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The “Element of Surprise” in HRI

t = T t = T + 1.6st = T t = T + 3.2s

Generative modeling of 

interaction dynamics

• Intent-ambiguous scenarios
Multiple highly distinct possible outcomes

• Dynamically evolving scenarios
Variable number of agents coming into and out of relevance

• Scenarios where these predictive models fail?
Humans that consistently defy a robot’s expectations

Deterministic 

safety controller



Probabilistic Agent Modeling

We consider generative models of human action distributions conditioned on

• Joint interaction history of all agents in the scene

• Candidate robot future action sequence
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Probabilistic Agent Modeling

We consider generative models of human action distributions conditioned on

• Joint interaction history of all agents in the scene

• Candidate robot future action sequence

For robot planning purposes we want models that are:

• Capable of capturing the full breadth of future outcomes (i.e., not regression)

• Amenable to computationally efficient sampling

• Flexible with respect to evolving multi-agent scenarios yet scalable to tens of 

possibly relevant agents à we seek a modular model architecture

xy



Take the following highway scene as an 
example:

Multi-Agent Trajectory Prediction



Take the following highway scene as an 
example:

Entities in the scene are represented as 
nodes in a spatiotemporal graph.

Their interactions are encoded as edges
(formed according to spatial proximity).

𝑥"

Multi-Agent Trajectory Prediction



Now we can focus on modeling the 
resulting spatiotemporal graph. 𝑥"

Multi-Agent Trajectory Prediction

𝑥"



Our approach is inspired* by 
Conditional Random Fields (CRFs)

Multi-Agent Trajectory Prediction
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* Exact inference/sampling on CRFs can be very expensive



Multi-Human Modeling with Spatiotemporal Graphs
(Ivanovic, Schmerling, et al. 2018)

Conditional Variational Autoencoder (CVAE)

• We introduce a discrete latent variable z

p(y|x) =
X

z

p(y|x, z)p(z|x)



Multi-Human Modeling with Spatiotemporal Graphs
(Ivanovic, Schmerling, et al. 2018)

Conditional Variational Autoencoder (CVAE)

• We introduce a discrete latent variable z

p(y|x) =
X

z

p(y|x, z)p(z|x)



Multi-Human Modeling with Spatiotemporal Graphs
(Ivanovic, Schmerling, et al. 2018)

A network to 

encode edges

A network to 
encode robot 

future.

A network to 
encode the 
node’s past.

A network to 
encode the 

node’s future.

CVAE

A network 

to predict 
the future
given the 
encoded 

information 

and 
sampled 

high-level 
behavior.

“+”

Conditional Variational Autoencoder (CVAE)

• We introduce a discrete latent variable z

p(y|x) =
X

z

p(y|x, z)p(z|x)



Multi-Human Modeling with Spatiotemporal Graphs

What if the scene structure changes?

ETH Pedestrians Dataset NBA Basketball Players Dataset



Dynamic Spatiotemporal Graphs
(Ivanovic and Pavone, under review)

How do you model edges/nodes being added/removed from your graph?

1. Adding/removing edge/node models is critical for computational efficiency

2. We therefore modulate edge/node strengths to smoothly “interpolate” between 
graph changes

Extra scalar multiplication 

and learned attention layer



The “Trajectron”
(Ivanovic and Pavone, under review)
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The “Trajectron”
(Ivanovic and Pavone, under review)
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Edges are now 
fully dynamic.



More concentrated predictions compared to 
the previous state of the art (Gupta et al. 2018).

Can choose between accuracy (𝑧5678) and 
coverage of potential futures (Full).

𝑧5678 = argmax? 𝑝A 𝑧 𝑥), 𝑦 ~ 𝑝D 𝑦 𝑥, 𝑧5678)
𝑧 ~ 𝑝A 𝑧 𝑥), 𝑦 ~ 𝑝D 𝑦 𝑥, 𝑧)

Results
(Ivanovic and Pavone, under review)

8 steps of history (3.2s), 12 steps of prediction (4.8s)
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Full is better than 𝑧5678.
(multimodal coverage)
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Results – Negative Log-Likelihood
(Ivanovic and Pavone, under review)

For comparability we use kernel density estimation (KDE) 
to construct pdfs from sets of sampled trajectories



𝑧5678 is now better than Full.
(unimodal regression)

26

Results – Average Displacement Error
(Ivanovic and Pavone, under review)



22 Pedestrians

ETH Pedestrians Dataset

27

The Trajectron
(Ivanovic and Pavone, under review)



Ongoing/Future Work

• Spatiotemporal graph-based modeling

• Here, we’re only using the graph at 𝑡 < 𝑇 to make a prediction about 𝑡 > 𝑇

Modeling future graph evolution à enable truly long term motion prediction

• Moving beyond purely dynamic-state-based representations

• Model-based planning



Model-Based Planning

Human

Robot

(Schmerling, Leung et al. 2018) 



(Schmerling, Leung et al. 2018) 



Disaster?!



Disaster?!

• Replanning is too slow 

to ensure safety

• Probabilistic model 

may “get it wrong”, 

especially with low-

likelihood events



Hamilton-Jacobi Reachability Analysis
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Hamilton-Jacobi Reachability Analysis

R H

Backward Reachable Set

Relative coordinates

R

H

H

Forward Reachable Set

Global coordinates

R

Fisac et al. 2017

"If I want to avoid this set of states in the future, what is the set I should avoid now?”

(Leung*, Schmerling*, et al. 2018) 



Our Contribution
(Leung*, Schmerling*, et al. 2018) 

How to integrate safety assurance within a 

performance-centric planning framework?
Incorporate HJ reachability as a constraint for a

low-level MPC tracking controller

Does this guarantee safety on the road?
HJ analysis is highly dependent on model fidelity

but results are still interpretable
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αr
<latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit>

Ux
<latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit>

Uy
<latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit>

β
<latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

Fyr
<latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit>

Fyf
<latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit>

Fxr
<latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit> Fxf
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Relative Vehicle Dynamics
(Leung*, Schmerling*, et al. 2018) 



Relative Vehicle Dynamics
(Leung*, Schmerling*, et al. 2018) 

Relative vehicle dynamics

(equal control authority)



• Terminal set is the zero sub-level set of a value function

• Value function varies as relative states changes

Value Function
(Leung*, Schmerling*, et al. 2018) 



• Terminal set is the zero sub-level set of a value function

• Value function varies as relative states changes

Value function contour plot

Value Function
(Leung*, Schmerling*, et al. 2018) 



Zero-level set

Parallel, robot car faster

Non-parallel, human car faster

Relative x position

Parallel, equal speeds
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Value Function Contour Plots
(Leung*, Schmerling*, et al. 2018) 





• Quadratic program

• Centimeter accuracy

• 100Hz
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<latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="iI2UdU/yubovacsZB0d2fasv6cU=">AAAB5HicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHcqdNNOGZjJjckcoQ/+EGxeK+Jvc+W9MHwttPRD4OCch954oU9KS7397pa3tnd298n7loHp4dFw7qbZtmhsuWjxVqelGaIWSWrRIkhLdzAhMIiU60eRunneehbEy1Y80zUSY4EjLWHIkZ3X7qLIxDuJBre43/IXYJgQrqMNKzUHtqz9MeZ4ITVyhtb3Azygs0JDkSswq/dyKDPkER6LnUGMibFgs5p2xC+cMWZwadzSxhfv7RYGJtdMkcjcTpLFdz+bmf1kvp/gmLKTOchKaLz+Kc8UoZfPl2VAawUlNHSA30s3K+BgNcnIVVVwJwfrKm9C+agR+I3jwoQxncA6XEMA13MI9NKEFHBS8wBu8e0/eq/exrKvkrXo7hT/yPn8A0TqOlw==</latexit><latexit sha1_base64="iI2UdU/yubovacsZB0d2fasv6cU=">AAAB5HicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHcqdNNOGZjJjckcoQ/+EGxeK+Jvc+W9MHwttPRD4OCch954oU9KS7397pa3tnd298n7loHp4dFw7qbZtmhsuWjxVqelGaIWSWrRIkhLdzAhMIiU60eRunneehbEy1Y80zUSY4EjLWHIkZ3X7qLIxDuJBre43/IXYJgQrqMNKzUHtqz9MeZ4ITVyhtb3Azygs0JDkSswq/dyKDPkER6LnUGMibFgs5p2xC+cMWZwadzSxhfv7RYGJtdMkcjcTpLFdz+bmf1kvp/gmLKTOchKaLz+Kc8UoZfPl2VAawUlNHSA30s3K+BgNcnIVVVwJwfrKm9C+agR+I3jwoQxncA6XEMA13MI9NKEFHBS8wBu8e0/eq/exrKvkrXo7hT/yPn8A0TqOlw==</latexit><latexit sha1_base64="Qkrw4tpnYx3rEUoRbhMjk9QmeZ4=">AAAB73icbVA9SwNBEJ31M8avqKXNYhCswp2NlkEbywjmA5IjzG32kiV7e+funhCO/AkbC0Vs/Tt2/hs3yRWa+GDg8d4MM/PCVApjPe+brK1vbG5tl3bKu3v7B4eVo+OWSTLNeJMlMtGdEA2XQvGmFVbyTqo5xqHk7XB8O/PbT1wbkagHO0l5EONQiUgwtE7q9FCmI+xH/UrVq3lz0FXiF6QKBRr9yldvkLAs5soyicZ0fS+1QY7aCib5tNzLDE+RjXHIu44qjLkJ8vm9U3rulAGNEu1KWTpXf0/kGBsziUPXGaMdmWVvJv7ndTMbXQe5UGlmuWKLRVEmqU3o7Hk6EJozKyeOINPC3UrZCDUy6yIquxD85ZdXSeuy5ns1/96r1m+KOEpwCmdwAT5cQR3uoAFNYCDhGV7hjTySF/JOPhata6SYOYE/IJ8/A/SP7Q==</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit>

αr
<latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit>

Ux
<latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit>

Uy
<latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit>

β
<latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

Fyr
<latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit>

Fyf
<latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit>

Fxr
<latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit> Fxf

<latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit>

ψ
<latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>
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MPC Tracking Controller
(Leung*, Schmerling*, et al. 2018) 



• Quadratic program

• Centimeter accuracy

• 100Hz
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Ux
<latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit>

Uy
<latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit>

β
<latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

Fyr
<latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit>

Fyf
<latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit>

Fxr
<latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit> Fxf

<latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit>

ψ
<latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

e
<latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit>

MPC Tracking Controller
(Leung*, Schmerling*, et al. 2018) 



• Quadratic program

• Centimeter accuracy

• 100Hz

δ
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αr
<latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit>

Ux
<latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit>

Uy
<latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit>

β
<latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

Fyr
<latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit>

Fyf
<latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit>

Fxr
<latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit> Fxf

<latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit>

ψ
<latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

e
<latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit>

Quadratic cost: position error, control, control 

rate, slack variables

MPC Tracking Controller
(Leung*, Schmerling*, et al. 2018) 



• Quadratic program

• Centimeter accuracy

• 100Hz

δ
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αf
<latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="iI2UdU/yubovacsZB0d2fasv6cU=">AAAB5HicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHcqdNNOGZjJjckcoQ/+EGxeK+Jvc+W9MHwttPRD4OCch954oU9KS7397pa3tnd298n7loHp4dFw7qbZtmhsuWjxVqelGaIWSWrRIkhLdzAhMIiU60eRunneehbEy1Y80zUSY4EjLWHIkZ3X7qLIxDuJBre43/IXYJgQrqMNKzUHtqz9MeZ4ITVyhtb3Azygs0JDkSswq/dyKDPkER6LnUGMibFgs5p2xC+cMWZwadzSxhfv7RYGJtdMkcjcTpLFdz+bmf1kvp/gmLKTOchKaLz+Kc8UoZfPl2VAawUlNHSA30s3K+BgNcnIVVVwJwfrKm9C+agR+I3jwoQxncA6XEMA13MI9NKEFHBS8wBu8e0/eq/exrKvkrXo7hT/yPn8A0TqOlw==</latexit><latexit sha1_base64="iI2UdU/yubovacsZB0d2fasv6cU=">AAAB5HicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHcqdNNOGZjJjckcoQ/+EGxeK+Jvc+W9MHwttPRD4OCch954oU9KS7397pa3tnd298n7loHp4dFw7qbZtmhsuWjxVqelGaIWSWrRIkhLdzAhMIiU60eRunneehbEy1Y80zUSY4EjLWHIkZ3X7qLIxDuJBre43/IXYJgQrqMNKzUHtqz9MeZ4ITVyhtb3Azygs0JDkSswq/dyKDPkER6LnUGMibFgs5p2xC+cMWZwadzSxhfv7RYGJtdMkcjcTpLFdz+bmf1kvp/gmLKTOchKaLz+Kc8UoZfPl2VAawUlNHSA30s3K+BgNcnIVVVwJwfrKm9C+agR+I3jwoQxncA6XEMA13MI9NKEFHBS8wBu8e0/eq/exrKvkrXo7hT/yPn8A0TqOlw==</latexit><latexit sha1_base64="Qkrw4tpnYx3rEUoRbhMjk9QmeZ4=">AAAB73icbVA9SwNBEJ31M8avqKXNYhCswp2NlkEbywjmA5IjzG32kiV7e+funhCO/AkbC0Vs/Tt2/hs3yRWa+GDg8d4MM/PCVApjPe+brK1vbG5tl3bKu3v7B4eVo+OWSTLNeJMlMtGdEA2XQvGmFVbyTqo5xqHk7XB8O/PbT1wbkagHO0l5EONQiUgwtE7q9FCmI+xH/UrVq3lz0FXiF6QKBRr9yldvkLAs5soyicZ0fS+1QY7aCib5tNzLDE+RjXHIu44qjLkJ8vm9U3rulAGNEu1KWTpXf0/kGBsziUPXGaMdmWVvJv7ndTMbXQe5UGlmuWKLRVEmqU3o7Hk6EJozKyeOINPC3UrZCDUy6yIquxD85ZdXSeuy5ns1/96r1m+KOEpwCmdwAT5cQR3uoAFNYCDhGV7hjTySF/JOPhata6SYOYE/IJ8/A/SP7Q==</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit><latexit sha1_base64="dQ4e6ASLfLJxoSYlvwHdMj81iyY=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWE/6ldrbt2dg6wSryA1KNDsV796g4RmMZOGCtS667mpCXJUhlPBppVeplmKdIxD1rVUYsx0kM/vnZIzqwxIlChb0pC5+nsix1jrSRzazhjNSC97M/E/r5uZ6DrIuUwzwyRdLIoyQUxCZs+TAVeMGjGxBKni9lZCR6iQGhtRxYbgLb+8SloXdc+te/eXtcZNEUcZTuAUzsGDK2jAHTTBBwoCnuEV3pxH58V5dz4WrSWnmDmGP3A+fwAFNI/x</latexit>

αr
<latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit>

Ux
<latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit>

Uy
<latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit>

β
<latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

Fyr
<latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit>

Fyf
<latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit>

Fxr
<latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit> Fxf

<latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit>

ψ
<latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit>

x
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Quadratic cost: position error, control, control 

rate, slack variables

MPC Tracking Controller
(Leung*, Schmerling*, et al. 2018) 

Constraints: Continuity, saturation, positivity in slack 

variables, stability and environmental envelope, linearized 

dynamics, initial conditions



• Quadratic program

• Centimeter accuracy

• 100Hz

δ
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αr
<latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit><latexit sha1_base64="vtBdWP7Djb4vTEeXdjFEmZLmxpc=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oUy2m3bpZhN3N0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmKPNpIhLVCVEzwSXzDTeCdVLFMA4Fa4fj25nffmJK80Q+mEnKghiHkkecorFSp4ciHWFf9as1t+7OQVaJV5AaFGj2q1+9QUKzmElDBWrd9dzUBDkqw6lg00ov0yxFOsYh61oqMWY6yOf3TsmZVQYkSpQtachc/T2RY6z1JA5tZ4xmpJe9mfif181MdB3kXKaZYZIuFkWZICYhs+fJgCtGjZhYglRxeyuhI1RIjY2oYkPwll9eJa2LuufWvfvLWuOmiKMMJ3AK5+DBFTTgDprgAwUBz/AKb86j8+K8Ox+L1pJTzBzDHzifPxdkj/0=</latexit>

Ux
<latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit><latexit sha1_base64="MjkDFXMoxLybpoXnlVF0XCkjLuw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKphbaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6SRTDH2WiES1Q6pRcIm+4UZgO1VI41DgQzi6nvoPj6g0T+S9GacYxHQgecQZNVa683tPvWrNrbszkGXiFaQGBZq96le3n7AsRmmYoFp3PDc1QU6V4UzgpNLNNKaUjegAO5ZKGqMO8tmpE3JilT6JEmVLGjJTf0/kNNZ6HIe2M6ZmqBe9qfif18lMdBnkXKaZQcnmi6JMEJOQ6d+kzxUyI8aWUKa4vZWwIVWUGZtOxYbgLb68TFpndc+te7fntcZVEUcZjuAYTsGDC2jADTTBBwYDeIZXeHOE8+K8Ox/z1pJTzBzCHzifP0H6jcQ=</latexit>

Uy
<latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit><latexit sha1_base64="7/6HMLQQQPdcESzztuW0mfN3lZg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKpi20oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIeMU95ENOhEpFgFK304PfzfrXm1t05yCrxClKDAs1+9as3SFgWc4VMUmO6nptiMKEaBZN8WullhqeUjemQdy1VNOYmmMxPnZIzqwxIlGhbCslc/T0xobExeRzazpjiyCx7M/E/r5thdB1MhEoz5IotFkWZJJiQ2d9kIDRnKHNLKNPC3krYiGrK0KZTsSF4yy+vktZF3XPr3v1lrXFTxFGGEziFc/DgChpwB03wgcEQnuEV3hzpvDjvzseiteQUM8fwB87nD0N+jcU=</latexit>

β
<latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit><latexit sha1_base64="8MzdY9xWePsViGumrVRX3IPm9UE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMFWwttKJvtpF262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIY8rxvp7S2vrG5Vd6u7Ozu7R9UD4/aJsk0xxZPZKI7ITMohcIWCZLYSTWyOJT4GI5vZ/7jE2ojEvVAkxSDmA2ViARnZKVWL0Ri/WrNq3tzuKvEL0gNCjT71a/eIOFZjIq4ZMZ0fS+lIGeaBJc4rfQygynjYzbErqWKxWiCfH7s1D2zysCNEm1LkTtXf0/kLDZmEoe2M2Y0MsveTPzP62YUXQe5UGlGqPhiUZRJlxJ39rk7EBo5yYkljGthb3X5iGnGyeZTsSH4yy+vkvZF3ffq/v1lrXFTxFGGEziFc/DhChpwB01oAQcBz/AKb45yXpx352PRWnKKmWP4A+fzB8PWjqQ=</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

r
<latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit><latexit sha1_base64="D+vIjYIYiuYBqfGNJBmXYbUZJb0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipqQblilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/dIYz2</latexit>

Fyr
<latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit><latexit sha1_base64="pJ1aJSkSba/vSzzUz8MVEDy6FwQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236e6Um/UvVr/gxomQQFqUKBRr/y1RsokgoqLeHYmG7gJzbMsbaMcDop91JDE0zGeEi7jkosqAnz2bUTdOqUAYqVdiUtmqm/J3IsjMlE5DoFtiOz6E3F/7xuauOrMGcySS2VZL4oTjmyCk1fRwOmKbE8cwQTzdytiIywxsS6gMouhGDx5WXSOq8Ffi24v6jWr4s4SnAMJ3AGAVxCHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPxOyPPg==</latexit>

Fyf
<latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit><latexit sha1_base64="c44mg3YHFKVVGhkckUISOBmTPZg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUxGME84BkCbOT2WTMPJaZWWFZ8g9ePCji1f/x5t84SfagiQUNRVU33V1Rwpmxvv/trayurW9slrbK2zu7e/uVg8OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfTP32E9WGKflgs4SGAg8lixnB1kmt236exZN+perX/BnQMgkKUoUCjX7lqzdQJBVUWsKxMd3AT2yYY20Z4XRS7qWGJpiM8ZB2HZVYUBPms2sn6NQpAxQr7UpaNFN/T+RYGJOJyHUKbEdm0ZuK/3nd1MZXYc5kkloqyXxRnHJkFZq+jgZMU2J55ggmmrlbERlhjYl1AZVdCMHiy8ukdV4L/Fpwf1GtXxdxlOAYTuAMAriEOtxBA5pA4BGe4RXePOW9eO/ex7x1xStmjuAPvM8fsrCPMg==</latexit>

Fxr
<latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit><latexit sha1_base64="HDUy+u4HbMg4NKaAic48hAyOz0Y=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iK2vZWFMRjBfsBbSib7bZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yPOlHacDyu3tLyyupZfL2xsbm3vFHf3WiqMJaFNEvJQdnysKGeCNjXTnHYiSXHgc9r2Jxep376jUrFQ3OhpRL0AjwQbMoK1kVqX/eRezvrFkmPXqqe1iosc25kjJeWzWrWC3EwpQYZGv/jeG4QkDqjQhGOluq4TaS/BUjPC6azQixWNMJngEe0aKnBAlZfMr52hI6MM0DCUpoRGc/X7RIIDpaaBbzoDrMfqt5eKf3ndWA+rXsJEFGsqyGLRMOZIhyh9HQ2YpETzqSGYSGZuRWSMJSbaBFQwIXx9iv4nrbLtOrZ7fVKqn2dx5OEADuEYXKhAHa6gAU0gcAsP8ATPVmg9Wi/W66I1Z2Uz+/AD1tsnKm2PhA==</latexit> Fxf

<latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit><latexit sha1_base64="8DyEnS9GFecMQsy18ARSbbKoLX0=">AAAB7XicdVBNS8NAEJ3Ur1q/qh69LBbBU0mK2vZWFMRjBfsBbSib7aZdu9mE3Y1YQv+DFw+KePX/ePPfuGkjqOiDgcd7M8zM8yLOlLbtDyu3tLyyupZfL2xsbm3vFHf32iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJhep37mjUrFQ3OhpRN0AjwTzGcHaSO3LQXLvzwbFkl2u107rVQfZZXuOlFTO6rUqcjKlBBmag+J7fxiSOKBCE46V6jl2pN0ES80Ip7NCP1Y0wmSCR7RnqMABVW4yv3aGjowyRH4oTQmN5ur3iQQHSk0Dz3QGWI/Vby8V//J6sfZrbsJEFGsqyGKRH3OkQ5S+joZMUqL51BBMJDO3IjLGEhNtAiqYEL4+Rf+TdqXs2GXn+qTUOM/iyMMBHMIxOFCFBlxBE1pA4BYe4AmerdB6tF6s10Vrzspm9uEHrLdPGDGPeA==</latexit>

ψ
<latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

e
<latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit><latexit sha1_base64="NPruYLn66/puOzAMtMM3tSFgc5w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipiYNyxa26C5B14uWkAjkag/JXfxizNEJpmKBa9zw3MX5GleFM4KzUTzUmlE3oCHuWShqh9rPFoTNyYZUhCWNlSxqyUH9PZDTSehoFtjOiZqxXvbn4n9dLTXjjZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XPrXrN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/JbYzp</latexit>

Quadratic cost: position error, control, control 

rate, slack variables

MPC Tracking Controller
(Leung*, Schmerling*, et al. 2018) 

Constraints: Continuity, saturation, positivity in slack 

variables, stability and environmental envelope, linearized 

dynamics, initial conditions

Reachability constraint



Robot desired traj.
MPC tracking controller

Controls

Interaction planner

Schmerling, Leung, et al, ICRA 2018

Probabilistic Model-based Planning

Brown, Funke, et al, CEP, 2017 

(Leung*, Schmerling*, et al. 2018) 



Robot desired traj.
MPC tracking controller

Controls

Interaction planner

Schmerling, Leung, et al, ICRA 2018

Safety 
constraints

Reachability cache

Relative state

Chen and Tomlin, AR of CRAS, 2018. 

Probabilistic Model-based Planning with Safety Assurance

Brown, Funke, et al, CEP, 2017 

(Leung*, Schmerling*, et al. 2018) 



dSpace MicroAutoBox
with Simulink Model

UDP Packets

auto_bridge

messages Reachability 
cache

Interaction 
planner

MPC tracking 
controller

δ
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Experimental Results
(Leung*, Schmerling*, et al. 2018) 



• Unmodeled steering angle slew rate causes us to 
dip into danger

• Negative value function represents worst-case 
collision penetration

• Alternative: collision severity

• Interpretability of value function is key for more 
realistic scenarios (barriers, multiple other agents)

• Ongoing experimental work: incorporating static 
obstacles as MPC constraints
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Experimental Insights
(Leung*, Schmerling*, et al. 2018) 



1/10 scale RC car
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