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Abstract

It is shown that for every language family that is a trio containing only semilinear languages, all bounded
languages in it can be accepted by one-way deterministic reversal-bounded multicounter machines (DCM).
This implies that for every semilinear trio (where these properties are effective), it is possible to decide
containment, equivalence, and disjointness concerning its bounded languages. A condition is also provided
for when the bounded languages in a semilinear trio coincide exactly with those accepted by DCM machines,
and it is used to show that many grammar systems of finite index — such as finite-index matrix grammars
(Mfin) and finite-index ET0L (ET0Lfin) — have identical bounded languages as DCM.

Then connections between ambiguity, counting regularity, and commutative regularity are made, as
many machines and grammars that are unambiguous can only generate/accept counting regular or com-
mutatively regular languages. Thus, such a system that can generate/accept a non-counting regular or
non-commutatively regular language implies the existence of inherently ambiguous languages over that
system. In addition, it is shown that every language generated by an unambiguous Mfin has a rational char-
acteristic series in commutative variables, and is counting regular. This result plus the connections are used
to demonstrate that the grammar systems Mfin and ET0Lfin can generate inherently ambiguous languages
(over their grammars), as do several machine models. It is also shown that all bounded languages generated
by these two grammar systems (those in any semilinear trio) can be generated unambiguously within the
systems. Finally, conditions on Mfin and ET0Lfin languages implying commutative regularity are obtained.
In particular, it is shown that every finite-index ED0L language is commutatively regular.
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1. Introduction

The notions of bounded languages and semilinear sets and languages are old ones in the area of formal
languages (see e.g. [1]), and they have been used and applied extensively. To recall, a language L ⊆ Σ∗ is
bounded if there exist words, w1, . . . , wk ∈ Σ+, such that L ⊆ w∗1 · · ·w∗k. The formal definition of semilinear
sets Q ⊆ Nk0 appears in Section 2, and a language is semilinear if its Parikh image is a semilinear set
(equivalently, a language is semilinear if and only if it has the same Parikh image as some regular language
[2]). Many well-studied language families, such as the context-free languages, only contain languages that
are semilinear [3].

In the formal language theory literature, when creating a new machine model or grammar system,
it is common to investigate decision problems, such as the decidability of the membership problem (is
w ∈ L(M)?), the emptiness problem (is L(M) = ∅?), the equivalence problem (is L(M1) = L(M2)?), the
containment problem (is L(M1) ⊆ L(M2)?), and the disjointment problem (is L(M1)∩L(M2) = ∅?). When
some of these problems are undecidable, it is common to then study these problems for the special case
over just the bounded languages in these families. However, there is not any sort of general strategies for
studying these decision properties on bounded languages from these different models. Here, such a strategy
is obtained that even allows a comparison across two families at once.

There are various ways of combining the notions of boundedness and semilinearity. In this paper, four
different ones are considered and compared. In particular, a language L ⊆ Σ∗ has been called bounded
semilinear if there exists a semilinear set Q ⊆ Nk0 and words w1, . . . , wk such that such that L = {w |
w = wi11 · · ·w

ik
k , (i1, . . . , ik) ∈ Q} [4]. In this paper, we refer to these bounded semilinear languages as

bounded Ginsburg semilinear to disambiguate with other types. Here, we provide three other definitions
combining the notions of boundedness and semilinearity and compare them. It is already known that the
bounded Ginsburg semilinear languages are exactly the bounded languages that can be accepted by a one-
way nondeterministic reversal-bounded multicounter machine (NCM) [5]. Furthermore, it is known that
every NCM machine accepting a bounded language can be converted to a deterministic machine (DCM)
accepting the same language [4].

In this paper, it is demonstrated that for every semilinear trio L (a family where all languages are semilin-
ear, and is closed under λ-free morphism, inverse morphism, and intersection with regular languages), every
bounded language in L is bounded Ginsburg semilinear. Hence, all bounded languages in any semilinear trio
are in DCM. This immediately provides all of the positive decidability results for all bounded languages in
any semilinear trio (assuming all these properties have effective constructions). Furthermore, for the decid-
ability problems listed above involving two languages — equality, containment, and disjointness — they are
all decidable for bounded languages where both languages can be in possibly different semilinear trios. Thus,
ad hoc proofs of decidability for bounded languages in semilinear trios are no longer needed since these are
decidable for DCM. Examples of such language families are the context-free languages, finite-index4 ET0L
languages (ET0Lfin, a family of Lindenmayer systems which are equal to the family of languages generated
by finite-index matrix grammars Mfin, and several other grammar systems restricted to be finite-index [6])
[7], linear indexed languages [8], uncontrolled finite-index indexed languages [9], multi-push-down languages
[10], and many others [11]. A criterion is also developed for testing whether the bounded languages within
a semilinear trio coincide exactly with those in NCM and DCM. We apply these results to show that the
bounded languages in ET0Lfin (and Mfin) coincide exactly with those in NCM and DCM. This is interesting
given how different the two types of systems operate. Indeed, NCM is a sequential machine model that
operates with multiple independent stores, and ET0Lfin is a grammar system where rules are applied in
parallel. Hence, this work establishes general relationships between machine models and grammar systems
that accept only semilinear languages, for bounded languages.

Next, relationships between machines and grammars with respect to the important notion of ambiguity
and inherent ambiguity are investigated. While there has been extensive study regarding these notions for
context-free grammars, e.g. [3], there has been far less work done thus far on other grammar and machine

4The restriction of finite-index on different types of grammar systems enforces that there is an integer k such that, for every
word in the language, there is a derivation that uses at most k nonterminals in every sentential form.
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models. We are interested in the problem of determining whether various classes of grammars/machines
generate/accept languages that are inherently ambiguous over their systems. The key concepts used for this
study is commutative regularity and counting regularity, which are defined next. Two words are said to
be commutatively equivalent if one is obtained from the other by rearranging the letters of the word. Two
languages L1 and L2 are said to be commutatively equivalent if there exists a bijection f : L1 → L2 such
that every word u ∈ L1 is commutatively equivalent to f(u). In the case that L2 is regular, the language
L1 is called commutatively regular. The notion of commutative regularity is a stronger notion than the
following two concepts: 1) semilinearity; 2) counting regularity. Indeed, the semilinearity of a language
L1 is equivalent to the existence of a function, not necessarily bijective, from L1 to a regular language L2,
preserving commutative equivalence, and vice versa. For the second concept, the counting function fL(n)
of a language L indicates the number of words of length n in L; the counting regular languages are those
languages whose counting function are rational; that is, a language L1 is counting regular if there exists
a regular language L2 and a bijection from L1 to L2 that preserves lengths [12, 13, 14]. Hence, if there
exists a Parikh-image preserving bijection, there must exist a length-preserving one, and so all commutatively
regular languages are also counting regular. In [14], it was shown that all languages accepted by unambiguous
nondeterministic Turing machines with a one-way read-only input tape and a reversal-bounded read/write
worktape (there’s a bound on the number of changes in direction of the read/write head) are counting regular.
Hence, if there is a machine model that can be (unambiguously) simulated by these Turing machines, and
the model accepts a non-counting regular language, then this family contains a language that is inherently
ambiguous with respect to these machines. We use this to conclude that many machine models, such as
reversal-bounded pushdown automata and reversal-bounded queue automata accept inherently ambiguous
languages.

We next conduct a similar analysis for finite-index grammars. It is proved that languages unambiguously
generated by finite-index matrix grammars have a rational characteristic series in commutative variables.
As a consequence, one derives that all unambiguous Mfin languages are counting regular, and there are
Mfin languages that are inherently ambiguous. The previous result is then adapted to ET0Lfin systems.
This is obtained by introducing the new notion of reduced ET0L system, that allows to formulate in an
appropriate way the property of ambiguity (and that of non-ambiguity) for finite-index ET0L systems. As
a consequence of these results, we are also able to find the first inherently ambiguous language over ET0Lfin

in the literature. This is particularly interesting, as it was conjectured by Chomsky that there are context-
free languages that are inherently ambiguous with respect to a class of context-free grammars A, but not
inherently ambiguous with respect to a class of context-free grammars B which properly contains A [15].
Later, Blattner [16] demonstrated that there is a linear context-free language which is inherently ambiguous
with respect to linear context-free grammars, but that is not inherently ambiguous with respect to the
context-free grammars. More generally, Blattner used grammar forms and showed that for all grammar
forms generating proper subsets of the context-free languages, there is some language that is inherently
ambiguous for this sub-class of the context-free grammars, but not with respect to the context-free grammars
generally. Such a form includes the k-linear grammars [17], which are the finite union of products of k linear
context-free languages. These can describe a strict subset of the finite-index context-free grammars (also
called derivation-bounded context-free grammars) [18]. Our results show that the conjecture is also true for
classes A and B which are not context-free grammars; for example, we show that the conjecture holds for
A = ET0Lfin and B = ET0L.

Next, in [19, 20, 21], it was shown that all bounded (Ginsburg) semilinear languages are commutatively
regular. Using the aforementioned results shown in this paper, this implies that all bounded languages in
any semilinear trio are commutatively regular. We further show here that all of these bounded languages
can be generated by an unambiguous Mfin and an unambiguous reduced ET0Lfin; this is also true for the
machine model NCM as these machines can be accepted by a DCM. Furthermore, conditions have been
previously found that assure that certain context-free languages of finite index are commutatively regular
[22]. Similarly here, additional conditions are provided (in addition to the bounded language case) that
assures that a language generated by a finite-index matrix grammar is commutatively regular. In fact, it
is proved that all finite-index ED0L languages (languages generated by deterministic ET0Lfin systems with
one table) are commutatively regular.
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Hence, this paper makes several global connections between machine and grammar models accepting/-
generating semilinear languages for bounded languages, and between ambiguity and counting regularity or
commutative regularity, for both bounded and non-bounded languages.

The paper is organized as follows. In Section 2 preliminaries on the main objects studied in the paper
are presented. In Section 3, we will discuss the results relating bounded languages with semilinear sets. In
Section 4, we will show that the bounded languages in the families of finite-index ET0L systems and of NCM
are identical. Section 5 will be dedicated to the study of the property of ambiguity for finite-index ET0L
systems. In Section 6, we will investigate the characteristic series of finite-index matrix grammars. In Section
7, we study many different language families, and determine the existence of inherently ambiguous languages
within them. Section 8 will be concerned with conditions under which finite-index matrix grammars and
finite-index ET0L systems only contain commutatively regular languages. Finally, Section 9 presents the
conclusions and open problems.

2. Preliminaries

We assume a familiarity with automata and formal languages. We refer the interested reader to [23, 1, 2]
for introductory background.

We will fix the notation used in this paper. Let Σ be a finite alphabet. Then Σ∗ (respectively Σ+) is the
set of all words (non-empty words) over Σ. A word w is any element of Σ∗, while a language is any subset L of
Σ∗. The empty word is denoted by λ. A language L ⊆ Σ∗ is bounded if there exists (not necessarily distinct)
words w1, . . . , wk such that L ⊆ w∗1 · · ·w∗k. L is letter-bounded if there exists (not necessarily distinct) letters
a1, . . . , ak such that L ⊆ a∗1 · · · a∗k. If a1, . . . , ak are distinct, then we say L is distinct-letter-bounded. Given
a language family L, the subset of L consisting of all bounded languages in L, is denoted by Lbd.

Let N be the set of positive integers, and N0 the set of non-negative integers. Let m ∈ N0. Then,
π(m) is 1 if m > 0 and 0 otherwise. A subset Q of Nm0 (m-tuples) is a linear set if there exist vectors
~v0, ~v1, . . . , ~vr ∈ Nm0 such that Q = {~v0 + i1 ~v1 + · · ·+ ir ~vr | i1, . . . , ir ∈ N0}. Here, ~v0 is called the constant,
and ~v1, . . . , ~vr are called the periods. A finite union of linear sets is called a semilinear set.

Let Σ = {a1, . . . , an} be an alphabet. The length of a word w ∈ Σ∗ is denoted by |w|. For a ∈ Σ,
|w|a is the number of a’s in w, and for any subset X of Σ, |w|X =

∑
a∈X |w|a. The Parikh image of w

is the vector ψ(w) = (|w|a1 , . . . , |w|an), which is extended to languages, by ψ(L) = {ψ(w) | w ∈ L}. A
language is semilinear if its Parikh image is a semilinear set. It is known that a language L is semilinear if
and only if it has the same Parikh image as some regular language [2]. Furthermore, a language family is
called semilinear if all the languages in the family are semilinear. Two words are said to be commutatively
equivalent if one is obtained from the other by rearranging the letters of the word. Two languages L1 and L2

are said to be commutatively equivalent if there exists a bijection f : L1 → L2 such that every word u ∈ L1

is commutatively equivalent to f(u). A language which is commutatively equivalent to a regular one will be
called commutatively regular [19, 20, 21, 22]. The counting function fL(n) of a language L is the number of
words of length n in L. A language is counting regular if it has the same counting function as some regular
language.

A one-way k-counter machine [5] is a tuple M = (k,Q,Σ,C, δ, q0, F ), where Q,Σ,C, q0, F are respectively
the finite set of states, input alphabet, right input end-marker, initial state (in Q), and accepting states (a
subset of Q). The transition function δ is a function from Q × (Σ ∪ {C, λ}) × {0, 1}k to the powerset of
Q×{−1, 0,+1}k, such that if δ(q, a, c1, . . . , ck) contains (p, d1, . . . , dk) and ci = 0 for some i, then di ≥ 0 (to
prevent negative values in any counter). Then M is deterministic if |δ(q, a, i1, . . . , ik)∪δ(q, λ, i1, . . . , ik)| ≤ 1,
for all q ∈ Q, a ∈ Σ ∪ {C}, (i1, . . . , ik) ∈ {0, 1}k. A configuration of M is a (k + 2)-tuple (q, w, c1, . . . , ck)
representing that M is in state q, w ∈ Σ∗ C ∪{λ} is still to be read as input, and c1, . . . , ck ∈ N0 are
the contents of the k counters. The derivation relation `M is defined between configurations, whereby
(q, aw, c1, . . . , ck) `M (p, w, c1 + d1, . . . , ck + dk), if (p, d1, . . . , dk) ∈ δ(q, a, π(c1), . . . , π(ck)). Let `∗M be the
reflexive, transitive closure of `M . A word w ∈ Σ∗ is accepted by M if (q0, wC, 0, . . . , 0) `∗M (q, λ, c1, . . . , ck),
for some q ∈ F, c1, . . . , ck ∈ N0. Furthermore, M is l-reversal-bounded if it operates in such a way that
in every accepting computation, the count on each counter alternates between non-decreasing and non-
increasing and vice versa at most l times. The class of k-counter l-reversal-bounded machines is denoted by
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NCM(k, l), NCM(k) is the class of reversal-bounded k counter machines, and NCM is the class of all reversal-
bounded multicounter machines. Similarly, the deterministic variant is denoted by DCM(k, l), DCM(k), and
DCM.

A context-free matrix grammar [23] (which we will henceforth simply call matrix grammar) is a tuple
G = (N,Σ,M, S), where N , Σ, and M are respectively the finite sets of nonterminals, terminals, and matrix
rules, and S ∈ N is the start symbol. We denote by V the vocabulary V = N ∪ Σ of G. Each matrix rule
m ∈ M is a finite sequence m = (p1, . . . , ps) where each pi, 1 ≤ i ≤ s, is a context-free production from
N to V ∗. For m ∈ M , we define x ⇒m y, x, y ∈ V ∗ if x = x0 ⇒p1 x1 ⇒p2 · · · ⇒ps xs = y, where ⇒pi is
the standard context-free derivation relation. Let M∗ be the set of the finite sequences of matrix rules and
α ∈M∗. If α = λ, then x⇒α x, x ∈ V ∗; if one has

α = m1m2 · · ·ms and x0 ⇒
m1

x1 ⇒
m2

· · · xs−1 ⇒
ms

xs,

with xi ∈ V ∗, mj ∈ M , 1 ≤ j ≤ s, 0 ≤ i ≤ s, then we write x0 ⇒α xs. The set of sentential forms of
G, S(G) = {w ∈ V ∗ | S ⇒α w,α ∈ M∗}, and the language generated by G, L(G) = S(G) ∩ Σ∗. We say
that G is ambiguous of degree r, where r is a positive integer, if every word in L(G) has at most r distinct
derivations in G, and some word in L(G) has exactly r distinct derivations. We define G to be ambiguous
of degree ∞ if there is no such r. If G is ambiguous of degree 1, then G is said to be unambiguous. Let
amb(G) be the degree of ambiguity of G.

For all x ∈ V ∗, we denote by πN (x) (resp., πΣ(x)) the word obtained deleting all terminals (resp.,
nonterminals) in x. Notice that πN (resp., πΣ) is a morphism of V ∗ onto N∗ (resp., Σ∗).

Let G be a matrix grammar. The index of a derivation x0 ⇒ x1 ⇒ · · · ⇒ xs of G is the number
max0≤i≤s |xi|N . The index of a word w generated by G is the minimal index of the derivations of w in G.
The index of the grammar G is the maximum index of the words w ∈ L(G), provided that such a maximum
exists. In the opposite case, G is said to have infinite index. The index of a language L is the minimal index
of the grammars generating L. Finally, a language L is said to be of finite index if its index is finite.

The class of context-free matrix grammars is M, and finite-index matrix grammars is Mfin.
An ET0L system [7] is a tuple G = (V,P, S,Σ), where V is a finite alphabet, Σ ⊆ V is the terminal

alphabet, S ∈ V is the axiom, and P is a finite set of production tables, where each P ∈ P is a finite
binary relation in V ×V ∗. It is typically assumed that for all production tables P and each variable X ∈ V ,
(X,α) ∈ P for some α ∈ V ∗. If (X,α) ∈ P , then we usually write X →P α. Elements of V − Σ are called
nonterminals.

Let x = a1a2 · · · am, ai ∈ V, 1 ≤ i ≤ m, and let y ∈ V ∗. Then x ⇒G y, if there is a P ∈ P such that
y = α1 · · ·αm where ai → αi ∈ P, 1 ≤ i ≤ m. In this case, we also write x⇒P y. Then ⇒∗G is the reflexive,
transitive closure of ⇒G, and the language generated by G, L(G) = {x ∈ Σ∗ | S ⇒∗G x}. A letter X ∈ V is
active if there exists a table P ∈ P and a word α ∈ V ∗ such that X →P α and α 6= X. Then AG are the
active symbols of G. The system G is in active normal form if AG = V − Σ. It is known that, given any
ET0L system, another system G′ can be constructed in active normal form that generates the same language
[7]. The index of a derivation x0 ⇒G x1 ⇒G · · · ⇒G xs is max0≤i≤s |xi|AG

. The index of a word, grammar,
and language are defined just like for matrix grammars.

The system G is said to be unambiguous if, for all w ∈ L(G), there is a unique derivation tree of w in G.
This concept has been defined for E0L systems in [24], but to our knowledge, not for ET0L systems generally.
However, we define it here identically in Section 5. An ET0L system is called deterministic (EDT0L) if each
table P ∈ P satisfies the following condition: if X →P α and X →P β, then α = β. An ET0L system is said
to be a E0L system (resp., ED0L system) if the system (resp., deterministic system) has a sole production
table. The class of all ET0L systems is denoted by ET0L, and similarly for other types of L-systems.

For a class of machines M, we use the notation L(M) to denote the family of languages accepted by
machines inM. For a class of grammars G, L(G) denotes the family of languages generated by the grammars.
A language family L is a trio [25] if it is closed under λ-free morphism, inverse morphism, and intersection
with regular languages.
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3. Bounded Languages and Counter Machines

In this section, we will define four different notions for describing languages that are both bounded and
semilinear. First, a function is defined. Given words w1, . . . , wk ∈ Σ+, define a function φ from Nk0 to Σ∗

that maps φ(i1, . . . , ik) to wi11 · · ·w
ik
k , which is extended in the natural way from subsets of Nk0 to Σ∗.

Definition 1. Let Σ = {a1, . . . , an}, w1, . . . , wk ∈ Σ+, and Q1 ⊆ Nk0 and Q2 ⊆ Nn0 be semilinear sets.

1. If L = φ(Q1), then L is called the bounded Ginsburg semilinear language induced by Q1.

2. If L = {w | w = wi11 · · ·w
ik
k , i1, . . . , ik ∈ N0, ψ(w) ∈ Q2}, then L is called the bounded Parikh semilinear

language induced by Q2.

3. If L = {w | w = φ(i1, . . . , ik), (i1, . . . , ik) ∈ Q1, ψ(w) ∈ Q2}, then L is called the bounded Ginsburg-
Parikh semilinear language induced by Q1 and Q2.

4. If L ⊆ w∗1 · · ·w∗k, and ψ(L) = Q2, then L is called a bounded general semilinear language with Parikh
image of Q2.

Traditionally, bounded Ginsburg semilinear languages are referred to as simply bounded semilinear languages
[4]. However, in this paper, we will use the term bounded Ginsburg semilinear language to disambiguate
with other types. Note that a bounded Parikh semilinear language is a special case of bounded general
semilinear language.

Example 1. Consider the following languages:

• Let L1 = {w | w = (abb)i(bab)j(abb)k, 0 < i < j < k}. Here, with the semilinear set Q1 =
{(i, j, k) | 0 < i < j < k}, then L1 = {w | w = (abb)i(bab)j(abb)k, (i, j, k) ∈ Q1}, and therefore
L1 is bounded Ginsburg semilinear.

• Let L2 = {w | w = (abb)i(aba)j , i, j > 0, 0 < |w|a = |wb|}. Here, using the semilinear set Q2 =
{(r, r) | 0 < r}, it can be seen that L2 is bounded Parikh semilinear.

• Let L3 = {w | w = (abbb)i(aab)j , 0 < i < j, 0 < |w|a < |wb|}. Using, Q1 = {(r, s) | 0 < r < s},
and Q2 = {(r, s) | 0 < r < s}, then L2 is bounded Ginsburg-Parikh semilinear. Hence, both Q1

and Q2 help define L3. For example, if i = 2, j = 3, then w = (abbb)2(aab)3 ∈ L3 since 2 < 3
and |w|a = 8 < |w|b = 9. But if i = 2, j = 4, then w = (abbb)2(aab)4 /∈ L3 despite 2 < 4 since
|w|a = 10 = |w|b = 10.

• Let L4 = {a2i

b | i > 0} ∪ {bai | i > 0}. Then L4 is bounded as it is a subset of a∗b∗a∗, and has
the same Parikh image as the regular language {bai | i > 0} and is therefore semilinear, and hence
bounded general semilinear. It will become evident from the results in this paper that L4 is not bounded
Ginsburg-Parikh semilinear.

Note that given the semilinear sets and the words w1, . . . , wk in Definition 1, there is only one bounded
Ginsburg, bounded Parikh, and bounded Ginsburg-Parikh semilinear language induced by the semilinear
sets. But for bounded general semilinear languages, this is not the case, as L4 in the example above has the
same Parikh image as the regular language {bai | i > 0}.

The following known results are required:

Proposition 2. Let Σ = {a1, . . . , an} and w1, . . . , wk ∈ Σ+.

1. [5] If L ⊆ w∗1 · · ·w∗k is in L(NCM), then QL = {(i1, . . . , ik) | wi11 · · ·w
ik
k ∈ L} is a semilinear set (i.e.

every bounded language in L(NCM) is bounded Ginsburg semilinear).
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2. [4] If Q ⊆ Nk0 is a semilinear set, then φ(Q) ∈ L(NCM) (every bounded Ginsburg semilinear language
is in L(NCM)).

3. [5] If L ⊆ Σ∗ is in L(NCM), then ψ(L) is a semilinear set.

Proposition 3. [4] L(NCM)bd = L(DCM)bd.

Corollary 4. In Proposition 2, NCM can be replaced by DCM.

The following lemma is also required, which is generally known (e.g., it can be derived from the results
in [26]), but a short proof is given for completeness.

Lemma 5. Let Σ = {a1, . . . , an}. If Q ⊆ Nn0 is a semilinear set, then A = {w | w ∈ Σ∗, ψ(w) ∈ Q} ∈
L(NCM).

Proof. Since L(NCM) is closed under union, it is sufficient to prove the result for the case when Q is a
linear set. Let Q = {v | v = ~v0 + i1 ~v1 + · · · + ir ~vr, each ij ∈ N}, where ~v0 = (v01, . . . , v0n) is the constant
and ~vj = (vj1, . . . , vjn) (1 ≤ j ≤ r) are the periods. Construct an NCM M with counters C1, . . . , Cn which,
when given input w ∈ Σ∗, operates as follows:

1. M reads w and stores |w|ai in counter Ci (1 ≤ i ≤ n).

2. On λ-moves, M decrements Ci by v0i for each i (1 ≤ i ≤ n).

3. For each 1 ≤ j ≤ r, on λ-moves, M decrements each Ci (1 ≤ i ≤ n) by vji repeatedly some nondeter-
ministically guessed number of times; this has the effect of decreasing by kjvji, for some kj ≥ 0.

4. M accepts when all counters are zero.

Then, L(M) = A. �

Next, the relationship is examined between bounded Ginsburg semilinear languages, bounded Parikh
semilinear languages, bounded Ginsburg-Parikh semilinear languages, and bounded general semilinear lan-
guages. To start, the following proposition is needed:

Proposition 6. Let L be any family of languages which is contained in the family of recursively enumerable
languages. Then there is a bounded general semilinear language that is not in L.

Proof. Take any non-recursively enumerable language L ⊆ a∗. Let b, c be new symbols, and consider
L′ = bLc ∪ ca∗b. Then L′ is bounded, since it is a subset of b∗a∗c∗a∗b∗. Clearly, L′ has the same Parikh
image as the regular language ca∗b. Hence, ψ(L′) = {(i, 1, 1) | i ≥ 0}, which is semilinear. But L′ cannot
be recursively enumerable, otherwise by intersecting it with the regular language ba∗c, bLc would also be
recursively enumerable. But bLc is recursively enumerable if and only if L is recursively enumerable. This
is a contradiction, since L is not recursively enumerable. Thus, L′ /∈ L. �

Therefore, there are bounded general semilinear languages that are not recursively enumerable.
Next, the comparison between the four types of languages is made.

Proposition 7. The family of bounded Parikh semilinear languages is a proper subset of the family of
bounded Ginsburg semilinear languages, which is equal to the family of bounded Ginsburg-Parikh semilinear
languages, which is a proper subset of the family of bounded general semilinear languages.

Proof. First note that every bounded Ginsburg semilinear language is a bounded Ginsburg-Parikh semi-
linear language by setting Q2 = Nn0 (in Definition 1). Also, every bounded Parikh semilinear language is a
bounded Ginsburg-Parikh semilinear language by setting Q1 = Nk0 . So, both the families of bounded Gins-
burg semilinear languages and bounded Parikh semilinear languages are a subset of the bounded Ginsburg-
Parikh semilinear languages.
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Next, it will be shown that every bounded Parikh semilinear language is a bounded Ginsburg semilinear
language. Let L be a bounded Parikh semilinear language, induced by semilinear set Q. Then L = {w | w =
wi11 · · ·w

ik
k , i1, . . . , ik ∈ N0, (|w|a1 , . . . , |w|an) ∈ Q}. Let AQ = {w | w ∈ {a1, . . . , an}∗, ψ(w) ∈ Q}. Clearly,

L = AQ ∩ w∗1 · · ·w∗k. By Lemma 5, AQ is in L(NCM) and since L(NCM) is closed under intersection with
regular sets [5], L is also in L(NCM). Then, by Proposition 2 Part 1, L is bounded Ginsburg semilinear.

Notice that the bounded Ginsburg-Parikh semilinear language induced by Q1, Q2 is the intersection of
the bounded Ginsburg semilinear set induced by Q1, with the bounded Parikh semilinear language induced
by Q2. From the proof above, every bounded Parikh semilinear language is in fact a bounded Ginsburg
semilinear language. Hence, every bounded Ginsburg-Parikh semilinear language is the intersection of two
bounded Ginsburg semilinear languages. As every bounded Ginsburg semilinear language is in L(NCM) by
Proposition 2 Part 2, and L(NCM) is closed under intersection [5], it follows that every bounded Ginsburg-
Parikh semilinear language is in L(NCM). By an application of Proposition 2 Part 1 followed by Part 2,
every Ginsburg-Parikh semilinear language must therefore be a bounded Ginsburg semilinear language.

To show that bounded Parikh semilinear languages are properly contained in bounded Ginsburg lan-
guages, consider the bounded Ginsburg semilinear language L = {aibiai | i > 0} induced by semilinear set
Q1 = {(i, i, i) | i > 0}. Now the Parikh image of L is the semilinear set Q2 = {(2i, i) | i > 0}. Thus, if
the fixed words are a, b, a (whereby these are the words chosen to define the bounded language), then the
bounded Parikh semilinear language induced by Q2 is L′ = {aibkaj | i+ j = 2k > 0}, which is different from
L. It is clear that this is true for all fixed words.

It suffices to show that the family of bounded Ginsburg semilinear languages is strictly contained in the
family of bounded general semilinear languages. Containment can be seen as follows: Let L be a bounded
Ginsburg language. Every bounded Ginsburg language is in L(NCM) by Proposition 2 Part 2, and all
L(NCM) languages are semilinear by Proposition 2 Part 3. Thus L is semilinear, and L is also bounded.
Hence, L is bounded general semilinear. Strictness follows from Proposition 6 and the fact that all L(NCM)
languages are recursive [5]. �

In fact, as long as a language family contains a simpler subset of bounded Ginsburg semilinear languages,
and is closed under λ-free morphism, then it is enough to imply they contain all bounded Ginsburg semilinear
languages.

Proposition 8. Let L be a language family that contains all distinct-letter-bounded Ginsburg semilinear
languages and is closed under λ-free morphism. Then L contains all bounded Ginsburg semilinear languages.

Proof. Let w1, . . . , wk ∈ Σ+, and let L ⊆ w∗1 · · ·w∗k be a bounded Ginsburg semilinear language induced
by Q1. Let b1, . . . , bk be new distinct symbols. Consider the bounded Ginsburg semilinear language L′ ⊆
b∗1 · · · b∗k induced by Q1. Then L′ ∈ L by assumption. Finally, apply morphism h on L′ defined by h(bi) = wi
for each i. Then h(L′) = L, which must be in L, since L is closed under λ-free morphism. �

Furthermore, as long as a language family is a semilinear trio, all bounded languages in the family are
bounded Ginsburg semilinear languages.

Proposition 9. Let Σ = {a1, . . . , an}, w1, . . . , wk ∈ Σ+, L is a semilinear trio, and let L ⊆ w∗1 · · ·w∗k, L ∈
L. There is a semilinear set Q1 such that L is the bounded Ginsburg semilinear language induced by Q1.

Proof. Let b1, . . . , bk be new distinct symbols, and L1 = {bi11 · · · b
ik
k | w

i1
1 · · ·w

ik
k ∈ L}. Then, since

L is closed under λ-free finite transductions (every trio is closed under λ-free finite transductions [25],
Corollary 2 of Theorem 3.2.1), L1 ∈ L, as a transducer can read w1, and output b1 some number of times
(nondeterministically chosen), followed by w2, etc. This transducer is λ-free as these can read a fixed word
from the input and output a letter. Let Q1 be the Parikh image of L1, which is semilinear by assumption.
It follows that L is the bounded Ginsburg semilinear language induced by Q1. �

Hence, all bounded languages in semilinear trios are “well-behaved” in the sense that they are bounded
Ginsburg semilinear. For these families, bounded languages, and bounded Ginsburg semilinear languages
coincide.
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Corollary 10. Let L be a semilinear trio. Then L ∈ L is bounded if and only if L is bounded Ginsburg
semilinear. Hence, Lbd = {L | L ∈ L is bounded Ginsburg semilinear}.

Note that this is not necessarily the case for non-semilinear trios. For example, the language family L(ET0L)
contains the non-semilinear language {a2n | n > 0} which is bounded but not semilinear [27]. Hence,
L(ET0L) contains languages that are bounded general semilinear, {a2n | n > 0}b ∪ ba∗, but not bounded
Ginsburg semilinear in a similar fashion to Proposition 6. But this cannot happen within semilinear trios.

Also, since all bounded Ginsburg semilinear languages are commutatively regular [19, 20, 21], we obtain
the following corollary.

Corollary 11. Let L be a semilinear trio. All bounded languages in L are commutatively regular.

Moreover, for an arbitrary semilinear trio L, it is possible to compare all bounded languages in L to the
set of all bounded Ginsburg semilinear languages, which are exactly the bounded languages in L(NCM).

Proposition 12. Let L be a semilinear trio. Then Lbd ⊆ L(NCM)bd = L(DCM)bd and the following
conditions are equivalent:

1. Lbd = L(NCM)bd = L(DCM)bd.

2. L contains all bounded Ginsburg semilinear languages.

3. L contains all bounded Parikh semilinear languages.

4. L contains all distinct-letter-bounded Ginsburg semilinear languages.

Proof. L(NCM)bd = L(DCM)bd follows from Proposition 3.
Also, all distinct-letter bounded Ginsburg semilinear languages are bounded Parikh semilinear, and all

bounded Parikh semilinear languages are bounded Ginsburg semilinear languages by Proposition 7, and
thus 2 implies 3 and 3 implies 4. The other direction follows from Proposition 8, and thus 4 implies 3 and
3 implies 2. Hence, 2, 3, and 4 are equivalent.

Consider any bounded language L ⊆ w∗1 . . . w
∗
k ∈ L. Then there is a semilinear set Q such that L

is the bounded Ginsburg semilinear language induced by Q, by Corollary 10. By Proposition 2 Part 2,
L ∈ L(NCM). Hence, Lbd ⊆ L(NCM)bd.

If L does not contain all distinct-letter-bounded Ginsburg semilinear languages, then Lbd ( L(NCM)bd,
as L(NCM) does, by Proposition 2 Part 2. Otherwise, if L does contain all distinct-letter-bounded Ginsburg
semilinear languages, then it contains all bounded Ginsburg semilinear languages by Proposition 8, and then
by Proposition 2, all bounded languages in L(NCM) are in L. Hence, 4 is equivalent to 1. �

Since this result was shown, the latter two authors provided a characterization of the smallest full trio
containing the bounded Ginsburg semilinear languages by using restrictions of NCM [28].

As a consequence of Proposition 12, every bounded language in any semilinear trio L is in L(DCM). The
next proposition shows that if the trio properties are effective, and the family is effectively semilinear (which
means, there is an algorithm which takes as input a finite representation of a member of the family, and it
determines the constant and periods of each of the linear sets), there is an algorithm to effectively construct
a DCM machine accepting a given bounded language in L.

Proposition 13. Let L be any language family that is effectively closed under the trio operations, and is
effectively semilinear. For each bounded language L ∈ L, L ⊆ w∗1 · · ·w∗k (w1, . . . , wk are given), it is possible
to build a DCM machine accepting L.

Proof. Following the proof that Lbd ⊆ L(NCM)bd, given L ⊆ w∗1 · · ·w∗k ∈ L, Corollary 10 indicates that
there is a semilinear set Q such that L = φ(Q). Examining the proof of Proposition 9 (used for Corollary
10), the transducer can be built if w1, . . . , wk are known. Given a transducer, it is possible to construct a
sequence of trio operations simulating it (Corollary 2 of Theorem 3.2.1 in [25]). Since semilinearity is effective
in L, it is possible to construct the constant and periods of each linear set in the proof of Proposition 9. In
Proposition 2 part 2, construction of φ(Q) from Q in [4] is effective given w1, . . . , wk. Lastly, the construction
of a DCM from an NCM in [4] is effective. �
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This provides a deterministic machine model to accept all bounded languages from these language fam-
ilies defined by nondeterministic machines and grammars. Moreover, DCM machines have many decidable
properties, allowing for algorithms to be used on them.

Corollary 14. Let L1 and L2 be two language families effectively closed under the trio operations, and
effectively semilinear. It is decidable, for L1 ∈ Lbd

1 , and L2 ∈ Lbd
2 , whether L1 ⊆ L2, whether L1 = L2 (and

the words over which L1 and L2 are bounded are given), and whether L1 ∩ L2 6= ∅.

Proof. This follows since every bounded language within both language families are in L(DCM) (effectively)
by Proposition 13, and containment, equality, and disjointness are decidable for L(DCM) [5]. �

Hence, the results of this section together show that it is not needed to devise separate proofs for the
standard decision problems applied to bounded languages in semilinear trios. All of the standard decision
problems are always decidable, and their decidability even extends to testing containment, equivalence, and
disjointness between languages from different families, e.g. one language generated by a finite-index ET0L
system [7], and one by a multi-pushdown machine [10], created in entirely different ways.

4. Finite-Index ET0L and Finite-Index Matrix Languages

It is known that the family of finite-index ET0L languages is a semilinear trio [7], and therefore all
bounded languages in it are DCM languages, by Proposition 12. We will show that the bounded languages
in the two families are identical. This demonstrates an application of Proposition 12.

Lemma 15. Let a1, . . . , ak be distinct symbols, and Q ⊆ Nk0 be a semilinear set. Then L = {ai11 · · · a
ik
k |

(i1, . . . , ik) ∈ Q} ∈ L(ET0Lfin).

Proof. Let L be a letter-bounded Ginsburg semilinear language of the form above, and let Σ = {a1, . . . , ak}.
Then ψ(L) is a finite union of linear sets. Consider each of the linear sets, Q, where there are ~v0, ~v1, . . . , ~vr ∈
Nk0 (~v0 the constant, the rest the periods) with Q = {~v0 + i1 ~v1 + · · ·+ ir ~vr | i1, . . . , ir ∈ N0}. Assume that
r ≥ 1, otherwise the set is finite, where the case is obvious.

We create an ET0L system GQ = (V,P, S,Σ) as follows: P = {P0, P1}, V = Σ ∪ {Z} ∪ {Xi,j | 1 ≤ i ≤
k, 1 ≤ j ≤ r} (Z is a “dead” nonterminal), and the productions are:

1. Add S →P1 a
~v0(1)
1 X1,1a

~v0(2)
2 X2,1 · · · a ~v0(k)

k Xk,1 and S →P0 Z.

2. For all Xi,j ∈ V , add Xi,j →P0
a
~vj(i)
i Xi,j .

3. For all Xi,j ∈ V, 1 ≤ j < r, add Xi,j →P1
Xi,j+1.

4. For all Xi,r ∈ V , add Xi,r →P1 λ.

5. a→P a is a production for every a ∈ Σ ∪ {Z}, and P ∈ P.

Claim 1. L(GQ) = {al11 · · · a
lk
k | (l1, . . . , lk) ∈ Q}, and GQ is of index k.

Proof. “⊆” Let w ∈ L(GQ). Thus, there exists S ⇒Q1 x1 ⇒Q2 · · · ⇒Qs xs = w ∈ Σ∗, Ql ∈ {P0, P1},
1 ≤ l ≤ s. Then Q1Q2 · · ·Qs must be of the form

P1P
i1
0 P1P

i2
0 P1 · · ·P ir0 P1,

where ij ∈ N0, by the construction. We will show by induction that, for all 0 ≤ j < r, xi1+···+ij+j+1 (this
is the sentential form after the (j + 1)st application of the production table P1) is equal to

a
~v0(1)+i1 ~v1(1)+···+ij ~vj(1)
1 X1,j+1a

~v0(2)+i1 ~v1(2)+···+ij ~vj(2)
2 X2,j+1 · · · a

~v0(k)+i1 ~v1(k)+···+ij ~vj(k)
k Xk,j+1, (1)
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and for j = r, it is

a
~v0(1)+i1 ~v1(1)+···+ir ~vr(1)
1 a

~v0(2)+i1 ~v1(2)+···+ir ~vr(2)
2 · · · a ~v0(k)+i1 ~v1(k)+···+ir ~vr(k)

k .

The base case, j = 0, follows since x1 = a
~v0(1)
1 X1,1a

~v0(2)
2 X2,1 · · · a ~v0(k)

k Xk,1 using the production of type 1.
Let 0 ≤ j < r and assume that xi1+···+ij+j+1 is equal to the string in Equation (1). Then, productions

created in step 2 must get applied ij+1 times, followed by one application created in step 3 if j + 1 < r, or
one application created in step 4 if j + 1 = r. Then it is clear that the statement holds for j + 1 as well.

It is also immediate that every sentential form in GQ has at most k active symbols, and therefore it is
of index k.

“⊇” Let w = al11 · · · a
lk
k , with (l1, . . . , lk) ∈ Q. Then (l1, . . . , lk) = ~v0 + i1 ~v1 + · · · + ir ~vr, for some

i1, . . . , ir ∈ N0. Then, by applying a production table sequence of the form P1P
i1
0 P1 · · ·P ir0 P1, this changes

the derivation as follows:

S ⇒ a
~v0(1)
1 X1,1a

~v0(2)
2 X2,1 · · · a ~v0(k)

k Xk,1

⇒∗ a ~v0(1)+i1 ~v1(1)
1 X1,2a

~v0(2)+i1 ~v1(2)
2 X2,2 · · · a ~v0(k)+i1 ~v1(k)

k Xk,2

⇒∗ a ~v0(1)+i1 ~v1(1)+···+ir ~vr(1)
1 a

~v0(2)+i1 ~v1(2)+···+ir ~vr(2)
2 · · · a ~v0(k)+i1 ~v1(k)+···+ir ~vr(k)

k

= al11 · · · a
lk
k .

Hence GQ can generate all strings in {al11 · · · a
lk
k | (l1, . . . , lk) ∈ Q}. As L is semilinear, it is the finite

union of linear sets. Thus, L can be generated in this manner since k-index ET0L is closed under union [7].
�

Next, finite-index ET0L languages coincide with languages accepted by other types of finite-index gram-
mars, such as EDT0L, context-free programmed grammars (denoted by CFP), ordered grammars (denoted
by O), and matrix grammars (with the ‘fin’ subscript used for each family) [6].

Proposition 16. The bounded languages in the following families coincide,

• L(NCM),

• L(DCM),

• L(ET0Lfin) = L(EDT0Lfin) = L(CFPfin) = L(Ofin) = L(Mfin),

• the family of bounded Ginsburg semilinear languages.

Proof. ET0Lfin coincides with languages generated by all the other grammar systems of finite-index [6],
and so it follows that the bounded languages within each coincide as well. The rest follows from Proposition
12 and Lemma 15. �

From Proposition 16, we know the bounded languages within NCM and ET0Lfin coincide (which are
strictly included in the bounded languages within ET0L as the non-semilinear language {a2n | n ≥ 0} is in
ET0L). Next, we will address the relationship between NCM and ET0Lfin (over non-bounded languages).

We observe that there are L(ET0Lfin) languages that are not in L(NCM).

Lemma 17. There exists a language L ∈ L(ET0Lfin)− L(NCM).

Proof. Consider L = {x#x | x ∈ {a, b}+}. It is easy to construct an ET0L system of finite index to
generate L. We will show that L cannot be accepted by any NCM.

It was shown in [29] that for any NCM M , there is a constant c (which depends only on M) such that
if w is accepted by M , then w is accepted by M within cn steps, where n = |w|. So suppose L is accepted
by M . Consider a string x#x, where n = |x| ≥ 1. Then M ’s input head will reach # within cn steps. If
M has k counters, the number of configurations (state and counter values) when M reaches # is O(s(cn)k),
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where s is the number of states (as each counter can grow to at most cn in cn moves). Since there are 2n

strings of the form x#x, where x ∈ {a, b}+ and |x| = n, it would follow that for large enough n, there are
distinct strings x and y of length n such that x#y would be accepted by M . This is a contradiction. Hence
L cannot be accepted by any NCM. �

It is an open problem whether there are languages in L(NCM) that are not in ET0Lfin. We conjecture
that over the alphabet Σk = {a1, . . . , ak}, the language Lk = {w | |w|a1 = · · · = |w|ak} is not in L(ET0Lfin).
A candidate witness language that we initially thought of is the one-sided Dyck language on one letter which
is not in ET0Lfin [30]. However, this language cannot be accepted by any blind counter machine, which is
equivalent to an NCM [31]. It is worth noticing that in [32] it is shown that the all the families of 2-sided
Dyck languages D∗k over k generators, with k ≥ 2, are not in ET0Lfin, while it is still open whether D∗1 = L1

is in L(ET0Lfin).
In the subsequent part of the paper, we will provide a partial answer in the affirmative to the latter

conjecture. Precisely, we will prove that an unambiguous finite-index ET0L system cannot generate L1. In
order to prove this result, we need to discuss the property of ambiguity for such structures. This will be
done in the next section.

5. Finite-Index ET0L, Ambiguity, and Connections to Matrix Grammars

Next, the concept of ambiguity will be defined. To our knowledge, ambiguity has never been defined
generally for ET0L. However, it has been studied in [24] for E0L systems, which are a special case of ET0L
with only one table. We will use the same definition as their paper.

Definition 18. Let G be an ET0L system. We say that G is ambiguous of degree r, where r is a positive
integer, if every word in L(G) has at most r distinct derivation trees in G; and some word in L(G) has
exactly r distinct derivation trees. We define G to be ambiguous of degree ∞ if there is no such r. If G is
ambiguous of degree 1, then G is said to be unambiguous. Let amb(G) be the degree of ambiguity of G.

Remark 1. Notice that every ET0L system G such that L(G) 6= ∅ in active normal form has amb(G) =∞,
because the terminals can rewrite to themselves arbitrarily many times, and therefore there are always an
infinite number of distinct derivation trees for every word in L(G). But we will see that this is not always
the case for ET0L systems not in active normal form.

It is possible to interpret terminals of ET0L systems in a similar manner to context-free grammars, where
they do not get rewritten, and they are not members of V . We define reduced ET0L systems G = (V,P, S,Σ)
to be as in the definition of ET0L systems except there are no productions in any table from letters of Σ,
V and Σ are disjoint, and the derivation relation rewrites only the nonterminals and keeps terminals. With
this derivation, a string of terminals cannot be rewritten. We can similarly define the concepts of index k
(which uses the number of nonterminals rather than the number of active symbols), and ambiguity. The
name reduced is due to the derivation trees being “reduced” as terminals do not rewrite and instead the
derivation trees are cut off.

Given any ET0L system G in active normal form, a reduced ET0L system, G′ can be constructed that
simply omits all terminal productions, and in this case, L(G) = L(G′), and G′ has the same index. However,
the concept of ambiguity is arguably simpler with this definition. Certainly, such a reduced ET0L system
does not have to have infinite degree of ambiguity.

Example 2. Consider the reduced ET0L system G = (V,P, S,Σ) where Σ = {a, b,#}, P = {PS , Pa, Pb, Pf},
PS = {S → X#X}, Pa = {X → aX}, Pb = {X → bX}, Pf = {X → λ}. Then, L(G) = {w#w | w ∈
{a, b}∗}. Furthermore, it is evident that G is unambiguous, which is certainly more natural than the infinite
ambiguity for the corresponding ET0L system in active normal form.

Furthermore, the following is true.
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Proposition 19. Given an ET0L system G = (V,P, S,Σ), there exists a reduced ET0L system G′ =
(V ′,P ′, S′,Σ) with L(G) = L(G′) and amb(G) ≥ amb(G′). Moreover, the index of G is equal to the
index of G′.

Proof. Let F be a new “dead” nonterminal, and for all terminals A ∈ AG, make a new primed nonterminal
A′. In all productions of every table of P, replace A ∈ AG ∩ Σ with A′ in both left and right hand sides
of productions; keep non-active terminals as is on right hand sides, but remove any production rewriting
non-active terminals (which must get rewritten to themselves in G). Furthermore, make a new production
table P$ that maps all primed symbols A′ (representing active terminals) to their unprimed variant A, and
changes all other nonterminals in V − Σ to F (which cannot be used in any derivation tree of a word in
L(G)), and rewrites F to itself. Then, G′ simulates G directly, but without rewriting non-active terminals,
and at any point where the sentential form contains only primed letters of letters in AG ∩ Σ and unprimed
terminals, it can change the active symbols to terminals. As there is at most one derivation tree of G′

corresponding to each of G (see e.g. Figure 1), the degree of ambiguity is not increased in G′. Furthermore,

#
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X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

S
<latexit sha1_base64="gECpRYVTD6dEr6VsX4o5bT2PpNk=">AAACE3icbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy5btA9oh5LJZNrQTGZIMsow9Avc2q9xJ279AD9GMDPtwrYeCBzOuTc5OV7MmdK2/W1tbG5t7+yW9sr7B4dHx5WT046KEklom0Q8kj0PK8qZoG3NNKe9WFIcepx2vcl97nefqVQsEk86jakb4pFgASNYG6n1OKxU7bpdAK0TZ0GqjXMo0BxWfgZ+RJKQCk04Vqrv2LF2Myw1I5xOy4NE0RiTCR7RvqECh1S5WRF0iq6M4qMgkuYIjQr170aGQ6XS0DOTIdZjterl4r9erviRVkvvZy9Ypea6lVA6uHMzJuJEU0HmmYKEIx2hvCDkM0mJ5qkhmEhmvoXIGEtMtKmxbPpyVttZJ53rumPXndZNtVGbFwcluIBLqIEDt9CAB2hCGwhQeIU3mFkz6936sD7noxvWYucMlmB9/QKrlp+C</latexit><latexit sha1_base64="gECpRYVTD6dEr6VsX4o5bT2PpNk=">AAACE3icbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy5btA9oh5LJZNrQTGZIMsow9Avc2q9xJ279AD9GMDPtwrYeCBzOuTc5OV7MmdK2/W1tbG5t7+yW9sr7B4dHx5WT046KEklom0Q8kj0PK8qZoG3NNKe9WFIcepx2vcl97nefqVQsEk86jakb4pFgASNYG6n1OKxU7bpdAK0TZ0GqjXMo0BxWfgZ+RJKQCk04Vqrv2LF2Myw1I5xOy4NE0RiTCR7RvqECh1S5WRF0iq6M4qMgkuYIjQr170aGQ6XS0DOTIdZjterl4r9erviRVkvvZy9Ypea6lVA6uHMzJuJEU0HmmYKEIx2hvCDkM0mJ5qkhmEhmvoXIGEtMtKmxbPpyVttZJ53rumPXndZNtVGbFwcluIBLqIEDt9CAB2hCGwhQeIU3mFkz6936sD7noxvWYucMlmB9/QKrlp+C</latexit><latexit sha1_base64="gECpRYVTD6dEr6VsX4o5bT2PpNk=">AAACE3icbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy5btA9oh5LJZNrQTGZIMsow9Avc2q9xJ279AD9GMDPtwrYeCBzOuTc5OV7MmdK2/W1tbG5t7+yW9sr7B4dHx5WT046KEklom0Q8kj0PK8qZoG3NNKe9WFIcepx2vcl97nefqVQsEk86jakb4pFgASNYG6n1OKxU7bpdAK0TZ0GqjXMo0BxWfgZ+RJKQCk04Vqrv2LF2Myw1I5xOy4NE0RiTCR7RvqECh1S5WRF0iq6M4qMgkuYIjQr170aGQ6XS0DOTIdZjterl4r9erviRVkvvZy9Ypea6lVA6uHMzJuJEU0HmmYKEIx2hvCDkM0mJ5qkhmEhmvoXIGEtMtKmxbPpyVttZJ53rumPXndZNtVGbFwcluIBLqIEDt9CAB2hCGwhQeIU3mFkz6936sD7noxvWYucMlmB9/QKrlp+C</latexit><latexit sha1_base64="ubF6RcPPe5C7kkKw1muoy0BCEPY=">AAACE3icbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFNy5btA9oh5LJZNrQzGRIMsow9Avc2q9xJ279AD9GMNPOwrYeCBzOuTc5OV7MmdK2/W2VtrZ3dvfK+5WDw6Pjk+rpWVeJRBLaIYIL2fewopxFtKOZ5rQfS4pDj9OeN73P/d4zlYqJ6EmnMXVDPI5YwAjWRmo/jqo1u2EvgDaJU5AaFGiNqj9DX5AkpJEmHCs1cOxYuxmWmhFOZ5VhomiMyRSP6cDQCIdUudki6AxdGcVHgZDmRBot1L8bGQ6VSkPPTIZYT9S6l4v/erniC61W3s9esErNdWuhdHDnZiyKE00jsswUJBxpgfKCkM8kJZqnhmAimfkWIhMsMdGmxorpy1lvZ5N0rxuO3XDaN7VmvWiuDBdwCXVw4Baa8AAt6AABCq/wBnNrbr1bH9bncrRkFTvnsALr6xcrXp8u</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

�
<latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="fPyuJCQT5qQbm2WriubpqmjtXe0=">AAACGXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcsK9gHtUO5k0jY0kwxJRhmGfoRb+zXuxK0rP0Yw087Cth4IHM45N7k5QcyZNq777ZS2tnd298r7lYPDo+OT6ulZR8tEEdomkkvVC0BTzgRtG2Y47cWKQhRw2g2m97nffaZKMymeTBpTP4KxYCNGwFipO+A2GsKwWnMb7gJ4k3gFqaECrWH1ZxBKkkRUGMJB677nxsbPQBlGOJ1VBommMZApjGnfUgER1X62WHeGr6wS4pFU9giDF+rfiQwirdMosMkIzESve7n4r5croTR65f3sBXRqr1tbyozu/IyJODFUkOVOo4RjI3FeEw6ZosTw1BIgitlvYTIBBcTYMiu2L2+9nU3SuW54bsN7vKk160VzZXSBLlEdeegWNdEDaqE2ImiKXtEbmjtz5935cD6X0ZJTzJyjFThfvyLOodQ=</latexit>

�
<latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="fPyuJCQT5qQbm2WriubpqmjtXe0=">AAACGXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcsK9gHtUO5k0jY0kwxJRhmGfoRb+zXuxK0rP0Yw087Cth4IHM45N7k5QcyZNq777ZS2tnd298r7lYPDo+OT6ulZR8tEEdomkkvVC0BTzgRtG2Y47cWKQhRw2g2m97nffaZKMymeTBpTP4KxYCNGwFipO+A2GsKwWnMb7gJ4k3gFqaECrWH1ZxBKkkRUGMJB677nxsbPQBlGOJ1VBommMZApjGnfUgER1X62WHeGr6wS4pFU9giDF+rfiQwirdMosMkIzESve7n4r5croTR65f3sBXRqr1tbyozu/IyJODFUkOVOo4RjI3FeEw6ZosTw1BIgitlvYTIBBcTYMiu2L2+9nU3SuW54bsN7vKk160VzZXSBLlEdeegWNdEDaqE2ImiKXtEbmjtz5935cD6X0ZJTzJyjFThfvyLOodQ=</latexit>

#
<latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="FpgcBoyHR8Fa1M338UB6BNfPsDM=">AAACFHicbVDLSsNAFJ3UV62vqks3g0HoqiQi6LLgxmUV+4A2lMlk0g6dTMLMjRJC/8Ct/Rp34ta9HyM4abOw1QMDh3PunTlz/ERwDY7zZVU2Nre2d6q7tb39g8Oj+vFJV8epoqxDYxGrvk80E1yyDnAQrJ8oRiJfsJ4/vS383hNTmsfyEbKEeREZSx5ySsBID0N7VLedprMA/kvcktioRHtU/x4GMU0jJoEKovXAdRLwcqKAU8FmtWGqWULolIzZwFBJIqa9fJF0hi+MEuAwVuZIwAv190ZOIq2zyDeTEYGJXvcK8V+vUIIY9Mr7+TPRmbluLRSEN17OZZICk3SZKUwFhhgXDeGAK0ZBZIYQqrj5FqYToggF02PN9OWut/OXdC+brtN076/sVqNsrorO0DlqIBddoxa6Q23UQRSF6AW9ork1t96sd+tjOVqxyp1TtALr8wea3Z9k</latexit>

#
<latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="FpgcBoyHR8Fa1M338UB6BNfPsDM=">AAACFHicbVDLSsNAFJ3UV62vqks3g0HoqiQi6LLgxmUV+4A2lMlk0g6dTMLMjRJC/8Ct/Rp34ta9HyM4abOw1QMDh3PunTlz/ERwDY7zZVU2Nre2d6q7tb39g8Oj+vFJV8epoqxDYxGrvk80E1yyDnAQrJ8oRiJfsJ4/vS383hNTmsfyEbKEeREZSx5ySsBID0N7VLedprMA/kvcktioRHtU/x4GMU0jJoEKovXAdRLwcqKAU8FmtWGqWULolIzZwFBJIqa9fJF0hi+MEuAwVuZIwAv190ZOIq2zyDeTEYGJXvcK8V+vUIIY9Mr7+TPRmbluLRSEN17OZZICk3SZKUwFhhgXDeGAK0ZBZIYQqrj5FqYToggF02PN9OWut/OXdC+brtN076/sVqNsrorO0DlqIBddoxa6Q23UQRSF6AW9ork1t96sd+tjOVqxyp1TtALr8wea3Z9k</latexit>

#
<latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="FpgcBoyHR8Fa1M338UB6BNfPsDM=">AAACFHicbVDLSsNAFJ3UV62vqks3g0HoqiQi6LLgxmUV+4A2lMlk0g6dTMLMjRJC/8Ct/Rp34ta9HyM4abOw1QMDh3PunTlz/ERwDY7zZVU2Nre2d6q7tb39g8Oj+vFJV8epoqxDYxGrvk80E1yyDnAQrJ8oRiJfsJ4/vS383hNTmsfyEbKEeREZSx5ySsBID0N7VLedprMA/kvcktioRHtU/x4GMU0jJoEKovXAdRLwcqKAU8FmtWGqWULolIzZwFBJIqa9fJF0hi+MEuAwVuZIwAv190ZOIq2zyDeTEYGJXvcK8V+vUIIY9Mr7+TPRmbluLRSEN17OZZICk3SZKUwFhhgXDeGAK0ZBZIYQqrj5FqYToggF02PN9OWut/OXdC+brtN076/sVqNsrorO0DlqIBddoxa6Q23UQRSF6AW9ork1t96sd+tjOVqxyp1TtALr8wea3Z9k</latexit>

#
<latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="FpgcBoyHR8Fa1M338UB6BNfPsDM=">AAACFHicbVDLSsNAFJ3UV62vqks3g0HoqiQi6LLgxmUV+4A2lMlk0g6dTMLMjRJC/8Ct/Rp34ta9HyM4abOw1QMDh3PunTlz/ERwDY7zZVU2Nre2d6q7tb39g8Oj+vFJV8epoqxDYxGrvk80E1yyDnAQrJ8oRiJfsJ4/vS383hNTmsfyEbKEeREZSx5ySsBID0N7VLedprMA/kvcktioRHtU/x4GMU0jJoEKovXAdRLwcqKAU8FmtWGqWULolIzZwFBJIqa9fJF0hi+MEuAwVuZIwAv190ZOIq2zyDeTEYGJXvcK8V+vUIIY9Mr7+TPRmbluLRSEN17OZZICk3SZKUwFhhgXDeGAK0ZBZIYQqrj5FqYToggF02PN9OWut/OXdC+brtN076/sVqNsrorO0DlqIBddoxa6Q23UQRSF6AW9ork1t96sd+tjOVqxyp1TtALr8wea3Z9k</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

(a) derivation tree of G

#
<latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="FpgcBoyHR8Fa1M338UB6BNfPsDM=">AAACFHicbVDLSsNAFJ3UV62vqks3g0HoqiQi6LLgxmUV+4A2lMlk0g6dTMLMjRJC/8Ct/Rp34ta9HyM4abOw1QMDh3PunTlz/ERwDY7zZVU2Nre2d6q7tb39g8Oj+vFJV8epoqxDYxGrvk80E1yyDnAQrJ8oRiJfsJ4/vS383hNTmsfyEbKEeREZSx5ySsBID0N7VLedprMA/kvcktioRHtU/x4GMU0jJoEKovXAdRLwcqKAU8FmtWGqWULolIzZwFBJIqa9fJF0hi+MEuAwVuZIwAv190ZOIq2zyDeTEYGJXvcK8V+vUIIY9Mr7+TPRmbluLRSEN17OZZICk3SZKUwFhhgXDeGAK0ZBZIYQqrj5FqYToggF02PN9OWut/OXdC+brtN076/sVqNsrorO0DlqIBddoxa6Q23UQRSF6AW9ork1t96sd+tjOVqxyp1TtALr8wea3Z9k</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

S
<latexit sha1_base64="gECpRYVTD6dEr6VsX4o5bT2PpNk=">AAACE3icbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy5btA9oh5LJZNrQTGZIMsow9Avc2q9xJ279AD9GMDPtwrYeCBzOuTc5OV7MmdK2/W1tbG5t7+yW9sr7B4dHx5WT046KEklom0Q8kj0PK8qZoG3NNKe9WFIcepx2vcl97nefqVQsEk86jakb4pFgASNYG6n1OKxU7bpdAK0TZ0GqjXMo0BxWfgZ+RJKQCk04Vqrv2LF2Myw1I5xOy4NE0RiTCR7RvqECh1S5WRF0iq6M4qMgkuYIjQr170aGQ6XS0DOTIdZjterl4r9erviRVkvvZy9Ypea6lVA6uHMzJuJEU0HmmYKEIx2hvCDkM0mJ5qkhmEhmvoXIGEtMtKmxbPpyVttZJ53rumPXndZNtVGbFwcluIBLqIEDt9CAB2hCGwhQeIU3mFkz6936sD7noxvWYucMlmB9/QKrlp+C</latexit><latexit sha1_base64="gECpRYVTD6dEr6VsX4o5bT2PpNk=">AAACE3icbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy5btA9oh5LJZNrQTGZIMsow9Avc2q9xJ279AD9GMDPtwrYeCBzOuTc5OV7MmdK2/W1tbG5t7+yW9sr7B4dHx5WT046KEklom0Q8kj0PK8qZoG3NNKe9WFIcepx2vcl97nefqVQsEk86jakb4pFgASNYG6n1OKxU7bpdAK0TZ0GqjXMo0BxWfgZ+RJKQCk04Vqrv2LF2Myw1I5xOy4NE0RiTCR7RvqECh1S5WRF0iq6M4qMgkuYIjQr170aGQ6XS0DOTIdZjterl4r9erviRVkvvZy9Ypea6lVA6uHMzJuJEU0HmmYKEIx2hvCDkM0mJ5qkhmEhmvoXIGEtMtKmxbPpyVttZJ53rumPXndZNtVGbFwcluIBLqIEDt9CAB2hCGwhQeIU3mFkz6936sD7noxvWYucMlmB9/QKrlp+C</latexit><latexit sha1_base64="gECpRYVTD6dEr6VsX4o5bT2PpNk=">AAACE3icbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy5btA9oh5LJZNrQTGZIMsow9Avc2q9xJ279AD9GMDPtwrYeCBzOuTc5OV7MmdK2/W1tbG5t7+yW9sr7B4dHx5WT046KEklom0Q8kj0PK8qZoG3NNKe9WFIcepx2vcl97nefqVQsEk86jakb4pFgASNYG6n1OKxU7bpdAK0TZ0GqjXMo0BxWfgZ+RJKQCk04Vqrv2LF2Myw1I5xOy4NE0RiTCR7RvqECh1S5WRF0iq6M4qMgkuYIjQr170aGQ6XS0DOTIdZjterl4r9erviRVkvvZy9Ypea6lVA6uHMzJuJEU0HmmYKEIx2hvCDkM0mJ5qkhmEhmvoXIGEtMtKmxbPpyVttZJ53rumPXndZNtVGbFwcluIBLqIEDt9CAB2hCGwhQeIU3mFkz6936sD7noxvWYucMlmB9/QKrlp+C</latexit><latexit sha1_base64="ubF6RcPPe5C7kkKw1muoy0BCEPY=">AAACE3icbVDLSgMxFL1TX7W+qi7dBIvQVZkRQZcFNy5btA9oh5LJZNrQzGRIMsow9Avc2q9xJ279AD9GMNPOwrYeCBzOuTc5OV7MmdK2/W2VtrZ3dvfK+5WDw6Pjk+rpWVeJRBLaIYIL2fewopxFtKOZ5rQfS4pDj9OeN73P/d4zlYqJ6EmnMXVDPI5YwAjWRmo/jqo1u2EvgDaJU5AaFGiNqj9DX5AkpJEmHCs1cOxYuxmWmhFOZ5VhomiMyRSP6cDQCIdUudki6AxdGcVHgZDmRBot1L8bGQ6VSkPPTIZYT9S6l4v/erniC61W3s9esErNdWuhdHDnZiyKE00jsswUJBxpgfKCkM8kJZqnhmAimfkWIhMsMdGmxorpy1lvZ5N0rxuO3XDaN7VmvWiuDBdwCXVw4Baa8AAt6AABCq/wBnNrbr1bH9bncrRkFTvnsALr6xcrXp8u</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>
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(b) derivation tree of G′

Figure 1: Starting with an ET0L-system generating {w#w | w ∈ {a, b}∗} (similar to Example 2 but with additional produc-
tions), from a derivation in image 1a, another in G′ is constructed by Proposition 19 in image 1b with the same yield.

as the index is defined involving the number of active symbols, the construction changes each active symbol
to a nonterminal, which does not affect the index. �

The converse also works, which demonstrates that examining reduced ET0L systems is not necessary in
general.

Proposition 20. Let G = (V,P, S,Σ) be a reduced ET0L system. Then there exists an ET0L system G =
(V ,P, S,Σ) with L(G) = L(G), and amb(G) = amb(G), and the index of G is less than or equal to the
index of G.

Proof. Let P = {P1, . . . , Pn}. Define V = V ∪{A | A ∈ V ∪Σ∪{λ}}∪{A1, A2 | A ∈ Σ∪{λ}}∪{F} (where
A,A1, A2 are new symbols, as with λ, λ1, λ2), P = {P1, . . . , Pn, P$}. Let h1 be a function from (V ∪ Σ)∗ to

G
∗

that, akin to a morphism, maps each letter of V to itself, and each a ∈ Σ to a1, but also maps λ to λ1

(which makes it not a morphism). Similarly, for a word w ∈ Σ∗, let w be the word obtained by adding a
bar to each letter of w, but on λ, changes it to λ. The construction of productions is as follows:

• For all A→ α ∈ Pi, to Pi, add: A→ h1(α). Furthermore, if α /∈ Σ∗ (and so there is some letter in V
in α), add all possible productions of the form A→ α′, where α′ is obtained from h1(α) by replacing
one or more occurrences of any letter B ∈ V with B. If α ∈ Σ∗, add A→ α.

• In all Pi, for all a ∈ Σ ∪ {λ}, add a1 → a2, a2 → a2, a→ F, F → F .

• In P$, add F → F ; for all a ∈ Σ ∪ {λ}, add a → a, a1 → F, a2 → a; for all a ∈ Σ, add a → F ; for all
A ∈ V , add A→ F,A→ F .
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Essentially, G simulates G, and in every derivation, G guesses one or more paths (later verified to be
every path with maximum height in the derivation trees in G), and uses bars on each letter derived on those
paths. Only P$ can be used to derive terminals, and therefore it must be used last. Furthermore, if it is used
once and does not produce all terminals, then at least one F must be produced, and it can never change from
F and therefore never produces a word in the language. Therefore, it can only be used once at the last step
of the derivation, only producing letters in Σ in any successful derivation. Furthermore, for all non-barred
nonterminals produced, any terminals produced use a 1 as a subscript, which must then immediately change
to 2 as subscript at the next height, and then they remain the same until the last step of the derivation
where they change into the appropriate terminal. As P$ changes any letter with 1 as subscript to F , any
production of G simulated that is not barred that produces a terminal or the empty word in G, must be
simulated before the last simulated step of the derivation in G. For this reason, the barred terminals must
be exactly those produced at the last step of the derivation. This has the effect of pushing all terminals
produced to the last height of every derivation tree, but the heights of the derivation trees are always one
more (due to the application of P$) than the corresponding heights in G. An example of the conversion is
shown in Figure 2.

S
<latexit sha1_base64="6ZV1/dTGJfyqNfcExfmJXS5t9D4=">AAAB6HicbVBNS8NAEJ3Ur1q/6sfNy2IReiqJCHosePHYoq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3KY9aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWat71yxW35uYgq8RbkEr9BHI0+uWv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7Wf5oVNybpUBCWNlSxqSq78nMhppPYkC2xlRM9LL3kz8z+umJrz2My6T1KBk80VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmRD8JZfXiXti5rn1rzmZaVenacBRTiFM6iCB1dQh1toQAsYIDzDK7w5j86L8+58zFsLzmLmGP7A+fwBGH6NEQ==</latexit><latexit sha1_base64="6ZV1/dTGJfyqNfcExfmJXS5t9D4=">AAAB6HicbVBNS8NAEJ3Ur1q/6sfNy2IReiqJCHosePHYoq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3KY9aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWat71yxW35uYgq8RbkEr9BHI0+uWv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7Wf5oVNybpUBCWNlSxqSq78nMhppPYkC2xlRM9LL3kz8z+umJrz2My6T1KBk80VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmRD8JZfXiXti5rn1rzmZaVenacBRTiFM6iCB1dQh1toQAsYIDzDK7w5j86L8+58zFsLzmLmGP7A+fwBGH6NEQ==</latexit><latexit sha1_base64="6ZV1/dTGJfyqNfcExfmJXS5t9D4=">AAAB6HicbVBNS8NAEJ3Ur1q/6sfNy2IReiqJCHosePHYoq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3KY9aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWat71yxW35uYgq8RbkEr9BHI0+uWv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7Wf5oVNybpUBCWNlSxqSq78nMhppPYkC2xlRM9LL3kz8z+umJrz2My6T1KBk80VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmRD8JZfXiXti5rn1rzmZaVenacBRTiFM6iCB1dQh1toQAsYIDzDK7w5j86L8+58zFsLzmLmGP7A+fwBGH6NEQ==</latexit><latexit sha1_base64="gbvol9KIgM8bOiDyZr0dp6VDzt4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeCF48t2g9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJYPZpqgH9GR5CFn1FipeT8oV9yauwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVnz3JrXvKrUq3kcRTiDc6iCB9dQhztoQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AplOMvQ==</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

X
<latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="wHmwFcCKppdZjg2SSC+j8CL4rY8=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaR2f1St2Q27ANokzpLUmhdQoDWq/gz9iCQhFZpwrNTAsWPtZlhqRjidVYaJojEmUzymA0MFDqlysyLoDF0bxUdBJM0RGhXq340Mh0qloWcmQ6wnat3LxX+9XPEjrVbez16wSs11a6F0cO9mTMSJpoIsMgUJRzpCeUHIZ5ISzVNDMJHMfAuRCZaYaFNjxfTlrLezSbo3DcduOO3bWrO+KA7KcAlXUAcH7qAJj9CCDhCg8ApvMLfm1rv1YX0uRkvWcuccVmB9/QK0AZ+H</latexit><latexit sha1_base64="z5oOf+GWm7NeJsTqqxVzN8le9Yc=">AAACE3icbVDLSgMxFL3js9ZX1aWbYBG6KjMi6LLgxmUL9gHtUDKZTBuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFaFtIrlUvQBrypmgbcMMp71EURwHnHaDyUPhd5+p0kyKJ5Ml1I/xSLCIEWys1OoNK1W37s6BNom3JFVYojms/AxCSdKYCkM41rrvuYnxc6wMI5xOy4NU0wSTCR7RvqUCx1T7+TzoFF1bJUSRVPYIg+bq340cx1pncWAnY2zGet0rxH+9Qgml0Svv5y9YZ/a6tVAmuvdzJpLUUEEWmaKUIyNRURAKmaLE8MwSTBSz30JkjBUmxtZYtn156+1sks5N3XPrXuu22qgtmyvBJVxBDTy4gwY8QhPaQIDCK7zBzJk5786H87kY3XKWOxewAufrFzPJnzM=</latexit>

�
<latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="fPyuJCQT5qQbm2WriubpqmjtXe0=">AAACGXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcsK9gHtUO5k0jY0kwxJRhmGfoRb+zXuxK0rP0Yw087Cth4IHM45N7k5QcyZNq777ZS2tnd298r7lYPDo+OT6ulZR8tEEdomkkvVC0BTzgRtG2Y47cWKQhRw2g2m97nffaZKMymeTBpTP4KxYCNGwFipO+A2GsKwWnMb7gJ4k3gFqaECrWH1ZxBKkkRUGMJB677nxsbPQBlGOJ1VBommMZApjGnfUgER1X62WHeGr6wS4pFU9giDF+rfiQwirdMosMkIzESve7n4r5croTR65f3sBXRqr1tbyozu/IyJODFUkOVOo4RjI3FeEw6ZosTw1BIgitlvYTIBBcTYMiu2L2+9nU3SuW54bsN7vKk160VzZXSBLlEdeegWNdEDaqE2ImiKXtEbmjtz5935cD6X0ZJTzJyjFThfvyLOodQ=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

�
<latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="fPyuJCQT5qQbm2WriubpqmjtXe0=">AAACGXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcsK9gHtUO5k0jY0kwxJRhmGfoRb+zXuxK0rP0Yw087Cth4IHM45N7k5QcyZNq777ZS2tnd298r7lYPDo+OT6ulZR8tEEdomkkvVC0BTzgRtG2Y47cWKQhRw2g2m97nffaZKMymeTBpTP4KxYCNGwFipO+A2GsKwWnMb7gJ4k3gFqaECrWH1ZxBKkkRUGMJB677nxsbPQBlGOJ1VBommMZApjGnfUgER1X62WHeGr6wS4pFU9giDF+rfiQwirdMosMkIzESve7n4r5croTR65f3sBXRqr1tbyozu/IyJODFUkOVOo4RjI3FeEw6ZosTw1BIgitlvYTIBBcTYMiu2L2+9nU3SuW54bsN7vKk160VzZXSBLlEdeegWNdEDaqE2ImiKXtEbmjtz5935cD6X0ZJTzJyjFThfvyLOodQ=</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

#
<latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="FpgcBoyHR8Fa1M338UB6BNfPsDM=">AAACFHicbVDLSsNAFJ3UV62vqks3g0HoqiQi6LLgxmUV+4A2lMlk0g6dTMLMjRJC/8Ct/Rp34ta9HyM4abOw1QMDh3PunTlz/ERwDY7zZVU2Nre2d6q7tb39g8Oj+vFJV8epoqxDYxGrvk80E1yyDnAQrJ8oRiJfsJ4/vS383hNTmsfyEbKEeREZSx5ySsBID0N7VLedprMA/kvcktioRHtU/x4GMU0jJoEKovXAdRLwcqKAU8FmtWGqWULolIzZwFBJIqa9fJF0hi+MEuAwVuZIwAv190ZOIq2zyDeTEYGJXvcK8V+vUIIY9Mr7+TPRmbluLRSEN17OZZICk3SZKUwFhhgXDeGAK0ZBZIYQqrj5FqYToggF02PN9OWut/OXdC+brtN076/sVqNsrorO0DlqIBddoxa6Q23UQRSF6AW9ork1t96sd+tjOVqxyp1TtALr8wea3Z9k</latexit>

(a) derivation tree of G

S
<latexit sha1_base64="zgUsVbb707oP9c468cSMRXsuStg=">AAAB83icbVDLSgMxFL1TX7W+6mPnJliErsqMFHRZcOOyon1AZyiZNNOGZpIhyQhl6G+4caGIW3/GnX9jZtqFth4IHM65h3tzwoQzbVz32yltbG5t75R3K3v7B4dH1eOTrpapIrRDJJeqH2JNORO0Y5jhtJ8oiuOQ0144vc393hNVmknxaGYJDWI8FixiBBsr+b60Zp7NHubDas1tuAXQOvGWpNY6gwLtYfXLH0mSxlQYwrHWA89NTJBhZRjhdF7xU00TTKZ4TAeWChxTHWTFzXN0aZURiqSyTxhUqL8TGY61nsWhnYyxmehVLxf/8wapiW6CjIkkNVSQxaIo5chIlBeARkxRYvjMEkwUs7ciMsEKE2NrqtgSvNUvr5PuVcNzG959s9aqL9qAMpzDBdTBg2towR20oQMEEniGV3hzUufFeXc+FqMlZ5k5hT9wPn8A8YuSNw==</latexit><latexit sha1_base64="zgUsVbb707oP9c468cSMRXsuStg=">AAAB83icbVDLSgMxFL1TX7W+6mPnJliErsqMFHRZcOOyon1AZyiZNNOGZpIhyQhl6G+4caGIW3/GnX9jZtqFth4IHM65h3tzwoQzbVz32yltbG5t75R3K3v7B4dH1eOTrpapIrRDJJeqH2JNORO0Y5jhtJ8oiuOQ0144vc393hNVmknxaGYJDWI8FixiBBsr+b60Zp7NHubDas1tuAXQOvGWpNY6gwLtYfXLH0mSxlQYwrHWA89NTJBhZRjhdF7xU00TTKZ4TAeWChxTHWTFzXN0aZURiqSyTxhUqL8TGY61nsWhnYyxmehVLxf/8wapiW6CjIkkNVSQxaIo5chIlBeARkxRYvjMEkwUs7ciMsEKE2NrqtgSvNUvr5PuVcNzG959s9aqL9qAMpzDBdTBg2towR20oQMEEniGV3hzUufFeXc+FqMlZ5k5hT9wPn8A8YuSNw==</latexit><latexit sha1_base64="zgUsVbb707oP9c468cSMRXsuStg=">AAAB83icbVDLSgMxFL1TX7W+6mPnJliErsqMFHRZcOOyon1AZyiZNNOGZpIhyQhl6G+4caGIW3/GnX9jZtqFth4IHM65h3tzwoQzbVz32yltbG5t75R3K3v7B4dH1eOTrpapIrRDJJeqH2JNORO0Y5jhtJ8oiuOQ0144vc393hNVmknxaGYJDWI8FixiBBsr+b60Zp7NHubDas1tuAXQOvGWpNY6gwLtYfXLH0mSxlQYwrHWA89NTJBhZRjhdF7xU00TTKZ4TAeWChxTHWTFzXN0aZURiqSyTxhUqL8TGY61nsWhnYyxmehVLxf/8wapiW6CjIkkNVSQxaIo5chIlBeARkxRYvjMEkwUs7ciMsEKE2NrqtgSvNUvr5PuVcNzG959s9aqL9qAMpzDBdTBg2towR20oQMEEniGV3hzUufFeXc+FqMlZ5k5hT9wPn8A8YuSNw==</latexit><latexit sha1_base64="ARpC/ea6vXpPWhVWwmjwkWcrgRs=">AAAB83icbVDLSgMxFL1TX7W+Rl26CRahqzIjgi4LblxWtA/oDCWTZtrQTDIkGaEM/Q03LhRx68+482/MtLPQ1gOBwzn3cG9OlHKmjed9O5WNza3tnepubW//4PDIPT7papkpQjtEcqn6EdaUM0E7hhlO+6miOIk47UXT28LvPVGlmRSPZpbSMMFjwWJGsLFSEEhrFtn8YT50617TWwCtE78kdSjRHrpfwUiSLKHCEI61HvheasIcK8MIp/NakGmaYjLFYzqwVOCE6jBf3DxHF1YZoVgq+4RBC/V3IseJ1rMkspMJNhO96hXif94gM/FNmDORZoYKslwUZxwZiYoC0IgpSgyfWYKJYvZWRCZYYWJsTTVbgr/65XXSvWz6XtO/v6q3GmUdVTiDc2iAD9fQgjtoQwcIpPAMr/DmZM6L8+58LEcrTpk5hT9wPn8Af2+R4w==</latexit>

X
<latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="CBXO9LPRjIiagylQyPzNYVexwXs=">AAACHnicbVDLSsNAFL2pr1pfVZduBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnDSZmFbDwwczrln5s7xE86Utu1vq7K1vbO7V92vHRweHZ/UT896SqSS0C4RXMiBjxXlLKZdzTSng0RSHPmc9v3pfeH3n6lUTMRPOkuoF+FxzEJGsDaS6wpjFtl8MBvVG3bLXgBtEqckDSjRGdV/3ECQNKKxJhwrNXTsRHs5lpoRTmc1N1U0wWSKx3RoaIwjqrx8sfMMXRklQKGQ5sQaLdS/iRxHSmWRbyYjrCdq3SvEf71CCYRWK+/nL1hl5rq1pXR45+UsTlJNY7LcKUw50gIVXaGASUo0zwzBRDLzLUQmWGKiTaM105ez3s4m6V23HLvlPN402s2yuSpcwCU0wYFbaMMDdKALBBJ4hTeYW3Pr3fqwPpejFavMnMMKrK9f2aukWQ==</latexit>

X
<latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="CBXO9LPRjIiagylQyPzNYVexwXs=">AAACHnicbVDLSsNAFL2pr1pfVZduBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnDSZmFbDwwczrln5s7xE86Utu1vq7K1vbO7V92vHRweHZ/UT896SqSS0C4RXMiBjxXlLKZdzTSng0RSHPmc9v3pfeH3n6lUTMRPOkuoF+FxzEJGsDaS6wpjFtl8MBvVG3bLXgBtEqckDSjRGdV/3ECQNKKxJhwrNXTsRHs5lpoRTmc1N1U0wWSKx3RoaIwjqrx8sfMMXRklQKGQ5sQaLdS/iRxHSmWRbyYjrCdq3SvEf71CCYRWK+/nL1hl5rq1pXR45+UsTlJNY7LcKUw50gIVXaGASUo0zwzBRDLzLUQmWGKiTaM105ez3s4m6V23HLvlPN402s2yuSpcwCU0wYFbaMMDdKALBBJ4hTeYW3Pr3fqwPpejFavMnMMKrK9f2aukWQ==</latexit>

X
<latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="CBXO9LPRjIiagylQyPzNYVexwXs=">AAACHnicbVDLSsNAFL2pr1pfVZduBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnDSZmFbDwwczrln5s7xE86Utu1vq7K1vbO7V92vHRweHZ/UT896SqSS0C4RXMiBjxXlLKZdzTSng0RSHPmc9v3pfeH3n6lUTMRPOkuoF+FxzEJGsDaS6wpjFtl8MBvVG3bLXgBtEqckDSjRGdV/3ECQNKKxJhwrNXTsRHs5lpoRTmc1N1U0wWSKx3RoaIwjqrx8sfMMXRklQKGQ5sQaLdS/iRxHSmWRbyYjrCdq3SvEf71CCYRWK+/nL1hl5rq1pXR45+UsTlJNY7LcKUw50gIVXaGASUo0zwzBRDLzLUQmWGKiTaM105ez3s4m6V23HLvlPN402s2yuSpcwCU0wYFbaMMDdKALBBJ4hTeYW3Pr3fqwPpejFavMnMMKrK9f2aukWQ==</latexit>

X
<latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="CBXO9LPRjIiagylQyPzNYVexwXs=">AAACHnicbVDLSsNAFL2pr1pfVZduBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnDSZmFbDwwczrln5s7xE86Utu1vq7K1vbO7V92vHRweHZ/UT896SqSS0C4RXMiBjxXlLKZdzTSng0RSHPmc9v3pfeH3n6lUTMRPOkuoF+FxzEJGsDaS6wpjFtl8MBvVG3bLXgBtEqckDSjRGdV/3ECQNKKxJhwrNXTsRHs5lpoRTmc1N1U0wWSKx3RoaIwjqrx8sfMMXRklQKGQ5sQaLdS/iRxHSmWRbyYjrCdq3SvEf71CCYRWK+/nL1hl5rq1pXR45+UsTlJNY7LcKUw50gIVXaGASUo0zwzBRDLzLUQmWGKiTaM105ez3s4m6V23HLvlPN402s2yuSpcwCU0wYFbaMMDdKALBBJ4hTeYW3Pr3fqwPpejFavMnMMKrK9f2aukWQ==</latexit>

X
<latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="CBXO9LPRjIiagylQyPzNYVexwXs=">AAACHnicbVDLSsNAFL2pr1pfVZduBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnDSZmFbDwwczrln5s7xE86Utu1vq7K1vbO7V92vHRweHZ/UT896SqSS0C4RXMiBjxXlLKZdzTSng0RSHPmc9v3pfeH3n6lUTMRPOkuoF+FxzEJGsDaS6wpjFtl8MBvVG3bLXgBtEqckDSjRGdV/3ECQNKKxJhwrNXTsRHs5lpoRTmc1N1U0wWSKx3RoaIwjqrx8sfMMXRklQKGQ5sQaLdS/iRxHSmWRbyYjrCdq3SvEf71CCYRWK+/nL1hl5rq1pXR45+UsTlJNY7LcKUw50gIVXaGASUo0zwzBRDLzLUQmWGKiTaM105ez3s4m6V23HLvlPN402s2yuSpcwCU0wYFbaMMDdKALBBJ4hTeYW3Pr3fqwPpejFavMnMMKrK9f2aukWQ==</latexit>

a1
<latexit sha1_base64="aWaOJSxLWNqf75E/kJGJaRgjczE=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR7x0BlWa3bDLoDWibMgteYZFGgNqz8DPyJJSIUmHCvVd+xYuxmWmhFOp5VBomiMyQSPaN9QgUOq3KyIOkWXRvFREElzhEaF+ncjw6FSaeiZyRDrsVr1cvFfL1f8SKul97MXrFJz3UooHdy6GRNxoqkg80xBwpGOUF4R8pmkRPPUEEwkM99CZIwlJtoUWTF9OavtrJPOVcOxG87Dda1ZnxcHZTiHC6iDAzfQhHtoQRsIjOAV3mBmzax368P6nI+WrMXOKSzB+voFAPegNA==</latexit><latexit sha1_base64="aWaOJSxLWNqf75E/kJGJaRgjczE=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR7x0BlWa3bDLoDWibMgteYZFGgNqz8DPyJJSIUmHCvVd+xYuxmWmhFOp5VBomiMyQSPaN9QgUOq3KyIOkWXRvFREElzhEaF+ncjw6FSaeiZyRDrsVr1cvFfL1f8SKul97MXrFJz3UooHdy6GRNxoqkg80xBwpGOUF4R8pmkRPPUEEwkM99CZIwlJtoUWTF9OavtrJPOVcOxG87Dda1ZnxcHZTiHC6iDAzfQhHtoQRsIjOAV3mBmzax368P6nI+WrMXOKSzB+voFAPegNA==</latexit><latexit sha1_base64="aWaOJSxLWNqf75E/kJGJaRgjczE=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR7x0BlWa3bDLoDWibMgteYZFGgNqz8DPyJJSIUmHCvVd+xYuxmWmhFOp5VBomiMyQSPaN9QgUOq3KyIOkWXRvFREElzhEaF+ncjw6FSaeiZyRDrsVr1cvFfL1f8SKul97MXrFJz3UooHdy6GRNxoqkg80xBwpGOUF4R8pmkRPPUEEwkM99CZIwlJtoUWTF9OavtrJPOVcOxG87Dda1ZnxcHZTiHC6iDAzfQhHtoQRsIjOAV3mBmzax368P6nI+WrMXOKSzB+voFAPegNA==</latexit><latexit sha1_base64="xcLd8jgv0ZIU1R4qb0V140jZe5c=">AAACFXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcuK9gHtUDKZtA3NJENyRxmGfoJb+zXuxK1rP0Yw087CVg8EDufcm5ycIBbcgOt+OaWNza3tnfJuZW//4PCoenzSMSrRlLWpEkr3AmKY4JK1gYNgvVgzEgWCdYPpbe53n5g2XMlHSGPmR2Qs+YhTAlZ6IENvWK25DXcB/Jd4BamhAq1h9XsQKppETAIVxJi+58bgZ0QDp4LNKoPEsJjQKRmzvqWSRMz42SLqDF9YJcQjpe2RgBfq742MRMakUWAnIwITs+7l4r9eroQKzMr72TMxqb1uLRSMbvyMyzgBJuky0ygRGBTOK8Ih14yCSC0hVHP7LUwnRBMKtsiK7ctbb+cv6Vw2PLfh3V/VmvWiuTI6Q+eojjx0jZroDrVQG1E0Ri/oFc2dufPmvDsfy9GSU+ycohU4nz+AsJ/g</latexit>

a2
<latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="EeFYx/rg4eHgYSIE53IMTMeJXIo=">AAACFXicbVDLSgMxFL1TX7W+qi7dBIvQVZkpgi4LblxWtA9oh5LJZNrQTGZIMsow9BPc2q9xJ25d+zGCmXYWtvVA4HDOvcnJ8WLOlLbtb6u0tb2zu1ferxwcHh2fVE/PuipKJKEdEvFI9j2sKGeCdjTTnPZjSXHocdrzpne533umUrFIPOk0pm6Ix4IFjGBtpEc8ao6qNbthL4A2iVOQGhRoj6o/Qz8iSUiFJhwrNXDsWLsZlpoRTmeVYaJojMkUj+nAUIFDqtxsEXWGrozioyCS5giNFurfjQyHSqWhZyZDrCdq3cvFf71c8SOtVt7PXrBKzXVroXRw62ZMxImmgiwzBQlHOkJ5RchnkhLNU0Mwkcx8C5EJlphoU2TF9OWst7NJus2GYzech+taq140V4YLuIQ6OHADLbiHNnSAwBhe4Q3m1tx6tz6sz+VoySp2zmEF1tcvgl+f4Q==</latexit>

b1
<latexit sha1_base64="gDvD1V4QetNapilkQ+bbGDlVkEo=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR69oTOs1uyGXQCtE2dBas0zKNAaVn8GfkSSkApNOFaq79ixdjMsNSOcTiuDRNEYkwke0b6hAodUuVkRdYoujeKjIJLmCI0K9e9GhkOl0tAzkyHWY7Xq5eK/Xq74kVZL72cvWKXmupVQOrh1MybiRFNB5pmChCMdobwi5DNJieapIZhIZr6FyBhLTLQpsmL6clbbWSedq4ZjN5yH61qzPi8OynAOF1AHB26gCffQgjYQGMErvMHMmlnv1of1OR8tWYudU1iC9fULAqigNQ==</latexit><latexit sha1_base64="gDvD1V4QetNapilkQ+bbGDlVkEo=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR69oTOs1uyGXQCtE2dBas0zKNAaVn8GfkSSkApNOFaq79ixdjMsNSOcTiuDRNEYkwke0b6hAodUuVkRdYoujeKjIJLmCI0K9e9GhkOl0tAzkyHWY7Xq5eK/Xq74kVZL72cvWKXmupVQOrh1MybiRFNB5pmChCMdobwi5DNJieapIZhIZr6FyBhLTLQpsmL6clbbWSedq4ZjN5yH61qzPi8OynAOF1AHB26gCffQgjYQGMErvMHMmlnv1of1OR8tWYudU1iC9fULAqigNQ==</latexit><latexit sha1_base64="gDvD1V4QetNapilkQ+bbGDlVkEo=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR69oTOs1uyGXQCtE2dBas0zKNAaVn8GfkSSkApNOFaq79ixdjMsNSOcTiuDRNEYkwke0b6hAodUuVkRdYoujeKjIJLmCI0K9e9GhkOl0tAzkyHWY7Xq5eK/Xq74kVZL72cvWKXmupVQOrh1MybiRFNB5pmChCMdobwi5DNJieapIZhIZr6FyBhLTLQpsmL6clbbWSedq4ZjN5yH61qzPi8OynAOF1AHB26gCffQgjYQGMErvMHMmlnv1of1OR8tWYudU1iC9fULAqigNQ==</latexit><latexit sha1_base64="oavqDxDbqXacBSIy5vzNBKsVJr8=">AAACFXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcuK9gHtUDKZtA3NJENyRxmGfoJb+zXuxK1rP0Yw087CVg8EDufcm5ycIBbcgOt+OaWNza3tnfJuZW//4PCoenzSMSrRlLWpEkr3AmKY4JK1gYNgvVgzEgWCdYPpbe53n5g2XMlHSGPmR2Qs+YhTAlZ6CIbesFpzG+4C+C/xClJDBVrD6vcgVDSJmAQqiDF9z43Bz4gGTgWbVQaJYTGhUzJmfUsliZjxs0XUGb6wSohHStsjAS/U3xsZiYxJo8BORgQmZt3LxX+9XAkVmJX3s2diUnvdWigY3fgZl3ECTNJlplEiMCicV4RDrhkFkVpCqOb2W5hOiCYUbJEV25e33s5f0rlseG7Du7+qNetFc2V0hs5RHXnoGjXRHWqhNqJojF7QK5o7c+fNeXc+lqMlp9g5RStwPn8AgmGf4Q==</latexit>

b2
<latexit sha1_base64="ARPRd44IZlENEETTicjZAO720Zk=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6cEfNUfVmtNwCtjrxF2SWusMCrRH1e9hIHASEa4xQ0oNXCfWXoakppiRWWWYKBIjPEVjMjCUo4goLyuizuxLowR2KKQ5XNuF+nsjQ5FSaeSbyQjpiVr1cvFfL1cCodWf97NnpFJz3UooHd54GeVxognHi0xhwmwt7LwiO6CSYM1SQxCW1HzLxhMkEdamyIrpy11tZ510mw3Xabj3V7VWfVEclOEcLqAOLlxDC+6gDR3AMIYXeIW5NbferHfrYzFaspY7p/AH1ucPBFegNg==</latexit><latexit sha1_base64="ARPRd44IZlENEETTicjZAO720Zk=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6cEfNUfVmtNwCtjrxF2SWusMCrRH1e9hIHASEa4xQ0oNXCfWXoakppiRWWWYKBIjPEVjMjCUo4goLyuizuxLowR2KKQ5XNuF+nsjQ5FSaeSbyQjpiVr1cvFfL1cCodWf97NnpFJz3UooHd54GeVxognHi0xhwmwt7LwiO6CSYM1SQxCW1HzLxhMkEdamyIrpy11tZ510mw3Xabj3V7VWfVEclOEcLqAOLlxDC+6gDR3AMIYXeIW5NbferHfrYzFaspY7p/AH1ucPBFegNg==</latexit><latexit sha1_base64="ARPRd44IZlENEETTicjZAO720Zk=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6cEfNUfVmtNwCtjrxF2SWusMCrRH1e9hIHASEa4xQ0oNXCfWXoakppiRWWWYKBIjPEVjMjCUo4goLyuizuxLowR2KKQ5XNuF+nsjQ5FSaeSbyQjpiVr1cvFfL1cCodWf97NnpFJz3UooHd54GeVxognHi0xhwmwt7LwiO6CSYM1SQxCW1HzLxhMkEdamyIrpy11tZ510mw3Xabj3V7VWfVEclOEcLqAOLlxDC+6gDR3AMIYXeIW5NbferHfrYzFaspY7p/AH1ucPBFegNg==</latexit><latexit sha1_base64="cYNm3dV3KmSbtn6xaDQVhaSKdgM=">AAACFXicbVDLSgMxFM3UV62vqks3wSJ0VWaKoMuCG5cV7QPaoWQymTY0kxmSO8ow9BPc2q9xJ25d+zGCmXYWtvVA4HDOvcnJ8WLBNdj2t1Xa2t7Z3SvvVw4Oj45PqqdnXR0lirIOjUSk+h7RTHDJOsBBsH6sGAk9wXre9C73e89MaR7JJ0hj5oZkLHnAKQEjPXqj5qhasxv2AniTOAWpoQLtUfVn6Ec0CZkEKojWA8eOwc2IAk4Fm1WGiWYxoVMyZgNDJQmZdrNF1Bm+MoqPg0iZIwEv1L8bGQm1TkPPTIYEJnrdy8V/vVzxI9Ar72cvRKfmurVQENy6GZdxAkzSZaYgERginFeEfa4YBZEaQqji5luYTogiFEyRFdOXs97OJuk2G47dcB6ua6160VwZXaBLVEcOukEtdI/aqIMoGqNX9Ibm1tx6tz6sz+VoySp2ztEKrK9fhBCf4g==</latexit>

X
<latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="MYCDhuHmIHopFfQTdAtcsmWyHMU=">AAACHnicbVDLSsNAFL3xWeurPnZuBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnCSdmFbDwwczrln5s7xE86Utu1va2Nza3tnt7JX3T84PDqunZx2lUgloR0iuJB9HyvKWUw7mmlO+4mkOPI57fmT+8LvPVOpmIifdJZQL8KjmIWMYG0k1xXGLLJ5fzqs1e2mXQKtE2dB6q1zKNEe1n7cQJA0orEmHCs1cOxEezmWmhFOp1U3VTTBZIJHdGBojCOqvLzceYqujBKgUEhzYo1K9W8ix5FSWeSbyQjrsVr1CvFfr1ACodXS+/kLVpm5bmUpHd55OYuTVNOYzHcKU460QEVXKGCSEs0zQzCRzHwLkTGWmGjTaNX05ay2s066103HbjqPN/VWY14cVOACLqEBDtxCCx6gDR0gkMArvMHMmlnv1of1OR/dsBaZM1iC9fULWfKkrQ==</latexit><latexit sha1_base64="CBXO9LPRjIiagylQyPzNYVexwXs=">AAACHnicbVDLSsNAFL2pr1pfVZduBovQVUlE0GXBjcsK9gFNKJPJpB06yYSZiRJCf8Ot/Rp34lY/RnDSZmFbDwwczrln5s7xE86Utu1vq7K1vbO7V92vHRweHZ/UT896SqSS0C4RXMiBjxXlLKZdzTSng0RSHPmc9v3pfeH3n6lUTMRPOkuoF+FxzEJGsDaS6wpjFtl8MBvVG3bLXgBtEqckDSjRGdV/3ECQNKKxJhwrNXTsRHs5lpoRTmc1N1U0wWSKx3RoaIwjqrx8sfMMXRklQKGQ5sQaLdS/iRxHSmWRbyYjrCdq3SvEf71CCYRWK+/nL1hl5rq1pXR45+UsTlJNY7LcKUw50gIVXaGASUo0zwzBRDLzLUQmWGKiTaM105ez3s4m6V23HLvlPN402s2yuSpcwCU0wYFbaMMDdKALBBJ4hTeYW3Pr3fqwPpejFavMnMMKrK9f2aukWQ==</latexit>

�
<latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="fPyuJCQT5qQbm2WriubpqmjtXe0=">AAACGXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcsK9gHtUO5k0jY0kwxJRhmGfoRb+zXuxK0rP0Yw087Cth4IHM45N7k5QcyZNq777ZS2tnd298r7lYPDo+OT6ulZR8tEEdomkkvVC0BTzgRtG2Y47cWKQhRw2g2m97nffaZKMymeTBpTP4KxYCNGwFipO+A2GsKwWnMb7gJ4k3gFqaECrWH1ZxBKkkRUGMJB677nxsbPQBlGOJ1VBommMZApjGnfUgER1X62WHeGr6wS4pFU9giDF+rfiQwirdMosMkIzESve7n4r5croTR65f3sBXRqr1tbyozu/IyJODFUkOVOo4RjI3FeEw6ZosTw1BIgitlvYTIBBcTYMiu2L2+9nU3SuW54bsN7vKk160VzZXSBLlEdeegWNdEDaqE2ImiKXtEbmjtz5935cD6X0ZJTzJyjFThfvyLOodQ=</latexit>

a2
<latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="EeFYx/rg4eHgYSIE53IMTMeJXIo=">AAACFXicbVDLSgMxFL1TX7W+qi7dBIvQVZkpgi4LblxWtA9oh5LJZNrQTGZIMsow9BPc2q9xJ25d+zGCmXYWtvVA4HDOvcnJ8WLOlLbtb6u0tb2zu1ferxwcHh2fVE/PuipKJKEdEvFI9j2sKGeCdjTTnPZjSXHocdrzpne533umUrFIPOk0pm6Ix4IFjGBtpEc8ao6qNbthL4A2iVOQGhRoj6o/Qz8iSUiFJhwrNXDsWLsZlpoRTmeVYaJojMkUj+nAUIFDqtxsEXWGrozioyCS5giNFurfjQyHSqWhZyZDrCdq3cvFf71c8SOtVt7PXrBKzXVroXRw62ZMxImmgiwzBQlHOkJ5RchnkhLNU0Mwkcx8C5EJlphoU2TF9OWst7NJus2GYzech+taq140V4YLuIQ6OHADLbiHNnSAwBhe4Q3m1tx6tz6sz+VoySp2zmEF1tcvgl+f4Q==</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

�
<latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="U70DAfja6O/PXfoLlmdKwA4PmAc=">AAACGXicbVDLSgMxFL3js9ZXfezcBIvQVZkRQZcFNy4r2Ae0Q8lk0jY0kwxJRhmGfoRb+zXuxK0rP0YwM+3Cth4IHM45N7k5QcyZNq777Wxsbm3v7Jb2yvsHh0fHlZPTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuc/9zjNVmknxZNKY+hEeCTZkBBsrdfrcRkM8qFTdulsArRNvQaqNcyjQHFR++qEkSUSFIRxr3fPc2PgZVoYRTqflfqJpjMkEj2jPUoEjqv2sWHeKrqwSoqFU9giDCvXvRIYjrdMosMkIm7Fe9XLxXy9XQmn00vvZC9apvW5lKTO88zMm4sRQQeY7DROOjER5TShkihLDU0swUcx+C5ExVpgYW2bZ9uWttrNO2td1z617jzfVRm1eHJTgAi6hBh7cQgMeoAktIDCBV3iDmTNz3p0P53Me3XAWM2ewBOfrF6MGoig=</latexit><latexit sha1_base64="fPyuJCQT5qQbm2WriubpqmjtXe0=">AAACGXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcsK9gHtUO5k0jY0kwxJRhmGfoRb+zXuxK0rP0Yw087Cth4IHM45N7k5QcyZNq777ZS2tnd298r7lYPDo+OT6ulZR8tEEdomkkvVC0BTzgRtG2Y47cWKQhRw2g2m97nffaZKMymeTBpTP4KxYCNGwFipO+A2GsKwWnMb7gJ4k3gFqaECrWH1ZxBKkkRUGMJB677nxsbPQBlGOJ1VBommMZApjGnfUgER1X62WHeGr6wS4pFU9giDF+rfiQwirdMosMkIzESve7n4r5croTR65f3sBXRqr1tbyozu/IyJODFUkOVOo4RjI3FeEw6ZosTw1BIgitlvYTIBBcTYMiu2L2+9nU3SuW54bsN7vKk160VzZXSBLlEdeegWNdEDaqE2ImiKXtEbmjtz5935cD6X0ZJTzJyjFThfvyLOodQ=</latexit>

a1
<latexit sha1_base64="aWaOJSxLWNqf75E/kJGJaRgjczE=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR7x0BlWa3bDLoDWibMgteYZFGgNqz8DPyJJSIUmHCvVd+xYuxmWmhFOp5VBomiMyQSPaN9QgUOq3KyIOkWXRvFREElzhEaF+ncjw6FSaeiZyRDrsVr1cvFfL1f8SKul97MXrFJz3UooHdy6GRNxoqkg80xBwpGOUF4R8pmkRPPUEEwkM99CZIwlJtoUWTF9OavtrJPOVcOxG87Dda1ZnxcHZTiHC6iDAzfQhHtoQRsIjOAV3mBmzax368P6nI+WrMXOKSzB+voFAPegNA==</latexit><latexit sha1_base64="aWaOJSxLWNqf75E/kJGJaRgjczE=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR7x0BlWa3bDLoDWibMgteYZFGgNqz8DPyJJSIUmHCvVd+xYuxmWmhFOp5VBomiMyQSPaN9QgUOq3KyIOkWXRvFREElzhEaF+ncjw6FSaeiZyRDrsVr1cvFfL1f8SKul97MXrFJz3UooHdy6GRNxoqkg80xBwpGOUF4R8pmkRPPUEEwkM99CZIwlJtoUWTF9OavtrJPOVcOxG87Dda1ZnxcHZTiHC6iDAzfQhHtoQRsIjOAV3mBmzax368P6nI+WrMXOKSzB+voFAPegNA==</latexit><latexit sha1_base64="aWaOJSxLWNqf75E/kJGJaRgjczE=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR7x0BlWa3bDLoDWibMgteYZFGgNqz8DPyJJSIUmHCvVd+xYuxmWmhFOp5VBomiMyQSPaN9QgUOq3KyIOkWXRvFREElzhEaF+ncjw6FSaeiZyRDrsVr1cvFfL1f8SKul97MXrFJz3UooHdy6GRNxoqkg80xBwpGOUF4R8pmkRPPUEEwkM99CZIwlJtoUWTF9OavtrJPOVcOxG87Dda1ZnxcHZTiHC6iDAzfQhHtoQRsIjOAV3mBmzax368P6nI+WrMXOKSzB+voFAPegNA==</latexit><latexit sha1_base64="xcLd8jgv0ZIU1R4qb0V140jZe5c=">AAACFXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcuK9gHtUDKZtA3NJENyRxmGfoJb+zXuxK1rP0Yw087CVg8EDufcm5ycIBbcgOt+OaWNza3tnfJuZW//4PCoenzSMSrRlLWpEkr3AmKY4JK1gYNgvVgzEgWCdYPpbe53n5g2XMlHSGPmR2Qs+YhTAlZ6IENvWK25DXcB/Jd4BamhAq1h9XsQKppETAIVxJi+58bgZ0QDp4LNKoPEsJjQKRmzvqWSRMz42SLqDF9YJcQjpe2RgBfq742MRMakUWAnIwITs+7l4r9eroQKzMr72TMxqb1uLRSMbvyMyzgBJuky0ygRGBTOK8Ih14yCSC0hVHP7LUwnRBMKtsiK7ctbb+cv6Vw2PLfh3V/VmvWiuTI6Q+eojjx0jZroDrVQG1E0Ri/oFc2dufPmvDsfy9GSU+ycohU4nz+AsJ/g</latexit>

a2
<latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="EeFYx/rg4eHgYSIE53IMTMeJXIo=">AAACFXicbVDLSgMxFL1TX7W+qi7dBIvQVZkpgi4LblxWtA9oh5LJZNrQTGZIMsow9BPc2q9xJ25d+zGCmXYWtvVA4HDOvcnJ8WLOlLbtb6u0tb2zu1ferxwcHh2fVE/PuipKJKEdEvFI9j2sKGeCdjTTnPZjSXHocdrzpne533umUrFIPOk0pm6Ix4IFjGBtpEc8ao6qNbthL4A2iVOQGhRoj6o/Qz8iSUiFJhwrNXDsWLsZlpoRTmeVYaJojMkUj+nAUIFDqtxsEXWGrozioyCS5giNFurfjQyHSqWhZyZDrCdq3cvFf71c8SOtVt7PXrBKzXVroXRw62ZMxImmgiwzBQlHOkJ5RchnkhLNU0Mwkcx8C5EJlphoU2TF9OWst7NJus2GYzech+taq140V4YLuIQ6OHADLbiHNnSAwBhe4Q3m1tx6tz6sz+VoySp2zmEF1tcvgl+f4Q==</latexit>

a2
<latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="NFDA5ioVcZstOdcLWKuw+Q98z64=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6QGNmqNqzWk4Bex14i5JrXUGBdqj6vcwEDiJCNeYIaUGrhNrL0NSU8zIrDJMFIkRnqIxGRjKUUSUlxVRZ/alUQI7FNIcru1C/b2RoUipNPLNZIT0RK16ufivlyuB0OrP+9kzUqm5biWUDm+8jPI40YTjRaYwYbYWdl6RHVBJsGapIQhLar5l4wmSCGtTZMX05a62s066zYbrNNz7q1qrvigOynAOF1AHF66hBXfQhg5gGMMLvMLcmltv1rv1sRgtWcudU/gD6/MHAqagNQ==</latexit><latexit sha1_base64="EeFYx/rg4eHgYSIE53IMTMeJXIo=">AAACFXicbVDLSgMxFL1TX7W+qi7dBIvQVZkpgi4LblxWtA9oh5LJZNrQTGZIMsow9BPc2q9xJ25d+zGCmXYWtvVA4HDOvcnJ8WLOlLbtb6u0tb2zu1ferxwcHh2fVE/PuipKJKEdEvFI9j2sKGeCdjTTnPZjSXHocdrzpne533umUrFIPOk0pm6Ix4IFjGBtpEc8ao6qNbthL4A2iVOQGhRoj6o/Qz8iSUiFJhwrNXDsWLsZlpoRTmeVYaJojMkUj+nAUIFDqtxsEXWGrozioyCS5giNFurfjQyHSqWhZyZDrCdq3cvFf71c8SOtVt7PXrBKzXVroXRw62ZMxImmgiwzBQlHOkJ5RchnkhLNU0Mwkcx8C5EJlphoU2TF9OWst7NJus2GYzech+taq140V4YLuIQ6OHADLbiHNnSAwBhe4Q3m1tx6tz6sz+VoySp2zmEF1tcvgl+f4Q==</latexit>

a
<latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="OOmADWKLVKS4DDyrM/L0HkSzfOg=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaQ2HlVrdsMugDaJsyS15gUUaI2qP0M/IklIhSYcKzVw7Fi7GZaaEU5nlWGiaIzJFI/pwFCBQ6rcrAg6Q9dG8VEQSXOERoX6dyPDoVJp6JnJEOuJWvdy8V8vV/xIq5X3sxesUnPdWigd3LsZE3GiqSCLTEHCkY5QXhDymaRE89QQTCQz30JkgiUm2tRYMX056+1sku5Nw7EbTvu21qwvioMyXMIV1MGBO2jCI7SgAwQovMIbzK259W59WJ+L0ZK13DmHFVhfv8Mon5A=</latexit><latexit sha1_base64="xLsHA3ZW9QqKEyeY9TkfF40xgRk=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEzmThuaSYYkowxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLOtHHdb2dre2d3b790UD48Oj45rZydd7RMFYU2lVyqXkA0cCagbZjh0EsUkDjg0A0mD4XffQalmRRPJkvAj8lIsIhRYqzUIsNK1a27c+BN4i1JFS3RHFZ+BqGkaQzCUE607ntuYvycKMMoh2l5kGpICJ2QEfQtFSQG7efzoFN8bZUQR1LZIwyeq383chJrncWBnYyJGet1rxD/9QollEavvJ+/EJ3Z69ZCmejez5lIUgOCLjJFKcdG4qIgHDIF1PDMEkIVs9/CdEwUocbWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRYBe0RuaOTPn3flwPhejW85y5wKtwPn6BULwnzw=</latexit>

b1
<latexit sha1_base64="gDvD1V4QetNapilkQ+bbGDlVkEo=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR69oTOs1uyGXQCtE2dBas0zKNAaVn8GfkSSkApNOFaq79ixdjMsNSOcTiuDRNEYkwke0b6hAodUuVkRdYoujeKjIJLmCI0K9e9GhkOl0tAzkyHWY7Xq5eK/Xq74kVZL72cvWKXmupVQOrh1MybiRFNB5pmChCMdobwi5DNJieapIZhIZr6FyBhLTLQpsmL6clbbWSedq4ZjN5yH61qzPi8OynAOF1AHB26gCffQgjYQGMErvMHMmlnv1of1OR8tWYudU1iC9fULAqigNQ==</latexit><latexit sha1_base64="gDvD1V4QetNapilkQ+bbGDlVkEo=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR69oTOs1uyGXQCtE2dBas0zKNAaVn8GfkSSkApNOFaq79ixdjMsNSOcTiuDRNEYkwke0b6hAodUuVkRdYoujeKjIJLmCI0K9e9GhkOl0tAzkyHWY7Xq5eK/Xq74kVZL72cvWKXmupVQOrh1MybiRFNB5pmChCMdobwi5DNJieapIZhIZr6FyBhLTLQpsmL6clbbWSedq4ZjN5yH61qzPi8OynAOF1AHB26gCffQgjYQGMErvMHMmlnv1of1OR8tWYudU1iC9fULAqigNQ==</latexit><latexit sha1_base64="gDvD1V4QetNapilkQ+bbGDlVkEo=">AAACFXicbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHFZ0T6gHUomk2lDM5khySjD0E9wa7/Gnbh17ccIZqZd2NYDgcM59yYnx4s5U9q2v63SxubW9k55t7K3f3B4VD0+6agokYS2ScQj2fOwopwJ2tZMc9qLJcWhx2nXm9zlfveZSsUi8aTTmLohHgkWMIK1kR69oTOs1uyGXQCtE2dBas0zKNAaVn8GfkSSkApNOFaq79ixdjMsNSOcTiuDRNEYkwke0b6hAodUuVkRdYoujeKjIJLmCI0K9e9GhkOl0tAzkyHWY7Xq5eK/Xq74kVZL72cvWKXmupVQOrh1MybiRFNB5pmChCMdobwi5DNJieapIZhIZr6FyBhLTLQpsmL6clbbWSedq4ZjN5yH61qzPi8OynAOF1AHB26gCffQgjYQGMErvMHMmlnv1of1OR8tWYudU1iC9fULAqigNQ==</latexit><latexit sha1_base64="oavqDxDbqXacBSIy5vzNBKsVJr8=">AAACFXicbVDLSgMxFM3UV62vqks3wSJ0VWZE0GXBjcuK9gHtUDKZtA3NJENyRxmGfoJb+zXuxK1rP0Yw087CVg8EDufcm5ycIBbcgOt+OaWNza3tnfJuZW//4PCoenzSMSrRlLWpEkr3AmKY4JK1gYNgvVgzEgWCdYPpbe53n5g2XMlHSGPmR2Qs+YhTAlZ6CIbesFpzG+4C+C/xClJDBVrD6vcgVDSJmAQqiDF9z43Bz4gGTgWbVQaJYTGhUzJmfUsliZjxs0XUGb6wSohHStsjAS/U3xsZiYxJo8BORgQmZt3LxX+9XAkVmJX3s2diUnvdWigY3fgZl3ECTNJlplEiMCicV4RDrhkFkVpCqOb2W5hOiCYUbJEV25e33s5f0rlseG7Du7+qNetFc2V0hs5RHXnoGjXRHWqhNqJojF7QK5o7c+fNeXc+lqMlp9g5RStwPn8AgmGf4Q==</latexit>

b2
<latexit sha1_base64="ARPRd44IZlENEETTicjZAO720Zk=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6cEfNUfVmtNwCtjrxF2SWusMCrRH1e9hIHASEa4xQ0oNXCfWXoakppiRWWWYKBIjPEVjMjCUo4goLyuizuxLowR2KKQ5XNuF+nsjQ5FSaeSbyQjpiVr1cvFfL1cCodWf97NnpFJz3UooHd54GeVxognHi0xhwmwt7LwiO6CSYM1SQxCW1HzLxhMkEdamyIrpy11tZ510mw3Xabj3V7VWfVEclOEcLqAOLlxDC+6gDR3AMIYXeIW5NbferHfrYzFaspY7p/AH1ucPBFegNg==</latexit><latexit sha1_base64="ARPRd44IZlENEETTicjZAO720Zk=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6cEfNUfVmtNwCtjrxF2SWusMCrRH1e9hIHASEa4xQ0oNXCfWXoakppiRWWWYKBIjPEVjMjCUo4goLyuizuxLowR2KKQ5XNuF+nsjQ5FSaeSbyQjpiVr1cvFfL1cCodWf97NnpFJz3UooHd54GeVxognHi0xhwmwt7LwiO6CSYM1SQxCW1HzLxhMkEdamyIrpy11tZ510mw3Xabj3V7VWfVEclOEcLqAOLlxDC+6gDR3AMIYXeIW5NbferHfrYzFaspY7p/AH1ucPBFegNg==</latexit><latexit sha1_base64="ARPRd44IZlENEETTicjZAO720Zk=">AAACFXicbVDLSgMxFL1TX7W+6mPnZrAIXZWZIuiy4MZlRfuAdiiZTKYNzSRDklGGoZ/g1n6NO3Hr2o8RzEy70NYDgcM59yYnx48ZVdpxvqzSxubW9k55t7K3f3B4VD0+6SqRSEw6WDAh+z5ShFFOOppqRvqxJCjyGen509vc7z0RqajgjzqNiRehMachxUgb6cEfNUfVmtNwCtjrxF2SWusMCrRH1e9hIHASEa4xQ0oNXCfWXoakppiRWWWYKBIjPEVjMjCUo4goLyuizuxLowR2KKQ5XNuF+nsjQ5FSaeSbyQjpiVr1cvFfL1cCodWf97NnpFJz3UooHd54GeVxognHi0xhwmwt7LwiO6CSYM1SQxCW1HzLxhMkEdamyIrpy11tZ510mw3Xabj3V7VWfVEclOEcLqAOLlxDC+6gDR3AMIYXeIW5NbferHfrYzFaspY7p/AH1ucPBFegNg==</latexit><latexit sha1_base64="cYNm3dV3KmSbtn6xaDQVhaSKdgM=">AAACFXicbVDLSgMxFM3UV62vqks3wSJ0VWaKoMuCG5cV7QPaoWQymTY0kxmSO8ow9BPc2q9xJ25d+zGCmXYWtvVA4HDOvcnJ8WLBNdj2t1Xa2t7Z3SvvVw4Oj45PqqdnXR0lirIOjUSk+h7RTHDJOsBBsH6sGAk9wXre9C73e89MaR7JJ0hj5oZkLHnAKQEjPXqj5qhasxv2AniTOAWpoQLtUfVn6Ec0CZkEKojWA8eOwc2IAk4Fm1WGiWYxoVMyZgNDJQmZdrNF1Bm+MoqPg0iZIwEv1L8bGQm1TkPPTIYEJnrdy8V/vVzxI9Ar72cvRKfmurVQENy6GZdxAkzSZaYgERginFeEfa4YBZEaQqji5luYTogiFEyRFdOXs97OJuk2G47dcB6ua6160VwZXaBLVEcOukEtdI/aqIMoGqNX9Ibm1tx6tz6sz+VoySp2ztEKrK9fhBCf4g==</latexit>

b
<latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="TskjxSSqnwt0lQbeDpgQVtcOT/M=">AAACE3icbVDLSgMxFL1TX7W+6mPnJliErsqMCLosuHHZgn1AO5RMJtOGZjJDklGGoV/g1n6NO3HrB/gxgplpF7b1QOBwzr3JyfFizpS27W+rtLW9s7tX3q8cHB4dn1RPz7oqSiShHRLxSPY9rChngnY005z2Y0lx6HHa86YPud97plKxSDzpNKZuiMeCBYxgbaS2N6rW7IZdAG0SZ0lqzQso0BpVf4Z+RJKQCk04Vmrg2LF2Myw1I5zOKsNE0RiTKR7TgaECh1S5WRF0hq6N4qMgkuYIjQr170aGQ6XS0DOTIdYTte7l4r9erviRVivvZy9Ypea6tVA6uHczJuJEU0EWmYKEIx2hvCDkM0mJ5qkhmEhmvoXIBEtMtKmxYvpy1tvZJN2bhmM3nPZtrVlfFAdluIQrqIMDd9CER2hBBwhQeIU3mFtz6936sD4XoyVruXMOK7C+fgHE15+R</latexit><latexit sha1_base64="i/+2WjYykK6JvGmOLLTNGt+PF4k=">AAACE3icbVDLSgMxFM34rPVVdekmWISuyowIuiy4cdmCfUA7lEwm04ZmkiG5owxDv8Ct/Rp34tYP8GMEM20XtvVA4HDOvcnJCRLBDbjut7O1vbO7t186KB8eHZ+cVs7OO0almrI2VULpXkAME1yyNnAQrJdoRuJAsG4weSj87jPThiv5BFnC/JiMJI84JWClVjCsVN26OwfeJN6SVNESzWHlZxAqmsZMAhXEmL7nJuDnRAOngk3Lg9SwhNAJGbG+pZLEzPj5POgUX1slxJHS9kjAc/XvRk5iY7I4sJMxgbFZ9wrxX69QQgVm5f38hZjMXrcWCqJ7P+cySYFJusgUpQKDwkVBOOSaURCZJYRqbr+F6ZhoQsHWWLZ9eevtbJLOTd1z617rttqoLZsroUt0hWrIQ3eogR5RE7URRQy9ojc0c2bOu/PhfC5Gt5zlzgVagfP1C0Sfnz0=</latexit>

�
<latexit sha1_base64="laIi/4C2lW1OiGZCpyrEWmSJeoI=">AAACJnicbVDLSsNAFL3xWesrVndugkXoqiQi6LLgxmUF+4AmlMlk0g6dZMLMRA2hv+LWfo07EXf+iOAk7cK2Hhg4nHPPzJ3jJ4xKZdtfxsbm1vbObmWvun9weHRsntS6kqcCkw7mjIu+jyRhNCYdRRUj/UQQFPmM9PzJXeH3noiQlMePKkuIF6FRTEOKkdLS0Ky5XNtFOneZjgVoOjTrdtMuYa0TZ0HqrTMo0R6aP27AcRqRWGGGpBw4dqK8HAlFMSPTqptKkiA8QSMy0DRGEZFeXu4+tS61ElghF/rEyirVv4kcRVJmka8nI6TGctUrxH+9Qgm4kkvv589IZvq6laVUeOvlNE5SRWI83ylMmaW4VXRmBVQQrFimCcKC6m9ZeIwEwko3W9V9OavtrJPuVdOxm87Ddb3VmBcHFTiHC2iAAzfQgntoQwcwvMArvMHMmBnvxofxOR/dMBaZU1iC8f0L4omnfw==</latexit><latexit sha1_base64="laIi/4C2lW1OiGZCpyrEWmSJeoI=">AAACJnicbVDLSsNAFL3xWesrVndugkXoqiQi6LLgxmUF+4AmlMlk0g6dZMLMRA2hv+LWfo07EXf+iOAk7cK2Hhg4nHPPzJ3jJ4xKZdtfxsbm1vbObmWvun9weHRsntS6kqcCkw7mjIu+jyRhNCYdRRUj/UQQFPmM9PzJXeH3noiQlMePKkuIF6FRTEOKkdLS0Ky5XNtFOneZjgVoOjTrdtMuYa0TZ0HqrTMo0R6aP27AcRqRWGGGpBw4dqK8HAlFMSPTqptKkiA8QSMy0DRGEZFeXu4+tS61ElghF/rEyirVv4kcRVJmka8nI6TGctUrxH+9Qgm4kkvv589IZvq6laVUeOvlNE5SRWI83ylMmaW4VXRmBVQQrFimCcKC6m9ZeIwEwko3W9V9OavtrJPuVdOxm87Ddb3VmBcHFTiHC2iAAzfQgntoQwcwvMArvMHMmBnvxofxOR/dMBaZU1iC8f0L4omnfw==</latexit><latexit sha1_base64="laIi/4C2lW1OiGZCpyrEWmSJeoI=">AAACJnicbVDLSsNAFL3xWesrVndugkXoqiQi6LLgxmUF+4AmlMlk0g6dZMLMRA2hv+LWfo07EXf+iOAk7cK2Hhg4nHPPzJ3jJ4xKZdtfxsbm1vbObmWvun9weHRsntS6kqcCkw7mjIu+jyRhNCYdRRUj/UQQFPmM9PzJXeH3noiQlMePKkuIF6FRTEOKkdLS0Ky5XNtFOneZjgVoOjTrdtMuYa0TZ0HqrTMo0R6aP27AcRqRWGGGpBw4dqK8HAlFMSPTqptKkiA8QSMy0DRGEZFeXu4+tS61ElghF/rEyirVv4kcRVJmka8nI6TGctUrxH+9Qgm4kkvv589IZvq6laVUeOvlNE5SRWI83ylMmaW4VXRmBVQQrFimCcKC6m9ZeIwEwko3W9V9OavtrJPuVdOxm87Ddb3VmBcHFTiHC2iAAzfQgntoQwcwvMArvMHMmBnvxofxOR/dMBaZU1iC8f0L4omnfw==</latexit><latexit sha1_base64="7QyObKX3qQtiG9DHrR1a11KGKDo=">AAACJnicbVDNS8MwHE3n15xfdR69BIew02hF0OPAi8cJ7gPWMtI03cLSpCSpWsr+Fa/ur/Em4s1/RDDdenCbDwKP934v+eUFCaNKO86XVdna3tndq+7XDg6Pjk/s03pPiVRi0sWCCTkIkCKMctLVVDMySCRBccBIP5jeFX7/iUhFBX/UWUL8GI05jShG2kgju+4JYxfp3GMmFqLZyG44LWcBuEnckjRAic7I/vFCgdOYcI0ZUmroOon2cyQ1xYzMal6qSILwFI3J0FCOYqL8fLH7DF4aJYSRkOZwDRfq30SOYqWyODCTMdITte4V4r9eoYRCq5X382ekMnPd2lI6uvVzypNUE46XO0Upg1rAojMYUkmwZpkhCEtqvgXxBEmEtWm2Zvpy19vZJL2rluu03IfrRrtZNlcF5+ACNIELbkAb3IMO6AIMXsAreANza269Wx/W53K0YpWZM7AC6/sXYlGnKw==</latexit>

�
<latexit sha1_base64="laIi/4C2lW1OiGZCpyrEWmSJeoI=">AAACJnicbVDLSsNAFL3xWesrVndugkXoqiQi6LLgxmUF+4AmlMlk0g6dZMLMRA2hv+LWfo07EXf+iOAk7cK2Hhg4nHPPzJ3jJ4xKZdtfxsbm1vbObmWvun9weHRsntS6kqcCkw7mjIu+jyRhNCYdRRUj/UQQFPmM9PzJXeH3noiQlMePKkuIF6FRTEOKkdLS0Ky5XNtFOneZjgVoOjTrdtMuYa0TZ0HqrTMo0R6aP27AcRqRWGGGpBw4dqK8HAlFMSPTqptKkiA8QSMy0DRGEZFeXu4+tS61ElghF/rEyirVv4kcRVJmka8nI6TGctUrxH+9Qgm4kkvv589IZvq6laVUeOvlNE5SRWI83ylMmaW4VXRmBVQQrFimCcKC6m9ZeIwEwko3W9V9OavtrJPuVdOxm87Ddb3VmBcHFTiHC2iAAzfQgntoQwcwvMArvMHMmBnvxofxOR/dMBaZU1iC8f0L4omnfw==</latexit><latexit sha1_base64="laIi/4C2lW1OiGZCpyrEWmSJeoI=">AAACJnicbVDLSsNAFL3xWesrVndugkXoqiQi6LLgxmUF+4AmlMlk0g6dZMLMRA2hv+LWfo07EXf+iOAk7cK2Hhg4nHPPzJ3jJ4xKZdtfxsbm1vbObmWvun9weHRsntS6kqcCkw7mjIu+jyRhNCYdRRUj/UQQFPmM9PzJXeH3noiQlMePKkuIF6FRTEOKkdLS0Ky5XNtFOneZjgVoOjTrdtMuYa0TZ0HqrTMo0R6aP27AcRqRWGGGpBw4dqK8HAlFMSPTqptKkiA8QSMy0DRGEZFeXu4+tS61ElghF/rEyirVv4kcRVJmka8nI6TGctUrxH+9Qgm4kkvv589IZvq6laVUeOvlNE5SRWI83ylMmaW4VXRmBVQQrFimCcKC6m9ZeIwEwko3W9V9OavtrJPuVdOxm87Ddb3VmBcHFTiHC2iAAzfQgntoQwcwvMArvMHMmBnvxofxOR/dMBaZU1iC8f0L4omnfw==</latexit><latexit sha1_base64="laIi/4C2lW1OiGZCpyrEWmSJeoI=">AAACJnicbVDLSsNAFL3xWesrVndugkXoqiQi6LLgxmUF+4AmlMlk0g6dZMLMRA2hv+LWfo07EXf+iOAk7cK2Hhg4nHPPzJ3jJ4xKZdtfxsbm1vbObmWvun9weHRsntS6kqcCkw7mjIu+jyRhNCYdRRUj/UQQFPmM9PzJXeH3noiQlMePKkuIF6FRTEOKkdLS0Ky5XNtFOneZjgVoOjTrdtMuYa0TZ0HqrTMo0R6aP27AcRqRWGGGpBw4dqK8HAlFMSPTqptKkiA8QSMy0DRGEZFeXu4+tS61ElghF/rEyirVv4kcRVJmka8nI6TGctUrxH+9Qgm4kkvv589IZvq6laVUeOvlNE5SRWI83ylMmaW4VXRmBVQQrFimCcKC6m9ZeIwEwko3W9V9OavtrJPuVdOxm87Ddb3VmBcHFTiHC2iAAzfQgntoQwcwvMArvMHMmBnvxofxOR/dMBaZU1iC8f0L4omnfw==</latexit><latexit sha1_base64="7QyObKX3qQtiG9DHrR1a11KGKDo=">AAACJnicbVDNS8MwHE3n15xfdR69BIew02hF0OPAi8cJ7gPWMtI03cLSpCSpWsr+Fa/ur/Em4s1/RDDdenCbDwKP934v+eUFCaNKO86XVdna3tndq+7XDg6Pjk/s03pPiVRi0sWCCTkIkCKMctLVVDMySCRBccBIP5jeFX7/iUhFBX/UWUL8GI05jShG2kgju+4JYxfp3GMmFqLZyG44LWcBuEnckjRAic7I/vFCgdOYcI0ZUmroOon2cyQ1xYzMal6qSILwFI3J0FCOYqL8fLH7DF4aJYSRkOZwDRfq30SOYqWyODCTMdITte4V4r9eoYRCq5X382ekMnPd2lI6uvVzypNUE46XO0Upg1rAojMYUkmwZpkhCEtqvgXxBEmEtWm2Zvpy19vZJL2rluu03IfrRrtZNlcF5+ACNIELbkAb3IMO6AIMXsAreANza269Wx/W53K0YpWZM7AC6/sXYlGnKw==</latexit>

#1
<latexit sha1_base64="GVfrzMnVbsMPsNliPRUgO6E4TKY=">AAACFnicbVDLSsNAFL3xWeurPnZuBoPQVUlE0GXBjcsK9gFtKJPJpB06yYSZiRJCf8Gt/Rp34tatHyM4SbuwrQcGDufcO3Pm+AlnSjvOt7WxubW9s1vZq+4fHB4d105OO0qkktA2EVzIno8V5Symbc00p71EUhz5nHb9yX3hd5+pVEzETzpLqBfhUcxCRrAupIE9dIc122k4JdA6cRfEbp5Didaw9jMIBEkjGmvCsVJ910m0l2OpGeF0Wh2kiiaYTPCI9g2NcUSVl5dZp+jKKAEKhTQn1qhU/27kOFIqi3wzGWE9VqteIf7rFUogtFp6P3/BKjPXrYTS4Z2XszhJNY3JPFOYcqQFKjpCAZOUaJ4Zgolk5luIjLHERJsmq6Yvd7WdddK5brhOw328sZv1eXFQgQu4hDq4cAtNeIAWtIHAGF7hDWbWzHq3PqzP+eiGtdg5gyVYX79ZJKBc</latexit><latexit sha1_base64="GVfrzMnVbsMPsNliPRUgO6E4TKY=">AAACFnicbVDLSsNAFL3xWeurPnZuBoPQVUlE0GXBjcsK9gFtKJPJpB06yYSZiRJCf8Gt/Rp34tatHyM4SbuwrQcGDufcO3Pm+AlnSjvOt7WxubW9s1vZq+4fHB4d105OO0qkktA2EVzIno8V5Symbc00p71EUhz5nHb9yX3hd5+pVEzETzpLqBfhUcxCRrAupIE9dIc122k4JdA6cRfEbp5Didaw9jMIBEkjGmvCsVJ910m0l2OpGeF0Wh2kiiaYTPCI9g2NcUSVl5dZp+jKKAEKhTQn1qhU/27kOFIqi3wzGWE9VqteIf7rFUogtFp6P3/BKjPXrYTS4Z2XszhJNY3JPFOYcqQFKjpCAZOUaJ4Zgolk5luIjLHERJsmq6Yvd7WdddK5brhOw328sZv1eXFQgQu4hDq4cAtNeIAWtIHAGF7hDWbWzHq3PqzP+eiGtdg5gyVYX79ZJKBc</latexit><latexit sha1_base64="GVfrzMnVbsMPsNliPRUgO6E4TKY=">AAACFnicbVDLSsNAFL3xWeurPnZuBoPQVUlE0GXBjcsK9gFtKJPJpB06yYSZiRJCf8Gt/Rp34tatHyM4SbuwrQcGDufcO3Pm+AlnSjvOt7WxubW9s1vZq+4fHB4d105OO0qkktA2EVzIno8V5Symbc00p71EUhz5nHb9yX3hd5+pVEzETzpLqBfhUcxCRrAupIE9dIc122k4JdA6cRfEbp5Didaw9jMIBEkjGmvCsVJ910m0l2OpGeF0Wh2kiiaYTPCI9g2NcUSVl5dZp+jKKAEKhTQn1qhU/27kOFIqi3wzGWE9VqteIf7rFUogtFp6P3/BKjPXrYTS4Z2XszhJNY3JPFOYcqQFKjpCAZOUaJ4Zgolk5luIjLHERJsmq6Yvd7WdddK5brhOw328sZv1eXFQgQu4hDq4cAtNeIAWtIHAGF7hDWbWzHq3PqzP+eiGtdg5gyVYX79ZJKBc</latexit><latexit sha1_base64="43XzUJuA+H7TMGsvWT0F8emrohs=">AAACFnicbVDLSsNAFJ3UV62vqks3g0HoqiQi6LLgxmUF+4A2lMlk0g6dTMLMjRJCf8Gt/Rp34tatHyM4abOwrQcGDufcO3Pm+IngGhzn26psbe/s7lX3aweHR8cn9dOzro5TRVmHxiJWfZ9oJrhkHeAgWD9RjES+YD1/el/4vWemNI/lE2QJ8yIyljzklEAhDe2RO6rbTtNZAG8StyQ2KtEe1X+GQUzTiEmggmg9cJ0EvJwo4FSwWW2YapYQOiVjNjBUkohpL19kneErowQ4jJU5EvBC/buRk0jrLPLNZERgote9QvzXK5QgBr3yfv5CdGauWwsF4Z2Xc5mkwCRdZgpTgSHGRUc44IpREJkhhCpuvoXphChCwTRZM3256+1sku5103Wa7uON3WqUzVXRBbpEDeSiW9RCD6iNOoiiCXpFb2huza1368P6XI5WrHLnHK3A+voF2N2gCA==</latexit>

#2
<latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="J2vQ8FbxUsLJ4hW1plqoqlmW1r0=">AAACFnicbVDLSsNAFJ3UV62vqks3wSB0VZIi6LLgxmUF+4A2lMlk0g6dzISZGyWE/oJb+zXuxK1bP0Zw0mahrQcGDufcO3PmBAlnGlz3y6psbe/s7lX3aweHR8cn9dOznpapIrRLJJdqEGBNORO0Cww4HSSK4jjgtB/M7gq//0SVZlI8QpZQP8YTwSJGMBTSyBm3xnXHbbpL2JvEK4mDSnTG9e9RKEkaUwGEY62HnpuAn2MFjHA6r41STRNMZnhCh4YKHFPt58usc/vKKKEdSWWOAHup/t7Icax1FgdmMsYw1eteIf7rFUooQf95P3/GOjPXrYWC6NbPmUhSoIKsMkUpt0HaRUd2yBQlwDNDMFHMfMsmU6wwAdNkzfTlrbezSXqtpuc2vYdrp90om6uiC3SJGshDN6iN7lEHdRFBU/SCXtHCWlhv1rv1sRqtWOXOOfoD6/MH2oygCQ==</latexit>

#2
<latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="J2vQ8FbxUsLJ4hW1plqoqlmW1r0=">AAACFnicbVDLSsNAFJ3UV62vqks3wSB0VZIi6LLgxmUF+4A2lMlk0g6dzISZGyWE/oJb+zXuxK1bP0Zw0mahrQcGDufcO3PmBAlnGlz3y6psbe/s7lX3aweHR8cn9dOznpapIrRLJJdqEGBNORO0Cww4HSSK4jjgtB/M7gq//0SVZlI8QpZQP8YTwSJGMBTSyBm3xnXHbbpL2JvEK4mDSnTG9e9RKEkaUwGEY62HnpuAn2MFjHA6r41STRNMZnhCh4YKHFPt58usc/vKKKEdSWWOAHup/t7Icax1FgdmMsYw1eteIf7rFUooQf95P3/GOjPXrYWC6NbPmUhSoIKsMkUpt0HaRUd2yBQlwDNDMFHMfMsmU6wwAdNkzfTlrbezSXqtpuc2vYdrp90om6uiC3SJGshDN6iN7lEHdRFBU/SCXtHCWlhv1rv1sRqtWOXOOfoD6/MH2oygCQ==</latexit>

#2
<latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="GuiPlHNBn9hT069OuRpWY8ZDgXo=">AAACFnicbVDLSgMxFL1TX7W+6mPnZnAQuiozRdBlwY3LCvYB7VAymbQNzSRDklGGob/g1n6NO3Hr1o8RzEy7sK0HAodz7k1OThAzqrTrflulre2d3b3yfuXg8Oj4pHp61lEikZi0sWBC9gKkCKOctDXVjPRiSVAUMNINpve5330mUlHBn3QaEz9CY05HFCOdSwNn2BhWHbfuFrA3ibckTvMCCrSG1Z9BKHASEa4xQ0r1PTfWfoakppiRWWWQKBIjPEVj0jeUo4goPyuyzuxro4T2SEhzuLYL9e9GhiKl0igwkxHSE7Xu5eK/Xq6EQquV97MXpFJz3VooPbrzM8rjRBOOF5lGCbO1sPOO7JBKgjVLDUFYUvMtG0+QRFibJiumL2+9nU3SadQ9t+493jjN2qI4KMMlXEENPLiFJjxAC9qAYQKv8AZza269Wx/W52K0ZC13zmEF1tcvWtOgXQ==</latexit><latexit sha1_base64="J2vQ8FbxUsLJ4hW1plqoqlmW1r0=">AAACFnicbVDLSsNAFJ3UV62vqks3wSB0VZIi6LLgxmUF+4A2lMlk0g6dzISZGyWE/oJb+zXuxK1bP0Zw0mahrQcGDufcO3PmBAlnGlz3y6psbe/s7lX3aweHR8cn9dOznpapIrRLJJdqEGBNORO0Cww4HSSK4jjgtB/M7gq//0SVZlI8QpZQP8YTwSJGMBTSyBm3xnXHbbpL2JvEK4mDSnTG9e9RKEkaUwGEY62HnpuAn2MFjHA6r41STRNMZnhCh4YKHFPt58usc/vKKKEdSWWOAHup/t7Icax1FgdmMsYw1eteIf7rFUooQf95P3/GOjPXrYWC6NbPmUhSoIKsMkUpt0HaRUd2yBQlwDNDMFHMfMsmU6wwAdNkzfTlrbezSXqtpuc2vYdrp90om6uiC3SJGshDN6iN7lEHdRFBU/SCXtHCWlhv1rv1sRqtWOXOOfoD6/MH2oygCQ==</latexit>
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<latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="BpSMr0gGg0lGV4p4m6CarIzdseg=">AAACFHicbVDLSgMxFL1TX7W+6mPnJjgIXZUZEXRZcOOyin1AO5RMJtOGZjJDklHK0D9wa7/Gnbh178cIZqZd2NYDgcM59yYnx084U9pxvq3SxubW9k55t7K3f3B4VD0+aas4lYS2SMxj2fWxopwJ2tJMc9pNJMWRz2nHH9/lfueZSsVi8aQnCfUiPBQsZARrIz327UHVdupOAbRO3AWxG2dQoDmo/vSDmKQRFZpwrFTPdRLtZVhqRjidVvqpogkmYzykPUMFjqjysiLpFF0aJUBhLM0RGhXq340MR0pNIt9MRliP1KqXi/96uRLEWi29n71gNTHXrYTS4a2XMZGkmgoyzxSmHOkY5Q2hgElKNJ8Ygolk5luIjLDERJseK6Yvd7WdddK+qrtO3X24thu1eXFQhnO4gBq4cAMNuIcmtIBACK/wBjNrZr1bH9bnfLRkLXZOYQnW1y8bJJ+4</latexit><latexit sha1_base64="FpgcBoyHR8Fa1M338UB6BNfPsDM=">AAACFHicbVDLSsNAFJ3UV62vqks3g0HoqiQi6LLgxmUV+4A2lMlk0g6dTMLMjRJC/8Ct/Rp34ta9HyM4abOw1QMDh3PunTlz/ERwDY7zZVU2Nre2d6q7tb39g8Oj+vFJV8epoqxDYxGrvk80E1yyDnAQrJ8oRiJfsJ4/vS383hNTmsfyEbKEeREZSx5ySsBID0N7VLedprMA/kvcktioRHtU/x4GMU0jJoEKovXAdRLwcqKAU8FmtWGqWULolIzZwFBJIqa9fJF0hi+MEuAwVuZIwAv190ZOIq2zyDeTEYGJXvcK8V+vUIIY9Mr7+TPRmbluLRSEN17OZZICk3SZKUwFhhgXDeGAK0ZBZIYQqrj5FqYToggF02PN9OWut/OXdC+brtN076/sVqNsrorO0DlqIBddoxa6Q23UQRSF6AW9ork1t96sd+tjOVqxyp1TtALr8wea3Z9k</latexit>

(b) derivation tree of G′

Figure 2: Starting with the reduced ET0L-system generating {w#w | w ∈ {a, b}∗} in Example 2, from a derivation in image
2a, a non-reduced ET0L-system in G′ is constructed by Proposition 20 in image 2b with the same yield.

The degree of ambiguity is identical here as there is a bijective correspondence between derivation trees.
This is due to the guessed longest paths, which enforces that there is only one tree in G′ corresponding to
each tree in G′ (of one height longer). Had this not been present, each symbol of the form a2 could keep
rewriting to itself indefinitely producing an infinite number of trees corresponding to each in G. In addition,
the index cannot decrease with this procedure. �

Proposition 21. A language L ∈ L(ET0L) can be generated by an r-ambiguous ET0L system if and only if
it can be generated by an r-ambiguous reduced ET0L system.

Proof. Consider L generated by an r-ambiguous ET0L system G, where r is minimal. By Proposition
19, there exists a r′-ambiguous reduced ET0L system G′ generating L with r′ ≤ r. Suppose r′ < r. By
Proposition 20, there exists an r′-ambiguous ET0L system G′′ generating L, contradicting minimality. Thus,
r = r′. The other direction follows directly from Proposition 20. �

From these results, it is enough to use reduced ET0L to study ambiguity, which simplifies the discussion
and makes the comparison to other grammar systems simpler. However, notice in the construction of
Proposition 20, even if G is finite-index, G is not necessarily finite-index. For example, as each of the
symbols a1, a2 etc. created from terminals are active symbols, these symbols are used in place of terminals.
However, the terminal symbols a ∈ Σ do not count towards the index in G, but the symbols a1, a2 are active
symbols in G as they can get rewritten to a at the last step of the derivation, and therefore count towards
the index of G. In fact, the following is true.
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Proposition 22. Let L be any finite-index ET0L language with two letters a, b such that {|w|a | w ∈ L} and
{|w|b | w ∈ L} are infinite. Every finite-index ET0L system G that generates L is ambiguous of degree ∞.
However, there exist some such languages L that are generated by a finite-index finitely ambiguous reduced
ET0L system.

Proof. Assume otherwise, and there is a finitely ambiguous ET0L system G of index k. Consider a
successful derivation S ⇒∗ x ∈ Σ∗ where |x|a > k. Since there are more than k a’s in x, a must not be an
active symbol. A similar derivation can be used to show that b must not be an active symbol. Thus, a→ a
and b→ b must be in every table. By Remark 1, G cannot be finitely-ambiguous.

This is the case say for L in Example 2 (without the # symbol) — there is no finitely ambiguous finite-
index ET0L system G that generates L, but there is a reduced ET0L system which is unambiguous and of
index 2. �

Thus, given any ET0L language L, there is an ET0L systemG accepting L with a finite degree of ambiguity
if and only if there is a reduced ET0L system G′ accepting L with a finite degree of ambiguity. However,
the index of G′ is less than or equal to G, and sometimes G′ is finite-index but G is not. Furthermore, there
are some finite-index ET0L languages L where there is a finite-index unambiguous reduced ET0L system
generating L, but there is no finite-index finitely-ambiguous ET0L system generating L. Hence, in terms of
finite-index ET0L, measuring ambiguity with reduced ET0L is a strictly stronger method. Therefore, in the
sequel, we will adopt this method.

Next we will show that this notion of r-ambiguity for reduced ET0L is equivalent to the notion for matrix
grammars.

Lemma 23. There exists an algorithm which, given an arbitrary matrix grammar G of index k that is
r-ambiguous, produces a reduced ET0L system G′ of uncontrolled index k with ambiguity r.

Proof. This is similar to Lemma 5 from [6]. Let G = (N,Σ,M, S) be one such matrix grammar. Define a
reduced ET0L system G′ = (V,P, S,Σ) with V = {[x, i] | x ∈ N≤k, 1 ≤ i ≤ |x|} ∪ {F} where F is a “dead”
nonterminal. For x ∈ N≤k and m ∈ M , let Der(x,m) be the set of all {(w1, . . . , w|x|) | x ⇒m w1 · · ·w|x|,
and the ith letter of x derives wi}. For each x ∈ V ≤k,m ∈ M,y = (w1, . . . , w|x|) ∈ Der(x,m), make a
table Tx,m,y; and for each i, 1 ≤ i ≤ |x| letting t = |πN (w1 · · ·wi−1)| and wi = y0A1 · · ·Anyn, yj ∈ Σ∗, Aj ∈
N,n ≥ 0, the table contains

[x, i]→ y0[A1, t+ 1]y1 · · · [An, t+ n]yn,

and create X → F for all X ∈ V ∪ {F} not of this form.
Assume G is r-ambiguous. Then given each w ∈ Σ∗, there are at most r derivations. Given each

derivation x0 ⇒m1
x1 · · · ⇒ml

xl, then there is a derivation of G′ associated with this, but it’s also a
bijection since it can be inverted. �

Lemma 24. There exists an algorithm which, given a reduced ET0L G of index k that is r-ambiguous,
produces an equivalent reduced EDT0L G′ of index k that is r-ambiguous.

Proof. This is essentially the same as Lemma 2 from [7]. That is, for every x ∈ V ≤k, it labels the
nonterminals with uniquely occurring subscripts from {1, . . . , k}. And for every P and every combination of
ways of rewriting x, it makes a new production table. Clearly, this maps derivations in a bijective fashion,
preserving ambiguity. �

Lemma 25. There exists an algorithm that, given an arbitrary reduced ET0L of index k that is r-ambiguous,
produces an equivalent matrix grammar of uncontrolled index k that is r-ambiguous.

Proof. The construction from [6] is bijective. �

These can be summarized as follows:

Proposition 26. The k-index r-ambiguous matrix languages are equal to the k-index r-ambiguous reduced
ET0L languages.
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6. On the Characteristic Series of Finite-Index Matrix Grammars

The goal of this section is to prove that if a language L is generated by an unambiguous context-free
matrix grammar of finite index, then the characteristic series in commutative variables of L is rational and
L is counting regular.

The following lemma, concerning grammars of finite index, will be useful for our purposes.

Lemma 27. For each matrix grammar G of index k, one can construct a matrix grammar G′ of index k
such that L(G) = L(G′), and:

1. all sentential forms derivable in G′ contain distinct nonterminal occurrences;

2. if one applies some matrix (A1 → w1, . . . , Ai → wi) to a string ν, then all A1, . . . , Ai occur in ν and
each rule Aj → wj, replaces an occurrence of Aj in ν.

Moreover, if the grammar G is unambiguous, then G′ is unambiguous, too.

A proof of the previous lemma can be found in [23, Lemma 3.1.4] without the final statement concerning
unambiguity. However, by inspecting the proof, one is easily convinced that the construction of G′ preserves
unambiguity.

We will say that a finite-index matrix grammar is in normal form if it satisfies Conditions 1 and 2 of
Lemma 27. We notice that a grammar of finite index in normal form G satisfies the following properties:

P1. For all α ∈M∗, there is at most one x ∈ S(G) such that S ⇒α x.

P2. The set πN (S(G)) is finite.

The elements of M∗ may be viewed as words on the alphabet M . Thus, subsets of M∗ are formal
languages. In particular, we are interested in the language

D(G) = {α ∈M∗ | S ⇒
α
w, w ∈ L(G)},

which, in a certain sense, represents the derivations of the grammar G. Let us verify that, for a grammar of
finite index in normal form, this language is regular.

Proposition 28. Let G be a finite-index matrix grammar in normal form. Then D(G) is a regular language.

Proof. We introduce in M∗ the relation ≈ defined as follows. For α, β ∈M∗, one has α ≈ β if one of the
following two conditions is verified.

• there exist x, y ∈ S(G) such that S ⇒α x, S ⇒β y, and πN (x) = πN (y);

• there exist no x ∈ S(G) such that S ⇒α x and no y ∈ S(G) such that S ⇒β y.

In view of Conditions P1 and P2, one easily verifies that≈ is an equivalence relation of finite index. Moreover,
we notice that the set D(G) is an equivalence class of ≈. Thus, in view of the Myhill-Nerode Theorem, in
order to prove the statement it is sufficient to show that ≈ is a right congruence.

Hence, we are reduced to prove that for all α, β ∈M∗ such that α ≈ β and all m ∈M , one has αm ≈ βm.
If there exist no x ∈ S(G) such that S ⇒αm x and no y ∈ S(G) such that S ⇒βm y, we are done. Thus,
with no loss of generality, we assume that S ⇒αm x, for some x ∈ S(G).

In such a case, one has
m = (X1 → γ1, . . . , Xh → γh),

S ⇒
α
x0X1x1X2x2 · · ·Xhxh, x = x0γ1x1γ2x2 · · · γhxh,

for suitable h > 0, xi, γj ∈ V ∗, Xj ∈ N , 0 ≤ i ≤ h, 1 ≤ j ≤ h. Taking into account that α ≈ β, one has

S ⇒
β
y0X1y1X2y2 · · ·Xhyh and πN (x0x1 · · ·xh) = πN (y0y1 · · · yh),

for suitable y0, y1, . . . , yh ∈ V ∗. Set y = y0γ1y1γ2y2 · · · γhyh. From the previous equations one easily derives
that S ⇒βm y and πN (x) = πN (y). This ensures that αm ≈ βm, concluding the proof. �
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We assume the reader to be familiar with the theory of rational series on a monoid and of recognizable
subsets of a monoid (see, e.g., [33, 34]). Here, we limit ourselves to fix some notation and recall some results
useful for our purposes. Moreover, we will consider only series with coefficients in the complete semiring
N̂ = N ∪ {+∞}.

A formal N̂-series on a monoid M (or N̂-subset of M) is any map S : M → N̂. The image of any w ∈M
by S is usually denoted by (S, w) and is called the coefficient (or multiplicity) of w in S.

Let M and M ′ be two monoids, θ : M → M ′ a monoid morphism and S a rational series on M . Then
the formal series θ(S) defined on M ′ by

(θ(S), v) =
∑

w∈θ−1(v)

(S, w), v ∈M ′,

is rational.
Let S be a rational series on a monoid M and R a recognizable subset of M . Then the series S ∩ R

defined on M by

(S ∩R,w) =

{
(S, w), if w ∈ R,
0, if w ∈M \R,

is rational (see [34, Proposition VII, 5.3])
Let L be a subset of Σ∗. The characteristic series of L in non-commutative variables is the series L with

coefficients

(L,w) =

{
1, if w ∈ L,
0, otherwise,

where w ∈ Σ∗. As a consequence of Kleene’s Theorem, the series L is rational if and only if the language L
is regular.

We denote by ∼ the commutative equivalence of Σ∗, that is, the congruence of Σ∗ generated by

ab ∼ ba for all a, b ∈ Σ.

The characteristic series of L in commutative variables is the series L = c(L), where

c : Σ∗ → Σ⊕ = Σ∗/ ∼

is the natural projection of Σ∗ into the free Abelian monoid generated by Σ.
Let G be a grammar. The characteristic series of G in non-commutative variables is the formal series

G on Σ∗ whose coefficients (G,w) count the number (possibly infinite) of distinct derivations of w in G,
w ∈ Σ∗. The series

G = c(G)

is the characteristic series of G in commutative variables. In other words, the characteristic series of L over
the alphabet Σ = {a1, . . . , an} is the formal series∑

αa1
i1 · · · anin ,

where α is the number of words of L whose Parikh image is equal to the vector (i1, . . . , in).
We will show that the characteristic series of a finite-index matrix grammar in normal form is a rational

series. In order to achieve this result, we introduce the morphism θ : M∗ → Σ∗ defined as follows. For any
matrix rule m = (X1 → γ1, . . . , Xh → γh), one has θ(m) = πΣ(γ1 · · · γh). The following lemma states a
useful property of the morphism θ.

Lemma 29. If one has S ⇒α v, v ∈ L(G), α ∈ D(G), then v ∼ θ(α).
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Proof. If S ⇒α v, then there are h > 0, m1, . . . ,mh ∈M , x0, x1, . . . , xh ∈ S(G), such that

α = m1 · · ·mh, S = x0 ⇒
m1

x1 ⇒
m2

· · · ⇒
mh

xh = v.

From the definition of θ one easily derives that

πΣ(xi−1)θ(mi) ∼ πΣ(xi), 1 ≤ i ≤ h.

It follows that θ(α) = πΣ(x0)θ(m1m2 · · ·mh) ∼ πΣ(xh) = v. �

The following proposition extends a result of [35] to matrix grammars.

Proposition 30. Let G be a finite-index matrix grammar in normal form. The series G is rational.

Proof. Consider the series (in commutative variables) D = c
(
θ
(
D(G)

))
. By the regularity of D(G) and

the fact that morphisms preserve rational series, D is rational. Thus, to prove our statement, it is sufficient
to verify that D = G.

Using Lemma 29, one can easily check that, for all w ∈ Σ∗,

{α ∈ D(G) | θ(α) ∼ w} = {α ∈ D(G) | S ⇒
α
v, v ∼ w, v ∈ L(G)}. (2)

Let w be any word of Σ∗ and w̃ = c(w). Notice that the coefficient of w̃ in D is equal to the cardinality
of the left hand side of (2) while, in view of Condition P1, the coefficient of w̃ in G is equal to the cardinality
of the right hand side of (2). The conclusion follows. �

It is easily seen that a matrix grammar G is unambiguous if and only if

G = L(G).

As a straightforward consequence of Lemma 27 and Proposition 30 we obtain our main results.

Proposition 31. Let L be the language generated by an unambiguous finite-index matrix grammar. The
series L is rational.

We recall that the generating series of a language L is the formal series
∑
w∈L x

|w|. Since the generating
series of a language is the morphic image of the characteristic series, one has the following.

Corollary 32. Let L be the language generated by an unambiguous finite-index matrix grammar. The
generating series of L is rational. Therefore, L is counting regular.

In view of Proposition 26, the latter results now implies the following proposition for reduced finite-index
ET0L systems.

Proposition 33. Let L be an unambiguous reduced finite-index ET0L language. The series L is rational.
In particular, the generating series of L is rational, and L is counting regular.

Let n ≥ 2 and let Σn = {a1, . . . , an} be an alphabet of n symbols. Let Ln be the language over Σn
defined as:

Ln = {x ∈ Σn | |u|a1 = |u|a2 = · · · = |u|an}.

Observing that L2 is the language of 2-sided Dyck words whose generating series is not rational, one gets.

Corollary 34. L2 cannot be generated by an unambiguous finite-index matrix grammar. Similarly, L2

cannot be generated by an unambiguous reduced finite-index ET0L system.

Proposition 35. The unambiguous NCM languages and the unambiguous Mfin languages (unambiguous
reduced ET0Lfin languages) are incomparable.
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Proof. Consider L = {x#x | x ∈ {a, b}+}. It is easy to build a unambiguous finite-index matrix grammar
generating L. Indeed, consider the following matrices:

[
S → A#B

]
,
[
A → aA,B → aB

]
,
[
A → bA,B →

bB
]
,
[
A→ a,B → a

]
,
[
A→ b, B → b

]
. But it follows from Lemma 17 that L is not in L(NCM).

Consider L2 = {x | |x|a1 = |x|a2}. It is easy to build a DCM (hence an unambiguous NCM) accepting L.
But, L is not an unambiguous finite-index matrix language by Corollary 34. �

We observe that for every n ≥ 2, the characteristic series Lk is not rational. Indeed, let Σ⊕n = Σ∗n/ ∼ be

the free Abelian monoid generated by Σn, n ≥ 3. The submonoid Σ⊕2 is a recognizable subset of the monoid
Σ⊕n . Moreover, as one easily verifies, L2 = Ln ∩ Σ⊕2 . We derive that the series Ln cannot be rational since,

otherwise, also L2 should be rational and this is not the case. Thus, the latter corollary can be extended to

all languages Ln, n ≥ 2.

7. Inherent Ambiguity

The results of the previous section connect directly to the important notion of inherent ambiguity. Given
a class of grammars G, a language L is said to be inherently G-ambiguous if L ∈ L(G) and every G ∈ G
such that L = L(G) is ambiguous. Similarly, given a class of machines M, a language L is inherently
M-ambiguous if L ∈ L(M) and every M ∈ M such that L = L(M) is ambiguous. For simplicity, we
say a ET0Lfin language is inherently ET0Lfin-ambiguous if every reduced ET0Lfin system G generating L is
ambiguous. We use reduced ET0Lfin for this definition, as it is a stronger and more useful definition than
ET0Lfin generally due to the results in Proposition 22. For ET0L generally, the reduced concept is equally as
strong by Proposition 21. This concept, to our knowledge has never been defined or studied for finite-index
ET0L, finite-index matrix languages, or ET0L generally, but has been studied for E0L systems. In [36], it
was shown that there exists an inherently E0L-ambiguous language.

Two types of problems are of interest with respect to inherent ambiguity.

Problem 1. For a given class of grammars G (or machinesM), does there exist any inherently G-ambiguous
(inherently M-ambiguous resp.) languages?

For example, for the class of context-free grammars CFG, it is well-known that there are inherently CFG-
ambiguous languages [3].

Next, it was conjectured by Chomsky that there are two sub-classes of context-free grammars A and B,
with A ( B, such that there are languages that are inherently A-ambiguous, but not inherently B-ambiguous
[15]. This has been confirmed for some classes. There exist such languages when A is the class of linear
context-free grammars with just one nonterminal and B is the class of linear context-free grammars [37].
It is also true when A is the linear context-free grammars and B is the context-free grammars [16]. More
generally, for all grammar forms [17] that describe proper subsets A of the context-free grammars, there is
some language that is inherently A-ambiguous but not inherently CFG-ambiguous. Such a form includes
the k-linear grammars [17], which generate the finite union of products of k linear context-free languages.
These can describe a strict subset of the finite-index context-free grammars (also called derivation-bounded
context-free grammars) [18]. Hence, the second problem is:

Problem 2. For two classes of grammars (or machines) A and B, with A ( B, does there exist any
languages that are inherently A-ambiguous, but not inherently B-ambiguous?

It is evident from Proposition 26 that a language is inherently Mfin-ambiguous if and only if it is inher-
ently ET0Lfin-ambiguous. Furthermore, there exist Mfin languages whose generating series are algebraic not
rational and, even, transcendental, as proven by Flajolet in [38]. For example, the generating series of the
inherently ambiguous linear context-free language of exponential growth

S = {anbv1a
nv2 | n ≥ 1, v1, v2 ∈ {a, b}∗}

is transcendental (cf. [38], Theorem 3). From this, we are able to determine the following with an easy
application of Corollary 32:
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Proposition 36. There exist inherently Mfin-ambiguous and inherently ET0Lfin-ambiguous languages.

Proof. Consider the language S above which is an Mfin and ET0Lfin language. Assume S is not inherently
Mfin-ambiguous. Thus, there exists an unambiguous Mfin grammar G generating S. The generating series
of S is not rational [38]. But by Corollary 32, the generating series of S must be rational, a contradiction.
Therefore, S is an inherently Mfin-ambiguous (and inherently ET0Lfin-ambiguous) language. �

This is the first such language in the literature.
We see next that this also gives a positive solution to Problem 2.

Proposition 37. There are languages that are inherently ET0Lfin-ambiguous languages but not inherently
ET0L-ambiguous.

Proof. Let R = {anb(am1b) · · · (amkb)anv | n ≥ 1, k ≥ 0,mi < n for 1 ≤ i ≤ k, v ∈ {a, b}∗}. First we will
prove S = R.

Let w ∈ S. Then w = anbv1a
nv2, n ≥ 1, v1, v2 ∈ {a, b}∗. In v1a

n, there is some first time that an occurs,
say starting at position i ≥ 1. Let v1a

n = x1a
nx2 where |x1| = i−1, and x1, x2 ∈ {a, b}∗. By the minimality

of i, x1 cannot end with a, and cannot contain an as subword. Thus, x1 = (am1b) · · · (amkb), where k ≥ 0,
and 0 ≤ mi < n for 1 ≤ i ≤ k. Thus, w = anb(am1b) · · · (amkb)anx2v2, and w ∈ R.

The other direction is clear, hence S = R.
We will intuitively describe how to create an unambiguous reduced ET0L system generating R. For

w = anb(am1b) · · · (amkb)anv, where n ≥ 1, k ≥ 0,mi < n for 1 ≤ i ≤ k, v ∈ {a, b}∗, the unique derivation
derives the first an in a first path, generates each amib in a path (the number k and each mi is uniquely
determined given w) where it is verified that each mi < n, generates the next an in the next path, and has
one final path generating v. �

This does not resolve the question of whether there exists any inherently ET0L-ambiguous language,
which remains an open problem that has not been studied.

Next, we examine another technique to conclude that languages are inherently G-ambiguous for certain
classes of grammars and machines involving counting languages. The following was shown in Theorem 6
and Corollary 7 of [14]. Let M be a machine from any of the following machine models with a one-way
read-only input:

• unambiguous nondeterministic reversal-bounded Turing machines,

• unambiguous nondeterministic reversal-bounded pushdown automata,

• unambiguous nondeterministic reversal-bounded queue automata,

• unambiguous nondeterministic reversal-bounded k-flip pushdown automata.

Then L(M) is counting regular. Here, reversal-bounded pushdown automata have a bound on the number
of times it can switch from pushing to popping and vice versa, queue automata have a bound on the number
of switches from enqueueing to dequeueing and vice versa, the Turing machines have a single read/write
worktape and there is a bound on the number of switches between moving right and left, and vice versa,
and k-flip are allowed to ‘flip’ their pushdown up to k times but there is a bound on the number of switches
between pushing and popping. Hence if a language L can be accepted by one of these models, and it is
not counting regular, then it must be inherently ambiguous for that model. In this case the language S is
not counting regular, because the generating series of S is not rational [38]. Hence, any machine model M
above (or those that can be unambiguously simulated by the models above) that can accept S must do so
ambiguously, and therefore S is inherently M-ambiguous.

Proposition 38. The following classes of machines M contain inherently M-ambiguous languages:

• nondeterministic reversal-bounded Turing machines,
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• nondeterministic reversal-bounded pushdown automata,

• nondeterministic reversal-bounded queue automata,

• nondeterministic reversal-bounded flip pushdown automata,

• nondeterministic reversal-bounded stack automata,

• nondeterministic reversal-bounded checking stack automata,

• NCM(1),

• NCM(1, 1).

Stack automata have a pushdown with the ability to read the contents of the pushdown in read-only mode
[39]. Such a machine is reversal-bounded if there is a bound on the number of switches between moving right
(by pushing or moving the read head to the right), or moving left (by popping or moving the read head to the
left). Checking stack automata are further restricted so that once they start reading from the inside of the
stack, they no longer can write to it [39]. This example is particularly interesting as deterministic checking
stack automata can unambiguously accept S, thereby providing another solution to the second problem.
We provide two other solutions to Problem 2 within. Here, NPDA is the class of pushdown automata, and
NPCM is the class of pushdown automata augmented by some number of reversal-bounded counters [5].

Proposition 39. There are languages that are inherently A-ambiguous, but not inherently B-ambiguous,
for the following pairs A and B.

• A is the class of nondeterministic reversal-bounded checking stack automata (or reversal-bounded stack
automata), B is the class of nondeterministic (or deterministic) checking stack (or stack) automata.

• A = NCM(1) or A = NCM(1, 1) and B = NCM(2, 1) or B = DCM(2, 1).

• A = NPDA and B = NPCM.

Proof. For the first point, it suffices to indicate how a deterministic checking stack machine could unam-
biguously accept S = R (where R is from Proposition 37). Here, on input anb(am1b) · · · (amkb)anv, n ≥
1, k ≥ 0,mi < n for 1 ≤ i ≤ k, v ∈ {a, b}∗, M pushes an on the stack, and then for each ami , it verifies that
mi < n, then it verifies that there is an on the input, and then it reads the rest of the input and accepts.

For the second point, we use the following well-known inherently CFG-ambiguous language (also inher-
ently ambiguous over nondeterministic pushdown automata): L = {aibjck | i, j ≥ 1, i = j or j = k}. L
can be accepted by a DCM(2, 1) (and hence by an unambiguous NCM(2, 1)) that reads ai and stores i to
one counter, then reads aj while decrementing the counter to check if i = j, and at the same time storing
j in another counter to check if j = k when it reads ak. The third point follows since L is inherently
NPDA-ambiguous, but can be accepted by a DCM(2, 1) (and hence an unambiguous NPCM). �

To note here, for the latter result involving NCM, even though the language L is in NCM(1, 1) ( NCM(1),
the result for NCM(1, 1) is not necessarily strictly stronger than the result for NCM(1, 1) since there are
machines in NCM(1)− NCM(1, 1) that could possibly accept L unambiguously.

This result is obviously also true when A is either reversal-bounded Turing machines or queue automata,
and B is either Turing machines or queue automata (which have the power of Turing machines).

Despite there existing inherently NCM(1)-ambiguous languages, we do not yet have a proof that there are
inherently NCM-ambiguous languages, and this problem remains open. It should be noted that the approach
using counting regularity above will not work for NCM with two or more counters since even DCM(2, 1) (which
are all unambiguous) contain non-counting regular languages [14]. However, we conjecture that the language
S above would be such an example. An even more interesting example would be the following language:
L = {#am1#an1# · · ·#amk#ank | k ≥ 1, each mi, ni ≥ 1,mi 6= ni for some i}. This can certainly be
accepted by a deterministic one counter machine (no reversal bound) by copying each mi onto the counter,
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and comparing it to ni, accepting if at lest one is different. Although we are currently unable to prove that
there is no unambiguous NCM accepting L, we do know that there is no DCM machine accepting L, which
can be seen as follows:

Claim 2. L = {#am1#an1# · · ·#amk#ank | k ≥ 1, each mi, ni ≥ 1,mi 6= ni for some i} /∈ DCM.

Proof. Assume L can be accepted by a a DCM. Let A be the complement of L. It is known that DCM is
closed under complementation and intersection [5].

Let B = A∩R, where R is the regular set {#am1#an1# · · ·#amk#ank | k ≥ 1, each mi, ni ≥ 1}. Then
B = {#am1#an1# · · ·#amk#ank | k ≥ 1,mi = ni ≥ 1 for each i} can be accepted by a DCM MB .

From MB , we can construct an NCM MC accepting C = {#as#am1#an1# · · ·#amk#ank#ar | k ≥
1, s, r ≥ 1,mi = ni,≥ 1 for each i}. On input as#am1#an1# · · ·#amk#ank#ar, k ≥ 1, s, r ≥ 1,mi = ni,≥
1 for each i, MC reads past the first segment as and then simulates MB . At some point, when MC is
scanning #, it guesses that the next a-segment is the last one and continues simulating MB while on # as
if it were the end-marker. If MB accepts, then MC verifies that the next a-segment (i.e., ar) is indeed the
last one and accepts.

So B has an even number of segments, as does C. Further, D = B ∩ C = {#(an#)k | n ≥ 1, k even}.
Furthermore it is known that NCM is closed under intersection, and the Parikh image of any NCM language
is semilinear [5]. However, the Parikh image of D is not semilinear, a contradiction. �

The authors are also unsure of whether there exist any languages that are inherently ambiguous with
respect to the finite-index context-free grammars that are not inherently CFG-ambiguous. If the answer is
‘yes’, then what is an example of such a language?

Next, we look at inherent ambiguity of bounded languages. We know that all bounded Ginsburg semilin-
ear languages are in DCM. Thus, every bounded Ginsburg semilinear language (or every bounded language
in any semilinear trio, of which NPCM is an example [5]) can be generated by an unambiguous NCM machine.
Hence, we have:

Proposition 40. There are no bounded languages that are inherently NCM-ambiguous (resp. inherently
NPCM-ambiguous).

Is there also a class of grammars where this is true? We show next that this is true:

Proposition 41. The following are true:

• All bounded Ginsburg semilinear languages (all bounded languages in any semilinear trio) can be gen-
erated by an unambiguous reduced ET0Lfin system and an unambiguous Mfin grammar.

• There are no bounded languages that are inherently Mfin-ambiguous languages or inherently ET0Lfin-
ambiguous.

Proof. Since the bounded Ginsburg semilinear languages, the bounded languages in any semilinear trio,
and the bounded languages generated by both ET0Lfin and Mfin coincide (Propositions 16, 26, and 12), it
is enough to show that all bounded Ginsburg semilinear languages can be generated by an unambiguous
reduced ET0Lfin system.

Let L ⊆ w∗1 · · ·w∗k be a bounded Ginsburg semilinear induced by Q. By Proposition 16, L is a DCM
language. From Lemma 12 of [14], there exists a semilinear set Q such that φ(Q) = L, and φ is injective on
Q (where φ is the function from Definition 1). Thus, for every w ∈ L, there is a unique (l1, . . . , lk) ∈ Q such
that φ(l1, . . . , lk) = w.

We know semilinear sets are a finite union of linear sets. A linear set is called simple if the periods
form a basis. A semilinear set is semi-simple if it is the finite disjoint union of simple sets. In view of
the Eilenberg-Schützenberger Theorem, it is known that given any semilinear set, there is a procedure to
effectively construct another set of constants and periods that forms a semi-simple set generating the same
set [40] (see also [41, 42]). Thus, let Q be the disjoint finite union of simple sets Q1, . . . , Qq, and let ~vi0
be the constant vector of Qi, and let ~vij be the j’th period in the i’th set, for 1 ≤ j ≤ ri. Thus, given
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any word w in L, there is a unique (l1, . . . , lk) ∈ Q such that φ(l1, . . . , lk) = w, a unique linear set Qi with
(l1, . . . , lk) ∈ Qi, and (l1, . . . , lk) has a unique combination of the constant and periods of Qi.

Hence, we construct a reduced unambiguous ET0Lfin system G as follows. First, from the initial nonter-
minal, G selects immediately guesses a linear set, Qi, from which the yield w will have φ−1(w) ∈ Qi (and
there is only one such Qi). Next, G starts k parallel branches. The s’th branch will only generate copies
of the word ws, for 1 ≤ s ≤ k. Every branch s starts by generating ~vi0(s) copies of ws. Then, for each
period ~vij , one at a time for 1 ≤ j ≤ ri, G guesses some number xj and every branch s in parallel generates
xj · ~vij(s) copies of wi. Let (l1, . . . , lk) = ~vi0 +x1 · ~vi1 + · · ·+xri · ~viri . Thus, the yield of such a derivation is

w
~vi0(1)+x1· ~vi1(1)+···+xri

· ~viri (1)
1 · · ·w ~vi0(k)+x1· ~vi1(k)+···+xri

· ~viri (k)

k = wl11 · · ·w
lk
k .

Thus, L(G) = φ(Q) = L, and each word in L only has one derivation since there is only one combination of
the constant and periods giving (l1, . . . , lk). �

8. The Commutative Equivalence Problem for Finite-Index Matrix Languages

We consider now the Commutative Equivalence Problem (CE Problem, for short) for finite-index matrix
languages. The notion of commutative equivalence plays an important role in the study of several problems
of theoretical computer science such as, for instance, in the theory of codes, where it is involved in the
celebrated Schützenberger conjecture about the commutative equivalence of a maximal finite code with a
prefix one (see e.g, [43]).

The CE Problem investigates the conditions that assure that a language is commutatively equivalent to
a regular language. It is worth noticing that commutatively equivalent languages share the same alphabet
and their generating series are equal. In particular, the characteristic series in commutative variables, and
thus the generating series, of a commutatively regular language are rational. This fact implies the answer to
the CE Problem is not trivial in general for finite-index matrix languages due to the existence of languages
such as S above whose generating series are algebraic, and not rational.

Next, we show some conditions that provide a positive answer to the CE Problem for the class of
unambiguous finite-index matrix languages. For this purpose, some notions and results are needed.

Let Σ be an alphabet. A subset W of Σ+ is a code (over Σ) if every word of W+ has a unique factorization
as a product of words of W . A set W over the alphabet Σ is said to be a prefix set if WΣ+ ∩W = ∅, that
is, if, for every u, v ∈W , u is not a proper prefix of v.

We start by proving the following lemma.

Lemma 42. Let M = (v1, . . . , vm) be a list of words in Σ+ such that:

1. for i = 1, . . . ,m, |vi| ≥ m;

2. for every a ∈ Σ, there exists at most one word vi ∈ a+.

Then there exists a prefix code W = {w1, . . . , wm} such that wi ∼ vi, i = 1, . . . ,m.

Proof. We proceed by induction on m.
If m = 1, the statement is trivially true. Thus, we assume m ≥ 2. With no loss of generality, we suppose

that |vm| = max1≤i≤m |vi|. By the inductive hypothesis, there exists a prefix code Y = {y1, . . . , ym−1} such
that yi ∼ vi, i = 1, . . . ,m− 1. To prove the statement, it is sufficient to find a word ym such that ym ∼ vm
and no word of Y is a prefix of ym.

Suppose that vm = an for some a ∈ Σ, n ≥ m. By Condition (2), no other word ofM, and, consequently,
no word of Y is a power of a. Thus, it is sufficient to take ym = vm.

Now, let us consider the case that vm is not the power of a single letter. Then, we can find a factor u of
vm of length m containing at least two distinct letters. The number of the words which are commutatively
equivalent to u is not smaller than m. Thus, among these words, at least one is different from all the prefixes
of length m of the words of Y. Let v be such a word. One has vm ∼ us ∼ vs for some s ∈ Σ∗ and no word
of Y can be a prefix of vs, since otherwise, v would be a prefix of such a word. Thus, our goal is attained
taking ym = vs. �
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Proposition 43. Let G = (N,Σ,M, S) be an unambiguous matrix grammar of index k in normal form.
Assume that there exist a code W and a bijection f : M → W such that, for every matrix m = (X1 →
γ1, . . . , Xh → γh) one has f(m) ∼ πΣ(γ1 · · · γh). Then L(G) is commutatively regular.

Proof. Since W is a code then the map f can be extended to a monomorphism (an injective morphism)
f : M∗ → Σ∗. As one easily verifies, for all α ∈ M∗, one has f(α) ∼ θ(α), where θ is the morphism
considered in Lemma 29. We introduce the map F : L(G)→W ∗ defined as follows. For all v ∈ L(G) we set
F (v) = f(α), where α is the unique element of D(G) such that S ⇒α v.

Taking into account Lemma 29, for all v ∈ L(G) one has

F (v) = f(α) ∼ θ(α) ∼ v,

where α is chosen as above. Moreover, from Condition P1 and the injectivity of f , one has that F is injective.
We conclude that the set L(G) is commutatively equivalent to F (L(G)).

Now, from the definition of F , one easily obtains F (L(G)) = f(D(G)). Taking into account that D(G)
is a regular set by Proposition 28 and that morphisms preserve regularity, we conclude that F (L(G)) is a
regular set. The statement follows. �

Putting the previous two results together, we obtain:

Proposition 44. Let G = (N,Σ,M, S) be an unambiguous finite-index matrix grammar in normal form.
Suppose that the following conditions are verified:

1. for every matrix m = (X1 → γ1, . . . , Xh → γh), one has |γ1 · · · γh|Σ ≥ |M |.

2. For all letter a ∈ Σ, there exists at most one matrix m = (X1 → γ1, . . . , Xh → γh) such that
πΣ(γ1 · · · γh) ∈ a∗.

Then L(G) is commutatively regular.

Proof. Clearly, it is sufficient to verify that the hypotheses of Proposition 43 are satisfied. This is, in fact,
a straightforward consequence of Lemma 42. �

We now provide a suitable adaptation of Propositions 43 and 44 to finite-index ET0L systems. Let
G = (V,P, S,Σ) be an unambiguous reduced finite-index ET0L system. For all X ∈ V , we denote by RX
the set of the right hand sides of all productions X → α occurring in the production tables of G.

Proposition 45. Let G = (V,P, S,Σ) be an unambiguous reduced finite-index ET0L system. Suppose that
for all X ∈ V there exist a prefix code YX ⊆ Σ∗ and a bijection fX : RX → YX such that for all α ∈ RX
one has

f(α) ∼ πΣ(α).

Then, L(G) is commutatively regular.

Proof. For the sake of brevity, we limit ourselves to give an outline of the proof, omitting some technical
details.

We will construct a regular grammar G′ = (N,Σ, P, S′) generating a language commutatively equivalent
to L(G).

First, we associate with any 1-step derivation x ⇒G y, x, y ∈ (V ∪ Σ)∗, a word of Σ∗. If x ⇒G y, then
one has

x = v0A1v1A2v2 · · ·Anvn, y = v0α1v1α2v2 · · ·αnvn,

with vj ∈ Σ∗, Ai ∈ V , αi in RAi
, 1 ≤ i ≤ n, 0 ≤ j ≤ n. With such a derivation, we associate the word

u = fA1(α1)fA2(α2) · · · fAn(αn).
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One can easily verify that πΣ(y) ∼ πΣ(x)u and that the word y is uniquely determined by the knowledge of
x and u. Moreover, if u1 and u2 are associated with two distinct derivations x ⇒G y1 and x ⇒G y2, then
u1 cannot be a prefix of u2.

Now, we construct the grammar G′. Let k be the index of G. We take N = {Zx | x ∈ V ≤k} and S′ = ZS .
For all derivation x⇒G y, with x ∈ V ≤k and y ∈ (V ∪ Σ)∗, G′ has the production Zx → uZπV (y), where u
is the word associated with the derivation x⇒G y, as explained above. Also, Zλ → λ is a production.

The regular grammar G′ is unambiguous. This result can be proved by exploiting the property that
distinct 1-step derivations of G with the same left side are associated with words where one is not a prefix
of the other.

In order to verify that G and G′ generate commutatively equivalent languages, we associate with any
derivation

S = α0 ⇒
G
α1 ⇒

G
α2 ⇒

G
· · · ⇒

G
αn = w, (3)

w ∈ L(G), the derivation

ZS = ZπV (α0) ⇒
G′
u1ZπV (α1) ⇒

G′
u1u2ZπV (α2) ⇒

G′
· · · ⇒

G′
u1u2 · · ·unZπV (αn) ⇒

G′
u1u2 · · ·un,

where ui is the word associated to the ith step of (3), 1 ≤ i ≤ n. One can verify that, in this way, we have
established a 1-to-1 correspondence between the derivations of the words of L(G) and of L(G′), such that
corresponding derivations produce commutatively equivalent words.

Taking into account that both G and G′ are unambiguous, we conclude that they generate commutatively
equivalent languages. This concludes the proof. �

Remark 2. The grammar G′ of the previous proof generates a regular prefix set. Thus, the languages
generated by ET0L systems satisfying the hypotheses of Proposition 45 are commutatively equivalent to
regular prefix sets.

From the previous proposition and Lemma 42 one easily derives the following:

Proposition 46. Let G = (V,P, S,Σ) be an unambiguous reduced finite-index ET0L system. Suppose that
the following conditions are verified:

1. for every production X → α one has |α|Σ ≥ |RX |,

2. for all a ∈ Σ and all X ∈ V , there is at most one production X → an, with n ≥ 0.

Then, L(G) is commutatively regular.

We finally show that some arguments underlying the proof of the previous result can be utilized to show
the commutative regularity of the languages generated by deterministic E0L systems.

For the next lemma, we use ED0L rather than reduced ED0L. This is because in a reduced ED0L system
generating a non-empty language, only a single derivation ending in a single word in L(G) would be possible.

Lemma 47. If an ED0L language contains two words that are commutatively equivalent, then it is finite.
Moreover, any ambiguous ED0L system generates a finite language.

Proof. Let G be an ED0L system and

S = γ0 ⇒ γ1 ⇒ · · · ⇒ γn ⇒ · · ·

its unique unending derivation starting by the initial symbol S.
If L(G) contains two words that are commutatively equivalent, then one has γi ∼ γj for some i > j > 0.

One easily derives that γi+1 ∼ γj+1 and, more generally, γi+k ∼ γj+k for all k ≥ 0. Thus, the sequence of
the commutation classes of the words γn is ultimately periodic. One derives that L(G) is included in the
union of finitely many commutation classes and therefore it is a finite set.

If G is ambiguous, then one has γi = γj for some i ≥ j ≥ 0. Consequently, by the previous argument,
L(G) is finite. �
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Proposition 48. All finite-index ED0L languages are commutatively regular.

Proof. Let L be a finite-index ED0L language. With no loss of generality, we assume that L is infinite.
By Lemma 47, L is generated by an unambiguous finite-index ED0L system, which by Proposition 19
can be generated by an unambiguous reduced finite-index EDT0L (not ED0L as Proposition 19 introduces
another table), which can be generated by an unambiguous finite-index matrix grammar in normal form by
Proposition 26 and Lemma 27.

We introduce the map F : L(G) → θ(D(G)) defined as follows. For all u ∈ L(G) we set F (u) = θ(α),
where α is the unique element of D(G) such that S ⇒α u.

Let us verify that F is injective. If one has F (u) = F (v) for some u, v ∈ L, then one has S ⇒α u,
S ⇒β v, θ(α) = θ(β) for some α, β ∈ D(G). From Lemma 29, one derives u ∼ v ∼ θ(α) and therefore, as L
is infinite, from Lemma 47 one obtains u = v. This proves that F is injective.

Now, the proof can be achieved similarly to that of Proposition 43. �

9. Conclusions and Future Directions

In this paper, it was shown that all bounded languages in any semilinear trio have positive decidability
properties, are all commutatively regular, and are in L(DCM). In particular, the bounded languages in
L(NCM) and those generated by finite-index ET0L systems (and finite-index matrix grammars) coincide.
For non-bounded languages, it was shown that all languages generated by unambiguous finite-index matrix
grammars have rational characteristic and generating series, and are counting regular. This implies that there
are inherently ambiguous finite-index matrix (and finite-index ET0L) languages. Lastly, the commutative
equivalence problem was studied for finite-index matrix and ET0L languages. In particular, it was shown
that all finite-index ED0L languages are commutatively regular.

Many problems remain open, and there are some interesting future directions. First, it is open as to
whether there is an L(NCM) language that cannot be generated by a finite-index ET0L system. It is also
unknown whether there exist any inherently ambiguous ET0L languages. It is also open whether all languages
generated by unambiguous finite-index matrix grammars are commutatively regular.

More generally, it is easily verified that two commutatively equivalent languages, have the same charac-
teristic series in commutative variables. Hence the characteristic series of a commutatively regular language,
is rational. The latter is a necessary condition for commutative regularity, but, as far as we know, it is not
sufficient. In this theoretical context, one may consider the following two questions:

1. Does there exists a language with a rational characteristic series, whose complement does not have a
rational characteristic series?

2. Does there exists a language L such that both L and its complement have rational characteristic series,
which is not commutatively regular?

Since commutatively regular languages are closed for complement, a positive answer to question 1 would
show that rationality of the characteristic series is not a sufficient condition for commutative regularity. A
negative answer to question 2 could be viewed as a multidimensional version of a recent result of Béal and
Perrin characterizing generating series of regular languages [13].

References

[1] S. Ginsburg, The Mathematical Theory of Context-Free Languages, McGraw-Hill, Inc., New York, NY, USA, 1966.
[2] M. Harrison, Introduction to Formal Language Theory, Addison-Wesley series in computer science, Addison-Wesley Pub.

Co., 1978.
[3] R. Parikh, On context-free languages, J. ACM 13 (4) (1966) 570–581.
[4] O. H. Ibarra, S. Seki, Characterizations of bounded semilinear languages by one-way and two-way deterministic machines,

International Journal of Foundations of Computer Science 23 (6) (2012) 1291–1306.
[5] O. H. Ibarra, Reversal-bounded multicounter machines and their decision problems, J. ACM 25 (1) (1978) 116–133.
[6] G. Rozenberg, D. Vermeir, On the effect of the finite index restriction on several families of grammars, Information and

Control 39 (1978) 284–302.

26



[7] G. Rozenberg, D. Vermeir, On ET0L systems of finite index, Information and Control 38 (1978) 103–133.
[8] J. Duske, R. Parchmann, Linear indexed languages, Theoretical Computer Science 32 (1–2) (1984) 47–60.
[9] F. D’Alessandro, O. H. Ibarra, I. McQuillan, On finite-index indexed grammars and their restrictions, in: F. Drewes,

C. Mart́ın-Vide, B. Truthe (Eds.), Lecture Notes in Computer Science, Vol. 10168 of 11th International Conference on
Language and Automata Theory and Applications, LATA 2017, Ume̊a, Sweden, Proceedings, 2017, pp. 287–298.

[10] L. Breveglieri, A. Cherubini, C. Citrini, S. Reghizzi, Multi-push-down languages and grammars, International Journal of
Foundations of Computer Science 7 (3) (1996) 253–291.

[11] T. Harju, O. Ibarra, J. Karhumaki, A. Salomaa, Some decision problems concerning semilinearity and commutation,
Journal of Computer and System Sciences 65 (2) (2002) 278–294.

[12] O. Ibarra, B. Ravikumar, On sparseness, ambiguity and other decision problems for acceptors and transducers, in:
B. Monien, G. Vidal-Naquet (Eds.), 3rd Annual Symposium on Theoretical Aspects of Computer Science, Vol. 210 of
Lecture Notes in Computer Science, Springer Berlin Heidelberg, 1986, pp. 171–179.
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