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The Primitive Form of E.

Mitsuo KATO*
(Received July. 31, 1987)
Abstract

In this paper we will formally determine the primitive form of the singularity of E,, type
which is given by ix’+ 3 y’+— z%,  We can calculate the coefficients of the power series
expansion of the prlmltlve form inductively. By the theory of K. Saito and M. Saito, thus
determined power series has a non empty range of convergence, but a experimental calculation
strongly suggests that the range of convergence is bordered by the set defined by F,,=F,,=0

1. Notations.

Let F, be a universal unfolding of f =% x7+é y3+é 2? given by
Fi=f =t 2% — hx 'y — hoX%y — b — heX?y — ha X' — b X®— bey = Lo X% — hX.
Then the primitive form & is uniquely expressible by the form
§9=ofx, y, F\, 1) dxdydz,
v=ntuti gtutl gttt ottt et B got ot B gotost 3 getostsgst
el 1§ gietviof 2% giot oot 25 2,

where &=x, &=%% &= £=%% L= G2=%", £2=2x%, Gis=1%°, Qe =2%Y, Qs =x'y, G2 =2°
y, and 1 are a basis of C{x, % 2}/ (4 £. ).

=V|(t .2.; F;, tzz ts, t5_2 tm,'“'",t .i% tgs) EV”Lt AR { g;tl‘,

where each L is a multi-index such that ¢* is of weight 0 (the weight of 4 is 7).
In the section 2, we determine » formally, and in the section 3 we will deal with the special
case when 4 =tf,="--" =4e=0

2. General Case.

We set woo=1, and v, are determined inductively on the i+21j+ |L| (=degree with
respect to ¢) by the equalities

e A T T R e R A L)

These are equivalent to the following ones:
(@/at,)(afayre im 2 I | =0
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in a suitable sense.
In this way coefficients vy;,. of v are uniquely determined, and conversely it can be shown
that thus determined & actually is a primitive form.

3, The Case when t,=0

In this section we restrict the case that all the parameter ¢ with positive weights are
equal to zero, that is {,=4,=""""=4%e=0. Then v are the functions of ¢ 2} F}, and we
denote

n=g+215, m=i+21j
v;=Zwy(t 2 F)
EO=T ;¢ W2 F i gidedyda.

From now on we omit the factor dxdydz, and & denotes 8/9t,.
Remember that 2 V-lg=V"19g+x°vg, hense we have the following equalities:

anv—ng(ﬂ):Ev”a"v-nt Tz F jl g

anv—nt Tz F { gi=2(m:‘_k)v—(m+k)am+k(t Tz F { g‘)(xsy)n—(m+k)

TGN G E A T

_s A= D=k 1)
(n—m—Fk) k!

all modulo 7_,.

(_ Z)kv—(m+k)F jl—k gi(xsy n-m

Since Fig= ( +wezght of g Vg,

F jl—k g-l(xﬁy)n—m:w(w.'_l) ...... (w +J_k_1)v—.l+kg (xsy)n-m

2i+ 4d(n—m)+ 41 41
42 =n—m=j+gr+ 7.

mod & ,, where

By the lemmal,

”‘]O ...... (]' k+1)
2(=1) (n m—k) k!

where (a, j)=a(a+ 1) (at+j-1).

1 . 2nt4] . .
(n_m)!l 42 53

ww+ 1) wtj—k—1)=

Hence

R n! ont+41 _ . .o-m- _
OV Fla=rt ol s DV Tmg ey,

When g,(x%y)" ™" =x"y" and g , =x ™ y ®
G0 = ((p— 6)p— 1)+ Mg —2Ng =) )V IR g
=7 Y+ /7, 0] )3 W tta+1)/3, [q] Jv i g,

—306—



1@ : The Primitive Form of E,,
_ 15 5 1 1
By the lemma 3, [p]= [7 n]— [% m] , [q]= [3 n]— [3- m] .
Put wy=(24+41)/42, then 2n+41)/42=w,+ jr.
To sum up,

n m __n’ [5nt7)= Lami7 nl 3= [m/ 5
o'V, F i gi= - m), (o +jy=j, Jj7 (7= I7h g WA= Ui (ot 1)/ 7, (5 0] — (2
m] g+ 1)/3, [3 n]— [3 m) )V e & i
"V, Ft g L =nrlwe(wot 1) (ot jo— 1),

where n=4+21j,, m=i+21j, g, =x"y*, wy=(24+41)/42.
4, Lemmata.

Lemma 1. Lelt w—n z 22]+a s=n-i-21j, then
O e s e e e Y
Proof. When s=j, differentiate x’x~%-'*$ s times by the Lelbmz rule and put x=1. When

s2j , differentiate x'x ¥-1** j times and put x=1.

Lemma 2. Let g be as in the section 1, and put gi=x "y ¥. Then a,25i (mod 7), b=i (mod
3).

Proof. The weight of g is i/21, and that of x* y * is @/7+5/3. Hense i=3a, 5= 154,
Za, (mod 7), i27h =4 (mod 3).

Lemma 3. Let m=i+2Ij and g, be as in the section 1. Put gi(x®y)"™=xPy%. Then [p/
71= [5n/7]1— [6m/7], [q/3]= [n/3)= [m/3] .

Proof. Let a, & be as in the lemma 2. Then p=5n—5i— 105j+a;, and by the lemma 2,
(57/7)=15+[5i/ 71=15j+(15i-a)/ 7, hense [p/7)1=[5n/ 7]~ (5i—a/ 7 — 157=[5n/ 7] —
[57/7] . By the same way, [¢/3]= [n/3]1— [m/3] .
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