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JavaScript is the most popular scripting 
language, used to interact with HTML
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<!DOCTYPE html >

<title >Example </title >

<p>

<span id=" timestamp"></span >

milliseconds since midnight , January 1, 1970.

</p>

<script >

document.addEventListener (" DOMContentLoaded", function(event) {

window.setTimeout(function (){

document.location.reload(true);

}, 3000);

document.getElementById (" timestamp ").innerText = new Date().getTime

();

});

</script >
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JavaScript is dynamically typed
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x = 5



 6

x = 5

x = "str"
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JavaScript has implicit type conversion
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5 < 2 || "vpt"
<latexit sha1_base64="ZTwBwMMYqVkWalxI4vD0zUbJtsE="></latexit><latexit sha1_base64="ZTwBwMMYqVkWalxI4vD0zUbJtsE="></latexit><latexit sha1_base64="ZTwBwMMYqVkWalxI4vD0zUbJtsE="></latexit><latexit sha1_base64="ZTwBwMMYqVkWalxI4vD0zUbJtsE="></latexit>
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Type conversion

5 < 2 || true
<latexit sha1_base64="uojMLRykof7qgkvkdcbQ7MrfpBg="></latexit><latexit sha1_base64="uojMLRykof7qgkvkdcbQ7MrfpBg="></latexit><latexit sha1_base64="uojMLRykof7qgkvkdcbQ7MrfpBg="></latexit><latexit sha1_base64="uojMLRykof7qgkvkdcbQ7MrfpBg="></latexit>

5 < 2 || "vpt"
<latexit sha1_base64="ZTwBwMMYqVkWalxI4vD0zUbJtsE="></latexit><latexit sha1_base64="ZTwBwMMYqVkWalxI4vD0zUbJtsE="></latexit><latexit sha1_base64="ZTwBwMMYqVkWalxI4vD0zUbJtsE="></latexit><latexit sha1_base64="ZTwBwMMYqVkWalxI4vD0zUbJtsE="></latexit>
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JavaScript has eval
or: “the goto of the web”



eval(”a = a+ 1”) String
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eval(”a = a+ 1”) String

Parsing of ”a = a+ 1”
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eval(”a = a+ 1”) String

Code!

Parsing of ”a = a+ 1”

a=a+1
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eval(’alert ("Your query was ’ + document.location.search + ’");’);

Assembling code at run-time is dangerous
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eval(’alert ("Your query was ’ + document.location.search + ’");’);

XSS, SSJS, CSRF, Code injection…

Assembling code at run-time is dangerous
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vd, ac, la = "";

v = "wZsZ"; m = "AYcYtYiYvYeYXY ";

tt = "AObyaSZjectB ";

l = "WYSYcYrYiYpYtY.YSYhYeYlYlY ";

while (i+=2 < v.length)

vd = vd + v.charAt(i);

while (j+=2 < m.length)

ac = ac + m.charAt(j);

ac += tt.substring(tt.indexOf ("O"), 3);

ac += tt.substring(tt.indexOf ("j"), 11);

while (k+=2 < l.length)

la = la + l.charAt(k);

d = vd + "=new " + ac + "(" + la + ")";

eval(d);
<latexit sha1_base64="8K3T9DISvyR4sh7H7BxMfVEi2dg="></latexit><latexit sha1_base64="8K3T9DISvyR4sh7H7BxMfVEi2dg="></latexit><latexit sha1_base64="8K3T9DISvyR4sh7H7BxMfVEi2dg="></latexit><latexit sha1_base64="8K3T9DISvyR4sh7H7BxMfVEi2dg="></latexit>

JavaScript malware
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<latexit sha1_base64="8K3T9DISvyR4sh7H7BxMfVEi2dg="></latexit><latexit sha1_base64="8K3T9DISvyR4sh7H7BxMfVEi2dg="></latexit><latexit sha1_base64="8K3T9DISvyR4sh7H7BxMfVEi2dg="></latexit><latexit sha1_base64="8K3T9DISvyR4sh7H7BxMfVEi2dg="></latexit>

JavaScript malware

Which is the value of d before the eval execution?
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Static analysis of string manipulation programs
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Static analysis of string manipulation programs
While many abstract domains for numerical values have been 
proposed, less work has been done on statically reasoning about 
strings.
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IMP language
4 Static Program Analysis for String Manipulation Languages

Exp ::= Id | n œ Z | true | false | ‡ œ �
ú

| Exp + Exp | . . .

| // Other arithmetic and boolean expressions

| Exp.substring(Exp,Exp)

| Exp.charAt(Exp)

| Exp.indexOf(Exp)

| Exp.length

Block ::= { } | { Stmt }

Stmt ::= Id = Exp;

| if (Exp) Block else Block
| while (Exp) Block
| Block
| Stmt Stmt
| ;

Figure 2: IMP syntax

toStr(v) =

Y
_______]

_______[

v v œ S
“NaN” v = NaN

“true” v = true

“false” v = false

S(v) v œ Z

toInt(v) =

Y
_______]

_______[

v v œ Z
1 v = true

0 v = false‚v = NaN

I(v) v œ S·v œ �Z

NaN v œ S·v ”œ �Z

toBool(v) =

Y
__]

__[

v v œ B
true v œ Zr{0}‚v œ Sr{‘}
false v = 0‚v = ‘‚v = NaN

Figure 3: IMP implicit type conversion functions.

defined as follows:

Ca(‡, i) def=
I

‡i 0 Æ i < |‡|
‘ otherwise

indexOf: It returns the position of the first occurrence of a given substring. The semantics is
the function Io: S◊S æ Z defined as follows:

Io(‡,‡
Õ) def=

I
min{ i | ‡i . . .‡j = ‡

Õ } ÷i, j.‡i . . .‡j = ‡
Õ

≠1 otherwise

length: It returns the length of a string ‡ œ S. Its semantics is the function Le: S æ Z defined
as Le(‡) def= |‡|.

concat: The string concatenation is handled by IMP plus operator (+). The concrete semantics
relies on the concatenation operator reported in Sect. 2, i.e., Cc(‡,‡

Õ) = ‡ ·‡Õ.

2.2 The finite state automata domain for strings
In this section, we describe the automata abstract domain for strings [11,36,43], namely the do-
main of regular languages over ˝(�ú). In particular, our aim is that of underlying the well known
theoretical foundations of regular languages (and therefore of DFA) characterizing automata as
a domain for abstracting the computation of program semantics in the abstract interpretation
framework. The exploited idea is that of approximating strings as regular languages represented
by the minimum DFAs [19] recognizing them. In general, we have more DFAs than regular
languages, hence the domain of automata is indeed the quotient Dfa/© w.r.t. the equivalence
relation induced by language equality: ’A1,A2 œ Dfa. A1 © A2 … L (A1) = L (A2). Hence, any
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Implicit type conversion

if ("hello ") {
[code]

}
<latexit sha1_base64="JWDCxr9osavVPDnk9kZ/PXUar10="></latexit><latexit sha1_base64="JWDCxr9osavVPDnk9kZ/PXUar10="></latexit><latexit sha1_base64="JWDCxr9osavVPDnk9kZ/PXUar10="></latexit><latexit sha1_base64="JWDCxr9osavVPDnk9kZ/PXUar10="></latexit>
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}
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The finite state automata domain
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We abstract a strings set to the finite 
state automaton that recognizes them
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The finite state automata domain

if (...)
x = "a++;";

else
x = "b++;";
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The guard value is unknown
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The finite state automata domain

while (...)
x = x + "s++;";
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The guard value is unknown

"s++;s++;s++;s++;..."

Widening for automata + + ;s

;

“Widening for automata”, V. D’Silva, PhD Thesis 2006

The finite state automata domain
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After two iterations: 

+ + ;s + + ;s

Widening for automata

Now we apply 

q0 q1 q2 q3 q4 q5 q6 q7 q8

: it merges the states that recognized
the same strings of length 3.

O3
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while (...)
x = x + "s++;";
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+] Integer] Float] Boolean] String] > ?
Integer] Integer] Float] Integer] Int, F loat Int, F loat ?
Float] Float] Float] Float] Float] Int, F loat ?

Boolean] Integer] Float] Integer] Int, F loat Int, F loat ?
String] Int, F loat F loat] Int, F loat Int, F loat Int, F loat ?

> Int, F loat Int, F loat Int, F loat Int, F loat Int, F loat ?
? ? ? ? ? ? ?

In the same manner we can define the new abstract semantics with the
powerset domain for �, ⇤ and /.

The abstract semantics for all boolean and relational operation is equals to
the previous one defined in the flat domain.

Je1 > e2K]⇠ = Je1 < e2K]⇠ = Je1 && e2K]⇠

= J!eK]⇠ =

(
? if Je1K]⇠ = ? _ Je2K]⇠ = ?
Bool] otherwise

The astract semantics for substring is more precise respect to the one defined
in the previous section: the function substr can return a boolean or a string,
depending on the indexes given as input.

Jsubstr(e1,e2,e3)K]⇠ =

(
String, Bool Je1K]⇠, Je2K]⇠, Je3K]⇠ 2 A r {?}
? otherwise

4.3 Reduced product type domain

== Integer Float Boolean String
Integer v1 == v2 v1 == v2 numToBool(v1) ==B v2 v1 == strToNum(v2)

Float v1 == v2 v1 == v2 numToBool(v1) ==B v2 v1 == strToNum(v2)

Boolean v1 ==B numToBool(v2) v1 ==B numToBool(v2) v1 ==B v2 v1 ==B strToBool(v2)

String strToNum(v1) == v2 strToNum(v1) == v2 strToBool(v1) ==B v2 v1 ==S v2

2. ABSTRACT INTERPRETATION

Example 2.2.5.

0, 7 4, 5 0, 7 4, 5

4, 5 0, 7 4, 5 0, 7

While the first case in the last example confirms the implication,
the second serves as a counterexample. This example demonstrates
the consequences of using approximations in static analysis, a deeper
insight into properties of approximation is provided by section 2.2.5.

Using partial order defined by and defining and as minimal
and maximal elements of the set D#, we are able to construct a lattice
of abstract values.

2, 2 1, 1 0, 0 1, 1 2, 2

2, 1 1, 0 0, 1 1, 2

2, 0 1, 1 0, 2

2, 1 1, 2

2, 2

Figure 2.1: Lattice of the integer interval domain

The figure 2.1 show a part of infinite lattice of the integer interval
abstract domain. The edges correspond to relation except for tran-
sitivity. The lowest level represents an abstract value corresponding

8

Figure 3.7: Complete lattice of intervals I(L) with L = P(Z)

• f : P �! Q is bijective if it is surjective and injective;

• f : P �! Q is monotone if 8x, y 2 P : x P y ) f(x) Q f(y);

• f : P �! Q isorder-embedding if 8x, y 2 P : x P y , f(x) Q f(y);

• f : P ! Q is order-isomorphism if it is surjective and order-embedding;

• f : P �! P is extensive if 8x 2 P : x P f(x);

• f : P �! P is reductive if 8x 2 P : f(x) P x;

• f : P �! P is idempotent if 8x 2 P : f(f(x)) = f(x);

3.2 Fix-point theory

Definition 3.2.1. A fixpoint of an operator f on a set L is x 2 L such that
f(x) = x;

An operator may have zero, one o many fix-point: for example �x.x has
infinite fix-point.

Definition 3.2.2. Let f 2 L �! L be an operator on a poset hL, vi. We
define:

• set of fix-points: fp(f) =
�

x 2 L
�� f(x) = x

 
;

• set of pre-fixpoints: prefp(f) =
�

x 2 L
�� x v f(x)

 
;
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• f : P ! Q is order-isomorphism if it is surjective and order-embedding;
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• f : P �! P is reductive if 8x 2 P : f(x) P x;
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Definition 3.2.1. A fixpoint of an operator f on a set L is x 2 L such that
f(x) = x;

An operator may have zero, one o many fix-point: for example �x.x has
infinite fix-point.

Definition 3.2.2. Let f 2 L �! L be an operator on a poset hL, vi. We
define:

• set of fix-points: fp(f) =
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the previous one defined in the flat domain.
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in the previous section: the function substr can return a boolean or a string,
depending on the indexes given as input.

Jsubstr(e1,e2,e3)K]⇠ =
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• f : P �! Q is bijective if it is surjective and injective;

• f : P �! Q is monotone if 8x, y 2 P : x P y ) f(x) Q f(y);

• f : P �! Q isorder-embedding if 8x, y 2 P : x P y , f(x) Q f(y);

• f : P ! Q is order-isomorphism if it is surjective and order-embedding;

• f : P �! P is extensive if 8x 2 P : x P f(x);

• f : P �! P is reductive if 8x 2 P : f(x) P x;

• f : P �! P is idempotent if 8x 2 P : f(f(x)) = f(x);

3.2 Fix-point theory

Definition 3.2.1. A fixpoint of an operator f on a set L is x 2 L such that
f(x) = x;

An operator may have zero, one o many fix-point: for example �x.x has
infinite fix-point.

Definition 3.2.2. Let f 2 L �! L be an operator on a poset hL, vi. We
define:

• set of fix-points: fp(f) =
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Substring
We first define substring on automata between two indexes i and j

{rs, o}

{ape, ell}

substr(A, i, j) = RQ(SU(A, i),SU(A, j)) \ ⌃j�i [ SU(A, i)) \ ⌃<j�i

{apers, an, ello} {apers, an, ello}

{an}

Substrings of L = {an | n 2 N}
<latexit sha1_base64="BKPePTE4jDc1KC2SWCZW8H2MEqM="></latexit><latexit sha1_base64="BKPePTE4jDc1KC2SWCZW8H2MEqM="></latexit><latexit sha1_base64="BKPePTE4jDc1KC2SWCZW8H2MEqM="></latexit><latexit sha1_base64="BKPePTE4jDc1KC2SWCZW8H2MEqM="></latexit>

from 1 to 4: {✏, a, aa, aaa}
<latexit sha1_base64="R1rlM1SYhA3LrbEl/amB6n/eX3M=">AAACOnicbVC7TsNAEDyHd3gFKGlOJEgUKLIjISgRNJQgEUCKo2h92YRTzmfrbo0Elr+EX6GhhS+gpUNIVHwAdkiRBKaam9nV7E0QK2nJdd+c0szs3PzC4lJ5eWV1bb2ysXllo8QIbIpIReYmAItKamySJIU3sUEIA4XXweC08K/v0FgZ6Uu6j7EdQl/LnhRAudSpHNT81MfYShXpfe6HQLdEKWRjfPIBmZ/VOpWqW3eH4H+JNyJVNsJ5p/LldyORhKhJKLC25bkxtVMwJIXCrOwnFmMQA+hjK6caQrTtdPi9jO8mFijiMRouFR+KOL6RQmjtfRjkk8WZdtorxP+8VkK9o3YqdZwQalEEkVQ4DLLCyLw35F1pkAiKy5FLzQUYIEIjOQiRi0le5EQgycFDlhfkTdfxl1w16p5b9y4a1eOTUVWLbJvtsD3msUN2zM7YOWsywR7ZM3thr86T8+58OJ+/oyVntLPFJuB8/wAPFq7/</latexit><latexit sha1_base64="R1rlM1SYhA3LrbEl/amB6n/eX3M=">AAACOnicbVC7TsNAEDyHd3gFKGlOJEgUKLIjISgRNJQgEUCKo2h92YRTzmfrbo0Elr+EX6GhhS+gpUNIVHwAdkiRBKaam9nV7E0QK2nJdd+c0szs3PzC4lJ5eWV1bb2ysXllo8QIbIpIReYmAItKamySJIU3sUEIA4XXweC08K/v0FgZ6Uu6j7EdQl/LnhRAudSpHNT81MfYShXpfe6HQLdEKWRjfPIBmZ/VOpWqW3eH4H+JNyJVNsJ5p/LldyORhKhJKLC25bkxtVMwJIXCrOwnFmMQA+hjK6caQrTtdPi9jO8mFijiMRouFR+KOL6RQmjtfRjkk8WZdtorxP+8VkK9o3YqdZwQalEEkVQ4DLLCyLw35F1pkAiKy5FLzQUYIEIjOQiRi0le5EQgycFDlhfkTdfxl1w16p5b9y4a1eOTUVWLbJvtsD3msUN2zM7YOWsywR7ZM3thr86T8+58OJ+/oyVntLPFJuB8/wAPFq7/</latexit><latexit sha1_base64="R1rlM1SYhA3LrbEl/amB6n/eX3M=">AAACOnicbVC7TsNAEDyHd3gFKGlOJEgUKLIjISgRNJQgEUCKo2h92YRTzmfrbo0Elr+EX6GhhS+gpUNIVHwAdkiRBKaam9nV7E0QK2nJdd+c0szs3PzC4lJ5eWV1bb2ysXllo8QIbIpIReYmAItKamySJIU3sUEIA4XXweC08K/v0FgZ6Uu6j7EdQl/LnhRAudSpHNT81MfYShXpfe6HQLdEKWRjfPIBmZ/VOpWqW3eH4H+JNyJVNsJ5p/LldyORhKhJKLC25bkxtVMwJIXCrOwnFmMQA+hjK6caQrTtdPi9jO8mFijiMRouFR+KOL6RQmjtfRjkk8WZdtorxP+8VkK9o3YqdZwQalEEkVQ4DLLCyLw35F1pkAiKy5FLzQUYIEIjOQiRi0le5EQgycFDlhfkTdfxl1w16p5b9y4a1eOTUVWLbJvtsD3msUN2zM7YOWsywR7ZM3thr86T8+58OJ+/oyVntLPFJuB8/wAPFq7/</latexit><latexit sha1_base64="R1rlM1SYhA3LrbEl/amB6n/eX3M=">AAACOnicbVC7TsNAEDyHd3gFKGlOJEgUKLIjISgRNJQgEUCKo2h92YRTzmfrbo0Elr+EX6GhhS+gpUNIVHwAdkiRBKaam9nV7E0QK2nJdd+c0szs3PzC4lJ5eWV1bb2ysXllo8QIbIpIReYmAItKamySJIU3sUEIA4XXweC08K/v0FgZ6Uu6j7EdQl/LnhRAudSpHNT81MfYShXpfe6HQLdEKWRjfPIBmZ/VOpWqW3eH4H+JNyJVNsJ5p/LldyORhKhJKLC25bkxtVMwJIXCrOwnFmMQA+hjK6caQrTtdPi9jO8mFijiMRouFR+KOL6RQmjtfRjkk8WZdtorxP+8VkK9o3YqdZwQalEEkVQ4DLLCyLw35F1pkAiKy5FLzQUYIEIjOQiRi0le5EQgycFDlhfkTdfxl1w16p5b9y4a1eOTUVWLbJvtsD3msUN2zM7YOWsywR7ZM3thr86T8+58OJ+/oyVntLPFJuB8/wAPFq7/</latexit>
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Substring
Given an automaton A and two intervals [i,j] and [l,k] we have 
defined the full abstract semantics of substring. 

substr](A, [i, j], [l, k])
<latexit sha1_base64="o9d64A6S/l2OlNJj93TDAOImvlQ="></latexit><latexit sha1_base64="o9d64A6S/l2OlNJj93TDAOImvlQ="></latexit><latexit sha1_base64="o9d64A6S/l2OlNJj93TDAOImvlQ="></latexit><latexit sha1_base64="o9d64A6S/l2OlNJj93TDAOImvlQ="></latexit>

Similarly, we can define the abstract semantics of charAt
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths:

 27



Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths:

 27



Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 2, 3 
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 2, 3 
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 2, 3 
Interval abstraction
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 2, 3 [1, 4]
Interval abstraction
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit> c

<latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit><latexit sha1_base64="syAVS8YPJNyTJXxLJA375xuRLLw=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiui0i+V7aqdgS0TJydlyNHol757g1DEPgYkFDem69gRuQnXJIXCabEXG4y4GPMRdlMacB+Nm2RVp+w0NpxCFqFmUrFMxL8fCfeNmfheeulzujeL3kz8z+vGNLxwExlEMWEgZkEkFWZBRmiZboBsIDUS8VlzZDJggmtOhFoyLkQqxukoc4Ekx4/TdCBncY5l0qpVHbvq3NTK9ct8qgIcwwmcgQPnUIdraEATBIzgGV7g1Xqy3qx36+P3dMXKf45gDtbnD5MGmVc=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

d
<latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit><latexit sha1_base64="mV4Foe3ZY2xRPX5V6mQygsk0vvY=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbiuDSr9Utqt2BrZMnJyUIUejX/ruDUIR+xiQUNyYrmNH5CZckxQKp8VebDDiYsxH2E1pwH00bpJVnbLT2HAKWYSaScUyEf9+JNw3ZuJ76aXP6d4sejPxP68b0/DCTWQQxYSBmAWRVJgFGaFlugGygdRIxGfNkcmACa45EWrJuBCpGKejzAWSHD9O04GcxTmWSatWdeyqc1Mr1y/zqQpwDCdwBg6cQx2uoQFNEDCCZ3iBV+vJerPerY/f0xUr/zmCOVifP5SnmVg=</latexit>

b
<latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit><latexit sha1_base64="RQ/Vg1t118bO6inGmtuvxeCfD9M=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitepV8q21U7A1smTk7KkKPRL333BqGIfQxIKG5M17EjchOuSQqF02IvNhhxMeYj7KY04D4aN8mqTtlpbDiFLELNpGKZiH8/Eu4bM/G99NLndG8WvZn4n9eNaXjhJjKIYsJAzIJIKsyCjNAy3QDZQGok4rPmyGTABNecCLVkXIhUjNNR5gJJjh+n6UDO4hzLpFWrOnbVuamV65f5VAU4hhM4AwfOoQ7X0IAmCBjBM7zAq/VkvVnv1sfv6YqV/xzBHKzPH5FlmVY=</latexit>

c
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a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 2, 3 
Interval abstraction

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>
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Length
We collect the sizes of the minimum and the maximum paths from 
the initial state and each final state, then we abstract the result to 
the interval abstract domain.

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

b
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a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

e
<latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit><latexit sha1_base64="P0/DyANneZEXHIbn8p3EP1vqMLc=">AAACBnicbVC7TsNAEFzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrOh82YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHY8bVDLAJklS2Ik0ct9T2PbGVzO//YDayDC4o0mErs9HgRxKwSmVbitY6ZfKdtXOwJaJk5My5Gj0S9+9QShiHwMSihvTdeyI3IRrkkLhtNiLDUZcjPkIuykNuI/GTbKqU3YaG04hi1AzqVgm4t+PhPvGTHwvvfQ53ZtFbyb+53VjGl64iQyimDAQsyCSCrMgI7RMN0A2kBqJ+Kw5MhkwwTUnQi0ZFyIV43SUuUCS48dpOpCzOMcyadWqjl11bmrl+mU+VQGO4QTOwIFzqMM1NKAJAkbwDC/waj1Zb9a79fF7umLlP0cwB+vzB5ZImVk=</latexit>

Lengths: 1, 4, 2, 3 
Interval abstraction

a
<latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit><latexit sha1_base64="TrIpgTktwjMSdkjOHRfYJs3nkKM=">AAACBnicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaqFAkGsogyENKrGh92YRTzg/drZGClZ6GFv6CDtHyG/wE34BjXJCEqUYzu5rReJGShmz7y1pZXVvf2CxsFbd3dvf2SweHLRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3x1cxvP6A2MgzuaBKh68MokEMpgFLptgKVfqlsV+0MfJk4OSmzHI1+6bs3CEXsY0BCgTFdx47ITUCTFAqnxV5sMAIxhhF2UxqAj8ZNsqpTfhoboJBHqLlUPBPx70cCvjET30svfaB7s+jNxP+8bkzDCzeRQRQTBmIWRFJhFmSElukGyAdSIxHMmiOXAReggQi15CBEKsbpKHOBJMeP03QgZ3GOZdKqVR276tzUyvXLfKoCO2Yn7Iw57JzV2TVrsCYTbMSe2Qt7tZ6sN+vd+vg9XbHynyM2B+vzB4/EmVU=</latexit>

[1, +∞]
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IndexOf

For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.

indexOf
](A,A0)

<latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit>
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Figure 8: (a) A1, L (A1) = {abc,hello}. (b) A2, L (A2) = {abc,hello}fi{(abb)+
c}.
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Figure 9: (a) A, L (A) = {ddd,abc,bc}. (b) A
ÕÕ, L (AÕÕ) = {bcd,aaab}

is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=

Y
_______]

_______[

g
iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

b
<latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit>

c
<latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit>
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IndexOf

For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.

indexOf
](A,A0)

<latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit>
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is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=

Y
_______]

_______[

g
iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.

b
<latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit>

c
<latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit>

 28



IndexOf

For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.

indexOf
](A,A0)
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is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=

Y
_______]

_______[

g
iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.

Indexes:
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For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.
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is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=

Y
_______]

_______[

g
iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.

Indexes:

b
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For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.
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](A,A0)
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is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=

Y
_______]

_______[

g
iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.

Indexes: 0, 
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For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.
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](A,A0)
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is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=

Y
_______]

_______[

g
iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.
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strings of A’. If so, we compute the length of the maximum path 
from q0 to q.
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is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=

Y
_______]

_______[

g
iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).
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The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).
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The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are
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Let A’ be the automaton recognizing the string “b”.

Indexes: 0, -1,

b
<latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit><latexit sha1_base64="nzO4Ihl+sYrmnJHo345G5fTNjWo="></latexit>

c
<latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit><latexit sha1_base64="1FrYezLoErduHGi2CiQw9CVjWFg="></latexit>

 28



IndexOf

For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.

indexOf
](A,A0)

<latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit>

V. Arceri, I. Mastroeni 9

(a)

a
b

c

h
e l l

o

(b)

a
b

c

h
e l l

o

b

Figure 8: (a) A1, L (A1) = {abc,hello}. (b) A2, L (A2) = {abc,hello}fi{(abb)+
c}.

(a)
a b c

d d d

b

(b)
b

c
d

a
a a

b

Figure 9: (a) A, L (A) = {ddd,abc,bc}. (b) A
ÕÕ, L (AÕÕ) = {bcd,aaab}

is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=

Y
_______]

_______[

g
iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).
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The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are
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We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are
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is computed by CA
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We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.
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We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.
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We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
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˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
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{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
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instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.
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For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.
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](A,A0)

<latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit><latexit sha1_base64="CSfZcUkZ3lBd/vDT2FIuDEO9jNg="></latexit>

V. Arceri, I. Mastroeni 9

(a)

a
b

c

h
e l l

o

(b)

a
b

c

h
e l l

o

b

Figure 8: (a) A1, L (A1) = {abc,hello}. (b) A2, L (A2) = {abc,hello}fi{(abb)+
c}.

(a)
a b c

d d d

b

(b)
b

c
d

a
a a

b

Figure 9: (a) A, L (A) = {ddd,abc,bc}. (b) A
ÕÕ, L (AÕÕ) = {bcd,aaab}

is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©
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˘(A, [l,h]) def=
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CA
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Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length
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in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.
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For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.
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is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©
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Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.
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For each state q of A, we check if it is possible to recognize from q 
strings of A’. If so, we compute the length of the maximum path 
from q0 to q.
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is computed by CA
˘ : Dfa/© ◊ Int æ Dfa/©

CA
˘(A, [l,h]) def=
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iœ[l,h] SS(A, [i, i], [i+1, i+1]) l,h œ Z

CA
˘(A, [0,h])ÛMin({‘}) l = ≠Œ,h œ Z,h Ø 0

Min({‘}) l = ≠Œ,h œ Z,h < 0
Min(chars(SU(A, l)))ÛMin({‘}) l œ Z, l Ø 0,h = +Œ
Min(chars(A))ÛMin({‘}) l = ≠Œ or l œ Z, l < 0,h = +Œ

We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.
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is computed by CA
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We call SS (defined before) when the interval index [l,h] is finite. In the last two cases, we use
the function chars : Dfa/© æ ˝(�1), returning the set of characters read in any transition of an
automaton. When l œZ,h = +Œ, we return the characters starting from l together with Min({‘})
while, when l = ≠Œ, we simply return the characters of the automaton together with Min({‘}).
Theorem 4. CA

˘ is sound and complete: ’A œ Dfa/©, I œ Int, Ca(L (A), I)4 = L (CA
˘(A, I)).

4.3 Abstract semantics of length

The abstract semantics of length should return the interval of all the possible string lengths
in an automaton, i.e., it is LE

˘ : Dfa/© æ Int computed by Alg. 1, where minPath,maxPath :
Dfa/© ◊Q◊Q æ ˝(Q) return the minimum and the maximum paths between two states of the
input automaton, respectively. len : ˝(Q) æN returns the size of a path, and hasCycle : Dfa/© æ
{true,false} checks whether the automaton contains cycles.
The idea is to compute the minimum and the maximum path reaching each final state in the
automaton (in Fig. 8a, we obtain 3 and 5). Then, we abstract the set of lengths obtained so far
into intervals (in the example, [3,5]). Problems arise when the automaton contains cycles. In
this case, we simply return the undefined interval starting from the minimum path, to a final
state, to +Œ. For example, in the automaton in Fig. 8b, the length interval is [3,+Œ].
Theorem 5. LE

˘ is sound but not complete: ’A œ Dfa/© Le(L (A)) µ LE
˘(A).

4.4 Abstract semantics of indexOf

The abstract semantics of indexOf is IO
˘ : Dfa/© ◊ Dfa/© æ Int and should return the interval

of possible positions of strings in a language inside strings of another language. Consider for
instance, the automaton A in Fig. 9a and suppose to call IO

˘(A,A
Õ) where A

Õ = Min({bc}). The
idea is that of building, for each state q in A, the automaton Aq which is A where all the states are

4In the following, for all the string semantics, we abuse notation for the additive lift to languages and intervals.

Let A’ be the automaton recognizing the string “b”.
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Interval abstraction
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The case when the automaton has cycles is treated similarly to the 
length abstract semantics.
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Example
vd, ac, la = "";

v = "wZsZ"; m = "AYcYtYiYvYeYXY ";

tt = "AObyaSZjectB ";

l = "WYSYcYrYiYpYtY.YSYhYeYlYlY ";

while (i+=2 < v.length)

vd = vd + v.charAt(i);

while (j+=2 < m.length)

ac = ac + m.charAt(j);

ac += tt.substring(tt.indexOf ("O"), 3);

ac += tt.substring(tt.indexOf ("j"), 11);

while (k+=2 < l.length)

la = la + l.charAt(k);

d = vd + "=new " + ac + "(" + la + ")";

eval(d);
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Example
vd, ac, la = "";

v = "wZsZ"; m = "AYcYtYiYvYeYXY ";

tt = "AObyaSZjectB ";

l = "WYSYcYrYiYpYtY.YSYhYeYlYlY ";

while (i+=2 < v.length)

vd = vd + v.charAt(i);

while (j+=2 < m.length)

ac = ac + m.charAt(j);

ac += tt.substring(tt.indexOf ("O"), 3);

ac += tt.substring(tt.indexOf ("j"), 11);

while (k+=2 < l.length)

la = la + l.charAt(k);

d = vd + "=new " + ac + "(" + la + ")";

eval(d);
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Example12 Static Program Analysis for String Manipulation Languages
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Figure 12: Ad abstract value of d before eval call of the program in Fig. 1

the eval call, is the automaton Ad in Fig. 12. The cycles are caused by the widening application
in the while computation. From this automaton we are able to retrieve some important and
non-trivial information. For example, we are able to answer to the following question: May Ad

contain a string corresponding to an assignment to an ActiveXObject? We can simply answer by
checking the predicate Ad Ù Min(Id · {new ActiveXObject(} · �ú · {)}) ”= ?, checking whether Ad

recognizes strings that are concatenations of any identifier with the string new ActiveXObject,
followed by any possible string. In the example, the predicate returns true. Another interest-
ing information could be: May Ad contain eval string? We can answer by checking whether
Ad ÙMin({eval}) ”= ?, that is false and enforce that any explicit call to eval cannot occur.
We observe that such analysis may lose precision during fix-point computations, causing the cy-
cles in the automaton in Fig. 12, due to the widening application. Nevertheless, it worth noting
that such result is obtained without any precision improvement on fix-point computations, such
as loop unrolling or loop-sensitiveness analyses. We think these analyses will drastically decrease
false positives of the proposed string analysis but we will address this topic for future work.

5 Discussion and related work
In this paper, we have proposed an abstract semantics for a toy imperative language IMP,
augmented with string manipulation operations, expressive enough to handle dynamic typing
and implicit type conversion. In our abstract semantics, we have combined the DFA domain
with abstract domains for the other primitive types, necessary to deal with static analysis of
programs with dynamic typing. The proposed formal framework allows us to formally prove
soundness and to study precision of the abstract semantics of each string operation: Depending
on the property of interest, one can tune the degree of precision, namely the completeness of
any string operation.
Analysis vs verification. Even if several solutions, also involving finite state machines, have
been proposed for string solving and verification [2,33,43], it worth noting that our approach is
placed instead in the context of string static analysis. Among the years, there has always been
the intuition that program analysis was harder than verification: given a program, the aim of
the former is to derive invariants for each program point, the one of the latter is instead to check
whether a certain property holds for the given input program. Recently, this concept has been
formalized from a computability point of view [17], confirming this belief. Hence, our approach,
placed in the context of static analysis of string manipulation programs, has goals that are hardly
comparable with the solutions proposed in the context of verification, such those cited above.
Main related work. The issue of analyzing strings is a widely studied problem, and it has
been tackled in the literature from di�erent points of view. Before discussing the most related
works, we can observe what makes our approach original w.r.t. all the existing ones: (1) We
provide a modular abstract domain parametric on the the abstractions of the di�erent primitive
types, this allows us both to obtain a tunable semantics precision and to handle dynamic typing
for operation having both integer and string parameters, e.g., substring; (2) Our focus is on

 30



Example12 Static Program Analysis for String Manipulation Languages

=
s, Z, w =

s, Z, w

n e w b j e c tO

A, c, t, i, v, e, X, Y

(

W, S, c, r, i, p, t, h, e, l, Y

)

Figure 12: Ad abstract value of d before eval call of the program in Fig. 1

the eval call, is the automaton Ad in Fig. 12. The cycles are caused by the widening application
in the while computation. From this automaton we are able to retrieve some important and
non-trivial information. For example, we are able to answer to the following question: May Ad

contain a string corresponding to an assignment to an ActiveXObject? We can simply answer by
checking the predicate Ad Ù Min(Id · {new ActiveXObject(} · �ú · {)}) ”= ?, checking whether Ad

recognizes strings that are concatenations of any identifier with the string new ActiveXObject,
followed by any possible string. In the example, the predicate returns true. Another interest-
ing information could be: May Ad contain eval string? We can answer by checking whether
Ad ÙMin({eval}) ”= ?, that is false and enforce that any explicit call to eval cannot occur.
We observe that such analysis may lose precision during fix-point computations, causing the cy-
cles in the automaton in Fig. 12, due to the widening application. Nevertheless, it worth noting
that such result is obtained without any precision improvement on fix-point computations, such
as loop unrolling or loop-sensitiveness analyses. We think these analyses will drastically decrease
false positives of the proposed string analysis but we will address this topic for future work.

5 Discussion and related work
In this paper, we have proposed an abstract semantics for a toy imperative language IMP,
augmented with string manipulation operations, expressive enough to handle dynamic typing
and implicit type conversion. In our abstract semantics, we have combined the DFA domain
with abstract domains for the other primitive types, necessary to deal with static analysis of
programs with dynamic typing. The proposed formal framework allows us to formally prove
soundness and to study precision of the abstract semantics of each string operation: Depending
on the property of interest, one can tune the degree of precision, namely the completeness of
any string operation.
Analysis vs verification. Even if several solutions, also involving finite state machines, have
been proposed for string solving and verification [2,33,43], it worth noting that our approach is
placed instead in the context of string static analysis. Among the years, there has always been
the intuition that program analysis was harder than verification: given a program, the aim of
the former is to derive invariants for each program point, the one of the latter is instead to check
whether a certain property holds for the given input program. Recently, this concept has been
formalized from a computability point of view [17], confirming this belief. Hence, our approach,
placed in the context of static analysis of string manipulation programs, has goals that are hardly
comparable with the solutions proposed in the context of verification, such those cited above.
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been tackled in the literature from di�erent points of view. Before discussing the most related
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works, we can observe what makes our approach original w.r.t. all the existing ones: (1) We
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the eval call, is the automaton Ad in Fig. 12. The cycles are caused by the widening application
in the while computation. From this automaton we are able to retrieve some important and
non-trivial information. For example, we are able to answer to the following question: May Ad

contain a string corresponding to an assignment to an ActiveXObject? We can simply answer by
checking the predicate Ad Ù Min(Id · {new ActiveXObject(} · �ú · {)}) ”= ?, checking whether Ad

recognizes strings that are concatenations of any identifier with the string new ActiveXObject,
followed by any possible string. In the example, the predicate returns true. Another interest-
ing information could be: May Ad contain eval string? We can answer by checking whether
Ad ÙMin({eval}) ”= ?, that is false and enforce that any explicit call to eval cannot occur.
We observe that such analysis may lose precision during fix-point computations, causing the cy-
cles in the automaton in Fig. 12, due to the widening application. Nevertheless, it worth noting
that such result is obtained without any precision improvement on fix-point computations, such
as loop unrolling or loop-sensitiveness analyses. We think these analyses will drastically decrease
false positives of the proposed string analysis but we will address this topic for future work.

5 Discussion and related work
In this paper, we have proposed an abstract semantics for a toy imperative language IMP,
augmented with string manipulation operations, expressive enough to handle dynamic typing
and implicit type conversion. In our abstract semantics, we have combined the DFA domain
with abstract domains for the other primitive types, necessary to deal with static analysis of
programs with dynamic typing. The proposed formal framework allows us to formally prove
soundness and to study precision of the abstract semantics of each string operation: Depending
on the property of interest, one can tune the degree of precision, namely the completeness of
any string operation.
Analysis vs verification. Even if several solutions, also involving finite state machines, have
been proposed for string solving and verification [2,33,43], it worth noting that our approach is
placed instead in the context of string static analysis. Among the years, there has always been
the intuition that program analysis was harder than verification: given a program, the aim of
the former is to derive invariants for each program point, the one of the latter is instead to check
whether a certain property holds for the given input program. Recently, this concept has been
formalized from a computability point of view [17], confirming this belief. Hence, our approach,
placed in the context of static analysis of string manipulation programs, has goals that are hardly
comparable with the solutions proposed in the context of verification, such those cited above.
Main related work. The issue of analyzing strings is a widely studied problem, and it has
been tackled in the literature from di�erent points of view. Before discussing the most related
works, we can observe what makes our approach original w.r.t. all the existing ones: (1) We
provide a modular abstract domain parametric on the the abstractions of the di�erent primitive
types, this allows us both to obtain a tunable semantics precision and to handle dynamic typing
for operation having both integer and string parameters, e.g., substring; (2) Our focus is on

Don’t knowDon’t knowDon’t know

It adds new variable to the global scope
ws = ...

<latexit sha1_base64="3U+d9GxVqDbPwNdNTuCr5iGsZVw="></latexit><latexit sha1_base64="3U+d9GxVqDbPwNdNTuCr5iGsZVw="></latexit><latexit sha1_base64="3U+d9GxVqDbPwNdNTuCr5iGsZVw="></latexit><latexit sha1_base64="3U+d9GxVqDbPwNdNTuCr5iGsZVw="></latexit>

It may create an ActiveXObject and open a shell
ws = new ActiveXObject(Wshell.Script)

<latexit sha1_base64="AUq21+6JSLZ3TgpD5kslHR3ltbo="></latexit><latexit sha1_base64="AUq21+6JSLZ3TgpD5kslHR3ltbo="></latexit><latexit sha1_base64="AUq21+6JSLZ3TgpD5kslHR3ltbo="></latexit><latexit sha1_base64="AUq21+6JSLZ3TgpD5kslHR3ltbo="></latexit>

 30



Example12 Static Program Analysis for String Manipulation Languages

=
s, Z, w =

s, Z, w

n e w b j e c tO

A, c, t, i, v, e, X, Y

(

W, S, c, r, i, p, t, h, e, l, Y

)

Figure 12: Ad abstract value of d before eval call of the program in Fig. 1

the eval call, is the automaton Ad in Fig. 12. The cycles are caused by the widening application
in the while computation. From this automaton we are able to retrieve some important and
non-trivial information. For example, we are able to answer to the following question: May Ad

contain a string corresponding to an assignment to an ActiveXObject? We can simply answer by
checking the predicate Ad Ù Min(Id · {new ActiveXObject(} · �ú · {)}) ”= ?, checking whether Ad

recognizes strings that are concatenations of any identifier with the string new ActiveXObject,
followed by any possible string. In the example, the predicate returns true. Another interest-
ing information could be: May Ad contain eval string? We can answer by checking whether
Ad ÙMin({eval}) ”= ?, that is false and enforce that any explicit call to eval cannot occur.
We observe that such analysis may lose precision during fix-point computations, causing the cy-
cles in the automaton in Fig. 12, due to the widening application. Nevertheless, it worth noting
that such result is obtained without any precision improvement on fix-point computations, such
as loop unrolling or loop-sensitiveness analyses. We think these analyses will drastically decrease
false positives of the proposed string analysis but we will address this topic for future work.

5 Discussion and related work
In this paper, we have proposed an abstract semantics for a toy imperative language IMP,
augmented with string manipulation operations, expressive enough to handle dynamic typing
and implicit type conversion. In our abstract semantics, we have combined the DFA domain
with abstract domains for the other primitive types, necessary to deal with static analysis of
programs with dynamic typing. The proposed formal framework allows us to formally prove
soundness and to study precision of the abstract semantics of each string operation: Depending
on the property of interest, one can tune the degree of precision, namely the completeness of
any string operation.
Analysis vs verification. Even if several solutions, also involving finite state machines, have
been proposed for string solving and verification [2,33,43], it worth noting that our approach is
placed instead in the context of string static analysis. Among the years, there has always been
the intuition that program analysis was harder than verification: given a program, the aim of
the former is to derive invariants for each program point, the one of the latter is instead to check
whether a certain property holds for the given input program. Recently, this concept has been
formalized from a computability point of view [17], confirming this belief. Hence, our approach,
placed in the context of static analysis of string manipulation programs, has goals that are hardly
comparable with the solutions proposed in the context of verification, such those cited above.
Main related work. The issue of analyzing strings is a widely studied problem, and it has
been tackled in the literature from di�erent points of view. Before discussing the most related
works, we can observe what makes our approach original w.r.t. all the existing ones: (1) We
provide a modular abstract domain parametric on the the abstractions of the di�erent primitive
types, this allows us both to obtain a tunable semantics precision and to handle dynamic typing
for operation having both integer and string parameters, e.g., substring; (2) Our focus is on

Don’t knowDon’t knowDon’t know

It adds new variable to the global scope
ws = ...

<latexit sha1_base64="3U+d9GxVqDbPwNdNTuCr5iGsZVw="></latexit><latexit sha1_base64="3U+d9GxVqDbPwNdNTuCr5iGsZVw="></latexit><latexit sha1_base64="3U+d9GxVqDbPwNdNTuCr5iGsZVw="></latexit><latexit sha1_base64="3U+d9GxVqDbPwNdNTuCr5iGsZVw="></latexit>

No more eval calls occur 

It may create an ActiveXObject and open a shell
ws = new ActiveXObject(Wshell.Script)

<latexit sha1_base64="AUq21+6JSLZ3TgpD5kslHR3ltbo="></latexit><latexit sha1_base64="AUq21+6JSLZ3TgpD5kslHR3ltbo="></latexit><latexit sha1_base64="AUq21+6JSLZ3TgpD5kslHR3ltbo="></latexit><latexit sha1_base64="AUq21+6JSLZ3TgpD5kslHR3ltbo="></latexit>

 30



Future works

 31



Future works
 Finite state automata can be useful for eval analysis

 31



Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>

 31



Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>
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Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>

if (random ())
a++;

else
b++;

<latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit>
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Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>

if (random ())
a++;

else
b++;

<latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit>

 Improvements on fix-point computations
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Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>

if (random ())
a++;

else
b++;

<latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit>

 Improvements on fix-point computations
 Narrowing
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Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>

if (random ())
a++;

else
b++;

<latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit>

 Improvements on fix-point computations
 Narrowing
 Widening with threshold
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Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>

if (random ())
a++;

else
b++;

<latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit>
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Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>

if (random ())
a++;

else
b++;

<latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit>
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Future works
 Finite state automata can be useful for eval analysis

eval(
<latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit><latexit sha1_base64="otq6wDOPpP7x9yTgPfWLywhlijI=">AAAE43icbVPLbhMxFB0gPDK8WliycWgqlWrUZlok2AwgsQFWoNJSKRMVj3MnseLxjOw7LallfoAFEmLLhn9gC9/B32An05IWvEg85/q+zrk3qwTX2Ov9vnDxUuvylavX2uH1Gzdv3V5avrOny1ox2GWlKNV+RjUILmEXOQrYrxTQIhPwLps89/Z3h6A0L+VbnFYwKOhI8pwzig46WHqQZjDi0giNPhuXIxvCIRVrYQpyuAgfLK </latexit>

+ +
a

;
+ +

b

;

)
<latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="NxYIl5xvUsgICBrRAMfd1nduXh4="></latexit><latexit sha1_base64="kzllS43E5wkP1mnsE+/LC7CjBk0="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit><latexit sha1_base64="Qji4/XJxePxll/zKar0LzI0d08s="></latexit>

if (random ())
a++;

else
b++;

<latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit><latexit sha1_base64="S3Ny3CqK6IaO/ZJ0rw0z4CS2BbA="></latexit>
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 Cover the full JS String built-in object methods 

replace
<latexit sha1_base64="CJUFx6ch6bD599mxjm4zpAWEMKc="></latexit><latexit sha1_base64="CJUFx6ch6bD599mxjm4zpAWEMKc="></latexit><latexit sha1_base64="CJUFx6ch6bD599mxjm4zpAWEMKc="></latexit><latexit sha1_base64="CJUFx6ch6bD599mxjm4zpAWEMKc="></latexit>

slice
<latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit><latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit><latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit><latexit sha1_base64="NhDky/yxAnR8IoghAf6R8EQ1fHA="></latexit><latexit sha1_base64="ghsrZgPWn5BhGvT0vRIZIuV3w4Q="></latexit><latexit sha1_base64="ghsrZgPWn5BhGvT0vRIZIuV3w4Q="></latexit><latexit sha1_base64="G/ydCSzLY88PenOaeUfy2llAt3Y="></latexit><latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit><latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit><latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit><latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit><latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit><latexit sha1_base64="42GVaSYlv52OEpzJNcDLTWt75Ds="></latexit>

startsWith
<latexit sha1_base64="7sDj+BR5llPDAlSg3XG5XVrmql4="></latexit><latexit sha1_base64="7sDj+BR5llPDAlSg3XG5XVrmql4="></latexit><latexit sha1_base64="7sDj+BR5llPDAlSg3XG5XVrmql4="></latexit><latexit sha1_base64="7sDj+BR5llPDAlSg3XG5XVrmql4="></latexit>

repeat
<latexit sha1_base64="D/nygUOjWJARHTE1FixxmvUyK6Q="></latexit><latexit sha1_base64="D/nygUOjWJARHTE1FixxmvUyK6Q="></latexit><latexit sha1_base64="D/nygUOjWJARHTE1FixxmvUyK6Q="></latexit><latexit sha1_base64="D/nygUOjWJARHTE1FixxmvUyK6Q="></latexit>

...
<latexit sha1_base64="RwjsLhkFeDBSzTNG+IeCOSUagPw="></latexit><latexit sha1_base64="RwjsLhkFeDBSzTNG+IeCOSUagPw="></latexit><latexit sha1_base64="RwjsLhkFeDBSzTNG+IeCOSUagPw="></latexit><latexit sha1_base64="RwjsLhkFeDBSzTNG+IeCOSUagPw="></latexit>
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Finite state automata implementation
https:// github.com/SPY -Lab/fsa

<latexit sha1_base64="oxguNKxAbsAkorZgFaZa0dSkZoo="></latexit><latexit sha1_base64="oxguNKxAbsAkorZgFaZa0dSkZoo="></latexit><latexit sha1_base64="oxguNKxAbsAkorZgFaZa0dSkZoo="></latexit><latexit sha1_base64="oxguNKxAbsAkorZgFaZa0dSkZoo="></latexit>

Static analyzer
https:// github.com/SPY -Lab/mu-js

<latexit sha1_base64="9ufUJsjer0z48bq1GNYBnVNCodM="></latexit><latexit sha1_base64="9ufUJsjer0z48bq1GNYBnVNCodM="></latexit><latexit sha1_base64="9ufUJsjer0z48bq1GNYBnVNCodM="></latexit><latexit sha1_base64="9ufUJsjer0z48bq1GNYBnVNCodM="></latexit>
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Thank you for your attention!
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