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Abstract
Let H and F be two Hénon maps with biholomorphically equivalent escaping sets,
then there exist affine automorphisms A1 and A; in C? such that

F=A10HoA
in C2.

Mathematics Subject Classification Primary 32H02; Secondary 32H50

1 Introduction

In the complex plane the simplest examples of holomorphic dynamical systems with
non-trivial dynamical behaviour are the polynomial maps of degree greater than or
equal to 2. The linear polynomials, in other words, the automorphisms of the complex
plane, generate trivial dynamics. In contrast, the class of polynomial automorphisms
of C? is large and possesses rich dynamical features. A dynamical classification of
these maps was given by Friedland—Milnor [7]. They showed that any polynomial
automorphism of C? is conjugate to one of the following maps:

e an daffine map;

e an elementary map, i.e., the maps of the form (x, y) — (ax + b, sy + p(x)) with
as # 0, where p is a polynomial in single variable of degree strictly greater than one;

e a finite composition of Hénon maps, where Hénon maps are the maps of the form

(x, y) = (¥, p(y) — 8x) (1.1)
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with § # 0 and p a polynomial in single variable of degree d > 2.

The degree of a single Hénon map H of the form (1.1) is defined to be the degree of
the polynomial p. The degree of composition of Hénon maps H,, o - - - o Hj is defined
tobed, ---dy; where d; = deg(H;),for 1 <i <n.

Hénon maps are generalization of classical real quadratic Hénon maps introduced
by astronomer Michel Hénon. The relevance of these maps in complex dynamics
became apparent in the above-mentioned classification theorem of Friedland—Milnor.
Moreover it turned out that the composition of Hénon maps are the only dynamically
non-trivial polynomial automorphisms in C2, which naturally drew attention of many
foremost researchers towards these maps. The pioneering work on Hénon maps was
done by Bedford—Smillie [1-3], Fornass—Sibony [8] and Hubbard—Oberste—Vorth [9,
10].

As in the case of polynomials in the complex plane, the orbit of any point in C?
under the iterations of a Hénon map H (or more generally, finite composition of Hénon
maps) either diverges to infinity or always remains bounded. The collection of points
1 ; C C? which escape to infinity are called the escaping set of H and the collection
of points K ; C C? whose orbits remain bounded are called the non-escaping set of
H . The union of escaping set / ; and the interior of non-escaping set K ;:, is the largest
set of normality of the sequence of maps {H"},,>1, that s, I;Ir UintK ; is the Fatou set
of H. The escaping sets and the interiors of non-escaping sets of Hénon maps can be
thought of as analogues of the unbounded components and the bounded components
of Fatou sets of polynomials in the complex plane. However, the non-escaping sets of
Hénon maps are not bounded in C2. The common boundary set J;Ir of the escaping
set I; and the non-escaping set K ; is the Julia set of H.

The present article addresses a rigidity property of Hénon maps of the form (1.1).
To what extent do the escaping sets of Hénon maps determine the Hénon maps? In
other words, if the escaping sets of a pair of Hénon maps H and F of degree d are
biholomorphically equivalent, then are these two Hénon maps closely related?

This question is first studied in a recent work of Bonnot—Radu—Tanase [4], where
they prove that H and F coincide, for d = 2. Further, they produce examples to show
that for d > 3, H and F might not be even conjugate to each other. In this article we
establish a precise relation between H and F of any degree d > 2 with biholomorphic
escaping sets (Theorem 1.2).

The rigidity question raised here is conceived based on an explicit description of
analytic structure of the escaping sets given by Hubbard—Oberste—Vorth in [9]. A
convenient description of the escaping set II‘; of a given Hénon map H is given in
terms of logarithmic rate of escape function, the so-called Green’s function G ';1 of the
Hénon map H . One can show that / ; is precisely where the Green’s function is strictly
positive. Further, G}; : I;} — Ry is a pluri-harmonic submersion and the level sets of
GJIfI are three dimensional manifolds, which are naturally foliated by copies of C. The
Green’s function G‘I’; is inextricably related to the Bottcher function q‘)l‘; of H, which
is one of the key ingredients in describing the analytic structure of 1 1'5 The Bottcher
functions of Hénon maps can be considered as analogues of Bottcher functions of
polynomials in C near infinity and they are defined in appropriate neighbourhoods of
a point at infinity [0 : 1 : 0] in P2. To be a bit more precise, for R > 0 sufficiently
large, ¢7; is defined on the open set Vg = {(x,y) € C* : |y| > max {|x|, R}} C I

@ Springer



Relation between Hénon... 4357

by means of approaching the point [0 : 1 : 0] by the n-fold iteration H", then returning
back by appropriate d”-th root of the mapping y — y¢" and finally taking the limit
as n — oo. Consequently, the range of ¢g lies inside C\ID, where D is the unit disc
in C and G‘I’; = log |¢1‘§| in V; . Although the Bottcher function ¢)[‘S does not extend
analytically to I3, it extends along curves in / ; starting in V;' and defines a multi-
valued analytic map in I;. Let I}f; be the covering of I; obtained as the Riemann
domain of (;5; and let ¢; lifts as a single-valued holomorphic function (;BZ : i;
(C\]I_]). Further, f; is biholomorphically equivalent to the domain {(z, ¢) : z € C, || >
1}. By construction { = (1;; and thus in this new coordinate the level sets of ¢~>1‘; simply
straightens out. The Hénon map H lifts as amap H : C x (C\D) — C x (C\D) and
one can write down H explicitly (see 2.6).

The following result relies on two main ingredients, also used by Bonnot—Radu—
Tanase in [4]: The above-mentioned explicit description of the covering I :,' of 1; and
a method given by Bousch in [5].

Theorem 1.1 Let H(x, y) = (y, pH(y) SHx) and F(x y) = (, pp(y) pr) bea
pairof Hénonmaps, where py (y) =y —G—Z () a yiandpr(y) =y —I—Z 02 Fyl,
Let I+ and I+ be escaping sets of H and F, respectlvely and let II'_I|r and I+ be
biholomorphically equivalent. Then Bpy(y) = apr(ay), for some a, 8 € C with
ot = B and B4~ = 1. Further, we have 8y = y 8, with y?=1 = 1. Therefore,

F=LoBoHoB, (1.2)

where B(x, y) = (ya,B_lx, ot_ly) and L(x,y) = (y_l,Bx, BYy), forall (x,y) € C2.

Now note that pg and pr in Theorem 1.1 are monic and centered (next to highest
coefficients vanish), whereas for an arbitrary Hénon map the associated polynomial
in one variable is not necessarily monic and centered. However, it is not hard to see
that up to conjugation any arbitrary Hénon map is of the form as in Theorem 1.1.
Here goes a brief justification. Up to conjugation by an affine automorphism of C, any
polynomial in one variable is a monic and centered polynomial of the same degree. In
particular, there exists an affine automorphism oz of C such that 01;1 OpHOOH = PH
in C, where ppy is monic and centered. Thus if we consider the affine automorphism
An(x,y) = (og(x),on(y)), for (x,y) € C2, then Ay o H o Ay = H, where
H(x,y) = (v, pr(y) —8px), forall (x, y) € C? with deg(py) = deg(pp). Clearly,
Ag( +) = 1 . Similarly, there exist an affine map A and a Hénon map F such that

Ao Fo AF = Fand Ap(I}) = I;, where F(x, y) = (y, pr(y) — 8px), for all

(x,y) € C? with pr monic and centered. Therefore, once we prove Theorem 1.1, the
following result is obtained immediately.

Theorem 1.2 Let H and F be two Hénon maps with biholomorphically equivalent
escaping sets, then there exist affine automorphisms Ay and A, in C? such that

F=A0HoA
in C2.
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2 Preliminaries
Let

H(x,y) = (y, p(y) = éx) 2.1
be a Hénon map, where p is a monic and centered polynomial in single variable of
degree d > 2 and § # 0. In this section, we see a few fundamental definitions and a
couple of known results on Hénon maps pertaining to the theme of the present article.

Filtration: For R > 0, let

Vi ={(x,y) e C?: x| < |yl, Iyl > R},
Ve =1{(x,y) € C*: |y| < Ixl, x| > R},
Vg = {(x,y) € C*: |x|,|y| < R}.

This is called a filtration. For a given Hénon map H, there exists R > 0 sufficiently
large such that

H(VZ) C Vg, H(VE UVg) C Vg5 U Vg
and
H™ (V) C Vg, H ' (Vg UVR) C Vg U V.
Escaping and non-escaping sets: The set
I; = {(x,y) e C?: ||H"(x,y)|| - coasn — oo}
is called the escaping set of H and the set

K; = {(x, y) € C?: the sequence {H"(x, y)}n>l is bounded}

is called the non-escaping set of H. One can prove that K ; C VrRU Vg and

Iy =C\Kj = JH (V). (2.2)
n=0

Any Hénon map H can be extended meromorphically to P? with an isolated indeter-
minacy point [0 : 1 : 0]. In fact, one can prove that the points in I; under iteration of
H converges to the point [0 : 1 : 0] uniformly (on compacts).
Green’s function: The Green’s function of H is defined to be

)

1
+ T +
Gy (x,y) = lim d—nlog |H"(x, y)

@ Springer



Relation between Hénon... 4359

for all (x,y) € C2, where log*(t) = max{logt, 0}. It turns out that GJ[I is non-
negative everywhere in C2, plurisubharmonic in C2, pluriharmonic on C*\K;; and
vanishes precisely on K IJ; Further,

+ +
G} oH=dG}

in C2. The Green’s function G ',S has logarithmic growth near infinity, i.e., there exist
R > 0and L > 0 such that

log™ly| — L < Gl (x,y) <log*|y| + L,

for (x,y) € Vi U Vg.
Bottcher function: Let H" (x,y) = (H")1(x, y), (H"),(x, y)),for (x, y) € C2.Note
that y, = (H"),(x, y) is a polynomial in x and y of degree d". The function

1

1 n+1
1 = d
. - Y1 Yn+1
ph(x,y) = lim yi" =y —. ... L
n—>oo y ydT
n

for (x,y) € Vi, defines an analytic function from VI;r to C\ID and is called the
Bottcher function of the Hénon map H. Further,

d
¢f 0 Hx,y) = (¢, »)",
for all (x, y) € V; and

gy (x, ¥) ~ yas || (x, I — oo

in VI;“ . Comparing the definitions of Green’s function and Béttcher functions it follows
instantly that

G, =logloy|

in V.

Fgr a detailed treatment of the above discussion, the inquisitive readers can see
[1-3,9, 11].
Now we present one of the technical ingredients required for the proof of Theorem
1.1. A series of change of coordinates we see here is a part of the standard theory of
Hénon maps. However, most of the results presented here are paraphrasing of a couple
of lemmas appearing in the beginning of the appendix of [4]. However the genesis of
these results goes back to [6, 9].

For M > O sufficiently large, let

Ug = {(x.y) € Vi le) (x, »)| > M max{R, lx[}}.

One can easily check that U; - VI;r and H(UIJ{) - U;.
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4360 R. Pal

Lemma 2.1 [11, Lemma 7.3.7],[6, Prop. 2.2] There exists a holomorphic function ¥ g
on U; such that

o Yo H(x,y) = /)y, y)+ Q (¢, ). forall (x,y) € U, where Q
is a monic polynomial of degree d + 1;
o themap &y = (Vy, q)}’_']) : U;i,L — C2 is an injective holomorphic map.

The map (x,y) — (x,¢) = (x,¢;;(x,y)) maps U;{ biholomorphically to
{(x, y) € C2: |y| > M max({R, |x|}} .Let (x, ¢) = (x, y(x, £)) be the inverse map.
It turns out that

X ay
WH()C, y):{ _(uv ;)dl’h
0o 9%
for (x,y) € UIJ{ and Q(¢) is the polynomial part of the power series expansion of

v(0,0)
¢! / 9 0, ¢%ydu (2.3)
0 a¢

(see proof of [11, Lemma 7.3.7] for details).
Next we consider the following change of coordinate near p = [0 : 1 : 0]:

1
T : ('x7 y(-x7 C)) = (-x’ )’) = (fa _) - (ta w)
yy

Note that 7% = Id and H takes the following form in (¢, w)-coordinate:

y 1
& w) = (x,y) = (v, p(y) —0x) — (p(y) —8x’ p(y) — (Sx)

B wdfl wd
~ \wip(l/w) — stwd=1" wip(1/w) — stwd=1)"

Lemma 2.2 With the above notations, near p = [0 : 1 : 0] we have
1/¢ = w(l 4+ wa(t, w)), (2.4)

where a(t, w) is a power series in t, w.
Proof Note that

1 1 . 1 o I ar
e —lim | ————| = lim [(TH T (t,w))z] .
¢ ¢h(x,y) n=oo [ (H'(x, )
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Equivalently,
d i d =
1 w d Wy al’
—=w. Jw . — | /w
¢ {(wdm%) - 8rwd*> } [(w‘fp(w%) —snw] ) }
1 z 1 ‘%2
= w. . — e =wX(t, w)
wdp(i) — Stwd-1 wfp(w%) —(Stlwi’ !

(here the d"-th roots, for n > 1, are taken to be the principal branches of roots). One
can check that the above series converges. Further, since ‘d); x,y)/ y‘ is bounded in
V; , it follows that X (¢, w) is also bounded in its domain of definition, which is a
subset of {|f| < 1} x {0 < |w| < 1/R}. Thus X (¢, w) has a power series expansion.
Also note that X (¢,0) = 1, forall t. So X (¢, w) = 1 + wa(t, w), where o (¢, w) is a
power series in ¢ and w. Therefore, finally we obtain (2.4). O

Next we consider the following change of variables: (t, w) +— (r,s) = (x/¢, 1/¢),

which is a biholomorphism and is tangent to the identity (see [4, Lemma 4.4]). There-
fore,

t=r+T@,s)andw = s + S (r, 5),

where T, and S, both are power series with monomials of degree at least 2.

Lemma 2.3 With the above notations, we have

y=¢U+C/E+U (/L 1/8)),

where C € C and U is a power series in two variables with monomials of degree at
least 2.

Proof By Lemma 2.2, we have 1/ = w(1+wa(t, w)). Thus y/¢ = (1 +wa(t, w)).
Therefore, by replacing t = r + T>(r, s) and w = s + S2(r, 5), we get

Y=+ + S, ) al + Tar,s),s + S2(r, 5))))
= +sBr,s)+ S2(r,5)B(r,s)),

where B(r,s) = a(r + Tr(r, s),s + S2(r, s)). Now since (r,s) = (x/¢, 1/¢), we
have

y=¢(0+C/e+U(x/¢,1/8)),

where C € C is the constant term of the power series expansion of 8 and U is a power
series in two variables without constant term. O
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4362 R. Pal

Therefore,

A° Al
ya, o =(c+Cc+ =L+ ) Hx =+
: o
+2 A2_1 n(A’il )
X 4+ )+ +x R
é‘m g‘mn

wherem|; =1,m, =n —1,forn > 2 and A(ll, Al_l, Az_1 and so on are in C.
The following lemma is one of the main takeaways from this section.

Lemma 2.4 With the above notations, we have

D;

Oo=ct 2
Y=L T T

and
L Ly
O )=y+—+—=5-,
y y
where D;’s and L;’s are constants. Further, Q(¢) is given by the polynomial part of
2%y(0, ¢) and therefore, Q is centered and monic.

Proof Since p is monic and centered in (2.1), it follows from [9, Prop. 5.2] that

L L»
Oy =y+ 2+ S
y y

Now since y = y(0, (0, y)),

L Ly
y y

= (0, 2(0, y)) = (0, y) + Dy + —
y=y(0,¢(0,y)) =¢(,y) 0 20.y)

L Lo -1
+Di\y+—+5+ + -
y y
Thus Dy = 0 and consequently, we have

D D>
y0,0)=¢+—+

; €_2+

The last assertion follows immediately from (2.3). O

As we shall see in Section 3 and in Section 4, the particular forms of the power series
representations of y(0, ¢) and ¢ (0, y) as obtained in Lemma 2.4 and the knowledge of
analytic structure of the escaping sets of Hénon maps are the key players in unravelling
the relation between any pair of Hénon maps with biholomorphic escaping sets.
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Here we give a brief description of analytic structure of Hénon maps. For a detailed
account of analytic structure of escaping sets of Hénon maps the inquisitive readers
can look at [6, 9, 11]. For any Hénon map H, it turns out that the Riemann surface of
the Bdttcher_function ¢1‘; is a covering space of the escaping set / ; and itis isomorphic
to C x (C\D). For a Hénon map H of degree d, the fundamental group of I;," is

Z(1/d] = {k/d" - k.n € Z}

and the covering C x (C\ID) of I;Ir arises corresponding to the subgroup Z C Z [1/d].
Therefore, I;; is a quotient of C x (C\ID) by some discrete subgroup of the automor-
phisms of C x (C\D) isomorphic to Z [1/d]/Z. For each element [k/d"] e Z[1/d]/Z,
there exists a unique deck transformation yi /g from C x (C\D) to C x (C\ID) such
that

2kmi
¢ B

MR sdri \d!
- [z]: e+ X5 (5) (Q(Cdl)—Q<(e o) )) s

forn > 0 and k > 1. Further, H lifts as a holomorphic map
A0 = (6/dz+ 06, ¢) 2.6)

from C x (C\D) to C x (C\D).

3 A brief idea of the proof of the main theorem

In this section we sketch the main idea of the proof of Theorem 1.1.

Let H(x,y) = (y, pg(y)—38gx)and F(x, y) = (v, pr(y) —8Fx) be a pair of Hénon
maps of degree d. Thus the fundamental groups of both / 14_1' and / 1}" are Z[1/d]. Leta
be a biholomorphism between I;j,r and I;r. Any biholomorphism between I; and / ;’,
which induces identity as an isomorphism between the fundamental groups of IIJ_; and
I;r, can be lifted as a biholomorphism from C x ((C\H_])) to C x ((C\IB)). Now since any
group isomorphism of Z[1/d] is of the form x — +d*x, for some s € Z, the map a up
to pre-composition with some n-fold iterates of F' (or F -1 ),1i.e., the map F 5 a, for
some n € N, induces identity map between the fundamental groups of the escaping
sets I; and I;“. Thus, it is harmless to assume that a lifts as a biholomorphism A from
C x ((C\]I_)) to C x ((C\]l_))). Therefore, w o A = a o w and consequently, the fiber of
any point p € I; of the natural projection map 7y : C x (C\D) — I; maps into
the fiber of the point a(p) € I; of the projection map 7 : C x (C\D) — I; by the
biholomorphism A. Fiber of any point of the projection maps 7 g and 7 are captured
by the group of deck transformation of C x (C\ID), which is isomorphic to Z[1/d]/Z.
Thus, it turns out that if (z, ¢) € C x (C\D) is in the fiber of any point p € I}; (or I}"),
then any other point in the same fiber will be of the form y4n (z, ¢), for k > 1 and
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n > 0, where y g is the deck transformation corresponding to [k/d"] € Z[1/d]/Z.
An explicit description of this fibers can be written down (see (2.5)). Now adapting an
idea of Bousch ( [5]), one can narrow down the possible forms of A by comparing the
fibers of p and a(p). Infact, in our case, A has a very simple form (u, v) — (u+y, av),
with @] = 1 and y € C. Thus we obtain an explicit expression for the image of the
foliation qg;rl = {o under the map A. These foliations come down to the corresponding
escaping sets and induce rigidity on escaping sets. As a consequence, one expects a
close relation between H and F', which is validated in our main theorem.

The above-mentioned idea was employed by Bonnot—Radu-Tanase in [4] in estab-
lishing the relation between H and F with biholomorphic escaping sets when
deg(H) = deg(F) = 2. They attempts to extract the relation between the coeffi-
cients of py and pf by directly comparing the fibers of p and a(p). Although their
approach works for lower degrees (for d = 2, 3), since precise computations can be
carried out in these cases but as degree increases, to extract the relation between the
coefficients of py and pr seems very difficult by performing such direct calculations.

We take a different approach towards this problem. For two Hénon maps H and F
with biholomorphic escaping sets, we first establish the relation between coefficients of
QO and QF (see Section 3). The explicitrelation between Q i and Q r is used to obtain
a neat relation between the polynomials py and pr, namely, Bpy(y) = apr(ay),
for all y € C with atl = Band B9~ = 1 (see Section 4). To establish the relation
between H and F', we are yet to investigate the relation between the Jacobians § g and
Sp. It turns out that iy = ydp, with yd_l = 1, thanks to [4]. It is noteworthy that
all our calculations in Section 3 and in Section 4 are performed under the assumption
that § = §F. In Section 5, we outline how to handle the case when dy and §F are
different.

4 Relation between Qy and Qf

Let H and F be two Hénon maps as in Theorem 1.1 with bihholomorphic escaping
sets IIJ; and I;,f, respectively. As indicated in the Introduction, for now we assume
8y = 8 = 4. Later (in Section 6), we handle the case when 8y # Sf.

Lifting biholomorphisms between escaping sets: Recall from Section 2 that the funda-
mental group of escaping set of any Hénon map of degree d is Z[1/d] and C x (C\D)
is the covering of the escaping set corresponding to the subgroup Z C Z[1/d]. Let
7wy : C x (C\D) — II‘{" and 75 : C x (C\D) — II}" be the covering maps. Now
note that a biholomorphism a from / ; to [ ;5 can be lifted as an automorphism A of
C x (C\D) if and only if the induced group isomorphism

mi(a) : Z[1/d) — Z[1/d]

is £Id (identity maps). It is easy to see that any group isomorphism of Z[1/d] is of the
form x > +d*x, for some s € Z. Thus, there exists n € N such that F=" o a induces
identity on Z[1/d] and thus lifts as an automorphism of C x ((C\]l_))). Therefore, without
loss of generality, we assume that a lifts as an automorphism A of C x ((C\H_])).
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C x (C\D) -2 C x (C\D)

- |r

+ a +
—>
IH IF

It follows from (2.5) that for H there exists a polynomial Qg of degree d + 1 such
that for each element [k / d”] € Z[1/d]/Z,withn > 0 and k > 1, there exists a unique

deck transformation yx/g» from C x (C\D) to C x (C\D) of the form

d -1 (dy! ay i\
e m: t+$ 505 (%) (QH(c )= On ((e o) )) o

2kmi
e dan C

The same holds for the Hénon map F. Thus if p = (z,¢) € C x (C\D) lies in the
n,}l(p) for some p € I3, then

75 (p) = (ykjan(z, &) :n > 0,k > 1}.
Form of lifts: First note that any automorphism A of C x (C\D) is of the form:

Az, 8) = (A1(z, 0), A2(z, 0)) = (B(D)z + v (§), af), (4.2)

where || = 1 and 8, y are holomorphic maps from C\ID to C* and C, respectively
(see [5, Section 3]).
Note that sincea oty = wp o A, if (z,¢), (Z/,¢) € ng,l(p), for some p € I},

then A(z, ¢), A7, ¢)) € ngl(a(p)). Now let (z, ¢) and (7/, ¢’) be in the same fiber
of wy, then using (4.1), we have

¢'/0" =1

and

n! ! Zri !
d=ztlY (%) (QH(zd’> ~ On ((eo’?"c))d )) ,
=0

for some n € N. Therefore the difference between the first coordinates of A, i.e.,

A1Z ) — A1z ) = (BE) — BQ©))u

N E=wr y v\
+ﬂ(§)§l§(§) (QH@ )= Qn ((e o) ))

+ (@) —y©). (4.3)
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Now since A(z, ¢) and A(Z’, ¢’) are in the same fiber of 7, the difference A1 (z, ¢) —
A1(Z/, ¢’) is a function of a¢ and «¢’. Thus it follows from (4.3) that 8(¢) = B(¢),
i.e.,

2ik
&) =B (e ),
for all k > 1 and for all n > 0. Therefore, 8(¢) = B in C. Thus it follows form (4.3)
that

A, ) = A1z, 0) = AnE, ) +y(E) = r(©), 4.4)

where

d n—1 d / o d!
ArG ) =BF Y (5) (QH@‘”) ~ 0n ((ez"’“/d o) )) :
=0

On the other hand since A(z, ¢) and A(Z, ¢’) are in the same fiber of 77,

Al(Zlv é‘/) - Al(Zs {) = AF(“§9 ag/)

d"=t ra! i A\
=52 (5) (Qp(ad’;d’) ~ 0r ((esz;)) )) .
=0
4.5)

Since y is aholomorphic function on (C\H_)), comparing (4.4) and (4.5), it follows that for
afixed ¢ € C\ID, the modulus of the difference between Ay (¢, ¢') and Ap(al, al’)
is uniformly bounded for all v/ = e2kmi/ dn;‘ with n > 0 and k > 1. Note that for
¢ = eX7i/d" ¢ the difference Ay (¢, ) — Ap(al, ag’) is a polynomial of degree
(d + 1)d"~" and it can be written as

ﬂz BICIGEAGDS)
-g(g)l (o («'s) - s ((¢50r)"))
=5 (%) [pon () - o (u'e¥)]

~ nil (;_l)l |:'3QH <(62§gi{)d1> . <<ezﬁgia§)dl):|
[ﬁ{d”“mn @y _ ﬂ(e%;)dnfl(dm + (a{e%)dﬂl(dﬂ)]

cro= (3) o) e k)
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where R(¢) = O (¢4") and
R(©) = REQ)@/5) ™ (= o™ @) 7 (12 %) g,

. -1 .
We claim that "~ @+D B, as n — oo. If not, then there exists a subsequence
{n;};>1 such that

’ad”’"'“f“) _ ,6’ >0, (4.6)
for all [ > 1. Thus, if |[d/§| > 1, then (note that R is a polynomial of degree at most

d")

RO < ;"’#

for some K; > 1. On the other hand, if |d/5§| < 1, then
R(o) < K2 (5)n1
TgiNd )

for some K, > 1. Therefore, since the modulus of A g ({, e% g“) —Af (a{, ae% {)
is uniformly bounded, for all n > 1, we get a contradiction if (4.6) holds. Thus

od"@+h g (4.7)
as n — 00. Also,
@d" @t g (4.8)
as n — oo and thus dividing (4.8) by (4.7) and taking the limit, we get
Q@hd=ndt _, 4.9)
as n — oo. Therefore, we get
= 1.

On the other hand, it follows from (4.7) that (ad+1)dn — B and also note that 8 is a
repelling fixed point for the map z — z%. Therefore, (4.7) holds if and only if

ad+1 — ﬂ
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Thus (ad"(d“) - ﬂ) =0, for all n > 1, which in turn gives y({) = y (e%g), for
allk > 1 andn > 0. Thus y = yy, for some yy € C.

Relation between Qg and Q r: Note that it follows from Lemma 2.4 that next to the
highest degree coefficients of Qg and QF vanish. Let

Ou(@) = Al cd7 A 2 oAl A (400
and
Qr(@) = 4 AF ¢4V AF pd 2 ATy AL @D

Since y is identically constant in the complex plane, taking k, n = 1, it follows from
(4.4) and (4.5) that

| X

2xi )
B[ 0n @) = 0 (¢¢)] = An. &) = Ar(at,a)
d 2mi
= S[er@o —or (¢Far)]. @12
Comparing coefficients of both sides of (4.12), we get
BAL, = TR AL,
for1 <k <(d—1)andsince g = adtl equivalently we get
Al = kDAl (4.13)
for 1 <k < (d — 1). Note that the relation between the constant terms of Q gy and
Or, i.e., the relation between Agl and Ag cannot be extracted from (4.12). However,
as we are going to see in the next section that the explicit relation between Agl_i and

A 571,, for1 <i < (d — 1), obtained in (4.13) is sufficient to track down the relation
between py and pr.

5 Relation between py and pg

It follows from Lemma 2.4 that there exist

pi  Dj Dj', I
yH(é.)EyH(ng):§+T+§—2+"'+Cd—_1+0<§—d) 5.1

and

pf  pf Dk, 1
yF(g“)EyF(O,é)=C+T+C—2+~--+g_d_l+O(§—d), (5.2)
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with D', DI € C fori > 1, such that Q(¢) and QF(¢) are polynomial parts of
¢y (0,7) and ¢%yr (0, 7), respectively. Therefore, the precise relation obtained in
(4.13) determines a similar relation between the first few corresponding coefficients
of the power series expansion of yg(¢) and yr(¢), namely

DI = o= *+DpF, (5.3)

forl <k <(d-1).

Since we assume that the Jacobian determinants of H and F are the same, that
is, g = 8 = &, understanding the relation between the polynomials py and pr
is sufficient to capture the relation between H and F. We show in this section that
the relation between the coefficients of py and pr can be extracted via the Bottcher
coordinates of H and F', namely via the functions ¢y and ¢, respectively. Let

7oLy Ly, 1
gH(y)Eé‘H(O,y)Zy'i‘_'F—2+"'+ﬂ+0 — 5.4)
y y y
and
L{ L} L), 1
(P = Lr0.) = y+ b 2t d_1+0<—d 6
y y y y

Recall from Section 2 that ¢y o yg(0,¢) = ¢ and ¢p o yp(0,¢) = ¢, forall¢ € C
with |[¢| > R, where R > 0 is sufficiently large. Thus implementing (5.1), (5.2), (5.4)
and (5.5) together, we get

pf  pH DH 1
[—1+ 2 4ot jf+0<—
¢

¢ 2 ¢
L), o' Do D},
+T|:1+é_—2+§—3+"'+§_d1
A ! Ly, of of
+ é'_d +€_— +§—2+F
H -2
fep i o (L 4+--=0 (5.6)
é-dfl {d - :
and
pf  Dpf DF 1
T ettt o
F F DF F
1 1 2 d—1
+T|:1+—2+é_—3+"'+{d1
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INT s |, pf D
@) 3| E T
)
+...+%+0 l +...=0 5.7
é'd_l Cd - ’

Note that expanding (5.6) and (5.7), one can express Lf and LkF, for any £k > 1,
in terms of Df, DY ... and DF, DY, ..., respectively. In fact, using the relation
between Df and D,f, for 1 < k < (d — 1), obtained in (5.3), one can establish an
explicit relation between L,Ij and L,f forl <k<(d-1).

Claim L:For1 <k <d —1, Lf = ot_(k+1)L,f.

Note that implementing claim L to (5.4) and (5.5), we obtain

atn () = sr(@y) = 0 (1/y7). (5:8)

As we shall see shortly that the above relation between ¢y and {fr plays the key role
in establishing the relation between py and pr. For now assuming claim L is true
and thus assuming (5.8) holds, let us first determine the relation between py and pr.
We see a proof of the claim £ in the end of the present section.

Relation between py and pr: Recall from Section 2 that for |y| > R, with R large
enough, one can write

| 1
d d?
;H<y>z§H(0,y>=y.<””f,y)) (””(dy"”)> (5.9)
y YL u
and
) ’
Cr(y) = Er(0, y) = »(”9)) (””ﬁ”) e (5.10)
y YIF

where yi g = (H(x,y))2 = pu(y) —éx and y; r = (F(x,y))2 = pr(y) — éx.
Thus ¢g(y) — O(1/y%) and ¢ (y) — O(1/y?) are determined by

y (pH(y))‘lf and (pF(y))‘lf
4 e ,

respectively. The power series expansion of the holomorphic function (1 + z)'/¢ (prin-
cipal branch) is

14+ (1/d)z+ ((1/d = 1)/2d) 22+ -+,
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forz e D ={z € C: |z|] < 1}. Now note that
1
, (m(y))o‘f (el vty el
y4 ¥4
1 fag’y ag'
=y |:1 + 7 ( 7+t y_d
2
1 (1 ) all at
(== [ 52+ 2 + (5.11)
2d \d ( y2 y4
and
\ B 1
(m(w))d oy (@ +al y@)? 2+ +af @y) +al’\?
(@y)? (@y)?
1 (15_2 ag
=ay|l+- |55+ -+
O‘y|: d (azyz adyd
1 /1 al al
(o) =2 .. ], (512
+2d (d ) <ot2y2 o adyd + (5.12)

for all y € C with |y| large enough. Since (5.8) holds, comparing (5.11) and (5.12),

we get

F__ 2 H
g =0 A4

Let us assume that

F _ _k
adik—a

H
Ag—k»

up to some k, where 2 < k < (d — 1). Now it follows from (5.11) that the coefficient

of 1/y* in the expansion of aZy (y) is

H H H
Cht1 = [(adf(kJrl)/d) +G (ad—zv e

H
) ad_k)] )

(5.13)

where G is defined as follows. The function G is the polynomial in (k — 1) complex
variables determined by the coefficient of 1/y**! of the power series expansion of

1 H
PN 1 (ddn
yd d\ y?

1 /1
=—(--1
2d<d

H

a,

0
L0 )

yd)

2
H
RN N I
yd

(5.14)
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(see 5.11). In other words, if the coefficient of 1/y**! in (5.14) is
Y& (H’;zz(aé{j)l(]d with g; € C, then

n
G(xl, X2y evny )Ck_l) = Zgl (Hljzzle(])) )
i=1

Similarly, it follows from (5.12) that the coefficient of 1/y¥ in the expansion of z (ay)
is

Ut aj_, aj_y A1)

P _ _ _ —(k+ H H
Cri1 = —F— +aG RN = +aGa; 5, ,a;_ ;).
k+1 akd o2 k akd d-2 d—k

o

(5.15)
Since c,ﬁrl = ckFH, comparing (5.13) and (5.15), we have

F _ _k+1_H
Aa—(k+1) =4 Ag—(k+1)-

Therefore, the following relation between the corresponding coefficients of py and
pr holds:

al , =d*all (5.16)

for2 <k <d.
Now since 8 = a?t! and (5.16) holds, we have

d F d—2 F F
PE(Y) =Y +ag oy T+ tal y+ag
=y +a2a(111_2yd—2 +a3aé1_3yd—3 +m+ad—1af1y+adaéi

d=2 H

= yd + ﬁa_(d_l)af_zy + ﬁa_(d_z)af_3yd_3 +--+ ﬁoz_zaf]y + ﬁa_lao
_ 1. .d 1 .d-2 1 .d-3 _
=g~ (@0 +af @ T el @ T ek af @) )

= Ba Hpyly).

In other words, we obtain

apr(ay) = Bpu(y), (5.17)

forall y € C, with «?*t! = and g4~ = 1.

Before giving a formal proof of the claim L, let us establish the relation between L f
and L ,f with bare hands when the common degree d of the Hénon maps H and F is
small. To start with, first note that the coefficients of 1/ {k vanish in both (5.6) and
(5.7), forall k > 1.

@ Springer



Relation between Hénon... 4373

e Letd = 2. Thus by (5.3), we have DI = «a=2DF". The coefficients of 1/¢ in (5.6)
and (5.7) are Df' + Lfl and Df + LF, respectively and both vanish. Thus

L = _pl = o7 2DF =o72LF.
e Letd = 3. By (5.3), we have DiH = oz‘”*”Df, fori = 1, 2. Since the coefficients
of 1/¢ vanish in (5.6) and (5.7), as before we can show that L{{ = a_sz. Using the
fact that coefficients of 1/¢2, which are

DY + 170+ LY and DY + LY 0+ LY,

vanish, we have

L;I = —Dgl = —O{_3D§ = 05_3L5.
e Let d = 4. By (5.3), we have D! = o=@*UDF for 1 < i < 3. Now since

the coefficients 1/ §i vanish in (5.6) and (5.7), as before we can show that LIH =
a_(i+1)Lf, for 1 <i < 2. Now the coefficients of 1/¢3 in (5.6) and (5.7) are

pH 4 LY, (C1D1H> +LH0+ LY and DF + LT (ClDf) +LF0+LF,
respectively for some C; € C and they vanish. Therefore,
L =-pf —1f.(cipfl),
which implies
L = —a*pf —aLf.(c1Df ) =a L.

e Let d = 5. Thus we have Dl.H = a_(i“)DiF, for 1 < i < 4. Using the same
arguments as before we can show L = o=C+DLF for 1 < i < 3. Now the
coefficients of 1/¢4 in (5.6) and (5.7) are

pff + L (D) + LY (CsDf) + L0+ L]
and

DF +LF. (CzD{) +LE <C3Df> +Lfo+LF,
for some C2, C3 € C and since they vanish, a simple calculation as above gives that

Lf = oz_SLf.
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e Letd = 6. Thus we have D = « =D DF for1 <i < 5. As before we can show
L7 = o=W*FDLF for 1 <i < 4. The coefficients of 1/¢ in (5.6) and (5.7) are MSX.
Herefor X = H, F,

2
M = DY + LY. (caD¥ + c50F)") + 1¥. (CsDY ) + LD + L 0+ LY,

where Cy4, C5 and so on are from C. Since M5H and M5F vanish, calculations as above
give us

Léf = oféLSF.
eletd = 7. Thus DiH = (x_(H‘l)DiF, for 1 < i < 6. Hence we can show LlH =

a_(i“'l)Lf, for 1 < i < 5 as before. The coefficients of 1/£° in (5.6) and (5.7) are
M6X. Here for X = H, F,

ME = DX + LY. (CSDf + chIXDgf)
2
+ LY. (C10D3X + C11(D{) ) + LY .(C12 DY)
+ LE(Ci3DEY + LE 0+ LY,

where Cg, Cg and so on are from C. Since M6H and M6F vanish, we get
L =a7'LE.
eletd =8.S0o D = o= *DDF for 1 < i < 7. Hence we can show L =

(x_(H‘l)LiF, for 1 <i < 6just as before. Now the the coefficients of 1/;7 in (5.6) and
(5.7) are M. Here for X = H, F,

2 3
MX = DX 4 LY. <C14D5X + CisDX DX + C16(DX)’ + C17(DX) )
+LY. (clng + clng‘Dgf)
2
+1¥. (CooDf + Co1 (D))

+LF(CnDY) + LE(C3 D) + LEO+ LY,
where Cy4, C15 and so on are from C. A simple calculation as above gives us
LY=o 8LF,
As promised earlier, now we see a proof of the claim L.
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Proof of Claim £

First we make a few observations, which follow immediately by chasing the expression
of the coefficients of 1/¢¢ in (5.6) and (5.7), for s > 1 and then using the fact that all
of them vanish.

(O1) For any s > 1, the coefficients of 1/¢° in (5.6) and (5.7) vanish. Further, they
are of the form D + R¥ + L7 and DF + RF + LT, respectively, where R and
R{" are linear combinations of products of powers of D"’s, L’s and D[s, L1s,
respectively, with 1 <i, j < s.

(02) For s > 1, one can write

s—1 s—1
H HpH F F pF
RE =3 LHRI and RF =3 LIR],.
i=1 i=1

Let2 < i < s — 1.1t follows from (5.6) that R/ is the coefficient of 1/¢°~" of the
power series expansion of

H —i
1+D_{_I+D_£I+...+Dd_l+0 i
;-2 ;3 é-dfl {d ’

and similarly, Rﬁ 1.s—1 18 the coefficient of 1/¢* ~i of the power series expansion of

H —G-1)
]+D_{I+D_§1+...+h+0 1
€2 §-3 ;d—l é-d :

Therefore, for2 <i <s — 1, if

R =CG, s, DD (i,5,1) + Cli,5,2D"(i,5,2) + -+ Cli,s,i) DY (i, 5.iy)
(5.18)

and

R =CG,s,)DD" (i, s, 1)+ C(i,5, 2D (i, 5.2) + -+ C(,5,is)D" (i, 5. iy),
(5.19)

where for 1 < j < i, DH(i, s, j) and DF(i, s, j) are products of powers of DlH’s
and Df’s (1 <1 < s), respectively, with C(i, s, j) € C, then

R™, ., =Cl,s,)D"(i,5,1)+C(i,5.2)D"(i,5,2)
+---+Ci,s,is) D (i, 5, iy) (5.20)
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and
RE, . =CG,s,DD (i, 5, 1)+ C(i,5,2)D  (i,5,2)
+.--+CG,s,i)DF G, s, iy), (5.21)

with C(i, s, j) € C,for 1 < j < iy.
(O3)Lets > 1andi = 1. Then

R, =cC,s,)D"(i,s, 1)+ C(1,5,2)D" (i, 5,2)
-+ C(Ls, 19D (1,5, 1), (5.22)

where for 1 < j < I,

H N _ nH pH . pH
D (]’S7]) - DsleSj2 D‘ij(sj)7
withsjl,sjz,...,sjm(sj) € {1,2,...,s—l}(sjl,sjz,...,sjm(sj)arenotpossiblyall

distinct), i.e., Dgl, Dgz, e Dg o € {Dff,.... D¥ |}.Now R{ isthe coefficient
m Sj 4

of 1/¢°~! of the power series expansion of

p#  pH pl | )
1+§—2+§—3+"'+F+0 C_d .

A is the coefficient of 1/¢° of the power series expansion of

1,5+1

p# pH pl | )
1+§_—2+§—3+"'+§d_1+0 C_d .

Similarly, R

Therefore, if

1y
R =>"cd,s. j)Df_{1 Df_fz e D‘gm(w, (5.23)
j=1

then

]x
H 1 . H H 2 . H H H
R, = Z[C( '(L,s, HDJ! Dy, -+ Dyt c®(,s, D DI - Dy
j=1 '
4o COOD (1 s, j)Dgl.D ...DH } + Cs (D)2, (5.24)

Sjp Sim(sj-ﬁ']

with C;, CW (1,5, j) € C,for 1 < j < lyand | < k < m(s;). Further, C; = 0,
if s is not divisible by 2 and Cy # 0, if s is divisible by 2. The same relation holds

F F
between Ry and Ry (.
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Let d > 4. Note that we have already established claim £ for d = 2, 3 just before
starting the present proof. Let 1 < k < d — 2. Then we prove that if for 1 <s <k,
(o) LH = o= G+DLF ‘and
(ee) for each fixed pair (i,s) satisfying 2 < i < s — 1, DH(i,s,j) =
oc_(s_i)DF(i,s,j), for1 < j < iy and R{{Y = (x_(s_l)Rf:S (which in turn
gives R =a=C"IRF forl<i<s—1),

then L,flJr1 = ot_(kH)LkF_H
Now observe that performing the same calculations, which we did immediately
before starting this proof, (e) and (ee) hold for a first few k’s with | <k < d —2.The
coefficients of 1/¢%*1 in (5.6) and (5.7) are
H HpH H pH H
Dy + L Ry + LY RSy + -+ LY R + L (5.25)
and
F F pF F pF F pF F
Dipi + Ly Rijpy + Lo Ryjeyy 0+ L Ry gyt + Ligrs (5.26)
respectively (note that both vanish). Let 2 < i < k. Then by (5.18), it follows that

R =Cl.k+1, DD k+1, 1)+
+CG k+ 1 i) D Gk + 1, k), (5.27)

and thus by (5.20)

R, =CG.k+1, DD G, k+1,1)
+oo+ ClU k41, ik )DL k41, ikg1). (5.28)
Therefore, clearly for 1 < j < ix4q, DH(i,k +1,j) = DH(i — 1, k, rj), for some

1 <r; < (i — 1)¢. Similar conclusion holds forDF(i, k+1, j),ie.,forl < j <ig4q,
DF(i, k+1,j)= DF(i — 1, k, rj). Therefore, using (ee) for s = k, we have

DG, k+1,)=D"G —1,k,r)) = * DG —1,k,7))
o *HIDE G k41, ),

for2 <i <kandforl < j <igyg.
Therefore,

R = BFIORE L (5.29)

for 2 < i < k. By (ee), we have R, = a=*"DR[,. Thus comparing (5.23) and

(5.24) along with using the fact that DH = a_(k+1)DF forl <k <d-—1(see(5.3)),
we obtain

H —k pF
Rikp1 = "Ry oy (5.30)
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Now as mentioned before (5.25) and (5.26) both are equal to zero. Therefore using
(5.29), (5.30) and (5.3), we get

H H H pH H pH H pH
Lt =~ (Dk+1 + Ly Ry + Ly Ry +- -+ Ly Rk,k+l)
—(k+2 F F pF F pF F pF
= —a *? (Dk+1 + LR F LRy jy + -+ L Rk,k-H)

_ D F
= ILE,.

Thus the claim follows.

6 Hénon maps with different Jacobians

Let H(x,y) = (v, pu(y) —énx) and F(x,y) = (y, pr(y) — dpx) be such that
3y # OF. As before, we assume that deg H = deg F = d > 2. It follows from [4,
Thm. 2.7] that if I;; and I;’ are biholomorphic, then

st =971 = 5. (6.1)

Now instead of working with H and F, we work with H=HY1and F = F?~! Note

that since (6.1) holds the Jacobians of H and F are the same. Further, I;d_l =1 ;rd_l.

If #:Cx (C\D) - C x (C\D) is the lift of H : I}, — I}, then clearly
H?1:C x (C\D) — C x (C\D) is the lift of H4~! : 1:1' — I;. It follows from
(2.6) that

A 0) = (6u/dz + Qn (). ¢).

A simple calculation gives

A 0 = (6n/d" o+ 0n@), ¢,
where
04 (&) = B /D" 2Qu(@) + O /D' 0u " + -+ 0u (¢47).

Note that degI:I = degﬁ =d = d?! and det Jg = detJy = 8, where Jy and
Jr are the Jacobian matrices of H and F, respectively. Also it is easy to see that
Z[1/d"] = Z[1/d] for all n > 1, and in particular, Z[1/d] = Z[1/d%~"] = Z[1/d].
As in (4.1), one can show that for each element [k/c?”] € Z[l/c?]/Z, there exists a
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unique deck transformation y, Jdn of C x (C\D) such that

gl
é ~ d~[ B ~ A;lu
Ve |:Zi|: 2+ 5 Z <5) (QH(C )— On ((6‘1 E)) )) 62

é‘ 2kmi
e dn ;

foreachn > 0,k > landforall (z, {) € Cx (C\D). Thus,if = (z,¢) € Cx (C\D)
is a point in the fiber of p € 1 1'5 =1 1—5 then the other points in the fiber are precisely
yk/J,,(z, ¢)withn >0and k > 1.

Note that the main hindrance to run a similar set of calculations as in Section 3 for
any arbitrary pair of Hénon maps H and F of the same degree is that the Jacobians of
H and F are possibly different. But if we work with H¢~! and F¢~!, there is no such
issues. Since (6.2) holds, a moment’s thought assures that exactly similar calculations
as in Section 3 run smoothly for the maps H¢~! and F?~!. Therefore, if a : I ;lf — Ig

is a biholomorphism and if A : C x (C\D) — C x (C\D) is a lift, i.e, A is of the
form (z, ¢) — (B(z)¢ + v (¢), @), then as in Section 3, we can show

e B()=pBin (C;,

3 (d-l—l)d” 1 _
. (add 2) — Basn — ooand consequently, ad' A+ = B with pd=1 =

Thus as in (4.12) we obtain
d - ~ i d 2xi
,33 I:QH@)_QH <€'f §)] =3[QF(<1§)—QF (ed a{)], (6.3)

forall ¢ € C\D, with @@ @+D = g and g4~ = 1. Expanding (6.3), we get
8d_2 2xi 8d -3 2mi d
B [QH(;)— On (e a ;)} +Bi—s |:QH({ )= Qn ((e a ;) )}
442 27 at=
+,3|:QH(§ )-on ((ed ;) )}
842 211 8d=3 i \4
b= [QF(as“) - 0r (e a a;)] + i [QF (@) - or ((e a a;) )} +
a,d_z i d‘172
+]or (@) - 0F (e z ac) :

6.4)

While comparing the coefficients of the polynomials appearing in the right hand side
and in the left hand side of (6.4), note that if ¢4/ = ¢" for0 <r,s <d —2 and
1 <l,m <d+1withr # s (without loss of generality r > s, say), then m = d" 1.
Sinced >2and0 <r,s <d—2and1 <I,m <d+1,clearlyr =s+1and! = 1.
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Thus since next to the highest coefficients of both Qg and Qr vanish (Qy and QOF
are of the form (4.10) and (4.11), respectively), we obtain

B |:QH (;dd*z) — On ((ezgig)dd2>:|
= 0r (@)™") = 0r <<e7a4>dd2) . (6.5)

Comparing both sides of (6.5), we get
BAY  =a' Al
forl <k <(d—1), where & = ad'?, Equivalently, we get
Al =a " Al (6.6)

for1 <k < (d — 1), with @91 = 1. Note that (6.6) is an analogue of (4.13) and
therefore, using the same set of arguments as in Section 4, we get

Bpru(y) = apr(ay), (6.7)

forall y € C, with @**! = gand p¢~! = 1.

7 Proofs of Theorem 1.1 and Theorem 1.2
Proof of Theorem 1.1: It follows from (5.17), (6.7) and (6.1) that
apr(ay) = Bpu(y),

with @¢*! = 1 and

SF = Y0H.,
with «®°~! = 1 and B9~ = y9~! = 1. Thus if

Ax,y) = (ax, Ba”'y) and B(x, y) = (yap~'x, @' y), (7.1)
then a simple calculation gives
F=AoHoB

in C2. Now note that if we write A = (A}, A») and B = (Bj, B>), then

(A1Ge, )1 = (Bi(x, y)? ! and (Az(x, )97 = (Balx, y)? 7.
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Thus,
Ai(x,y) = p1Bi(x, y) and Az (x, y) = 2 Ba(x, y), (7.2)
for some w1, uy € C, with /Lf_l = ug_l = 1. Now comparing (7.1) and (7.2), we

obtain p; = y !B and uy = B. Therefore,
A(x,y) =L, o B(x,y),
for all (x, y) € C2, where L, (x, y) = (1%, n2y). Thus,
F=L,oBoHoB.

Proof of Theorem 1.2: Implementing the idea discussed just after stating the Theorem
1.1 in the Introduction, proof of Theorem 1.2 follows immediately once we prove
Theorem 1.1.

It would be interesting to investigate the converse of Theorem 1.2.

Question: If H and F are two Hénon maps such that

F=A0HoA

in C2, where A; and A, are affine automorphisms in C2, then how are the escaping
sets of H and F related?
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