ALGEBRAIC RIGIDITY AND PRESCRIBED CONVERGENCE
SETS FOR TRIANGULAR NON-AUTONOMOUS
AUTOMORPHISMS

CHATGPT 6 ASTRA

Abstract. We study pointwise convergence to the origin for sequences of triangular
polynomial automorphisms of complex affine space, without a common contracting
neighbourhood. We prove that a uniform bound on the degrees of the orbit maps
makes the convergence set algebraic; the convergence is then uniform on its com-
pact subsets. For triangular maps, a known degree bound makes this observation
applicable without any coefficient bounds. Conversely, we give explicit triangular
sequences realizing every algebraic cylinder through the origin and every cylin-
der defined by finitely many strict or non-strict polynomial modulus inequalities.
In the latter construction, arbitrary prescribed finite jets agree with one fixed
scalar contraction. We also compute a uniform first-order boundary asymptotic
for a closed-disc example. Complete proofs are provided. The degree estimate
and the underlying finite-dimensional mechanisms are classical; the novelty of the
combined realization statements is not certified.

This note was generated by ChatGPT 6. Iwai has NOT verified any of its math-
ematical content. It may therefore contain mathematical errors and should be read
with caution. A Japanese version is provided below.

E.1. Introduction

All spaces and polynomials are over C. For automorphisms F} fixing 0, put
(E.1.1) oy = id, ¢, = F,o0---0[], S(F)={z: ®,(x) — 0}.

We deliberately call S(F') the pointwise convergence set. Without a common at-
tracting neighbourhood, this set need not be open or connected. It must not auto-
matically be treated as a Fatou—Bieberbach domain or as an abstract basin.

Rosay—Rudin established the Euclidean biholomorphism type of autonomous at-
tracting basins [RR88]. Fornaess—Stensgnes developed the abstract-basin approach
[F'S04]. The uniform non-autonomous case is now settled by Bera—Verma [BV24,
Theorem 1.1]. These results make it essential to distinguish uniform attraction from
control of the derivative alone.

The closest triangular result for our purposes is Abate-Abbondandolo-Majer
[AAM14, Lemma 6.4]: bounded triangular nonlinear terms, together with an ex-
ponentially contracting linear cocycle, give global attraction and a polynomially
weighted exponential estimate. Here we permit completely unbounded coefficients.
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The following statements describe both a restriction imposed by bounded degree
and explicit phenomena when that restriction is removed.

Theorem E.1.1 (Algebraic restriction and explicit realization). The following as-
sertions hold.

(i) Suppose that F; € Aut(CY) are triangular in one fized coordinate order, fix
0, and have degree at most D > 1. Then S(F) is an algebraic subset of
CY, defined by polynomials of degree at most DN='.  Moreover, ®, — 0
uniformly on each compact subset of S(F'). If S(F') has nonempty interior,
then S(F) = CV.

(ii) Let V C C? be an algebraic set containing 0, let 0 < X\ < 1, and let m > 1.
There is a sequence of triangular polynomial automorphisms of C, with
uniformly bounded degree, for which

S(F)=V xC,  JI'F;=Jr\id).

FEach individual F}, iterated autonomously, attracts every point to 0.
(iii) Let Py,...,Ps € Clz,..., z4 satisfy P;(0) =0, and choose ¢; € {0,1}. Define

(E.1.2) E={::|P(z)| <1life=0, |P(2)|<1ife =1}

For any integers m; > 1 and any 0 < X\ < 1, there is a triangular polynomial
sequence such that

S(F)=E xC, Jo ' Fy = Jy7 (Aid).

Every individual F; is globally attracting. Convergence is uniform on compact
subsets of E x C, including compact subsets meeting the non-strict boundary.

Part (i) is an elementary consequence of a known composition-degree estimate
and a finite-dimensional observation; we do not present it as a new degree theorem.
Parts (ii)—(iii) are explicit realization statements whose priority remains uncertain.
In particular, part (iii) concerns maps without the common-neighbourhood estimates
required in uniform basin theorems. It is not a counterexample to those theorems.

The construction recovers the original base coordinate from its contracting orbit
and inserts a prescribed polynomial sequence in one additional coordinate. A stable
scalar recurrence then tests whether those polynomial values tend to zero. Powers
distinguish |P| < 1 from |P| > 1, while a factor 1/k controls the equality case. This
also permits arbitrarily high finite contact with the same linear contraction.

Remark E.1.2 (Certification). Proof status: VERIFIED by the arguments below
and a second direct audit, not by a proof assistant. Final novelty status: NOV-
ELTY UNCERTAIN; novelty not fully certified. Under the requested outcome
classification we conservatively record Outcome D: a completely proved, reliably
new result has not been established as such. This does not indicate a gap in the
stated theorems. The unresolved issue is prior art and mathematical originality,
rather than a missing step in their proofs.

E.2. Preliminaries

A triangular polynomial automorphism in the fixed order xy, ..., xy has the form
<E21) F;(x) = ;T + pm(xl, e ,Sl]ifl), ;g 75 0.
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We assume p;;(0) = 0, so p;; = 0. Successively solving for xy,xs, ..
polynomial inverse. No uniform lower bound on |a;;| is needed for part (i).
symbol Jj* denotes the Taylor polynomial through total degree m at 0.

For a compact set K C C¥, its polynomial hull is

., Ty gives a

The

K = {z: |p(z)| < sup |p| for every polynomial p}.
K

An open subset U C CV is Runge here if polynomials are dense in O(U) for uniform
convergence on compact subsets. We use the Oka—Weil theorem in precisely this
form: a function holomorphic on a neighbourhood of a polynomially convex compact
set can be uniformly approximated there by polynomials. We also use the standard
characterization of a Stein manifold by holomorphic convexity and holomorphic
separation; coordinates provide the latter for an open subset of CV. These are
classical SCV facts; see [Forl7], Chapters 2-3. No numbered location in that book
is asserted.

For comparison only, uniform attraction means that on one ball B, there are

constants 0 < a < b < 1 such that
(E.2.2) allz[| < |Fi(z)|| < bllzf]  (z € By, j > 1).

The equality DF;(0) = Al alone gives none of the uniform nonlinear control in
(E.2.2).

E.3. Previous results and the novelty gap

A bounded family of polynomials has bounded degrees and bounded coefficients.
Dropping the second condition is a substantial change of hypotheses, although it
does not by itself make any resulting observation new.

Result

Hypotheses relevant here

Conclusion relevant here

Bera—Verma

Common two-sided contrac-
tion bounds

Basin biholomorphic to CN

[AAM14] Bounded triangular nonlinear | Entire convergence set and a
terms; exponentially contract- | global exponential estimate
ing linear cocycle

Arzhantsev— Common triangular order and | Bounded degree of every compo-

Shakhmatov bounded step degree sition

This note, (i) Same order and bounded de- | Algebraic  convergence  set;
gree; no coefficient bound compact-uniform  convergence

on it
This note, | Explicit unbounded coeffi- | Exact algebraic or mixed

(ii)—(iii) cients; prescribed jets polynomial-inequality cylinders

The degree estimate used in (i) is explicitly available in [AS22, Lemma 1J; a
weighted version appears in [AAM14, Lemma 6.2]. Its use here is fully acknowledged.
Theorem E.1.1(i) is a short application of this estimate, not evidence of priority on
its own. The bounded-neighbourhood assumptions of [AAM14, Theorem A.1] are
also essential when comparing jets with analytic conjugacies.

Failure of openness is already known: Peters—Wold, Section 4, Theorem 6 of the
author version arXiv:math/0410210 [PWO05], give a non-open pointwise convergence

set for Hénon-type maps with multipliers tending to 1. Thus non-openness by itself
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is not a contribution of this note. Our explicit examples keep the derivative equal to
a fixed scalar contraction and prescribe the whole set and the jets simultaneously.

The realization statements specify the whole pointwise convergence set, including
equality loci, and a freely prescribed jet order at every time. Neither the hypotheses
of the uniform theorem nor the coefficient bounds of the closest triangular theorem
are imposed. The absence of these statements from the checked sources does not
prove that they are absent from the literature. Older work on convergence sets
of holomorphic functions and triangular recurrences remains a possible source of
stronger prior art.

Nine candidate statements were examined before selecting the results above.
Uniform basin uniformization, tails approaching a fixed attracting automorphism,
and the usual Runge exhaustion were rejected as known directions. Unconditional
global attraction for bounded-degree triangular sequences, jet-only uniformization,
and a naive variable-contraction recurrence were rejected by explicit counterex-
amples. The remaining three candidates are parts (i)—(iii). The complete can-
didate matrix, search limitations, and citation checks are recorded separately in
research_audit.txt.

E.4. Main results
We first state the mechanism behind all realizations.

Proposition E.4.1 (A polynomial sequence in a contracting extension). Let ¢; €
Clz1, ..., zd4) satisfy ¢j(0) =0, and let 0 < A < 1. Set

(E.4.1) Fi(z,w) = (Az, w + qj()f(j*l)z)).
These are polynomial automorphisms fizing 0, and
(E.4.2) S(F)={z:q;(2) — 0} x C.

If ¢; — 0 uniformly on a compact set K, then ®,, — 0 uniformly on K x {|w| < R}
for every R < oo. If q; vanishes to order at least m; + 1, the corresponding m;-jet
of F; equals that of Aid. FEach individual F; is globally attracting under autonomous
iteration.

For part (iii), the construction is entirely explicit. Write 7 = s(k — 1) + ¢, where
k>1and 1 <17 < s, choose integers
(E.4.3) e; > max{k,m; + 1}, q;(z) =k~ Pi(2)9,
and use (E.4.1). No approximation theorem is involved.
Proposition E.4.2 (Geometry of strict cylinders). If all ¢, = 0, write D = FE.
Then D x C is a possibly disconnected Stein open set and is Runge in CH. If some

P; is nonconstant, no connected component of D x C is biholomorphic to C1. On
a connected component Dy of D, the Kobayashi pseudodistance satisfies

(E.4.4) kpoxc((z,w), (2, w")) = kp,(z, 7).
If Dy is bounded, it is Kobayashi hyperbolic, whereas Dy X C is not.

The geometry in this proposition is a standard consequence of the explicit product
description. We make no separate novelty claim for it.
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E.5. Proof of the main theorem
E.5.1. Finite-dimensional convergence.

Lemma E.5.1. Let Q,, : C* — C® be polynomial maps of total degree at most L,
with no bound on their coefficients. Then

Z ={z:Qn(z) — 0}
is an algebraic set defined by polynomials of degree at most L. The convergence is

uniform on compact subsets of Z. If Z has nonempty interior, @, — 0 uniformly
on compact subsets of C°.

Proof. Let v(z) be the column of all monomials of degree at most L, including 1,
and let its length be M. Write Q,,(z) = C,,v(z) with C,, a b x M matrix. Define

W={ueC":Cu— 0}

Linearity of the limit condition makes W a linear subspace. Choose linear forms
l1, ..., 0y whose common kernel is W. Finite-dimensional linear algebra then gives

Z=v"W)={z:0z)) = =Ll(v(z)) =0}.

These defining polynomials have degree at most L.

To justify uniform convergence, choose a basis uy, ..., u, of W. Each C,u; tends
to zero. In finite dimension, the coefficients of a unit vector in this fixed basis are
uniformly bounded, so ||C,|w|| — 0. For compact K C Z, the quantity supg ||v(2)||
is finite; hence

sup [|Qn(2)[| < [|Culw || sup [[(z)]] — 0.
K K

If Z contains an open set, each defining polynomial vanishes identically by the
identity theorem. Thus Z = C® and the preceding estimate applies to all compact
sets. The identity theorem here can also be verified by successively fixing all but
one variable on a polydisc. ([l

E.5.2. The known triangular degree estimate. For (E.2.1), induction on the
coordinate gives

(E.5.1) deg® < D' (n>0,1<i<N).
Indeed the first coordinate is linear. Assuming the bound for the preceding coordi-
nates, each monomial of p,.1:(®;,...,P:1) has degree at most D - D'"? = D'~1,

The other summand is a,1,P;,, and induction on time preserves the same bound.
This is the estimate of [AS22, Lemma 1]. Applying Lemma E.5.1 to Q,, = ®,, proves
part (i), including its convergence assertion. No assertion that a pointwise limit of
general holomorphic maps is locally uniform has been used.

E.5.3. The scalar recurrence and the extension. For complex numbers u;,
define w; = Aw;_; + u;. Then

(E.5.2) w, = \"wy + Z /\"_juj, w, — 0 < u, — 0.

j=1
Necessity follows from u,, = w,, — Aw,,_;. For sufficiency, given n > 0, choose J such
that |u;| < n(1—\) for j > J. The finite initial sum tends to zero after multiplication
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by the relevant powers of A, and the remaining sum has absolute value at most 7.
The same proof with suprema proves the assertion for uniformly vanishing functions
on a fixed compact set. This direct split also rules out any reliance on cancellation
of phases.

The inverse of (E.4.1) is

(E.5.3) FHZ W)= (A"Z AW = q(A72))).
It is a globally defined polynomial. Substitution verifies both compositions with F;
are the identity, so injectivity, surjectivity, and holomorphicity of the inverse are
explicit. Also det DF; = A4 £ 0.

Along a non-autonomous orbit the base coordinate is z;_; = M ™'z, so the inserted
term is exactly ¢;(z). Consequently

(E.5.4) D, (z,w) = ()\”z, A"w + Z )\”_jqj(z)) :

j=1
Equation (E.5.2) proves (E.4.2) and compact-uniform convergence. A nonzero scalar
substitution preserves vanishing order and proves the jet assertion.

Finally fix one index j and iterate only Fj. Its nonlinear term is a fixed polyno-
mial p with p(0) = 0. The base coordinate at time ¢ is A'z, and the forcing term
p(A'712) tends to zero, uniformly for z in compact sets. Equation (E.5.2) gives global
autonomous attraction. This proves Proposition F.4.1 in full.

E.5.4. Realizing algebraic cylinders. Choose a finite defining family P, ..., P
for V. Since 0 € V, each P;(0) = 0. In the case V = C% take P, = 0. Fix m > 1

and set

Gse—1)+i(2) = Pi(2)™

This periodic sequence tends to zero at z if and only if every P;(z) vanishes. Thus
Proposition E.4.1 gives S(F) = V x C. The degree is at most max{1,(m +
1) max; deg P;}, independently of j. The vanishing order and the autonomous at-
traction have already been checked. This proves part (ii). An algebraic set is under-
stood set-theoretically; no claim is made about prescribing a non-reduced scheme
structure.

E.5.5. Realizing all specified inequality and equality loci. Use (E.4.3). Fix
z. For each i, put r; = | P;(z)| and restrict to indices j = s(k— 1) +1i. If r; < 1, then
k=<iry? <rF— 0. If 7, > 1, then

k~ery >k rF — oo

At r; = 1 the modulus is exactly 7%, which tends to zero exactly when ¢; = 1.
There are only finitely many residue classes. Hence the full sequence ¢;(z) tends to
zero exactly on E. Proposition E.4.1 now gives part (iii) set-theoretically.

For compact K C FE, each strict inequality has a maximum strictly below 1 on
K. Their finite maximum is some r < 1; if there are no strict inequalities, take
r = 0. On the non-strict indices the supremum is at most 1/k. Thus, with zero
terms omitted when appropriate,

1
SUP | Gs(k—1)4i| < rk + z — 0.
K
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This proves the claimed compact-uniform convergence, even when K meets the
equality loci. Notice that the all-non-strict set is not asserted to equal the closure
of the all-strict set for arbitrary defining polynomials.

E.5.6. SCV properties of the strict case. Let U = D x C and K C U be
compact. Coordinate polynomials show that K is bounded, and its definition makes
it closed. For every i,

IP(2)] < sup |P(¢)|<1 onK.
(Cw)eK

Therefore K is a compact subset of U. For f € O(U), Oka—WEeil applies to K and
approximates f uniformly on K by polynomials. This proves Runge approximation.
The O(U)-hull of K is a relatively closed subset of U contained in K, hence compact.
Coordinates separate points and give local coordinates, proving the Stein assertion
by the characterization stated earlier.

For completeness an explicit strictly plurisubharmonic exhaustion is

. 1
_ 2 2
o) = AP + ol + 3 1o

The function ¢ — (1 — ¢)~! has positive first and second derivatives for ¢ < 1,
so its composition with |FP;|? is plurisubharmonic. The Euclidean term is strictly
plurisubharmonic. A bounded sublevel keeps all coordinates bounded and all |P;| a
fixed distance below 1, and hence is relatively compact in U.

If P; is nonconstant, its restriction to any open component is nonconstant and
bounded. A biholomorphism from C%*! to such a component would pull it back to
a nonconstant bounded entire function, contradicting Liouville’s theorem, applied
on complex lines.

For (E.4.4), the projection to Dy gives the lower bound by distance decrease under
holomorphic maps. A constant-w section gives the reverse bound when the two fibre
coordinates agree. Each fibre is C, whose Kobayashi pseudodistance is zero: discs of
arbitrarily large radius make the distance between any two fixed points arbitrarily
small. The triangle inequality then allows an arbitrary change of fibre coordinate
at zero cost. If Dy is bounded, suitable scalar multiples of its coordinate functions
map it into the unit disc and separate any two distinct points; distance decrease
shows that its pseudodistance separates points. This finishes Proposition E.4.2.

E.6. Examples and boundary cases

E.6.1. Uniform rates on compact subsets of a strict cylinder. Let all in-
equalities be strict and K C D compact. Set

r = maxsup |P;| < 1, 0 =r'/s, o = max{\,0}.
i K
Since k = [j/s] > j/s, the construction gives supy |g;| < 67. For |w| < R,

(E.6.1) wa] S N'R+> N6 < (R+n)o™.

j=1
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The finite sum is (A" — 0")/(\ — ) when 0 # A, and nA\" at resonance. Thus
resonance introduces a polynomial factor and does not prevent convergence. The
base coordinate decays at rate \".

E.6.2. Open and closed discs with the same jets. In C? fix m > 1 and take

respectively
m
z]

gi(2) =2, 4(2) = —

The resulting convergence sets are exactly D x C and D x C. All maps have the
same m-jet as \id; their first orders of nonlinear terms even tend to infinity. The
second set is not open. The first is a Stein Runge domain but not biholomorphic to

C2.
Proposition E.6.1 (Uniform boundary asymptotic). For g;(z) = 277" /j and |z| =
1, the second orbit coordinate satisfies

n+m

n(l—M\/z)
uniformly on the whole circle. The error bound is independent of w after the displayed
term A\"w has been subtracted. In particular, at z = 1, nw, — (1—\)"! for fized w.

(E.6.2) w, = \"w + + Ox(n™?),

Proof. Reindexing (E.5.4) by h =n — j gives

n—1 h
Wy, — N'w = 2" M
n—nh
h=0
Compare this with z"*™n~' 37, (A/2)". For 0 < h <n/2,
11 h 2h
n—h n| nn—~h) " n2

The corresponding error is at most 2n2 ", hA". For n/2 < h < n, the original
tail is bounded by A™/2 Z?Zl 471, while the geometric comparison tail is at most
A2 /In(1 — N)]. These are Ox(n~2): an exponentially decreasing sequence times
any fixed power of n and 1 + logn is bounded. All bounds use only |z| = 1. The
geometric series equals (1 — A\/z)~!, proving the formula and the limit. OJ

E.6.3. Disconnected and singular convergence sets. With P(z) = z(z — 2),
part (ii) realizes {0,2} x C. Thus connectedness need not follow from a common
attracting derivative. For an open disconnected example, take the strict inequality
|22(z — 2)| < 1. It contains both 0 and 2 but no point of the line Re z = 1: on that
line |z(z —2)] = 1+ (Imz)? > 1. A path joining the two points would cross that
line. Its cylinder is therefore disconnected.

In C3, part (ii) realizes the singular cylinder

{(21, 29, w) : 2129 = 0}.
This is an algebraic set, not a complex manifold at its crossing. Stein-domain lan-
guage is not applied to this non-open example. Taking P;(z) = z; in part (iii) gives
polydisc cylinders, with each chosen boundary face included or excluded indepen-
dently.
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E.6.4. Why a common triangular order matters. Step degrees being bounded
is insufficient without a fixed triangular order. The autonomous polynomial auto-
morphism

H(z,w) = (E, S w2> , H ™ u,v) = (4v — 64u?, 4u),

has degree 2 and derivative norm 1/4 in the maximum norm at 0. If || (2, w)||s < 1/4,
then ||H(z,w)|| < 3/(z,w)||so. Its basin therefore contains a neighbourhood of 0.
Starting at (2,2), both coordinates stay positive and the second satisfies w, 1 > w2,
so that orbit escapes. The basin equals | J,,~, H " (B1/4), hence is open. It is a proper
open set and cannot be algebraic. The degrees of its orbit maps are unbounded,
exactly where Lemma E.5.1 ceases to apply.

E.6.5. Why vanishing input needs uniform scalar stability. The implication
u, — 0 = w, — 0 can fail if X is replaced by b, — 1, even when H;‘Zl b; — 0.
Indeed,

22 wo + nz? 9

b= = w(e) = wy = 2R

Jj+1 Jg+1 n+1
The input tends to zero at every z, but the state does so only at z = 0. Thus
the fixed A < 1 in Proposition E.4.1 cannot be replaced merely by decay of the

homogeneous product.

E.6.6. Dimension one, invariance, and the missing common ball. In one
complex dimension, polynomial automorphisms fixing 0 are z — a;z. Their conver-
gence set is C if [[_, a; — 0, and is {0} otherwise. The cylinder construction uses
an additional coorciinate and does not produce a one-variable counterexample.
A non-autonomous set at initial time is not automatically invariant under any
fixed F;. If
S;={x:Fy,o0-0F(x)— 0},

then the valid statement is Fy1(S;) = Siy1, by deleting the first term of an orbit
and using the inverse map. No equality F;(Syp) = Sy is needed here.

In the disc examples, the nonlinear coefficient has magnitude A~U=DU+m)  or
this divided by j. On every fixed positive-radius ball the nonlinear terms become
unbounded. This directly verifies the failure of a common bounded neighbourhood.
The examples consequently do not satisfy the uniform basin hypotheses, even though
all their prescribed jets agree with a scalar contraction.

E.7. Comparison with previous work

The autonomous classification, the uniform non-autonomous theorem, and the
usual triangular bounded-coefficient estimates answer uniformization questions un-
der dynamical control. The present computations concern exact convergence sets
after that control is removed. Such sets may contain bounded holomorphic func-
tions, have multiple components, or fail to be open.

Two parts of the argument have especially high prior-art risk. First, Lemma F.5.1
is a finite-dimensional linear-algebra observation, and its triangular application uses
an explicitly known degree bound. Second, Proposition E.4.1 is a stable affine re-
currence written in holomorphic coordinates. Accordingly, a paper already encoding
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holomorphic convergence sets by triangular extensions could subsume our construc-
tions. The arbitrary sequence of jet orders and the exact strict/non-strict boundary
prescription are the precise features for which further priority confirmation is needed.
We do not turn a missing search result into a claim of novelty.

Peters-Wold [PWO05], Peters [Pet07], the survey [AA+14], and the examples of
Bera—Pal-Verma [BPV17] were used to check the surrounding non-autonomous lit-
erature. In particular, a cylinder with a hyperbolic base is not being called a Short
C?*1: its Kobayashi pseudodistance is already nonzero in horizontal directions. The
definitions of an abstract basin, a uniform attracting basin, and a pointwise conver-
gence set are not interchangeable in our setting.

E.8. Further remarks
The proof dependencies are short:

known degree bound + finite-dimensional convergence

Y

algebraic restriction

stable scalar recurrence + explicit triangular extension

4

algebraic and inequality-cylinder realizations

4

compact estimates, boundary asymptotic, SCV consequences.

All arrows are established in the preceding proofs. No positivity-of-currents theorem,
Bedford—Taylor wedge product, normal-family compactness argument, or Andersén—
Lempert approximation is invoked. The only approximation theorem used is Oka—
WEeil for the separately stated Runge consequence.

The result is limited to explicitly triangular systems, with one extra coordinate in
the realization. It does not classify arbitrary convergence sets, produce a new Fatou—
Bieberbach domain, or weaken the hypotheses of the uniform basin theorem. The
complete mathematical assertions remain available for independent checking even if
the realization method ultimately proves to have prior art. Novelty certification is
the outstanding obstruction to presenting this as a new research result.
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—AAJERENE R DICRES -
REEIHIF e e ER S DFEB
chatGPT 6 Astra
HAGE

B, LB IRER S, BERT 7 14 Y 2EM o =M ZIEH AF
BIBNZOWT, JREANDERICRZ TN 5, HEEROREWzH @D FRDS
HE, DRESIIBHESTH D, Z20ar 7 M7 RE ETIGRIZ
—FRIZ2 % Z e ZREH T %, —AAEGTIIBIOREGHEIC & D, RED
R EIRERTICZOEREEHTE %, 2, RazatTEoREm
HIRES. BIUOARMEOHZE - IR0 ZHA M HERE X TERS NS
EEOHERESZEHT 5. RN ZATIBGY 2R T 5, BE T,
FRIEELEERAOERY = v b2, —ODEIE LA A 7 —IUHEE
BoOY =y MZ—HZELNE, T2, BAMRDOHITIIIRHR L T—Hkzs—
JHOREX %KD 5, FEHIZTNTE 2 %, KREGHM & 2l & 72 2 HRXIT
DIEAEATHIAITH D, #HAEGD I N-EHGEOFAMEFRE XN T
1,\7‘;1,\0

D/ — M&chatGPT 6 AR L= DTH D, EHIZEFENBEEEZ £ {T> T
WEHA. FORDBFENLBEENDED 20D LNTEHA. ZFODFEEELTGA
TLEZW.

J.1. i
22l 2R TNC C ETEZ S, FEZEET 2 HORE F oL,
(J.1.1) Py = id, ®, = F, 00, S(F)={z:®,(z) — 0}

B, S(F) z BRI RPERES LTS, H@EOWRE EFENRITIUR. D%
BIEHES L DHEMAEES E BR SRV, LT, HEIMIZ Fatou Bieberbach 78
BRI IR e A2 L TEWIT RV,

Rosay-Rudin 1Z BEEHIR D2 —2 1) v F2EE & OXUERIFEZ R L7z [RR8S8),
Fornzess—Stensgnes {FMR LG RO FE 2 BE S BT [FS04), —HRRIEAFRRD
BEid, BIETIE Bera—Verma [BV24, Theorem 1.1] IZ K o TRENATWVWS, Z
NODORRZEEE X 2 . —BRIkG M & #5372 Ol 2 XA 2 Z £ AR RT
5,

AR DLV EZABEBROFERIE Abate-Abbondandolo-Majer [AAMI14,
Lemma 6.4] TH %, B4 =MBIERIZIE L 58 ANICINME S 2 BB a4 7 1
Db T, REMTONRS e, ZHAOELZMNS IEEEHINE NS, AFRT
BREP 2L ERTRVEEDETT, MLTomElx, ARXEDFHRITHNE., 20
filf 2N Uizt 2 ORI RHE 2R T 5,

Theorem J.1.1 (fREAIHIFY & BIRBYFED). LURDSAL T %,

(i) F; € Aut(CYV) iZ—2D[EIE L 72 BFENEF 2 DWW T =AMC, JHAZEE L.
T D>1UFRTH32T%, 2OrE S(F) X CN oI EAT
HYH, T DN TR OZIHATERSI NS, F2. D, = 0% S(F) D%
VR NSRS ET—HTH B, S(F) DNEPZETRITIUL, SF) =CV
TdH b,
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(i) VCcCZERZEDREMESE L. 0< A <1, m>1823 5, ¥
D ERZRD CH o ZARIZEAH AFTAY|TH - T,
S(F)=V xC, JIF; =J"A\id)
Zii7z 3 DOFET %, & F; 2 ANCHFRNICKET 2 . TXRTORIIZ

JRRICIR S %,
(iii) Pp,..., P € Clz1,...,2q) 1& Bi(0) =0 Z{fi7=F & L. ¢ € {0,1} Z1E
(J.1.2) E={z:6=0%5|P(2)| <1, &=1%4%5|P(z)] <1}

EED D, ERDBEI m; > 1 LERED 0 <X < 1ITH L,
S(F)=FE xC, Jo ' Fy = Jy7 (\id)

Zii/e 3 =AMZIHA B CRYBFEET 5, & F; i3RI IE 222 2 R A
KR5S %, ExCoay Ry MEnHEEG ETE, IREAFXDGER e Kb
LA b ED T, —HICRD LTS 5,

(1) 1ZBERI D & BT & ARRXTTOBIE D HG 5N 2 WEFEN R TH D #
LWREEHE Y U TH/RT 2 DD TRV, (ii)-(ii) &R EHRGETH 2 53,
Z DEIMEIIAHEITD 5, FHC (i) DBEBRICIE. —BRKGBOEBTHREL 25
HIEEFTOFMEZIRE L TWRWV, Lizh> T, 215 DEHADKEITIZAR W,

ATl AT 2 2SR O BB D ST ZE T L, 18E L ZHAY %2 —
DDENMPEUCHIA T 20, RERAD 77—t A, ZDZHADMEHNFIITR T
2hEHET S, BEHWT|Pl <1k |[P|>1%2KHIL, BB 1/kICk->THES
DHEZHIE T 2, ZOHETIE. R TIPS & OB E 2 EREICE CHE
ETBILHTESD,

Remark J.1.2 (FREEIRIT). FEFHOIREEIX VERIFIED TH 5%, ZAUILI N E
“HEHOBE#HNRERICE S S DT, FFAXERIC L ZTEAMEETIER WV, R
HMEHE X NOVELTY UNCERTAIN, 37255 novelty not fully certified T
%o HHHX N2 TIE. FR5FHYIC Outcome D 2 E08% T 5, RIS E L, H»
OMERIZH LV ERETEZHREEELZ LIV RWEDTH S, IR L
TEEDFEIHIC gap 23% % £\ D BRTIE AW, KRR DIZFEATIZE & MBI D
WTHY., FEFHDOREBEIT TR,

J.2. YEfi
[EE U7 ERENEE x4, ..., a8 (2B 2 =ABIZIEK H RS & 13,
<J21) F;(ilj’) = Q;;T; -+ pj,i(xla Ce ,Iifl), Qjq # 0

EWVWSTEDEBRTH %, p;i(0) =0ZIRETZ2DT, pj; =0TH5,

T1,T2y..., TN O)J"E@:ﬁ$< Z tf%lﬁﬁo)ﬁg{%ﬁ)‘?%%h%o

(i) TWX |aj;| DIEO—H FRBBER N, JPIZFRICBI 22X m £TO
Taylor ZHHAZ T,

a7 VES K c CN oZIERNMEIX

K ={z: $XTOZHEK p KL |p(z)| < sup|p|}
K
THb, AaTIE, FAES U C CVN A Runge TH 3 &id. OU) DIEREOITLZ I~

N7 VEE E—RICZERTEMTZ 22205, W3 Oka-Weil DEMIZ, £
HAMR a7 VEEORETIERIRERX. 20885 ETZER Kb —FiT
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LTEs, LW TH D, Kz, AL IERIBIBUC & 5 DO DBEC &K 5 Stein
LR DO BHER R T 2 IV 5, CNY OBIES TR BB R E 2/ 3,
NS B ZERERBN O HIWEETH D, [Forl7 d Chapters 2-3 22 h -
W, [AIEOEHRESIIEE LRV,

oD, =BG I1Z. =20 B, FTER 0<a<b< I DL,

(1.2.2) ale]l < |Fy(@)| <blall  (z€B,, j=1)

/ST I TH b, HFX DF(0) = M ZFH 5%, (J.2.2) KHN2IFREED—
BRIZHIENEIS S 720,

J.3. JATWIIE & HTRME D ARFEE TR

ZHABPERTH 5 L3, KB BBOBMBIIED LR D2 e TH 5,
FRBOEFMEENT EIRERIRELSED S, L. ZRRTITHRONLBIEIH
L2 DI TIERW,

iR AR S 2 1R0E ARFICBER S % i

Bera—Verma Fesd 5% C oD (IS S A W5 e CN & AGEH]

[AAM14] B R 7 = AR IE & 5 RN | 222/ T O & RIBH 2 15 8GT
TR 5 A e G fifl

Arzhantsev— Hi@D =AMEF » EEBRDOH | TRXTOEMDREDIHE R
Shakhmatov FRH

ARF (i) Al CNEFP & A 5REL, FREGIRR | INRE G ot 20 koa >
7L X7 b —RRIR

e (i)-(ii) | BFRRZRIFE SRR e fEEY = | ABIERS 23 ZHAATFAD
v b RS & % I 58

(i) THW 2 XEGEHTE [AS22, Lemma 1] WCHHEI SN THE D, EAfZDFIX
[AAM14, Lemma 6.2] IZH %, THONDIKIFEZHGE T %, EH J.1.1(G0) X2 DFF
MOFNCHTH D, ZNHERPEIMEDOIRITZZ 2D TERV, Ty Y=y
2 & FEMTIN I & B 2 B BICIE, [AAM14, Theorem A.1] O F 7@ L H7 2B
T RIREBARIRTH %,

B OBFEE T TICHI ST W B, Peters-Wold OFER arXivimath /0410210 D
Section 4, Theorem 6 [PWO05] 1Zi&, FEDY 112381 < Hénon BHERIZ X 5, BT
BOWERINKRESDHIND 2, L7edioT, IEFMEAREAROEIRTIER WV, &
FRDIARBITIIM D 2 —DDEE L7 A 7 =i RE, fE2EFeY 2y M 2
[FIRFICFEE S %o

EEME T, FSOMILT 2502 @R RINREGO2F L. BRZNCEH
WHRE LY = v PR RIR IR S o —HRIRG IO EHDOIED . KbDIEWVW=HA
AEFOREBEHMI S B S v, 2L, MEEE L 2h o O R4 7 57
WZ i, XERERICFIE L2V 2 & OFRE TR, EHIBIBS DINRE SR =
AR LIRS 2 HTWBIFSEIC, K DRV TR DY D % AlREMEIEIR % .

oo 2 R AHNC LD Ol Z R L7z — G o —= k. BEE X hi:
%5 89 8 EFRANEST < R, @5 D Runge exhaustion XEEHID AT L TERIN L
720 AFIED = ARG DIESAF O AIBIE [, ¥ = v PRI K 5 —E b, FANRA]
ZUGHERE OB LT, BRIV RPN X D /L 72, 785 =feflids (1)—(iii) TH %,
DR, MR EORS, 5IHMEZEOEMIE. A7 7 4 )L research_audit.txt
K%ﬂﬁ L?L\:o
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J4. FHER
I, TRTOEHOEM L 2 2 HAZIRR S,

Proposition J.4.1 (I3 2 IERZEMNICZIHASN 2T AT ). ¢; € Clzy,. .., 24) IF
gj(0)=0%T L. 0<A<1&T %,

(J.4.1) Fi(z,w) = (A\z, Mo + ¢;(A"U71z2))
CEDD, INLFRENZEET 5ZHAHCHRETHD,
(J.4.2) S(F)={z:¢;(z) — 0} xC

DFALT %0 ¢ — 032X X7 VEE K E TS, £ED R < 0o iIZX LT
Dy o 01& K {Jw] < B} EC—HETH B0 g OWERER m, + 1L B F,
D m;-Yxy MEANdDSDE—KT 2, & F; i3, BREANIRETUI 22/ Z
JR RSG5,

(iii) ORI RICIH RN TH %, j=s(k—1)+i. 2L Ek>1, 1<i<st
FE OB
(J.4.3) e; > max{k,m; + 1}, q;(2) =k Py(2)%
ZIEAT (J.4.1) ZHOWAUI XV, EEUEIZED RV,
Proposition J.4.2 (AFEAFEXDHEDEFERM). IRXRTD ¢ =0DLE. D=FE
2BL, Dx CEIEEGEDTREMNED H B Stein BHESTH D, CH NT Runge T
Db, H5 PIEERLS, D x CoYoEfgERsys CH e BUERITIZR W, D
DEAER ST Dy £ TIE Kobayashi HEFEREICDOWT
(J.4.4) kpoxc((z,w), (2, w") = kp,(z, 2")
WEALS %0 Do AR 5. Do ld Kobayashi WEHIT®H 203, Dy x C I AT
ESAINN

Z DA DM FHIMEE I, BRIV RERR R 517 5 NS IFERNRIFE TDH %0
CAUTINZ DOHTRIME 2 FiR L 72w,

J.5. FEMDILH

J.5.1. BRZXITTOIK.
Lemma J.5.1. Q, : C* = C* 22X LU TOZHEAXEBR L L, FREOE M1
RELHEV, ZDk =

Z={z:Q.(2) — 0}
WEZE LU TOZERATERINIRBMNELSTH S, ZDarv 7 MNnEE L
TIRIE—HETH %, Z DNHLZETRITIUL, Q, — 01F C*Da v 7 Motk
G LT—kTH %,
AERR. BB 1 2 &S KB LUTORBIHAZ W ARIFIRT MLz v(z) £ L, ZD
BX%® Mr3%, bx MATH| C, ZHWT Q,(2) = Chu(z) £EL,

W={ueC":Cuu— 0}
B, MREMFDORIEED & WIIKIEE D22k TH %, HBEDKD W & 72 B H%
B 0y, ... 0 RN, BRIGTHIEAREIC LD,
Z =0 (W) ={z:4(v(2) = = l(v(2)) = 0}
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E5, INODERZHEROXBUL LR TH 5,

—FRIR D72 DI1C W OREIE uy, ... u, B3R & Coug WEFITINRT %, BRIOT
TlE ZOEE LREICE S 2 AR T PLOFREBIET—HRE R 2 OT, ||Culw] — 0
ThHhbd, avX7 MEA K C ZIZHLUT supg |[v(2) || $ERTHDH, L7d-T

sup [ Q{2 < Gl sup ()] — 0
2% ZHHRGEEZFDIE, FERZSHAEZ - HOEHIC X D EFNIF LR 5,

FoTZ=C*ThHbh, LIFLOFHANTRTHar 7 VEBIEHATE S, Z
ZTO—HOEHIZ, ZEMARETZR 2R L THOZEEIRICEEST 2 Z 212

XoTHERTE %, d
J.5.2. BEAIO ZAARIRBEHM. (J.2.1) L, IR 3 2 I@NED 5
(J.5.1) deg® < D' (n>0,1<i<N)

#2155, HEEIRE T H 5, AT B RIS O WM R RE T 2 & pogri (DL, ..., &)
DEHRIEADXEE D- D72 =D DR TH %, b5 —D2DIHEF a,,q,P 72D T,
RN DWW T DIFINEIC K DA T ESRDBRTEN S, THUE [AS22, Lemma 1] O
THd, i J51 % Q, =0, ITHHAT 2L, PCRICET 2 FERDBEZDT (i) DM

5o —MROIEAIFEINDEFMRD /AT —FRTDH 5 &5 FRIIE o TWIRW,

J.5.3. 2747 —#i{bN e IEREB. EHRE u; IS LT w; = dwjy +u; EED S,
DL E

(J.5.2) w, = N'wy + Z )\”_juj, w, -0 <= u, =0
j=1

TH 5, BEMEX v, = w, — Aw, 2ORED . THMEITDOWT, >0 L, j>J
Ko |u| <nl—X\) k3 JEER ROOHRMINGT2 A\ OBCL DR
IR LU, 5D OfMOistfEid n AR TH 2, FUEATEREZERGUE, BEELZa
7 MEE ERRCEICICR T 2 B85 055 S . ZOEZNZRTENCE D,
BEMHOMRICEKFEL TOWRWZ 2005,

(J.4.1) DFBMHIZ

(1.5.3) FyNZW) = (A Z 0T W —¢;(A 7 2)))

THd, THIRBHRZEAEGTDH S, KAWRED F L DM OEHHEE
FIRETERTZ 20T, HAHE 24HE HEHROEAMEIATRNTS 5, 7.
det DF, = X1 £ 0 TH %,

JEEERAHPE TR DRI 2, = N2 2D T, AZNBIHIXERMIC
gi(z) 7%, £oT

(J.5.4) D, (z,w) = ()\”z, AMw + Z )\”jqj(z))

j=1
THb, (1.5.2) 26 (J.42) ay 7 b —HRIBRBIED . BTRWVWRAS T —IT &
2 EREBUIHB R ERODT, Y=z v MZBET2ERDIED,

BRI, —DDIRNE jREE LT F; 202 RIES %, ZOIFIPIEIL p(0) =0%
7z TEE LZHEK pTH 5, KXl ¢ DEEZEFBERE N2 TH D, H@FIE p(A~12)
WBEEIINRT 5, ZHUT 203 a0 7 MEEZEIC L E—KTDH S, (J.5.2) IT&D
HE 72 RIS 1215 %, Zh T J.4.1 OFTRTORI Nz,
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J.5.4. REEIHIRESDEH. V OFREOERZEA P,..., P, 25, 0V &
D& P0)=0TH2, V=C'OHEFI P =0F5%, m>1ZEEL.
sre—1)+i(2) = Py(z)™

CED D, ZORAKRAND 2 THEIIRT 2 Z 2d, TXRXTD B(2) BELRS
CeeAfETH B, Lo Tl J4 112k S(F) =V xC%1§%, X&KL j
6?_}2 53 max{1,(m+ 1) max; deg B;} LN TH 5, (Iﬁ{)ﬁ/ﬂ@ﬁ & HEER S [PEEBEC
MR L7zo AT (ii) P RENTz. REMIESIIESHRINCK-TB D, IEHHIR
2% — ARERIEET % 2 W) FRTIER W,

J.5.5. HEE LIAFER e FEE7DFH. (J.4.3) ZHVS, 2 ZEE L, % i 1IT2OWT
ri = |Pi(2)] £ BV, j = s(k—1)+i DEFFICHIRS 2oy < 185 k™) <rf =0
VG\%%O r, > 1725
E=6ird > kP — oo

YD, ryp =1 TIXMHEIXEREIC k9 TH D, BINKT 2D ¢; = 1 DHEIC
IR, BERFIIERMEL2RVDT, FI2K ¢;(2) BRI T 2 £ 5 IFERIC B
Y725, fE J4.112kD (i) DEEL LTOFEREIES,

ayRy MEE K C B L, BRBEAFROLLT K BT 1 ED/DPIWVEK
HEFH>, ZhoOBERBEORKEE r <1235, MBEAEXDRFNUZr=0
YD, IFMBORFETIELRIF 1/kUTFTHS, LizdioT, FELRWEED
TH %2 A lg 54U,

1
SUP |@s(r—1)+i| < r* 4 T —0
K

b, TNT KDBESHDERD25ED a7 b—RIUR RSNz, —fi%
DEFRZHERNITOWVWT, TNRNTEZIFLEFBICLIZEED, IRTEHERICLLEERD
BT —E T2 2I3FRLTVARN,

J.5.6. MEAFEXOLEDOLEKMERBNAIME. U=DxCelL, KcU%ay
R VEBY T3, BEZHAD»S KZERTHD, EXPOHEETH S, %Ki
WZOWT K BT
[Pi(2)] < sup |P(¢)| <1
(Cw)eEK

BRALT Bo Lo T KiZ UDay sy MERETH 5, fe OU)ITHL
T, Oka-Weil Z KICHH T2, f%2 K ETZHACLD —HRELUTE S, Zh
T Runge EDVRE N7z, K D OU)-rhElld U NTHMEATSH D, KITEEhID
TavRy s ThHb, BIEREEERE B LIRS L 52 579, SR 75
T2 L D Stein HEDRES 6

T 51T, BRI R Z EHM exhaustion & LT

: 1
_ 2 2
p(z,w) = ||z[|” + |w| +;1—|P,~(z)|2

ZRN D, t— (1—t)' O—FE - ZREMTIE ¢ <1 TIERDT, |BP? L OEKIEZ
HHFAMTH S, 2—27V v FIHIIRZELFARNTH 2, BRARLMESTIET
NTOPEEPERTHD ., & [P E 1 2o—FRICHN2DT. ZOHMNERITIUN
THEXtar 7 ek 3,

P, IRz & EEOBREER I NDHIR G IEEH»OBHRTH 5, CHLH»
5Z DI NDIERIEGE R HAUX, 5l Z2R LI K o TIEEBDA TGS
N3, ZIIEZBERR L THEH L7z Liouville DEHICK T 5,
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(J.4.4) 12D2WT, Dy ~NDETR L IERIBARIC X % BB A2 & R 722 5 DRl 2
195, D7 7 A N=FEEHNELWIGEIE, w ZEE L 7Y & o3kl Z 15
b0 57 7 AN=1Z CT., D Kobayashi #HHEIHETH 5, EE. PEEEEK
RELLEARICE D, BE LR M2 ERI/NE L TE S, ZAFER
EHZIR 77 AN—EEEEZ 2BRIIETH S, Dy AR S, WY 8
Z U7 BRI A RN DOE S e I . B2 ZRenBts 5, ERERAD D
5 Do DIEIHEBEDR R E DREST 2 Z e DES . il J.4.2 DIRENTz,

J.6. Bl B OGS
J.6.1. EEDOHIREED a7 M ERE LO—&iHl. S XTOREFEREE
L. KCcDZay7  VEELT B,

r = maxsup |F| <1, 0 =rt/s o = max{\, 6}
i K
EBL k=1[j/s| > j/sT2DT. ML S supy |¢j| < TH 2, |w| < RITHLT

(J.6.1) wa] S AR+ X6 < (R+n)o"

j=1
2155, HBRANZ 0 £ X755 0" —07) /(A —0). BT 25E8E n\" TH 5, HIE
BEZEARF2AE T SR 20, PORZVIT R0, EZERERE N\ ORTHET %,

J.6.2. ALY = v bZFFORMARE FAMARDHL. C2lzBWVWTm>1Z2EEL, 240
rh

ZItm

g(2) =" Ge) =

Y33, BOoNANKESIZIFHIIDXxCE DxCTH3, TXRXTDOEHRD m-
Vv MINAdDBDE T B, X 51T, IEREIED RGO REUIHER K [E] 2
J. FH_DERBIIHESTIETR YV, F—DEAEIT Stein 22D Runge REMTDH %
23, C? & RUERITIE AW,

Proposition J.6.1 (5 E—RZ2HHE). g;(2) = 27T/ £ T 5%, |z =11ZBWV
T, HuEOH "R

(J.6.2) w, = A"w +

n—+m
n(l—\/z)
Ziiti7z Uy REERME2RTHRTH 5, TR LE N'w 251\ 7R ORRZERHIIE
wIZKIE LRV, FHZ 2= 1T wZBEET 2. nw, > (1 -\ TH 2,
AEAH. (J.5.4) ICBWTC h=n—j LINFEEZ DL,
n—1 h
: n—nh
h=0

LB, THE Y, (V) BT B, 0 < h <n/f27%5

L 1) h 2h
n—h n| nn—h) " n?
THb, LIhoT, ZORDDRRAER 2072, b IR 8%, n/2 <h<n
BT ZILOMOREG A3 7 IR TH D, RS 2 B AR O RE R

+ O)\(n_2)

w, — \N'w =
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A2 /(1= NI TH 2, 2hdid Oy(n~2) TH %, FEEINCEE S 250, FEE
L7EED nDFEE 1+logn ZHT TR AERLLLTH 5, TRXTOFMMIL 2] =1
R[S, BAREBEOFNE (1 - )/ 2)" 2DT, WHE e MRAES . O

J.6.3. IEEMLRPCRES L FRERIGRES. P(2)=2(2—-2) 32 &, (i) ITkD
{0,2} x CEFEHTE 3, Lo T, BN 72885 5 & #EEEDHE S Hir T
i, IBEERBIEEDHNCIE [22(2 - 2)| < 1 ZHZ, ZOHEARIF 0L 2280
P, Eff Rez=1FORZEFER V. ZOEMETIE [2(2-2)| =1+ (Imz)? > 1
o THb, —REHIEIFZZDEMRZMY2BEDND 5, Lo THILT 2
HREEIIIEERTD 2,

C3 T (i) I X D RERIFRES

{(z1, z2,w) : 2129 = 0}

EERETZS, ZHERREIESETH D, LERTEERSHEATIEIZ Y., ZOH
TRWHNZ Stein FEIK WS FHREEEH LAV, (iii) T Pi(z2) = 2 & THUIZEM
WROMIREEDF O, ZRTNDERMEZ ED 2 DR 22 HALITHEETE 5,

J.6.4. TEO=AMEFLHERIEH. SEHORBOEFE TR, HdEo=
ARNERE D 72 WGEICIEA 0 Th 3, BENZZIENAHCCRY

_(w z 2 -1 _ _ 2
H(z,w)—<4,4~|—w>, H™ (u,v) = (4v — 64u”, 4u)
EXE 2T FRRICBI2MAOBRKME/ V2 1/4TH D, ||(2,0)]0 < 1/4 72
5. |H(z,0) ||l < (2, w)]|o 722 DT, WEBRIFEROER 2 &0, —/7. (2,2)

DPHaD 2 & ZDODOMEIIEZIRD ., B BRI w, 1 > w? BT D. Z DL
ETIERRE RS B0 TS E U, oy H " (Bijs) L HE T 20 THEATDH 2, h
BEOHESTH D, REBIESTIERV, PLESBROXBIIIEERTHD, X
WA 5.1 OBASEENRDbIATV S,

J.6.5. IR T 2 AN —H72 R 7 — VN RE LR, A% b, - 1ITEE
WZBE. [ b 2 0THoTH uy = 0= wy, = 0FHILLBENWI EDD B,
SN

; 2 2
J z wo +nz 9

THb, AMNMITXRTO 2 THEINCET 20, IRENFRICIETZ2DE 2=00Dk
ERTTHD, LiehoTand J41 DEELZ A <1%, FREDEFEL T TE
EAZ L2 LIFTERY,

J.6.6. — XL, AN, HEDOIRDORA. HE XL THRAZEE Y % ZHAHC
AR 2 = a;2 TH B, TOPRERE. [[[_,0; — 025 C. £5TRINZ
{0} 725, HIREEOBELTITEMEREZHNTE D, —Z-DREIZE> T
% DT TIEZRW,

IEHERROWIRLNC BT 2HE13. EELZ F; Db & THIIIAZEILL S
DT TEZRN,

n

bj

St:{x:Ft+no---oFt+1(:L’) —>0}
el ELVWERIE F(S) =Sy TH S, ZHUIHEORIIDO—HEERL Z
Y. WEBOIFEEI BIES . AT Fj(Sy) = So 2 W FRERHE L LIz,
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