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Problem 0.1. Let a(z,p) # 0 everywhere. Then there exist by,b_o,b_4,... such that

ax Y B¥b_y; =1+ 0(h™), (0.1)
j=0
ax Y B¥b_y; =1+ O(h*"F?). (0.2)
j=0
Moreover,
1
bo == g, (03)
b= d2adza — (9,0p0)° N 20, 0padyadya — Oza(dpa)? — 92a(9,a)? (0.4)
-2 4a3 4at ' '
Proof. It is clear that
axa~ ' =1+ O(h). (0.5)
Hence by = a~!. Let us compute up to O(h?):
axa Yx,p) = 1+hr_y + 1o+ O(h?) (0.6)
*1'h88 0z, 0 h283 O, Op, )2 -1
*< 715( p1Yze — Uz, pz)+§( p1Yze = Uz, P‘z) )a(zlapl)a(gj27p2) T =T = Toy
P=Dp1=p2
It is easy to see that r_; = 0.
1 1 1
T_g = gagaaia_l + gaiaﬁga_l - Za,,al.aapala—l (0.7)
1 (— 02ad2a + (0p050)?) N 1 (02a(0za)? + 92a(0pa)? — 20,0,a0,a0p0) 0.8)
4 a? 4 a3 '

+O0(h3).



Now let us find b_s.

ax(a ™t +h2b_g) =14 hr_y + h2ab_o + O(h?). (0.9)
Therefore, if we set
boo=—a"tr_y, (0.10)
then
ax(a"t+h%b_o) =1+ O(Rh®). (0.11)

It is easy to see that making an ansatz

b= i R _p, c:= i he_p, (0.12)
n=0 n=0

we find unique formal power series satisfying

axb=cxa=1. (0.13)
Clearly,
axb(x,p) = ei%(apl81278”6‘”2)@(551,]91)17(%2,172)‘ =2, =y ° (0.14)
p=p1=Dp2
ckalx,p) = e_i%(apl8’”2_amlapz)a(xl,pl)c(xg,pg)‘ (0.15)

r=x1 =9
P =PpP1=Dp2

Thus we obtain the recursion for b from the recursion for a by switching the sign of /. But
by the associativity of the starproduct

c=cxaxb=0. (0.16)

Hence all the terms with odd powers of b = ¢ are zero.
Let us go back to (0.11). We know that we can find b_4 such that

ax (a7t 4+ B%b_o + hlb_y) = 14+ O(hY). (0.17)
Therefore, we can replace O(h?) in (0.11) with O(h*). O

Problem 0.2. Let a(xz,p) # 0 everywhere. Then there exist dy,d_o,d_4,... such that

o0

(B> +a)* Y _ h¥d_s; =1+ O(h™), (0.18)
3=0
(B> +a)* Y h¥d_s; =1+ O(h*"*?). (0.19)
§=0
Moreover,

1
do = —, (0.20)

a
i 1 020070 — (0.0pa)*  20,0pa0ya0ya — Oza(dpa)? — D2a(0,a)? o1
2=t 4a3 + 4a* ' (021)



Proof. We have

(a4 8™ =a % (14 B2a™ )7 (0.22)

_ Z R (g 1*)I* (0.23)
j=0

=a~ " —h%a " % a7* 4 O(h?).. (0.24)

Then we use -
a™* =Y " h¥b_y; (0.25)

§=0

calculated in Problem 1. O

Problem 0.3. Let a(z,§) # 0 be homogeneous in & of degree 2 away from |§] < 1 and
elliptic. Then there exist b_o; homogeneous in & of degree —2j, 7 =1,2,3,..., such that

G*Zb_zj =145, (0.26)
j=1
a * Z b_2j =1+ §2n=2, (027)
j=1
Moreover,
1
b_og=—, (0.28)
a
02a02a — (0,0¢a)*  20,0¢a0,a0¢a — 92a(d¢a)? — 0%a(d,a)?
_4:§a: ( E)Jr 3 3 (Oga) f( ) (0.29)
4a3 4a*

Problem 0.4. Let a(z,§) # 0 be homogeneous in & of degree 2 away from |§] < 1 and
elliptic. Then there exist d_o; homogeneous in & of degree —2j, j =1,2,..., such that

(1+a)xY dg=1+5", (0.30)
j=1
(I4a)«Y do=1+8"72 (0.31)
j=1
Moreover,
1

dfz - E, (032)

1 02a02a — (0,0¢a)*  20,0:a0,a0:a — 02a(0¢a)? — 92a(Da)?
d_4:———|—£ ( E)+ 3 3 (5) g( ) (0.33)

a? 4a3 4at



