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TERMINE UND ÜBERBLICK

14 Vorlesungen: In der Regel Mittwochs von 8:00 - 9:30 (90 Minuten)

17.10

31.10

7.11

14.11

21.11

28.11

5.12

12.12 (Dr. Gernot Guigas)

19.12

9.1

16.1 (Dr. Gernot Guigas)

23.1

30.1

6.2

Die Vorlesung am 24.10 fällt aus!; Im Dezember und Januar werden in der
Vorlesung am Dienstag ausgewählte Experimente vorgeführt.

Sprechstunde: Mittwoch 14-15 Uhr, Physikhochhaus, 9. Stock (Büro 9.7)
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TIPPS ZUR VORLESUNG

Fertigen sie sich aus den Folien ein Skript an:

vs.

Arbeiten Sie in Lerngruppen und treffen Sie sich regelmässig um über den
Stoff zu diskutieren:

vs.
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Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 3/47



VORLESUNGSSTRUKTUR

Einführung 

und kurze Wiederholung

Vorlesung

Verständnisfragen und 

Aufwärmübungen

Vorlesung

Lösungen zu den Aufwärmübungen
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1.
EINLEITUNG



EINSTEIN’S SICHT AUF DIE THERMODYNAMIK

”Eine Theorie ist desto eindrucksvoller, je größer die Einfachheit ihrer
Prämissen ist, je verschiedenartigere Dinge sie verknüpft und je weiter ihr
Anwendungsbereich ist. Deshalb der tiefe Eindruck, den die klassische
Thermodynamik auf mich machte. Es ist die einzige physikalische Theorie
allgemeinen Inhaltes, von der ich überzeugt bin, daß sie im Rahmen der
Anwendbarkeit ihrer Grundbegriffe niemals umgestoßen werden wird (zur
besonderen Beachtung der grundsätzlichen Skeptiker).”

Albert Einstein
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LEHRBÜCHER

P. Tipler: Physik, Spektrum

W. Nolting: Grundkurs Theoretische Physik 4/2, Thermodynamik, Springer
Spektrum

R. Becker: Theorie der Wärme, Springer

W. Demtröder: Experimentalphysik 1, Springer Spektrum

D. Meschede: Gerthsen-Physik, Springer
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ÜBERBLICK ÜBER DIE VORLESUNG

Diese Vorlesung behandelt zwei grosse Gebiete: Die Thermodynamik und die
statistische Mechanik.

Mit ihrer Hilfe lassen sich Vielteilchensysteme beschreiben, welche so viele
Freiheitsgrade haben, dass sie sich nicht analytisch innerhalb einer
unterliegenden Theorie (z.B. Mechanik, Quantenmechanik, Elektrodynamik)
behandeln lassen.

In der Thermodynamik werden makroskopische Grössen betrachtet:
insbesondere Energie in den Formen Arbeit und Wärme. Es wird kein Bezug
auf die atomistische Struktur der Materie genommen. Insbesondere macht
man sich keine Vorstellung über die Natur der Wärme.
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Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 8/47



ÜBERBLICK ÜBER DIE VORLESUNG

Die Thermodynamik erlaubt es, allgemeine Eigenschaften von Arbeit und
Wärme zu beschreiben, ermöglicht es jedoch nicht, spezifische Eigenschaften
konkreter Systeme (z.B. dass sich das Volumen von Wasser vergrössert, wenn
es zu Eis gefriert) herzuleiten.

Die speziellen Eigenschaften konkreter makroskopischer Systeme können
erst von der statistischen Mechanik erklärt werden. Diese Theorie liefert auch
eine atomistische Begründung der Thermodynamik.
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ÜBERBLICK ÜBER DIE VORLESUNG

In der statistischen Mechanik werden die mikroskopischen Freiheitsgrade
des Systems betrachtet. Wir werden einfache Rezepte kennenlernen, welche
es uns ermöglichen, die Thermodynamik eines makroskopischen Systems
herzuleiten. Es muss aber schon hier darauf hingewiesen werden, dass die
Begründung dieser Rezepte unbefriedigend ist. Wir werden uns genötigt
sehen, eine Reihe von Grundannahmen zu machen, welche sich nicht in
überzeugender Weise aus der mikroskopischen Theorie ableiten lassen.

Ziel aktueller Forschung Ziel ist es, die Verbindung zwischen
Thermodynamik und statistischer Mechanik rigoroser zu machen.
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ÜBERBLICK ÜBER DIE VORLESUNG

1. Grundbegriffe und Hauptsätze

2. Das ideale Gas

3. Die kinetische Gastheorie

4. Transportvorgänge

5. Phänomenologische Thermodynamik

6. Thermodynamische Prozesse

7. Thermodynamische Potentiale

8. Reale Gase

9. Das Plancksche Strahlungsgesetz
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

1.1 Basisgrössen

Worum geht es?

Beschreibung von Systemen mit vielen Teilchen auf der Basis der
klassischen Mechanik (N ≈ 1023 Teilchen)

→ In der Praxis nicht möglich:

6 N Kenngrößen→ ca. 4.8× 1024 Byte = 4.8× 1012 TB

(6 = 3 für den Ort, 3 für den Impuls jedes Teilchens, double point precision benötigt 8 Byte

pro Komponente)

Lösung: Bildung neuer physikalischer Größen durch Mittelung aus der
rein mechanischen Beschreibung.

Voraussetzung: Das zu beschreibende System ist im
thermodynamischen Gleichgewicht, i.e. sein Zustand hängt nicht von der Zeit t ab.
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Worum geht es?

Beschreibung von Systemen mit vielen Teilchen auf der Basis der
klassischen Mechanik (N ≈ 1023 Teilchen)

→ In der Praxis nicht möglich:

6 N Kenngrößen→ ca. 4.8× 1024 Byte = 4.8× 1012 TB

(6 = 3 für den Ort, 3 für den Impuls jedes Teilchens, double point precision benötigt 8 Byte

pro Komponente)

Lösung: Bildung neuer physikalischer Größen durch Mittelung aus der
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Dieser Gleichgewichtszustand wird charakterisiert durch:

Mechanische Zustandsgrößen: Druck P, Volumen V

Thermische Zustandsgrößen: Temperatur T , Entropie S

Chemische Zustandsgrößen: Teilchenzahl N, chemisches Potential µ

Wir unterscheiden zwischen extensiven und intensiven Größen bzgl. der
Teilung eines Systems:

P,T P,T P,T

N N1 N2
V V1 V2

N = N1 + N2
V = V1 + V2

P und T sind intensiv und ändern sich nicht im Einzelsystem

V und N sind extensiv und ändern sich im Einzelsystem
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Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 13/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE
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Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 13/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE
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Chemische Zustandsgrößen: Teilchenzahl N, chemisches Potential µ

Wir unterscheiden zwischen extensiven und intensiven Größen bzgl. der
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Dieser Gleichgewichtszustand wird charakterisiert durch:

Mechanische Zustandsgrößen: Druck P, Volumen V
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

In vielen Fällen reicht die Angabe von 3 Zustandsgrößen (z.B. P,V ,T ) um den
Zustand eines Systemes eindeutig zu charakterisieren.

3 Freiheitsgrade statt 1024!

Die Stoffmenge wird in Mol angegeben:

Definition:

Die Basiseinheit 1 Mol ist die Stoffmenge eines Systemes bes-
timmter Zusammensetzung, das aus ebenso vielen Teilchen
besteht wie Atome in 12 g des Nulkids 12C enthalten sind
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
Diese Zahl wird als Avogardozahl NA bezeichnet:

NA = 6.023 × 1023 mol−1 . (1)

Für die Teilchenzahl N gilt

N = NA × n , (2)

mit Molzahl n und [n] = mol.

Die Basiseinheit der Temperatur ist Kelvin (K):

Definition:

Die Basiseinheit 1 Kelvin ist der 273.16te Teil der thermody-
namischen Temperatur des Tripelpunkts des Wassers.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

1.2 Temperatur und Wärme

Die auffälligste Eigenschaft der Temperatur ist es, sich anzugleichen.

Zwei Körper (Systeme) verschiedener Temperatur T1 ≥ T2 nehmen nach
hinreichend langem thermischem Kontakt die gleiche Temperatur T mit
T1 ≥ T ≥ T2 an.

T1 T2 T Tnach hinreichender

(endlicher) Zeit

Diese Eigenschaft kann daher als Definition dienen.

Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 16/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE
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1.2 Temperatur und Wärme
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Diese Eigenschaft kann daher als Definition dienen.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Definition:

Es gibt eine Zustandsgröße, die Temperatur T . Ihre Gleichheit
ist Bedingung des thermischen Gleichgewichts zweier Systeme
oder zweier Teile desselben Systems (Sommerfeld)

Nullter Hauptsatz:
Wenn sich ein System A mit einem System B im thermischen Gleichgewicht
befindet, d.h. TA = TB, und System B im thermischen Gleichgewicht mit einem
System C steht, TB = TC , dann ist auch A mit C im thermischen Gleichgewicht
und es gilt TA = TC .
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Definition:
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A B

&TA = TB

B C

TB = TC

A C

TA = TC

T ist eine skalare, intensive Größe.

Zur Messung der Temperatur kann jede Eigenschaft dienen, die sich stetig
und reproduzierbar mit ihr ändert.
z.B. Volumen, Länge, Druck, elektrischer Widerstand
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
Einschub: Temperaturmessungen und Thermometer

Wir sind von Natur aus durch unseren Tastsinn mit einem ”Thermometer”
ausgestattet. Das hilft uns im Alltag, aber wie lässt sich ein verlässliches
Thermometer konstruieren, welches uns erlaubt die Temperatur zuverlässig zu
messen?

Wie schon besprochen: Im Prinzip kann man zur Konstruktion jede
temperaturabhängige Eigenschaft nutzen:

Quecksilberthermometer: Glaskolben an dem eine enger Kapillare angesetzt
ist. Entscheidend ist, dass sich das Quecksilber stärker ausdehnt als Glas.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Die Fixpunkte für zwei bestimmte Temperaturen können mit Eis und Wasser
eingestellt werden: Dazu wird das Thermometer zunächst in Wasser gehängt,
das beim Druck von einer Atmosphäre mit Eis im Gleichgewicht steht.

In dieser Mischung herrscht eine konstante Temperatur: Wenn Eis ins Wasser gegeben wird, so

schmilzt ein Teil des Eises, und das Wasser wird kälter, bis schließlich thermisches

Gleichgewicht erreicht wird und kein Eis mehr schmilzt. Führt man der Mischung Wärme zu,

dann schmilzt wieder etwas Eis, aber die Temperatur ändert nicht, solange Eis vorhanden ist.

Ist das Thermometer zu Beginn wärmer als das Wasser, so wird nach dem
Eintauchen die Quecksilbersäule kürzer, bis sich ihre Länge nach einer Weile
nicht mehr ändert⇒ Markierung für den Gefrierpunkt des Wassers.

Analog tauchen wir das Thermometer in siedendes Wasser⇒ Markierung für
den Siedepunkt des Wassers.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Diese beiden Temperatur-Fixpunkte werden zur Definition der Celsius-Skala
verwendet

Nach einem Vorschlag des schwedischer Mathematiker und Geodäten Celsius
aus dem Jahre 1742, wird das Temperaturintervall zwischen Gefrierpunkt (0◦C)
und Siedepunkt des Wassers (100◦ C) in 100 gleiche Teile unterteilt.

Sei ` die Länge der Queckslibersäule, so beträgt die Temperatur

TC =
`T − `0

`100 − `0
· 100◦C

mit `0/100/T die Längen bei 0/100/T ◦C.

Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 21/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE
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aus dem Jahre 1742, wird das Temperaturintervall zwischen Gefrierpunkt (0◦C)
und Siedepunkt des Wassers (100◦ C) in 100 gleiche Teile unterteilt.

Sei ` die Länge der Queckslibersäule, so beträgt die Temperatur
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Zum Aufstellten von Temperaturskalen können auch auch andere
thermometrische Eigenschaften ausgenutzt werden. Z.B. Bimetallstreifen

Ändert sich die Temperatur des Bimetallstreifens, dann krümmt er sich, weil die
beiden Metalle sich unterschiedlich ausdehnen (Erwärmung) oder kontrahieren
(Abkühlung).
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Tem
peraturund

Therm
odynam

ik

532 13 Temperatur und der Nullte Hauptsatz der Thermodynamik

sius aus dem Jahre 1742 – das Temperaturintervall zwischen
dem Gefrierpunkt (0 ıC) und dem Siedepunkt des Wassers
(100 ıC) in 100 gleiche Teile unterteilt. Durch lineare Extrapo-
lation kann die Gradeinteilung auch nach oben und unten über
die genanntenWerte hinaus erweitert werden. Mit solchen Ther-
mometern, die uns vertraut sind, kann man die Temperatur der
verschiedensten Systeme oder Gegenstände messen, indem das
Thermometer in thermisches Gleichgewicht mit dem Messob-
jekt gebracht wird. Ist lT die Länge der Quecksilbersäule, so ist
die Temperatur TC in Grad Celsius gegeben durch

TC D lT ! l0
l100 ! l0

" 100 ıC : (13.1)

Dabei ist l0 die Länge der Quecksilbersäule bei 0 ıC (Thermo-
meter in Eiswasser) und l100 die Länge bei 100 ıC (Thermo-
meter in siedendemWasser). Die Temperatur des menschlichen
Körpers liegt im Inneren normalerweise bei 37 ıC.

In den angelsächsischen Ländern wird im Alltag häufig noch
die Fahrenheit-Skala verwendet. Hier liegt der Eispunkt bei
32 ıF und der normale Siedepunkt des Wassers bei 212 ıF.
Als der deutsche Physiker Daniel Fahrenheit (1686–1736) seine
Skala aufstellte, wollte er erreichen, dass alle messbaren Tem-
peraturwerte positiv sind. Daher wählte er als Nullpunkt die
tiefste Temperatur, die er – mit einer Salmiak-Schnee-Mischung
– erreichen konnte. Der Normaltemperatur des menschlichen
Körpers wies er den Wert 96 ıF zu, weil die Zahl 96 (im
Gegensatz zur vielleicht naheliegenden Zahl 100) durch vie-

Abbildung 13.3 a) Ein amerikanisches Backofenthermometer mit einem spiralig gewundenen Bimetallstreifen, der die Änderung seiner Krümmung auf den roten
Zeiger überträgt, der an einem Ende der Spule befestigt ist. Wenn die Temperatur steigt, bewegt sich der Zeiger nach rechts, weil der äußere Teil des Bimetallstreifens
sich stärker ausdehnt. Die Skala ist entsprechend zwischen ca. 80 ıC und 270 ıC kalibiriert. b) Ein Thermostat, wie er bei Klimaanlagen eingesetzt wird. Wenn die
Temperatur ansteigt, dehnt sich die Spirale aus, sodass sich der teilweise mit Quecksilber gefüllte Glaskolben neigt. Bei einer bestimmten Stellung kippt der
Kolben. Dadurch schließt das Quecksilber einen elektrischen Kontakt, der die Klimaanlage einschaltet. Mit dem Verstellhebel an der Spirale kann eingestellt werden,
bei welcher Temperatur dieser Schaltvorgang erfolgt. Die Klimaanlage wird wieder ausgeschaltet, wenn der Glaskolben beim Abkühlen in seine vorige Position
zurückkippt. Dabei wird der elektrische Kontakt geöffnet. (a) Mit freundlicher Genehmigung von Taylor Precision Products. b) © Richard Megna/Fundamental
Photographs.)

le kleinere Zahlen ohne Rest teilbar ist. Allerdings musste er
noch einige kleinere Anpassungen vornehmen, um für den Eis-
punkt und den Siedepunkt des Wassers ganzzahlige Werte zu
erhalten. Daher liegt die normale menschliche Körpertempera-
tur in der Fahrenheit-Skala zwischen 98 ıF und 99 ıF. Bei der
Fahrenheit-Skala liegen zwischen Eispunkt und Siedepunkt des
Wassers 180 ıF, bei der Celsius-Skala dagegen 100 ıC. Einer
Temperaturänderung um 1 ıF entsprechen daher . 5

9
/ ıC, und die

vollständige Umrechnungsformel lautet

TC D 5

9
"
!
TF
ıF

! 32
"

ıC : (13.2)

UMRECHNUNG GRAD FAHRENHEIT– GRAD CELSIUS

Ein Nachteil von auf diese Weise aufgestellten Temperaturska-
len liegt darin, dass sie auf der thermometrischen Eigenschaft
einer bestimmten Substanz (z. B. des Wassers oder der Salmiak-
Schnee-Mischung) beruhen.

In Thermometern mit einem Bimetallstreifen wird dessen bei
der jeweiligen Temperatur vorliegende Krümmung auf einen
Zeiger übertragen, der an einer entsprechenden Skala die aktuel-
le Temperatur anzeigt (Abbildung 13.3a). Zur Kalibrierung wird
im Prinzip so verfahren, wie es oben beim Flüssigkeitsthermo-
meter beschrieben wurde (unter Ausnutzung von Gefrier- und
Siedepunkt des Wassers). Abbildung 13.3b zeigt, wie die un-
terschiedliche Krümmung eines Bimetallstreifens zum Ein- und
Ausschalten eines Thermostaten ausgenutzt werden kann.
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Gasthermometer mit konstantem Volumen: TC = PT−P0
P100−P0

· 100◦C
P0/100/T = Druck bei 0/100/T ◦C.
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<latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit>

B3
<latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit>

B1
<latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit>

Beweglicher Schlauch

0-Punkt

Höhe der Quecksilbersäule in Gefäss B3 ein
Maß für den Druck im Gefäss B1:

B1 ist mit einem Gas gefüllt und in B2/3 sind
Quecksilber. Das Volumen im Gefäss B1 wird
durch Anheben oder Absenken von B3 konstant
gehalten, so dass das Quecksilber in B2 stets auf
gleicher Höhe bleibt.

⇒ T ∼ P ∼ h

Wie unabhängig vom Füllgas sind solche
Messungen?
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Gasthermometer mit konstantem Volumen: TC = PT−P0
P100−P0

· 100◦C
P0/100/T = Druck bei 0/100/T ◦C.
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<latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit>

B2
<latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit>

B3
<latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit>

B1
<latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit>

Beweglicher Schlauch

0-Punkt

Höhe der Quecksilbersäule in Gefäss B3 ein
Maß für den Druck im Gefäss B1:

B1 ist mit einem Gas gefüllt und in B2/3 sind
Quecksilber. Das Volumen im Gefäss B1 wird
durch Anheben oder Absenken von B3 konstant
gehalten, so dass das Quecksilber in B2 stets auf
gleicher Höhe bleibt.

⇒ T ∼ P ∼ h

Wie unabhängig vom Füllgas sind solche
Messungen?
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Gasthermometer mit konstantem Volumen: TC = PT−P0
P100−P0

· 100◦C
P0/100/T = Druck bei 0/100/T ◦C.
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<latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit>

B2
<latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit><latexit sha1_base64="tKb60LEZM6HNDLF8Pmn4ncJHagU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00BrVBueJW3YXIOng5VCBXc1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQrlU9y/dXlXojj6MIZ3AOl+DBNdThDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzmfP7rjjWs=</latexit>

B3
<latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit><latexit sha1_base64="egSOZlTHX2v4l9hyB/b9Emw2QXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY6sVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR7q/ct+ueJW3bnIKng5VCBXo1/+6g1ilkZcIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKuRUUjbvxsvuqUnFlnQMJY26eQzN3fExmNjJlEge2MKI7Mcm1m/lfrphje+JlQSYpcscVHYSoJxmR2NxkIzRnKiQXKtLC7EjaimjK06ZRsCN7yyavQuqh6lu+vKrV6HkcRTuAUzsGDa6jBHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3I+fwC8Z41s</latexit>

B1
<latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit><latexit sha1_base64="UufOstBJb3QiJIFAzm4VDeH/2Dg=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx1IvHivYD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzO650nro2I1SNOE+5HdKREKBhFaz00Bt6gXHGr7kJkHbwcKpCrOSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y/fXlXojj6MIZ3AOl+BBDepwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH7lfjWo=</latexit>

Beweglicher Schlauch

0-Punkt

Höhe der Quecksilbersäule in Gefäss B3 ein
Maß für den Druck im Gefäss B1:

B1 ist mit einem Gas gefüllt und in B2/3 sind
Quecksilber. Das Volumen im Gefäss B1 wird
durch Anheben oder Absenken von B3 konstant
gehalten, so dass das Quecksilber in B2 stets auf
gleicher Höhe bleibt.

⇒ T ∼ P ∼ h

Wie unabhängig vom Füllgas sind solche
Messungen?
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Gasthermometer mit konstantem Volumen: TC = PT−P0
P100−P0

· 100◦C
P0/100/T = Druck bei 0/100/T ◦C.
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Beweglicher Schlauch

0-Punkt

Höhe der Quecksilbersäule in Gefäss B3 ein
Maß für den Druck im Gefäss B1:

B1 ist mit einem Gas gefüllt und in B2/3 sind
Quecksilber. Das Volumen im Gefäss B1 wird
durch Anheben oder Absenken von B3 konstant
gehalten, so dass das Quecksilber in B2 stets auf
gleicher Höhe bleibt.

⇒ T ∼ P ∼ h

Wie unabhängig vom Füllgas sind solche
Messungen?
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Betrachten wir nun eine Reihe von Temperaturmessungen, die mit
verschiedenen Gasthermometern mit konstantem Volumens durchgeführt
wurden für die Siedetemperatur von Schwefel:

13.2 Temperaturmessgeräte und Temperaturskalen 533
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Gasthermometer

Wenn unterschiedliche Thermometer wie die eben beschriebe-
nen mit Eiswasser und siedendem Wasser kalibriert wurden,
dann stimmen sie bei 0 ıC und bei 100 ıC natürlich überein.
Bei Temperaturen dazwischen zeigen sie jedoch geringe Ab-
weichungen, weil die Wärmeausdehnungen von Flüssigkeit und
Glas bzw. der beiden Metalle meist unterschiedlich stark von
der Temperatur abhängen. Merkliche oder gar größere Abwei-
chungen ergeben sich jedoch bei Temperaturen unterhalb des
Eispunkts und oberhalb des Siedepunkts von Wasser. In die-
sen Bereichen weicht die zu messende Temperatur zu stark
von den beiden Kalibrationspunkten ab. Um dennoch solche
Temperaturen messen zu können, benötigt man eine andere Art
Thermometer, ein Gasthermometer.

Bei einer Version, dem Gasthermometer mit konstantem Vo-
lumen, wird das Volumen konstant gehalten, und die Änderung
des Drucks dient als Maß für die Änderung der Temperatur
(Abbildung 13.4). Hierbei wird der Druck als thermometri-
sche Eigenschaft ausgenutzt. Zur Kalibrierung wird zunächst
der Druck p0 beim Eispunkt gemessen, indem das Thermo-
meter in Eiswasser getaucht wird. Danach wird in siedendem
Wasser der Druck p100 gemessen. Das Intervall zwischen bei-
den Werten wird in 100 gleiche Teile unterteilt, womit man die
Celsius-Skala erhält. Soll nun irgendeine Temperatur T ermittelt
werden, dann wird der dabei herrschende Gasdruck pT gemes-
sen. Für die zu bestimmende Temperatur TC in Grad Celsius
gilt:

TC D pT ! p0
p100 ! p0

" 100 ıC: (13.3)

GASTHERMOMETER MIT KONSTANTEM VOLUMEN

Nehmen wir an, wir wollen beim normalen Luftdruck von
1 bar eine bestimmte Temperatur messen, z. B. den Siedepunkt
von Schwefel. Dazu verwenden wir vier gleiche Gasthermome-
ter mit konstantem Volumen, die mit unterschiedlichen Gasen
gefüllt sind, nämlich mit Luft, Wasserstoff, Stickstoff bzw. Sau-
erstoff. Jedes Gasthermometer wird auf die gleiche Weise durch
Messen der Drücke p0 und p100 kalibriert und dann in siedenden
Schwefel eingetaucht. Sobald sich thermisches Gleichgewicht
zwischen dem siedenden Schwefel und dem Thermometer ein-
gestellt hat, wird der Gasdruck abgelesen. Schließlich wird nach
Gleichung 13.3 jeweils die Temperatur TC in ıC errechnet. Un-
ter gleichen Bedingungen und für geringe Gasdichten zeigen
alle vier Gasthermometer denselben Wert an. Allerdings vari-
iert dieser Wert mit der Dichte des Gases, wie Abbildung 13.5
demonstriert.

Abbildung 13.5 zeigt die Messergebnisse beim Ermitteln des
Siedepunkts von Schwefel mithilfe von Gasthermometern kon-
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Wassers ist ein Maß für die Dichte des Gases. Ändert sich die

Abbildung 13.4 Ein Gasthermometer mit konstantem Volumen. Das Gasvo-
lumen im Gefäß B1 wird durch Anheben oder Absenken des Gefäßes B3 konstant
gehalten, sodass der Quecksilbermeniskus im Gefäß B2 stets auf gleicher Höhe
(an der Nullmarke) steht. Die Temperatur ist proportional zum Gasdruck im Ge-
fäß B1. Dieser Druck wird durch die überstehende Höhe h der Quecksilbersäule
im Gefäß B3 angezeigt.

T, °C

446,0

445,5

445,0

444,0

444,5

0,5 1,0 1,5 p100, bar

H

N
Luft

O2

2

2

Abbildung 13.5 Der Siedepunkt von Schwefel wurde mit Gasthermometern
konstanten Volumens gemessen, die mit unterschiedlichen Gasen gefüllt waren.
Zusätzlich wurde jeweils die Gasmenge und damit der Gasdruck p100 beim Sie-
depunkt des Wassers durch Änderung der Füllmenge an Gas im Thermometer
variiert. Wird die Gasmenge immer weiter verringert, dann strebt der Messwert
bei allen Gasthermometern gegen 444,60 ıC. Es ist zu beachten, dass die Tem-
peraturachse nur den Bereich von 444 ıC bis 446 ıC zeigt.

Gasmenge und damit ihre Dichte bei konstantemVolumen, dann
ändert sich nicht nur der Druck p100, sondern auch der Druck p0,
und das Gasthermometer muss neu kalibriert werden.

Bei herabgesetzter Füllmenge an Gas sind sowohl die Gas-
dichte als auch der Druck p100 geringer. Wir erkennen in der
Abbildung, dass die mit den Thermometern gemessenen Wer-
te recht ähnlich (beinahe unabhängig von der Art des Gases)
sind, solange die Gasdichte bzw. p100 gering ist. Extrapoliert
man auf die Gasdichte null, liefern alle Gasthermometer den-
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Eispunkts und oberhalb des Siedepunkts von Wasser. In die-
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von den beiden Kalibrationspunkten ab. Um dennoch solche
Temperaturen messen zu können, benötigt man eine andere Art
Thermometer, ein Gasthermometer.

Bei einer Version, dem Gasthermometer mit konstantem Vo-
lumen, wird das Volumen konstant gehalten, und die Änderung
des Drucks dient als Maß für die Änderung der Temperatur
(Abbildung 13.4). Hierbei wird der Druck als thermometri-
sche Eigenschaft ausgenutzt. Zur Kalibrierung wird zunächst
der Druck p0 beim Eispunkt gemessen, indem das Thermo-
meter in Eiswasser getaucht wird. Danach wird in siedendem
Wasser der Druck p100 gemessen. Das Intervall zwischen bei-
den Werten wird in 100 gleiche Teile unterteilt, womit man die
Celsius-Skala erhält. Soll nun irgendeine Temperatur T ermittelt
werden, dann wird der dabei herrschende Gasdruck pT gemes-
sen. Für die zu bestimmende Temperatur TC in Grad Celsius
gilt:
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p100 ! p0

" 100 ıC: (13.3)
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ter gleichen Bedingungen und für geringe Gasdichten zeigen
alle vier Gasthermometer denselben Wert an. Allerdings vari-
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iert dieser Wert mit der Dichte des Gases, wie Abbildung 13.5
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depunkt des Wassers durch Änderung der Füllmenge an Gas im Thermometer
variiert. Wird die Gasmenge immer weiter verringert, dann strebt der Messwert
bei allen Gasthermometern gegen 444,60 ıC. Es ist zu beachten, dass die Tem-
peraturachse nur den Bereich von 444 ıC bis 446 ıC zeigt.

Gasmenge und damit ihre Dichte bei konstantemVolumen, dann
ändert sich nicht nur der Druck p100, sondern auch der Druck p0,
und das Gasthermometer muss neu kalibriert werden.

Bei herabgesetzter Füllmenge an Gas sind sowohl die Gas-
dichte als auch der Druck p100 geringer. Wir erkennen in der
Abbildung, dass die mit den Thermometern gemessenen Wer-
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Abbildung 13.5 Der Siedepunkt von Schwefel wurde mit Gasthermometern
konstanten Volumens gemessen, die mit unterschiedlichen Gasen gefüllt waren.
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depunkt des Wassers durch Änderung der Füllmenge an Gas im Thermometer
variiert. Wird die Gasmenge immer weiter verringert, dann strebt der Messwert
bei allen Gasthermometern gegen 444,60 ıC. Es ist zu beachten, dass die Tem-
peraturachse nur den Bereich von 444 ıC bis 446 ıC zeigt.
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Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 25/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE
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Abbildung 13.5 Der Siedepunkt von Schwefel wurde mit Gasthermometern
konstanten Volumens gemessen, die mit unterschiedlichen Gasen gefüllt waren.
Zusätzlich wurde jeweils die Gasmenge und damit der Gasdruck p100 beim Sie-
depunkt des Wassers durch Änderung der Füllmenge an Gas im Thermometer
variiert. Wird die Gasmenge immer weiter verringert, dann strebt der Messwert
bei allen Gasthermometern gegen 444,60 ıC. Es ist zu beachten, dass die Tem-
peraturachse nur den Bereich von 444 ıC bis 446 ıC zeigt.
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Gezeigt ist der gemessene
Siedepunkt der verschiedenen Gas-
thermometern mit unterschiedlichen
Füllgasen.

Der Gasdruck P100 bei 100◦C wurde
durch Änderung der Füllmenge an Gas
variiert.

Bei kleinen Gasdichten wird die Messung des Siedepunktes nahezu
unabhängig vom genutzten Gas. ⇒ In der Praxis: Extrapolation zu Gasdichten von Null

Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 25/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE
Betrachten wir nun eine Reihe von Temperaturmessungen, die mit einem
Gasthermometer durchgeführt wurde, welches eine kleine, fest eingestellte
Gasmenge enthält:
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selben Wert für die Siedetemperatur von Schwefel. Diese Art
der Temperaturmessung hängt bei geringer Gasdichte nicht von
den Eigenschaften des jeweiligen Gases ab.

Betrachten wir nun eine Reihe von Temperaturmessungen, die
mithilfe eines Gasthermometers durchgeführt wurden, das eine
sehr kleine, aber stets gleiche Gasmenge enthält. Nach Glei-
chung 13.3 hängt der Gasdruck pT im Thermometer linear von
der Temperatur TC ab. In Abbildung 13.6 ist der Gasdruck ge-
gen die gemessene Temperatur (bei konstantem Volumen im
Gasthermometer) aufgetragen. Die extrapolierte Gerade schnei-
det die Abszisse stets bei !2 73;15 ıC. Dieser Grenzwert hängt
nicht von der Art des im Gasthermometer verwendeten Gases
ab, was auch am Beispiel zur Bestimmung des Siedepunkts von
Schwefel für vier Gasarten gezeigt wurde.

Abbildung 13.7 Wasser an seinem Tripelpunkt. Der Rundkolben enthält
Eis, Wasser und Wasserdampf (also feste, flüssige und gasförmige Phase des
Wassers) im Gleichgewicht miteinander. (© Richard Megna/Fundamental Pho-
tographs.)

Dass Gase nur bei geringen Dichten in Thermometern ein-
setzbar sind, liegt daran, dass sich in diesem Fall alle Gase
sehr ähnlich verhalten. Unter diesen Umständen spielen die
verschiedenen Massen und Eigenvolumina der Moleküle unter-
schiedlicher Gase keine Rolle. Man sagt auch, dass sich Gase
bei geringer Dichte wie ein ideales Gas verhalten.

Das ideale Gas ist ein Gas, dessen Verhalten vollständig und
uneingeschränkt durch die kinetische Gastheorie (siehe Ka-
pitel 14) beschrieben wird.

DEFINITION DES IDEALEN GASES

Die tiefsten Temperaturen, die man mit einem Gasthermometer
messen kann, liegen um !2 5 0 ıC. Dafür muss man Helium ver-
wenden, da alle anderen Gase bereits bei höheren Temperaturen
flüssig werden. (siehe Tabelle 13.1).

Um Thermometer besser zu kalibrieren, nutzt man häufig
einen viel genauer zu reproduzierenden Referenzpunkt als den
Schmelz- oder den Siedepunkt des Wassers, die stark von den
äußeren Bedingungen abhängig sind. Dieser Referenzpunkt ist

- Gasdruck P hängt linear von der Tem-
peratur T ab.

- Können mit den gemessenen Werten
nach P = 0 extrapolieren!

- Die extrapolierte Gerade schneidet
die Abszisse stets bei −273.15◦C, un-
abhängig vom gewählten Gas.

In der Praxis weicht dieser Wert zuweilen ab, da es schwierig ist Thermometer
absolut präzise zu kalibrieren. Der Siedepunkt ändert sich mit dem äusseren
Luftdruck, der seinerseits von der Höhenlage und dem Wetter abhängt.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

1954, Comité International des Poids et Mesures: Temperaturskala mit nur
einem Fixpunkt: Dem Tripelpunkt des Wassers

Tripelpunkt: Alle drei Phasen
präsent (P = 6.105 mbar, T = 0.01◦C)

Kelvin-Skala:

T =
273.16 K

P3
P

P = gemessenen Druck; P3 = gemessener

Druck am Tripelpunkt.

Es gilt: T (in ◦C) = T (in K) - 273.15 K
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Die Wärme Q ist diejenige Größe, die zwischen Systemen verschiedener
Temperatur ausgetauscht wird und damit den Gleichgewichtszustand
herbeiführt.

Sie fließt ausschließlich in die Richtung niedriger Temperatur, ist also immer mit
einem Temperaturgradienten verbunden.

Da sie eine Zustandsänderung bewirkt, nennt man sie eine Prozessgröße (im
Gegensatz zu Zustandsgrößen).

Die Wärme Q ist eine extensive Größe und hat die Einheit einer Energie,
[Q] =Joule.

Aber Vorsicht! Wärme transportiert nicht alleine (thermische) Energie,
sondern auch Entropie (dazu später mehr).
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Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 28/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Die klassische Einheit der Wärme ist die Kalorie (cal):

Definition:

1 cal ist definiert als die Wärme Q, welche man einer Probe von
1 g H2O unter dem Druck P = 760 torr = 1013 hPa zuführen
muss, um sie von 14.5 ◦C auf 15.5 ◦C zu erwärmen.

Die Beziehung von cal und J ist gegeben durch das mechanische
Wärmeäquivalent

1 cal = 4.185 J (3)

Dieses wird experimentell bestimmt anhand der Reibungswärme
(Joule, 1843-1849)
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Wie hängt nun die zugeführte Wärme δQ mit einer bewirkten
Temperaturdifferenz dT zusammen?

→ das δ kennzeichnet die infinitesimale Änderung einer Prozessgröße, dT die infinitesimale

Änderung der Zustandsgrösse Temperatur

Wir definieren

δQ = C dT , (4)

mit der Wärmekapazität C

C =
δQ
dT

, [C] =
J
K
. (5)
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Diese Definition ist nicht eindeutig: Das Ergebnis einer Messung hängt von
den gewählten Randbedingungen ab, z.B. V = const. oder P = const.

Die gewählte Bedingung wird mit einem Index gekennzeichnet:

CV =

(
δQ
dT

)
V
, CP =

(
δQ
dT

)
P
. (6)

Die Schreibweise δQ
dT ist nicht als Ableitung zu verstehen!
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Die Wärmekapazität C ist proportional zur Stoffmenge oder Masse des
Systems.

Wir definieren daher weiter:

die spezifische Wärmekapazität:

cs :=
C
m

; [cs] =
J

kg× K
. (7)

die molare Wärmekapazität:

cm :=
C
n

; [cm] =
J

mol× K
. (8)

Als cm,P würden wir dann die molare Wärmekapazität bei konstantem Druck P bezeichnen.
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die molare Wärmekapazität:

cm :=
C
n

; [cm] =
J

mol× K
. (8)
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Zeit für ein Beispiel: Welche Wärmemenge ist nötig um 3 kg Kupfer um 20◦C
zu erwärmen? cs,P = 0.386 kJ/(kg × K) bei konstantem Druck von 1 atm.

Q =

∫ T1

T0

C dT = m cs,P (T1 − T0) = m cs,P ∆T

= 3kg · 0.386kJ/(kg× K) · 20K = 23.16 kJ
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

1.2.1 Phasenübergänge und latente Wärme

Wird einer Substanz bei konstantem Druck Wärme zugeführt, so steigt im
Allgemeinen die Temperatur. Manchmal kommt es aber trotz Wärmezufuhr zu
keiner Temperaturerhöhung, nämlich wenn ein Phasenübergang stattfindet.

Schmelzen, Verdampfen, Gefrieren sind ihnen ein Begriff.

Sublimieren (fest→ gasförmig), Kondensieren (gasförmig→ fest oder
flüssig)

Weitere Vielfalt bei z.B. Festkörpern wo Änderungen in der Kristallstruktur
vorkommen können.

Die für einen Phasenübergang notwendige Wärmemenge nennt man latente
Wärme (latent = verborgen).
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Zum Schmelzen oder Verdampfen einer Masse m einer bestimmten Substanz
werden beispielsweise die Wärmemengen

Q = m × QS , Q = m × QV ,

benötigt.

QS und QV nennt man die latente Schmelz- und
Verdampfungswärme mit Einheiten von J / kg.

Quiz: Wieviel Wärme wird benötigt um 1 kg Eis mit einer Temperatur von
−20◦C zu verdampfen?

Die Wärmekapazitäten von Eis und Wasser sind cs,P = 2.05 kJ/(kg × K) und
cs,P = 4.18 kJ/(kg × K). Weiter sind QS = 334 kJ/kg und QV = 2257 kJ/kg.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
1.3 Druck und Arbeit

Gegeben sein ein Quader mit Volumen V und Querschnittsfläche A, auf die
eine Kraft F wirkt.

Dann ist der Druck Pa auf A: Pa = Fa
A

Bei Kompression des Körpers um
∆x wird die Arbeit dW geleistet:

dW = Fa dx = Pa dV ; dV = A · dx

und

W =

∫ V1

V0

Pa(V ) dV

Fa
<latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

A
<latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit>

l
<latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit>

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

�x
<latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit>
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
1.3 Druck und Arbeit

Gegeben sein ein Quader mit Volumen V und Querschnittsfläche A, auf die
eine Kraft F wirkt.

Dann ist der Druck Pa auf A: Pa = Fa
A

Bei Kompression des Körpers um
∆x wird die Arbeit dW geleistet:

dW = Fa dx = Pa dV ; dV = A · dx

und

W =

∫ V1

V0

Pa(V ) dV

Fa
<latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

A
<latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit>

l
<latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit>

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

�x
<latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit>
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
1.3 Druck und Arbeit

Gegeben sein ein Quader mit Volumen V und Querschnittsfläche A, auf die
eine Kraft F wirkt.

Dann ist der Druck Pa auf A: Pa = Fa
A

Bei Kompression des Körpers um
∆x wird die Arbeit dW geleistet:

dW = Fa dx = Pa dV ; dV = A · dx

und

W =

∫ V1

V0

Pa(V ) dV

Fa
<latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

A
<latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit>

l
<latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit>

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

�x
<latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit>
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
1.3 Druck und Arbeit

Gegeben sein ein Quader mit Volumen V und Querschnittsfläche A, auf die
eine Kraft F wirkt.

Dann ist der Druck Pa auf A: Pa = Fa
A

Bei Kompression des Körpers um
∆x wird die Arbeit dW geleistet:

dW = Fa dx = Pa dV ; dV = A · dx

und

W =

∫ V1

V0

Pa(V ) dV

Fa
<latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

A
<latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit>

l
<latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit>

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

�x
<latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit><latexit sha1_base64="8EShSCvHbodStaVKW594XAZ5VQ0=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY1IPHCvYD2lA22027dLOJuxOxhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEihUHX/XYKK6tr6xvFzdLW9s7uXnn/oGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGF1P661Hro2I1T2OE+5HdKBEKBhFa7W7N1wiJU+9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbN8JObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0eNIXmjOUYwuUaWF3JWxINWVoIyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGt1CHBjCQ8Ayv8OY8OC/Ou/Mxby04+cwh/JHz+QOVh4+o</latexit>
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
1.3 Druck und Arbeit

Gegeben sein ein Quader mit Volumen V und Querschnittsfläche A, auf die
eine Kraft F wirkt.

Dann ist der Druck Pa auf A: Pa = Fa
A

Bei Kompression des Körpers um
∆x wird die Arbeit dW geleistet:

dW = Fa dx = Pa dV ; dV = A · dx

und

W =

∫ V1

V0

Pa(V ) dV

Fa
<latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit><latexit sha1_base64="sSifntT2kS3DlYOZe2N7DgxVqnw=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2U1tY3NrfK25Wd3b39g+rhUUsnmWLos0QkqhNSjYJL9A03AjupQhqHAtvh+HZWbz+h0jyRj2aSYhDToeQRZ9RYy7/r53Tar9bcujsXWQWvgBoUavarX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWpQ0Rh3k82Wn5Mw6AxIlyj5pyNz9PZHTWOtJHNrOmJqRXq7NzP9q3cxE10HOZZoZlGzxUZQJYhIyu5wMuEJmxMQCZYrbXQkbUUWZsflUbAje8smr0Lqoe5YfLmuNmyKOMpzAKZyDB1fQgHtogg8MODzDK7w50nlx3p2PRWvJKWaO4Y+czx/MqI6q</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

A
<latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit><latexit sha1_base64="glsIYP92PSMcW8DkNNhZ8pvJRFs=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9eKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH8wkQT+iQ8lDzqixVuOmX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu12zyOIpzAKZyDB1dQg3uoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4Akt+MxQ==</latexit>

l
<latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit><latexit sha1_base64="BM8fe6iHHCoJyPx8AuUhP7leDek=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYYlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/UC4zw</latexit>

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Die an einem thermodynamischen System geleistete Arbeit ist keine
Zustandsgröße des Systems.

⇒Wir kennzeichnen in Zukunft die diff. Änderung mit ”δ”, also δW statt dW .

Vorzeichenkonvention:

W > 0, wenn am System Arbeit geleistet wird.

Q > 0, wenn Wärme in das System fliesst.

Merkregel: das System ist ”egoistisch”

1.4 Der Erste Hauptsatz

Wir nennen ein System abgeschlossen, wenn es mit anderen Systemen nicht
in Wechselwirkung steht. Es enthält dann eine bestimme, zeitlich
unveränderliche innere Energie U. (Energieerhaltungsgesetz)
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Vorzeichenkonvention:

W > 0, wenn am System Arbeit geleistet wird.

Q > 0, wenn Wärme in das System fliesst.

Merkregel: das System ist ”egoistisch”

1.4 Der Erste Hauptsatz

Wir nennen ein System abgeschlossen, wenn es mit anderen Systemen nicht
in Wechselwirkung steht. Es enthält dann eine bestimme, zeitlich
unveränderliche innere Energie U. (Energieerhaltungsgesetz)

Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 38/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE
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in Wechselwirkung steht. Es enthält dann eine bestimme, zeitlich
unveränderliche innere Energie U. (Energieerhaltungsgesetz)
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
Die innere Energie U ist eine Zustandsgröße. Sie ist gegeben durch

U = Ekin + Epot . (9)

Sie kann sich nur dadurch ändern, dass dem System von außen Energie
zugeführt oder entnommen wird.

Der Wärmelehre eigentümlich ist die Unterscheidung der zug. Energie in
zugeführte Wärme Q und der am System geleisteten Arbeit W .

Demgemäß ist:

∆U = Q + W

bzw.

dU = δQ + δW

1. Hauptsatz (HS)

Meyer, Joule, Helmholtz

(1842-47)

Der 1. HS ist also eine spezielle Formulierung des Energieerhaltungssatzes.
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U = Ekin + Epot . (9)

Sie kann sich nur dadurch ändern, dass dem System von außen Energie
zugeführt oder entnommen wird.

Der Wärmelehre eigentümlich ist die Unterscheidung der zug. Energie in
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Der Wärmelehre eigentümlich ist die Unterscheidung der zug. Energie in
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

1.5 Irreversible Prozesse und der zweite Hauptsatz

Zwei Körper mit verschiedenen Temperaturen gleichen unter Wärmetausch
ihre Temperatur einander spontan an.

Der umgekehrte Vorgang, die spontane Entstehung einer Temperaturdifferenz,
kommt in der Natur nach aller Erfahrung nicht vor, obwohl der 1. HS das nicht
verbietet.

Damit gilt:

Jeder Temperaturausgleich durch direkten Wärmekontakt ist irrerversibel
(unumkehrbar) und kann nur durch Änderung der Umgebung (z.B.
Energieentzug) wieder rückgängig gemacht werden.

Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 40/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE

1.5 Irreversible Prozesse und der zweite Hauptsatz

Zwei Körper mit verschiedenen Temperaturen gleichen unter Wärmetausch
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1.5 Irreversible Prozesse und der zweite Hauptsatz

Zwei Körper mit verschiedenen Temperaturen gleichen unter Wärmetausch
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

1. Formulierung des 2. Hauptsatzes

Es gibt keine Zustandsänderung deren einziges Ergebnis die Übertra-
gung von Wärme von einem Körper niederer Temperatur auf einen
Körper höherer Temperatur ist.
(Clausius, 1850)

1.6 Zustandsgrößen und Integrabilitätsbedingung

Der thermodynamische Zustand soll durch einen Satz weniger
Zustandsgrößen eindeutig festgelegt werden. Insbesondere sollen die
Zustandsgrößen unabhängig davon sein, über welchen Prozess der Zustand
herbeigeführt wurde.
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Körper höherer Temperatur ist.
(Clausius, 1850)
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Aus dieser Forderung können wir eine mathematische Bedingung formulieren:

Gegeben sei eine Größe F(x , y), die vom Ort (x , y) abhängt:
F0 = F(x0, y0), F1 = F(x1, y1)

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

x
<latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit>

y
<latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit>

y0
<latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit>

y1
<latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit>

dx
<latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit>

dy
<latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit>

F0
<latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit>

F1
<latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit>

B
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0
,y

0
)

<latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit>

A(x0, y0)
<latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit>

B
(x

1
=

x
0
+
d
x
,y

0
)

<latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit>

A(x0, y1 = y0 + dy)
<latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit>

Forderung: F1−F0 ist unabhängig vom
Weg.

Es sei

dF = A(x , y)dx + B(x , y)dy

mit A,B sind die von x , y abh. Steigun-
gen entlang des Weges.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Aus dieser Forderung können wir eine mathematische Bedingung formulieren:

Gegeben sei eine Größe F(x , y), die vom Ort (x , y) abhängt:
F0 = F(x0, y0), F1 = F(x1, y1)

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

x
<latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit>

y
<latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit>

y0
<latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit>

y1
<latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit>

dx
<latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit>

dy
<latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit>

F0
<latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit>

F1
<latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit>

B
(x

0
,y

0
)

<latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit>

A(x0, y0)
<latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit>

B
(x

1
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x
0
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d
x
,y

0
)

<latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit>

A(x0, y1 = y0 + dy)
<latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit>

Forderung: F1−F0 ist unabhängig vom
Weg.

Es sei

dF = A(x , y)dx + B(x , y)dy

mit A,B sind die von x , y abh. Steigun-
gen entlang des Weges.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Aus dieser Forderung können wir eine mathematische Bedingung formulieren:

Gegeben sei eine Größe F(x , y), die vom Ort (x , y) abhängt:
F0 = F(x0, y0), F1 = F(x1, y1)

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

x
<latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit>

y
<latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit>

y0
<latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit>

y1
<latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit>

dx
<latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit>

dy
<latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit>

F0
<latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit>

F1
<latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit>

B
(x

0
,y

0
)

<latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit>

A(x0, y0)
<latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit>

B
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)

<latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit>

A(x0, y1 = y0 + dy)
<latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit>

Forderung: F1−F0 ist unabhängig vom
Weg.

Es sei

dF = A(x , y)dx + B(x , y)dy

mit A,B sind die von x , y abh. Steigun-
gen entlang des Weges.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Aus dieser Forderung können wir eine mathematische Bedingung formulieren:

Gegeben sei eine Größe F(x , y), die vom Ort (x , y) abhängt:
F0 = F(x0, y0), F1 = F(x1, y1)

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

x
<latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit>

y
<latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit>

y0
<latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit>

y1
<latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit>

dx
<latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit>

dy
<latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit>

F0
<latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit>

F1
<latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit>

B
(x

0
,y

0
)

<latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit>

A(x0, y0)
<latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit>

B
(x

1
=

x
0
+
d
x
,y

0
)

<latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit>

A(x0, y1 = y0 + dy)
<latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit>

Forderung: F1−F0 ist unabhängig vom
Weg.

Es sei

dF = A(x , y)dx + B(x , y)dy

mit A,B sind die von x , y abh. Steigun-
gen entlang des Weges.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Aus dieser Forderung können wir eine mathematische Bedingung formulieren:

Gegeben sei eine Größe F(x , y), die vom Ort (x , y) abhängt:
F0 = F(x0, y0), F1 = F(x1, y1)

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

x
<latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit>

y
<latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit>

y0
<latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit>

y1
<latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit>

dx
<latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit>

dy
<latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit>

F0
<latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit>

F1
<latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit>

B
(x

0
,y

0
)

<latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit>

A(x0, y0)
<latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit>

B
(x

1
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x
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x
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0
)

<latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit>

A(x0, y1 = y0 + dy)
<latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit>

Forderung: F1−F0 ist unabhängig vom
Weg.

Es sei

dF = A(x , y)dx + B(x , y)dy

mit A,B sind die von x , y abh. Steigun-
gen entlang des Weges.
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

x
<latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit>

y
<latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit>

y0
<latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit>

y1
<latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit>

dx
<latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit>

dy
<latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit>

F0
<latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit>

F1
<latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit>

B
(x

0
,y

0
)

<latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit>

A(x0, y0)
<latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit>

B
(x

1
=

x
0
+
d
x
,y

0
)

<latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit>

A(x0, y1 = y0 + dy)
<latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit>

Aus der Forderung folgt:

A(x0, y0) dx + B(x0 + dx , y0) dy
=

B(x0, y0) dy + A(x0, y0 + dy) dx

⇒ B(x0+dx,y0)−B(x0,y0)
dx = A(x0,y0+dy)−A(x0,y0)

dy

bzw. Integrabilitätsbedingung:

∂B(x , y)

∂x
=
∂A(x , y)

∂y
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

x
<latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit>

y
<latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit>

y0
<latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit>

y1
<latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit>

dx
<latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit>

dy
<latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit>

F0
<latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit>

F1
<latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit>

B
(x

0
,y

0
)

<latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit>

A(x0, y0)
<latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit>

B
(x

1
=

x
0
+
d
x
,y

0
)

<latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit>

A(x0, y1 = y0 + dy)
<latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit>

Aus der Forderung folgt:

A(x0, y0) dx + B(x0 + dx , y0) dy
=

B(x0, y0) dy + A(x0, y0 + dy) dx

⇒ B(x0+dx,y0)−B(x0,y0)
dx = A(x0,y0+dy)−A(x0,y0)

dy

bzw. Integrabilitätsbedingung:

∂B(x , y)

∂x
=
∂A(x , y)

∂y
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

x0
<latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit><latexit sha1_base64="V0Jnb16R8BQ0v2aEVlxaz9I9nXk=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+m6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwoujZ8=</latexit>

x1
<latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit><latexit sha1_base64="Z7jxfJr8/pbKF9IEHv5u2p28PzU=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjRfsBbSib7aZdutmE3YlYQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9m9fYj10bE6gEnCfcjOlQiFIyite6f+l6/XHGr7lxkFbwcKpCr0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXoqIRN342X3VKzqwzIGGs7VNI5u7viYxGxkyiwHZGFEdmuTYz/6t1Uwyv/EyoJEWu2OKjMJUEYzK7mwyE5gzlxAJlWthdCRtRTRnadEo2BG/55FVoXVQ9y3eXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzmfPwuyjaA=</latexit>

x
<latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit><latexit sha1_base64="IArQpDG4Gw7Ax+5Wri9CZWKD4Bo=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBfsBbSib7aRdu9mE3Y1YQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5EpXks780kQT+iQ8lDzqixVuOpX664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5D86L8+58LFoLTj5zDH/kfP4A5juM/A==</latexit>

y
<latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit><latexit sha1_base64="kBWpEtbVW3xlz0t9EJbdPDfcZn0=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWznbRrN5uwuxFC6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMGySCa+O6387a+sbm1nZpp7y7t39wWDk6bus4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcjerd55QaR7LB5Ml6Ed0JHnIGTXWamaDStWtuXORVfAKqEKhxqDy1R/GLI1QGiao1j3PTYyfU2U4Ezgt91ONCWUTOsKeRUkj1H4+X3RKzq0zJGGs7JOGzN3fEzmNtM6iwHZG1Iz1cm1m/lfrpSa88XMuk9SgZIuPwlQQE5PZ1WTIFTIjMguUKW53JWxMFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPnv4z9</latexit>

y0
<latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit><latexit sha1_base64="aFwMaWxtDEWRwMgpGXhLlkTHtiY=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZAN3EG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQu0jaA=</latexit>

y1
<latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit><latexit sha1_base64="/ITx8bebJV3bnAg/3mfv2wJwu90=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYIoT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5HZW7zyh0jyWjyZL0I/oSPKQM2qs9ZANvEG15tbducgqeAXUoFBzUP3qD2OWRigNE1Trnucmxs+pMpwJnFb6qcaEsgkdYc+ipBFqP5+vOiVn1hmSMFb2SUPm7u+JnEZaZ1FgOyNqxnq5NjP/q/VSE177OZdJalCyxUdhKoiJyexuMuQKmRGZBcoUt7sSNqaKMmPTqdgQvOWTV6F9Ufcs31/WGjdFHGU4gVM4Bw+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0lpxi5hj+yPn8AQ04jaE=</latexit>

dx
<latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit><latexit sha1_base64="7yKoIwAVyqDl67H1qbUkbHZ4YX0=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgv3ANpTNZtou3WzC7kRaQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqjk0eCxj3Q6YASkUNFCghHaigUWBhFYwup3VW0+gjYjVA04S8CM2UKIvOENrPXYRxpiFUzrulStu1Z2LroKXQ4XkqvfKX90w5mkECrlkxnQ8N0E/YxoFlzAtdVMDCeMjNoCORcUiMH4233hKz6wT0n6s7VNI5+7viYxFxkyiwHZGDIdmuTYz/6t1Uuxf+5lQSYqg+OKjfiopxnR2Pg2FBo5yYoFxLeyulA+ZZhxtSCUbgrd88io0L6qe5fvLSu0mj6NITsgpOSceuSI1ckfqpEE4UeSZvJI3xzgvzrvzsWgtOPnMMfkj5/MHv8mQ8w==</latexit>

dy
<latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit><latexit sha1_base64="9MOiy+jzqg/O4THAnWR3YDlbeWc=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY9OKxgm3FNpTNZtIu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5BKYdB1v53Syura+kZ5s7K1vbO7V90/aJsk0xxaPJGJvg+YASkUtFCghPtUA4sDCZ1gdD2tdx5BG5GoOxyn4MdsoEQkOENrPfQQnjAPJ3Tcr9bcujsTXQavgBop1OxXv3phwrMYFHLJjOl6bop+zjQKLmFS6WUGUsZHbABdi4rFYPx8tvGEnlgnpFGi7VNIZ+7viZzFxozjwHbGDIdmsTY1/6t1M4wu/VyoNENQfP5RlEmKCZ2eT0OhgaMcW2BcC7sr5UOmGUcbUsWG4C2evAzts7pn+fa81rgq4iiTI3JMTolHLkiD3JAmaRFOFHkmr+TNMc6L8+58zFtLTjFzSP7I+fwBwU2Q9A==</latexit>

F0
<latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit><latexit sha1_base64="X8zH84XnTv5cHG7Rc4l8UwvAwyI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtsvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC9841t</latexit>

F1
<latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit><latexit sha1_base64="O4hVs0LNEEmUymtZVz+eCzRBWQs=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqxKIjHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0U1tY3NreK26Wd3b39g/LhUUvHqWLYZLGIVSegGgWX2DTcCOwkCmkUCGwH45tZvf2ESvNYPppJgn5Eh5KHnFFjrYfbvtcvV9yqOxdZBS+HCuRq9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IRXfsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lu8vK/XrPI4inMApnIMHNajDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwC/d41u</latexit>

B
(x

0
,y

0
)

<latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit><latexit sha1_base64="7Mkcp6QEBcL3TeSMdIDSntcHK+A=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXpW5cVrAXbEOYTCft0MkkzEzEEPoWblwo4ta3cefbOG2z0NYfBj7+cw5zzu/HnClt299WYW19Y3OruF3a2d3bPygfHnVUlEhC2yTikez5WFHOBG1rpjntxZLi0Oe0609uZvXuI5WKReJepzF1QzwSLGAEa2M9NKtPnn2Reva5V67YNXsutApODhXI1fLKX4NhRJKQCk04Vqrv2LF2Myw1I5xOS4NE0RiTCR7RvkGBQ6rcbL7xFJ0ZZ4iCSJonNJq7vycyHCqVhr7pDLEeq+XazPyv1k90cO1mTMSJpoIsPgoSjnSEZuejIZOUaJ4awEQysysiYywx0SakkgnBWT55FTr1mmP47rLSaOZxFOEETqEKDlxBA26hBW0gIOAZXuHNUtaL9W59LFoLVj5zDH9kff4AyjePrA==</latexit>

A(x0, y0)
<latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit><latexit sha1_base64="T7VSQwYSa16oL1v8TegaprXoamY=">AAAB8XicbZDLSsNAFIZP6q3WW9Wlm8EiVJCSFEGXVTcuK9gLtiFMppN26GQSZiZiCH0LNy4UcevbuPNtnLZZaOsPAx//OYc55/djzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8cc303rnkUrFInGv05i6IR4KFjCCtbEerqpPnn2WevapV67YNXsmtAxODhXI1fTKX/1BRJKQCk04Vqrn2LF2Myw1I5xOSv1E0RiTMR7SnkGBQ6rcbLbxBJ0YZ4CCSJonNJq5vycyHCqVhr7pDLEeqcXa1Pyv1kt0cOlmTMSJpoLMPwoSjnSEpuejAZOUaJ4awEQysysiIywx0SakkgnBWTx5Gdr1mmP47rzSuM7jKMIRHEMVHLiABtxCE1pAQMAzvMKbpawX6936mLcWrHzmEP7I+vwByKqPqw==</latexit>

B
(x

1
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x
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d
x
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0
)

<latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit><latexit sha1_base64="/7dRIJQY/L8c4a+4C04RrWXF7Zo=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiVJQyI4JuhFI3LivYC7RlyKRpG5rJDMkZ6TB05cZXceNCEbc+gzvfxvSy0NYfAh//OYeT8/uR4Boc59vKLC2vrK5l13Mbm1vbO/buXk2HsaKsSkMRqoZPNBNcsipwEKwRKUYCX7C6P7gZ1+sPTGkeyntIItYOSE/yLqcEjOXZh+XC0HPxNR56Dj7FLWBDSDsjPDxLPOfEs/NO0ZkIL4I7gzyaqeLZX61OSOOASaCCaN10nQjaKVHAqWCjXCvWLCJ0QHqsaVCSgOl2OjljhI+N08HdUJknAU/c3xMpCbROAt90BgT6er42Nv+rNWPoXrVTLqMYmKTTRd1YYAjxOBPc4YpREIkBQhU3f8W0TxShYJLLmRDc+ZMXoXZedA3fXeRL5VkcWXSAjlABuegSldAtqqAqougRPaNX9GY9WS/Wu/Uxbc1Ys5l99EfW5w+LkZag</latexit>

A(x0, y1 = y0 + dy)
<latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit><latexit sha1_base64="7oHmxxcVo+hFGjx/4VMlqn6/jwc=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJSSiKAboerGZQV7gTaEyXTaDp1cmDmRhtCVG1/FjQtF3PoM7nwbp20W2vrDwMd/zuHM+b1IcAWW9W3kFhaXllfyq4W19Y3NLXN7p67CWFJWo6EIZdMjigkesBpwEKwZSUZ8T7CGN7gZ1xsPTCoeBveQRMzxSS/gXU4JaMs1969KQ9c6SVwbX+LEtfAxbgMbQtoZ4eTINYtW2ZoIz4OdQRFlqrrmV7sT0thnAVBBlGrZVgROSiRwKtio0I4ViwgdkB5raQyIz5STTs4Y4UPtdHA3lPoFgCfu74mU+Eolvqc7fQJ9NVsbm//VWjF0L5yUB1EMLKDTRd1YYAjxOBPc4ZJREIkGQiXXf8W0TyShoJMr6BDs2ZPnoX5atjXfnRUr11kcebSHDlAJ2egcVdAtqqIaougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8weL0pah</latexit>

Aus der Forderung folgt:

A(x0, y0) dx + B(x0 + dx , y0) dy
=

B(x0, y0) dy + A(x0, y0 + dy) dx

⇒ B(x0+dx,y0)−B(x0,y0)
dx = A(x0,y0+dy)−A(x0,y0)

dy

bzw. Integrabilitätsbedingung:

∂B(x , y)

∂x
=
∂A(x , y)

∂y
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Wir können diese Bedingung auch ableiten mittels einer Funktion F(x , y), von
der wir wissen, dass sie integrabel ist.

Dann läßt sich für sie das vollständige Differential formulieren:

dF =

(
∂F
∂x

)
y︸ ︷︷ ︸

=A(x,y)

dx +

(
∂F
∂y

)
y︸ ︷︷ ︸

=B(x,y)

dx .

Aus der Unabhängigkeit vom Weg folgt, das zwei hintereinander durchgeführter
Ableitungen unabhängig von der Reihenfolge zum selben Ergebnis führt, also

∂2F
∂x∂y

=
∂

∂y

(
∂F
∂x

)
=

∂

∂x

(
∂F
∂y

)
→ ∂

∂y
A =

∂

∂x
B
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Wir können diese Bedingung auch ableiten mittels einer Funktion F(x , y), von
der wir wissen, dass sie integrabel ist.
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Ableitungen unabhängig von der Reihenfolge zum selben Ergebnis führt,

also

∂2F
∂x∂y

=
∂

∂y

(
∂F
∂x

)
=

∂

∂x

(
∂F
∂y

)
→ ∂

∂y
A =

∂

∂x
B
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Konsequenz für die mathematische Gestalt der Thermodynamik:

U,T ,V sind Zustandsgrößen eines Gases, T ,V legen den Zustand eindeutig
fest, U(T ,V ). Dann kann man schreiben

dU =

(
∂U
∂T

)
V

dT +

(
∂U
∂V

)
T

dV . (10)

Diese Beziehung gilt immer, unabhängig vom tatsächlichen Prozess.

Das Differential beschreibt Übergänge zwischen Gleichgewichtszuständen1

und gilt für Systeme im permanenten Temperatur- und Druckgleichgewicht.

1Nur hierfür sind T und P definiert
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Das Differential beschreibt Übergänge zwischen Gleichgewichtszuständen1
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE
Beispiel: 1. HS

dU = δQ + δWA

δWA = −Pa dV .

δWA ist die am (−!) System geleistete (Volumen-)Arbeit durch äußeren Druck
Pa (keine Zustandsgröße). Wenn die Prozessführung sehr langsam geschieht,
gilt für den Druck P im System (vgl. 2.4)

P ' Pa

⇒ dU = δQ − P dV (11)

Für dV = 0 gilt also dU = δQ
!

= CV dT . Vergleich mit Differential ergibt
unmittelbar

CV =

(
∂U
∂T

)
V
. (12)

Wir haben die Wärmekapazität CV durch eine Zustandsgröße ausgedrückt!
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Wenn die Prozessführung sehr langsam geschieht,
gilt für den Druck P im System (vgl. 2.4)

P ' Pa

⇒ dU = δQ − P dV (11)

Für dV = 0 gilt also dU = δQ
!

= CV dT . Vergleich mit Differential ergibt
unmittelbar

CV =

(
∂U
∂T

)
V
. (12)
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Thermodynamik und Theorie der Wärme Vorlesung #1 - Prof. Dr. Florian U. Bernlochner 17.10.2018 46/47



1. GRUNDBEGRIFFE UND HAUPTSÄTZE
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Wir haben die Wärmekapazität CV durch eine Zustandsgröße ausgedrückt!
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1. GRUNDBEGRIFFE UND HAUPTSÄTZE

Verständnisfragen: (Diskutieren Sie mit ihrem Sitznachbar)

Was sind die Kernaussagen des 0. / 1. / 2. Hauptsatzes?

Was ist der Unterschied zwischen Zustandsgrößen und Prozessgrößen?

Aufwärmübung:

Wieviel Wärme wird benötigt um 1 kg Eis mit einer Temperatur von −20◦C zu
verdampfen?

Die Wärmekapazitäten von Eis und Wasser sind cs,P = 2.05 kJ/(kg × K) und
cs,P = 4.18 kJ/(kg × K). Weiter sind QS = 334 kJ/kg und QV = 2257 kJ/kg.
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