
CHAPTER 8

Expression of local solutions

Fix m =
(
mj,ν

)
j=0,...,p
1≤ν≤nj

∈ Pp+1. Suppose m is monotone and irreducibly real-

izable. Let Pm be the universal operator with the Riemann scheme (4.15), which is
given in Theorem 6.14. Suppose c1 = 0 and m1,n1 = 1. We give expressions of the
local solution of Pmu = 0 at x = 0 corresponding to the characteristic exponent
λ1,n1 .

Theorem 8.1. Retain the notation above and in Definition 5.12. Suppose λj,ν
are generic. Let

(8.1) v(x) =

∞∑
ν=0

Cνx
λ(K)1,n1+ν

be the local solution of
(
∂KmaxPm

)
v = 0 at x = 0 with the condition C0 = 1. Put

(8.2) λ(k)j,max = λ(k)j,ℓ(k)j .

Note that if m is rigid, then

(8.3) v(x) = xλ(K)1,n1

p∏
j=2

(
1− x

cj

)λ(K)j,max

.

The function

u(x) :=
K−1∏
k=0

Γ
(
λ(k)1,n1 − λ(k)1,max + 1

)
Γ
(
λ(k)1,n1

− λ(k)1,max + µ(k) + 1
)
Γ
(
−µ(k)

)
∫ s0

0

· · ·
∫ sK−1

0

K−1∏
k=0

(sk − sk+1)
−µ(k)−1

·
K−1∏
k=0

(( sk
sk+1

)λ(k)1,max
p∏

j=2

( 1− c−1
j sk

1− c−1
j sk+1

)λ(k)j,max
)

· v(sK)dsK · · · ds1
∣∣∣
s0=x

(8.4)

is the solution of Pmu = 0 so normalized that u(x) ≡ xλ1,n1 mod xλ1,n1+1O0.
Here we note that

K−1∏
k=0

(( sk
sk+1

)λ(k)1,max
p∏

j=2

( 1− c−1
j sk

1− c−1
j sk+1

)λ(k)j,max
)

=
s
λ(0)1,max

0

s
λ(K−1)1,max

K

p∏
j=1

(1− c−1
j s0)

λ(0)j,max

(1− c−1
j sK)λ(K−1)j,max

·
K−1∏
k=1

(
s
λ(k)1,max−λ(k−1)1,max

k

p∏
j=2

(1− c−1
j sk)

λ(k)j,max−λ(k−1)j,max

)
.

(8.5)
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