;,y)Aj7y — OI‘d(m + m/) [— )((2)

j=0v=1

0000000 (5.18)0 Fuchs D0 DODO0DOOO0OOOODOODODODODOOD O
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060

Fuchs DO O OOOOOOO

0200000000000000000000000000000000000000000000
000000000000000000 RAd((z—¢)*)0RAA(0#) 0000 Fuchs 00000000
0000000000 Riemann 0000000000000

6.1 RemannOOQOOOOOO

00 6.1.1. i) Pu=00 Fuchs 10000000000000000 c00000P € (8—c)Wz]O
O000000c=00000
i) ¢(z)eC(x) 0N, peCOPeWx|ODDOOD
P € C[z]RAdei (—¢(x)) o RAdei (¢(z)) P,
P € C[O]RAd (0~ ") o RAd (0")P

00000000 PO0O0O0OodP>10000

RAd (07") o RAd (0")P = cP
000 ceC*O00000D0O0O0O

Proof. i) P=(0—c)QUUO0O00000000 Qu(zr)=e*0000 w(z)0000000 Pu(z)=0
O000POxz=00000000000000000000000 N>0000C>000000
lz|>100 0<argz <2r 000 u(z)|<Clz/NOODODODDOOD ¢=00000000000
i) 0000
Adei (—¢(x)) o Adei (¢(x)) = id,
Adei (¢(z)) f(z)P = f(z)Adei (¢(z)) P

oooooooo
L 'oRoLP=cP (ceCX)

0000000L 'oRoLP=PO000000000000 RoLP=LPOODO0O0OO f(z)e C(x)
OD0O0O0O0LP = f(x)LPO0O0OOOO LP e W[2]0OO f(z) eClz] 0000000000000



52 060 FkFuchsOOOOOOOODODO

oooo
P = ()P

0000 PO0OOOOO PeClz]0 f(#)eCOO0DD0D000000000000f(A) 0000000
01000000000 o0dP>100000000000000 O

00 Ad((z —¢)")0RAd(9#) 0000 Riemann 000000000000000000000

00 6.1.2. Pu=00 Riemann 00 (5.9) 000 Fuchs 0000000000000 POOOO
(5.15) 00000000
i) (addition) Ad ((z —¢;)")P 000 Riemann 000000

CO = X0 C]. e Cj o e cp
Poa =Tlney  Mutdemy 0 i+l 0 Pealm
[AO,HO - T](mo,no) [Alynl](ml,nl) e [)\j:nj + T](mj,nj) e [)‘P,np](mp,np)

ii) (middle convolution) DO OO0 m;; =0000000 X\j;=0(=1,...,p)000000

p=Xo1—1,
d=d(m):= Z];:o mj1— (p—1)n

goooobogoboooooaon

mj1=zd (j=0,...,p), (6.1)

O0v>1000 mo’yzm071*d+2[|[| le"'mp?l;éODDD (62)
)‘OW ¢ {O,—l,...,m()’l—moj,,—d—|—2}, ’

00 j>1,v>2000 mj; 2000 my, >mj, —d+2000 (6.3)
)\071+Aj’,/ ¢ {0,—1,...,m]~71—mj’y—d—l—Q}. )

good
p
S=0"Ad (0 [[(z — ;)" P

j=1
0O Wlz|0OODODODO0O0O Riemann OO0 OO0
co = 00 c1 . Cp
(L= 1o 1 —a) [0] (1,1 —a) S 0]y —a)
Doz = tlimesy M2t ilom .y Dot i, ,)
| Pomo = Hlmg ) Prm Ftldi, 0 Do, ol

000000 (6.4)0(6.5) 000000000
S = RAd (0"")RP
0ooooooo

r=c¢; (j=0,...,p) 0 \j1+m;; 0 POOOODDOODO (6.4)
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odo
m(),l:d oo )\0’1 gé{—d,—d—l,...,l—mo,l}. (65)

iii)y 00 ordP>100 POODOOOOOOI) 0000 (6.1)0(6.2)0(6.3)00000*0

Proof. 1) 000000004), i) 0000

P = (ﬁ(m — cj)*m“)P

O0000000 PPeWz]0OD0DODODOO (64000000 RP=P 00000000 53100
0000000 Q=98P U Xim™ P 00000000 (61)00 (p—n— Y2 m;; >000
oooooo

1<j<p00jO000xr=¢ 000000000000000 j=10¢; =00000P =
dipaj(z) 000O0000dega;(z) <(p—1)n+j—>" m;; 00000000

N
xmLUy=:§:$N_%K§) II (F+ Ao +1)
=0 1<v<ng
OSi<mO7y_l

goooobood

P
N=({p-1n- ij,l =mo,1 +mi1 —d,
j=2

m(s) 0000000 70 0000000000000 N-m1+1<I<NOOO

[T @+X.+i)¢aWial

1<v<ng
0<i<mg,, —I

OD0000000000000000000 W+ X, +4) =90000000000000000
000 (62)00000000000000000 my =00000000 > me1—d+100
m071,<m071—d—|—1|:||:||:||:||:||:|

Xow {0, —1,...,mo1 —mo, —d+2} (1 <wv<ng)

oooooo
D000D000000P eW2]00000002=¢=000000 [0)(m,,) 000000000
O00ON-m14+1<I<NODOOOO s 00000

ri (V) = xl_N+m1’13l_N+m1’1sl(19)

*I DO0O00O00Riemann 00 (5.9)D|:|[| POOODOordP>10000
Ao+ F Apy, €Z = Mo+ Mp, <(p—1)ordm

00D0000cf. [06, Lemma 7.3)00000000 (6.5) 00000
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goooobod 0 s, 0000000

N—’n’Lly]_

Pr= " aNmalg@) [ 0+ Aew +1)
=0

1<v<ng
0<i<myg,, —1

N

+ Z 8l_N+ml’1$l(19) H (04 X + 1)

l:N—m111+1 1<v<ng
O§i<m0,l,fl

googoooo

Q=>ds0) I @+ I @+xrw+i)

=0 1<i<N—mq,1—1 1<v<ng
0<i<mo,, —I

N
Ad@ Q= ds(-p) [  @-n+i)
=0

1§i§me1,171

< I @+i J[ —p+ro,+i)

1<i<mo,1—1 2<v<ng
0§i<m0,u_l

DDDDN—le:mO’l—dDDDDDD

mo,l—l

DO~ Ad(0M)Q = Y a™ sy (9 — p) [T @-w+d J] @—p+rew+i)
1=0 1<i<mg,1—d—1 2<v<ng
0<i<mg,, —l

N
+ Y s @) ] @—p+id) ][ @ —ntron+i)

l:mo’l 1§i§m0,17d71 2§u§n0
0§i<m0,u_l

0000000 z=0c00000000
{11 = o —ays [Po2 = Blmo)s -+ [ANoime = M (mong) }

0000000000

001=0000000000MN, +i# X1 +mo10 —p+X, +i#me1+100000000
Xi1+me10 PO z=00000000000000001<i<mo;—d000 —pu+1i+#mg,+ 10
0000 Mg ¢ {-d,—d—1,...,1-mg,} 0000000

e™isg [ W—p+i) [ —p+row+i) ¢ OWla]
1<i<mo,1—d 2<v<ng
U§i<m011,

00000000000 § ™1 tAd(0")Q ¢ W[z 00000000 mey O &-™Ad(0H)Q €
Wz)]0DO0O0OO0D0D00 »mDOO000D0D00000i) 000000000000
000000000000000000000000z=¢=000000 POOOOOOO

mi 1 N
Pr=3 om0 I @-xo-0+ > ™) [ @i -i)
=0 2<v<ng l=my1+1 2<v<ng

0<i<ma,,—l 0<i<ma,,—l
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