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https://www.nasa.gov/partnerships/center-capabilities.html

NASA Facilities and Centers Across the US Langley Research Center, Hampton, VA

• The oldest of the NASA Centers (est. 1917!) specializing in a range of aeronautics and space research:
o On-Demand Mobility Technologies
o Commercial Air Transport Technologies
o Earth’s Atmospheric Composition
o Entry, Descent, and Landing Systems
o Advanced Space Structures
o Autonomous In-Space Assembly and Manufacturing



Research Group Overview
ApplicationsResearch AreasSkills

Uncertainty quantification (UQ)

Machine Learning (ML)

High Performance Computing

Entry, Descent, 
and Landing

End of Life
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Digital Twin

Structural Health 
Management

Additive 
Manufacturing

Frangible Joint 
Reliability

Composite Overwrapped Pressure 
Vessel Liner Fracture Mechanics

CMODCrack

xEMU Spacesuit 
Certification

Damage Science

Fatigue and Fracture 

Applied Mathematics

Software Development

Probability

Statistics

Applied Physics

Mechanical Testing

Aerospace Engineering

Numerical Methods

Solid Mechanics
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ModelInputs Outputs
X

<latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="g9vjh2GQ87Eq2MweLFuvQ2AgGn0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/dabq1xXcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wQ4zK</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit>

Modeling and Simulation for Aerospace Engineering



Model

6

Inputs Outputs

Deformation, 
Stress, Strain

Max 
contact 

force

• Atmospheric 
conditions
• Mass 

properties

Landing 
location

• Impact 
velocity
• Lunar 

regolith 
properties

• Applied 
load
• Material 

properties

X
<latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="g9vjh2GQ87Eq2MweLFuvQ2AgGn0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/dabq1xXcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wQ4zK</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit>

Spacesuit 
Impact Model

Trajectory 
Simulation

Mechanical Testing 
Simulation

�
<latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit>
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✏
<latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit>

Ø Trajectory optimization/guidance Ø Structural design optimization Ø Optimal experimental design

Repeated 
Evaluations

• Examples: optimization, inverse problems, design, …
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Inputs Outputs

Spacesuit 
Impact Model

Max 
contact 

force

Model
x1

<latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="XujZ0pe5y4QqDlY2zFd7im/i060=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8eKpi20oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8PxzcxvP3JtRKIecJLyIKZDJSLBKFrp/qnv9as1t+7OQVaJV5AaFGj2q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOiVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2d9kIDRnKCeWUKaFvZWwEdWUoU2nYkPwll9eJa2LuufWvTu31rgs4ijDCZzCOXhwBQ24hSb4wGAIz/AKb450Xpx352PRWnKKmWP4A+fzBwY6jY4=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit>

p(
x
1
)

<latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit>

p(
x
2
)

<latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit>

x2
<latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit>

p(
x
3
)

<latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit>

x3
<latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit>

p(
y)

<latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit>

y
<latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit>

X
<latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="g9vjh2GQ87Eq2MweLFuvQ2AgGn0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/dabq1xXcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wQ4zK</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit>
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✏
<latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit>

• Atmospheric 
conditions
• Mass 

properties

Landing 
location

Trajectory 
Simulation
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Inputs Outputs

Spacesuit 
Impact Model

Max 
contact 

force

Model

Ø Expected landing location

x1
<latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="XujZ0pe5y4QqDlY2zFd7im/i060=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8eKpi20oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8PxzcxvP3JtRKIecJLyIKZDJSLBKFrp/qnv9as1t+7OQVaJV5AaFGj2q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOiVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2d9kIDRnKCeWUKaFvZWwEdWUoU2nYkPwll9eJa2LuufWvTu31rgs4ijDCZzCOXhwBQ24hSb4wGAIz/AKb450Xpx352PRWnKKmWP4A+fzBwY6jY4=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit>

p(
x
1
)

<latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit>

p(
x
2
)

<latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit>

x2
<latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit>

p(
x
3
)

<latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit>

x3
<latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit>

p(
y)

<latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit>

y
<latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit>

E[Y]
<latexit sha1_base64="bupO5E1IMG9AX+FRj7XT4/V4YQQ=">AAAB/3icbVDLSgMxFL1TX7W+RgU3boJFcFVmpKDLggguK9iHtEPJpJk2NJMZkoxQxln4K25cKOLW33Dn35hpZ6GtB0IO59xLTo4fc6a043xbpZXVtfWN8mZla3tnd8/eP2irKJGEtkjEI9n1saKcCdrSTHPajSXFoc9px59c5X7ngUrFInGnpzH1QjwSLGAEayMN7KN+iPXYD9L57afXWe/eywZ21ak5M6Bl4hakCgWaA/urP4xIElKhCcdK9Vwn1l6KpWaE06zSTxSNMZngEe0ZKnBIlZfO8mfo1ChDFETSHKHRTP29keJQqWnom8k8pVr0cvE/r5fo4NJLmYgTTQWZPxQkHOkI5WWgIZOUaD41BBPJTFZExlhiok1lFVOCu/jlZdI+r7lOzb2tVxv1oo4yHMMJnIELF9CAG2hCCwg8wjO8wpv1ZL1Y79bHfLRkFTuH8AfW5w9715ZX</latexit><latexit sha1_base64="bupO5E1IMG9AX+FRj7XT4/V4YQQ=">AAAB/3icbVDLSgMxFL1TX7W+RgU3boJFcFVmpKDLggguK9iHtEPJpJk2NJMZkoxQxln4K25cKOLW33Dn35hpZ6GtB0IO59xLTo4fc6a043xbpZXVtfWN8mZla3tnd8/eP2irKJGEtkjEI9n1saKcCdrSTHPajSXFoc9px59c5X7ngUrFInGnpzH1QjwSLGAEayMN7KN+iPXYD9L57afXWe/eywZ21ak5M6Bl4hakCgWaA/urP4xIElKhCcdK9Vwn1l6KpWaE06zSTxSNMZngEe0ZKnBIlZfO8mfo1ChDFETSHKHRTP29keJQqWnom8k8pVr0cvE/r5fo4NJLmYgTTQWZPxQkHOkI5WWgIZOUaD41BBPJTFZExlhiok1lFVOCu/jlZdI+r7lOzb2tVxv1oo4yHMMJnIELF9CAG2hCCwg8wjO8wpv1ZL1Y79bHfLRkFTuH8AfW5w9715ZX</latexit><latexit sha1_base64="bupO5E1IMG9AX+FRj7XT4/V4YQQ=">AAAB/3icbVDLSgMxFL1TX7W+RgU3boJFcFVmpKDLggguK9iHtEPJpJk2NJMZkoxQxln4K25cKOLW33Dn35hpZ6GtB0IO59xLTo4fc6a043xbpZXVtfWN8mZla3tnd8/eP2irKJGEtkjEI9n1saKcCdrSTHPajSXFoc9px59c5X7ngUrFInGnpzH1QjwSLGAEayMN7KN+iPXYD9L57afXWe/eywZ21ak5M6Bl4hakCgWaA/urP4xIElKhCcdK9Vwn1l6KpWaE06zSTxSNMZngEe0ZKnBIlZfO8mfo1ChDFETSHKHRTP29keJQqWnom8k8pVr0cvE/r5fo4NJLmYgTTQWZPxQkHOkI5WWgIZOUaD41BBPJTFZExlhiok1lFVOCu/jlZdI+r7lOzb2tVxv1oo4yHMMJnIELF9CAG2hCCwg8wjO8wpv1ZL1Y79bHfLRkFTuH8AfW5w9715ZX</latexit><latexit sha1_base64="bupO5E1IMG9AX+FRj7XT4/V4YQQ=">AAAB/3icbVDLSgMxFL1TX7W+RgU3boJFcFVmpKDLggguK9iHtEPJpJk2NJMZkoxQxln4K25cKOLW33Dn35hpZ6GtB0IO59xLTo4fc6a043xbpZXVtfWN8mZla3tnd8/eP2irKJGEtkjEI9n1saKcCdrSTHPajSXFoc9px59c5X7ngUrFInGnpzH1QjwSLGAEayMN7KN+iPXYD9L57afXWe/eywZ21ak5M6Bl4hakCgWaA/urP4xIElKhCcdK9Vwn1l6KpWaE06zSTxSNMZngEe0ZKnBIlZfO8mfo1ChDFETSHKHRTP29keJQqWnom8k8pVr0cvE/r5fo4NJLmYgTTQWZPxQkHOkI5WWgIZOUaD41BBPJTFZExlhiok1lFVOCu/jlZdI+r7lOzb2tVxv1oo4yHMMJnIELF9CAG2hCCwg8wjO8wpv1ZL1Y79bHfLRkFTuH8AfW5w9715ZX</latexit>

Statistical estimators

X
<latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="g9vjh2GQ87Eq2MweLFuvQ2AgGn0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/dabq1xXcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wQ4zK</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit>

Repeated 
Evaluations

• Impact 
velocity
• Lunar 

regolith 
properties

Mechanical Testing 
Simulation

Deformation, 
Stress, Strain

• Applied 
load
• Material 

properties

�
<latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="koSmj9u5p7Gu4Ut9albEydIE+BM=">AAAB4nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6gHUomzbSxeQzJHaEM/Q9uXCjij3LnvzF9LLT1QODjnITce5JMCodh+B2UtrZ3dvfK+5WD6uHRce2k2nYmt4y3mJHGdhPquBSat1Cg5N3McqoSyTvJ5G6ed565dcLoR5xmPFZ0pEUqGEVvtftOjBQd1OphI1yIbEK0gjqs1BzUvvpDw3LFNTJJnetFYYZxQS0KJvms0s8dzyib0BHvedRUcRcXi2ln5MI7Q5Ia649GsnB/vyiocm6qEn9TURy79Wxu/pf1ckxv4kLoLEeu2fKjNJcEDZmvTobCcoZy6oEyK/yshI2ppQx9QRVfQrS+8ia0rxpR2IgeQijDGZzDJURwDbdwD01oAYMneIE3eA9M8Bp8LOsqBaveTuGPgs8fcPKNyw==</latexit><latexit sha1_base64="dSzr+/ARpN4WM3PGM1LrOixN+ZA=">AAAB7XicbVDLSgNBEOzxGeMr6tHLYBA8SNj1oseAF48RzAOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuurviVHDrguAbra1vbG5tl3bKu3v7B4eVo+OW1ZmhrEm10KYTE8sEV6zpuBOskxpGZCxYOx7fzvz2EzOWa/XgJimLJBkqnnBKnJdaPcuHkvQr1aAWzIFXSViQKhRo9CtfvYGmmWTKUUGs7YZB6qKcGMepYNNyL7MsJXRMhqzrqSKS2SifXzvF514Z4EQbX8rhufp7IifS2omMfackbmSXvZn4n9fNXHIT5VylmWOKLhYlmcBO49nreMANo05MPCHUcH8rpiNiCHU+oLIPIVx+eZW0rmphUAvvg2r9soijBKdwBhcQwjXU4Q4a0AQKj/AMr/CGNHpB7+hj0bqGipkT+AP0+QOUgY8J</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit><latexit sha1_base64="0BGcqsx9zrp98tTqhiweYAIBizo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLsZDYZM49lZlZYlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e6W19Y3NrfJ2ZWd3b/+genjUNirVhLaI4kp3I2woZ5K2LLOcdhNNsYg47UST25nfeaLaMCUfbJbQUOCRZDEj2Dqp3TdsJPCgWvPr/hxolQQFqUGB5qD61R8qkgoqLeHYmF7gJzbMsbaMcDqt9FNDE0wmeER7jkosqAnz+bVTdOaUIYqVdiUtmqu/J3IsjMlE5DoFtmOz7M3E/7xeauObMGcySS2VZLEoTjmyCs1eR0OmKbE8cwQTzdytiIyxxsS6gCouhGD55VXSvqwHfj24v6o1Loo4ynACp3AOAVxDA+6gCS0g8AjP8ApvnvJevHfvY9Fa8oqZY/gD7/MHlcGPDQ==</latexit>

✏
<latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit>

• Atmospheric 
conditions
• Mass 

properties

Landing 
location

Trajectory 
Simulation
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Inputs Outputs

Spacesuit 
Impact Model

Max 
contact 

force

Model

Ø Expected landing location
Ø 95% confidence landing ellipse

x1
<latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="XujZ0pe5y4QqDlY2zFd7im/i060=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8eKpi20oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8PxzcxvP3JtRKIecJLyIKZDJSLBKFrp/qnv9as1t+7OQVaJV5AaFGj2q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOiVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2d9kIDRnKCeWUKaFvZWwEdWUoU2nYkPwll9eJa2LuufWvTu31rgs4ijDCZzCOXhwBQ24hSb4wGAIz/AKb450Xpx352PRWnKKmWP4A+fzBwY6jY4=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit>

p(
x
1
)

<latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit>

p(
x
2
)

<latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit>

x2
<latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit>

p(
x
3
)

<latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit>

x3
<latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit>

p(
y)

<latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit>

y
<latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit>

95% Probability

Confidence/credible intervals

X
<latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="g9vjh2GQ87Eq2MweLFuvQ2AgGn0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/dabq1xXcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wQ4zK</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit>
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✏
<latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit>

• Atmospheric 
conditions
• Mass 

properties

Landing 
location

Trajectory 
Simulation

UQ
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Inputs Outputs

Spacesuit 
Impact Model

Max 
contact 

force

Model

Ø Expected landing location
Ø 95% confidence landing ellipse

Ø Probability of failure

x1
<latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="XujZ0pe5y4QqDlY2zFd7im/i060=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8eKpi20oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8PxzcxvP3JtRKIecJLyIKZDJSLBKFrp/qnv9as1t+7OQVaJV5AaFGj2q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOiVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2d9kIDRnKCeWUKaFvZWwEdWUoU2nYkPwll9eJa2LuufWvTu31rgs4ijDCZzCOXhwBQ24hSb4wGAIz/AKb450Xpx352PRWnKKmWP4A+fzBwY6jY4=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit>

p(
x
1
)

<latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit>

p(
x
2
)

<latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit>

x2
<latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit>

p(
x
3
)

<latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit>

x3
<latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit>

p(
y)

<latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit>

y
<latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit>

P (Y � ycrit)
<latexit sha1_base64="RNZn6JxrbCkInNrGtHR/194avok=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCvZRECnosePFYwX5IG8tmu2mXbjZxdyOGkL/ixYMiXv0j3vw3Jm0O2vpg4PHeDDPz3JAzpS3r2yitrW9sbpW3Kzu7e/sH5mG1q4JIEtohAQ9k38WKciZoRzPNaT+UFPsupz13dpX7vUcqFQvErY5D6vh4IpjHCNaZNDKr7fodGk7oA4rvEyKZTs9GZs1qWHOgVWIXpAYF2iPzazgOSORToQnHSg1sK9ROgqVmhNO0MowUDTGZ4QkdZFRgnyonmd+eotNMGSMvkFkJjebq74kE+0rFvpt1+lhP1bKXi/95g0h7l07CRBhpKshikRdxpAOUB4HGTFKieZwRnD/OCCJTLDHRWVyVLAR7+eVV0j1v2FbDvmnWWs0ijjIcwwnUwYYLaME1tKEDBJ7gGV7hzUiNF+Pd+Fi0loxi5gj+wPj8AeIok6U=</latexit><latexit sha1_base64="RNZn6JxrbCkInNrGtHR/194avok=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCvZRECnosePFYwX5IG8tmu2mXbjZxdyOGkL/ixYMiXv0j3vw3Jm0O2vpg4PHeDDPz3JAzpS3r2yitrW9sbpW3Kzu7e/sH5mG1q4JIEtohAQ9k38WKciZoRzPNaT+UFPsupz13dpX7vUcqFQvErY5D6vh4IpjHCNaZNDKr7fodGk7oA4rvEyKZTs9GZs1qWHOgVWIXpAYF2iPzazgOSORToQnHSg1sK9ROgqVmhNO0MowUDTGZ4QkdZFRgnyonmd+eotNMGSMvkFkJjebq74kE+0rFvpt1+lhP1bKXi/95g0h7l07CRBhpKshikRdxpAOUB4HGTFKieZwRnD/OCCJTLDHRWVyVLAR7+eVV0j1v2FbDvmnWWs0ijjIcwwnUwYYLaME1tKEDBJ7gGV7hzUiNF+Pd+Fi0loxi5gj+wPj8AeIok6U=</latexit><latexit sha1_base64="RNZn6JxrbCkInNrGtHR/194avok=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCvZRECnosePFYwX5IG8tmu2mXbjZxdyOGkL/ixYMiXv0j3vw3Jm0O2vpg4PHeDDPz3JAzpS3r2yitrW9sbpW3Kzu7e/sH5mG1q4JIEtohAQ9k38WKciZoRzPNaT+UFPsupz13dpX7vUcqFQvErY5D6vh4IpjHCNaZNDKr7fodGk7oA4rvEyKZTs9GZs1qWHOgVWIXpAYF2iPzazgOSORToQnHSg1sK9ROgqVmhNO0MowUDTGZ4QkdZFRgnyonmd+eotNMGSMvkFkJjebq74kE+0rFvpt1+lhP1bKXi/95g0h7l07CRBhpKshikRdxpAOUB4HGTFKieZwRnD/OCCJTLDHRWVyVLAR7+eVV0j1v2FbDvmnWWs0ijjIcwwnUwYYLaME1tKEDBJ7gGV7hzUiNF+Pd+Fi0loxi5gj+wPj8AeIok6U=</latexit><latexit sha1_base64="RNZn6JxrbCkInNrGtHR/194avok=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCvZRECnosePFYwX5IG8tmu2mXbjZxdyOGkL/ixYMiXv0j3vw3Jm0O2vpg4PHeDDPz3JAzpS3r2yitrW9sbpW3Kzu7e/sH5mG1q4JIEtohAQ9k38WKciZoRzPNaT+UFPsupz13dpX7vUcqFQvErY5D6vh4IpjHCNaZNDKr7fodGk7oA4rvEyKZTs9GZs1qWHOgVWIXpAYF2iPzazgOSORToQnHSg1sK9ROgqVmhNO0MowUDTGZ4QkdZFRgnyonmd+eotNMGSMvkFkJjebq74kE+0rFvpt1+lhP1bKXi/95g0h7l07CRBhpKshikRdxpAOUB4HGTFKieZwRnD/OCCJTLDHRWVyVLAR7+eVV0j1v2FbDvmnWWs0ijjIcwwnUwYYLaME1tKEDBJ7gGV7hzUiNF+Pd+Fi0loxi5gj+wPj8AeIok6U=</latexit>

ycrit
<latexit sha1_base64="pu/nizCY4P7MThFwIG+C6hZpbIg=">AAAB73icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+4A2lsl02g6dTOLMjRBCf8KNC0Xc+jvu/BsnbRbaemDgcM693DkniKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZRoxlsskpHuBtRwKRRvoUDJu7HmNAwk7wTTm9zvPHFtRKTuMY25H9KxEiPBKFqpmz5kTAucDao1t+7OQVaJV5AaFGgOql/9YcSSkCtkkhrT89wY/YxqFEzyWaWfGB5TNqVj3rNU0ZAbP5v/d0bOrDIko0jbp5DM1d8bGQ2NScPAToYUJ2bZy8X/vF6Co2s/EypOkCu2ODRKJMGI5OHJUGjOUKaW0Dy3YIRNqKYMbUUVW4K3HHmVtC/qnlv37i5rjcuijjKcwCmcgwdX0IBbaEILGEh4hld4cx6dF+fd+ViMlpxi5xj+wPn8AYp5kD0=</latexit><latexit sha1_base64="pu/nizCY4P7MThFwIG+C6hZpbIg=">AAAB73icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+4A2lsl02g6dTOLMjRBCf8KNC0Xc+jvu/BsnbRbaemDgcM693DkniKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZRoxlsskpHuBtRwKRRvoUDJu7HmNAwk7wTTm9zvPHFtRKTuMY25H9KxEiPBKFqpmz5kTAucDao1t+7OQVaJV5AaFGgOql/9YcSSkCtkkhrT89wY/YxqFEzyWaWfGB5TNqVj3rNU0ZAbP5v/d0bOrDIko0jbp5DM1d8bGQ2NScPAToYUJ2bZy8X/vF6Co2s/EypOkCu2ODRKJMGI5OHJUGjOUKaW0Dy3YIRNqKYMbUUVW4K3HHmVtC/qnlv37i5rjcuijjKcwCmcgwdX0IBbaEILGEh4hld4cx6dF+fd+ViMlpxi5xj+wPn8AYp5kD0=</latexit><latexit sha1_base64="pu/nizCY4P7MThFwIG+C6hZpbIg=">AAAB73icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+4A2lsl02g6dTOLMjRBCf8KNC0Xc+jvu/BsnbRbaemDgcM693DkniKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZRoxlsskpHuBtRwKRRvoUDJu7HmNAwk7wTTm9zvPHFtRKTuMY25H9KxEiPBKFqpmz5kTAucDao1t+7OQVaJV5AaFGgOql/9YcSSkCtkkhrT89wY/YxqFEzyWaWfGB5TNqVj3rNU0ZAbP5v/d0bOrDIko0jbp5DM1d8bGQ2NScPAToYUJ2bZy8X/vF6Co2s/EypOkCu2ODRKJMGI5OHJUGjOUKaW0Dy3YIRNqKYMbUUVW4K3HHmVtC/qnlv37i5rjcuijjKcwCmcgwdX0IBbaEILGEh4hld4cx6dF+fd+ViMlpxi5xj+wPn8AYp5kD0=</latexit><latexit sha1_base64="pu/nizCY4P7MThFwIG+C6hZpbIg=">AAAB73icbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+4A2lsl02g6dTOLMjRBCf8KNC0Xc+jvu/BsnbRbaemDgcM693DkniKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZRoxlsskpHuBtRwKRRvoUDJu7HmNAwk7wTTm9zvPHFtRKTuMY25H9KxEiPBKFqpmz5kTAucDao1t+7OQVaJV5AaFGgOql/9YcSSkCtkkhrT89wY/YxqFEzyWaWfGB5TNqVj3rNU0ZAbP5v/d0bOrDIko0jbp5DM1d8bGQ2NScPAToYUJ2bZy8X/vF6Co2s/EypOkCu2ODRKJMGI5OHJUGjOUKaW0Dy3YIRNqKYMbUUVW4K3HHmVtC/qnlv37i5rjcuijjKcwCmcgwdX0IBbaEILGEh4hld4cx6dF+fd+ViMlpxi5xj+wPn8AYp5kD0=</latexit>

Percentiles and Rare 
event probabilities

X
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✏
<latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit>

• Atmospheric 
conditions
• Mass 

properties

Landing 
location

Trajectory 
Simulation

UQ
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Inputs Outputs

Spacesuit 
Impact Model

Max 
contact 

force

Model
x1

<latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="lQF12WdvvQAE1KZm/06Asv1PPko=">AAAB33icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOyom2FdiiZ9E4bmskMyR2xDH0ENy4U8a3c+TamPwttPRD4OCch954oU9KS7397pY3Nre2d8m5lr7p/cFg7qrZtmhuBLZGq1DxG3KKSGlskSeFjZpAnkcJONL6Z5Z0nNFam+oEmGYYJH2oZS8HJWffP/aBfq/sNfy62DsES6rBUs1/76g1SkSeoSShubTfwMwoLbkgKhdNKL7eYcTHmQ+w61DxBGxbzUafszDkDFqfGHU1s7v5+UfDE2kkSuZsJp5FdzWbmf1k3p/gqLKTOckItFh/FuWKUstnebCANClITB1wY6WZlYsQNF+TaqbgSgtWV16F90Qj8RnDnQxlO4BTOIYBLuIZbaEILBAzhBd7g3VPeq/exqKvkLXs7hj/yPn8A8EuMSw==</latexit><latexit sha1_base64="XujZ0pe5y4QqDlY2zFd7im/i060=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8eKpi20oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8PxzcxvP3JtRKIecJLyIKZDJSLBKFrp/qnv9as1t+7OQVaJV5AaFGj2q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOiVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2d9kIDRnKCeWUKaFvZWwEdWUoU2nYkPwll9eJa2LuufWvTu31rgs4ijDCZzCOXhwBQ24hSb4wGAIz/AKb450Xpx352PRWnKKmWP4A+fzBwY6jY4=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit><latexit sha1_base64="cKTOuITBPEIHLWwtMqhBL4Jnvbc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2g9oQ9lsN+3SzSbsTsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbuZ+55FrI2L1gNOE+xEdKREKRtFK908Db1CuuFV3AbJOvJxUIEdzUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophtd+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOmlfVT236t3VKo1aHkcRzuAcLsGDOjTgFprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwd6jZI=</latexit>

p(
x
1
)

<latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit><latexit sha1_base64="ZQ1ZbsCXHhflEmoT3pfLnXAunLM=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/eCiXyr7VX8OtEqCnJQhR6Nf+uoNJEkTKizh2Jhu4CsbZlhbRjidFnupoQqTMR7SrqMCJ9SE2fzaKTp3ygDFUrsSFs3V3xMZToyZJJHrTLAdmWVvJv7ndVMbX4cZEyq1VJDFojjlyEo0ex0NmKbE8okjmGjmbkVkhDUm1gVUdCEEyy+vklatGvjV4O6yXK/lcRTgFM6gAgFcQR1uoQFNIPAAz/AKb570Xrx372PRuublMyfwB97nD54Jjm8=</latexit>

p(
x
2
)

<latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit><latexit sha1_base64="KFb64PKkzLfdTmQzj6P0gRJb0AU=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh4LXjxWsB/QLiWbZtvYbBKSrFiW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vf3tr6xubWdmGnuLu3f3BYOjpuGZlqQptEcqk7ETaUM0GblllOO0pTnESctqPxzcxvP1JtmBT3dqJomOChYDEj2DqppSpP/dpFv1T2q/4caJUEOSlDjka/9NUbSJImVFjCsTHdwFc2zLC2jHA6LfZSQxUmYzykXUcFTqgJs/m1U3TulAGKpXYlLJqrvycynBgzSSLXmWA7MsveTPzP66Y2vg4zJlRqqSCLRXHKkZVo9joaME2J5RNHMNHM3YrICGtMrAuo6EIIll9eJa1aNfCrwd1luV7L4yjAKZxBBQK4gjrcQgOaQOABnuEV3jzpvXjv3seidc3LZ07gD7zPH5+OjnA=</latexit>

x2
<latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit><latexit sha1_base64="m5mZuPvvZnnclRqjugsyLlv0R+4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY8FLx4r2g9oQ9lsJ+3SzSbsbsQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJzdzvPKLSPJYPZpqgH9GR5CFn1Fjp/mlQG5QrbtVdgKwTLycVyNEclL/6w5ilEUrDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LNU0gi1ny1OnZELqwxJGCtb0pCF+nsio5HW0yiwnRE1Y73qzcX/vF5qwms/4zJJDUq2XBSmgpiYzP8mQ66QGTG1hDLF7a2EjamizNh0SjYEb/XlddKuVT236t3VK416HkcRzuAcLsGDK2jALTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwAI/o2T</latexit>

p(
x
3
)

<latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit><latexit sha1_base64="E4Abo9AMDmM3VgDh7rGqn/R6UAQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY8OKxgv2AdinZNNvGZpMlyYpl6X/w4kERr/4fb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbS0TRWiLSC5VN8CaciZoyzDDaTdWFEcBp51gcjP3O49UaSbFvZnG1I/wSLCQEWys1I6rT4OL80G54tbcDGiVeDmpQI7moPzVH0qSRFQYwrHWPc+NjZ9iZRjhdFbqJ5rGmEzwiPYsFTii2k+za2fozCpDFEplSxiUqb8nUhxpPY0C2xlhM9bL3lz8z+slJrz2UybixFBBFovChCMj0fx1NGSKEsOnlmCimL0VkTFWmBgbUMmG4C2/vEra9Zrn1ry7y0qjnsdRhBM4hSp4cAUNuIUmtIDAAzzDK7w50nlx3p2PRWvByWeO4Q+czx+hE45x</latexit>

x3
<latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit><latexit sha1_base64="dft4XQuzIsyEX9LmTyiaI0WxCjY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6f+Zb9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5qVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmf1NBkJzhnJiCWVa2FsJG1FNGdp0SjYEb/nlVdK6qHpu1burVeq1PI4inMApnIMHV1CHW2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gAKgo2U</latexit>

p(
y)

<latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit><latexit sha1_base64="iOFFD2mCvpE/sdLq8wdZOWeCw4Q=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkpSCnosePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlv3LQ5aOuDgcd7M8zMC2LOtHHdb6e0tb2zu1ferxwcHh2fVE/PejpKFKFdEvFIDQKsKWeSdg0znA5iRbEIOO0H87vc7z9RpVkkH00aU1/gqWQhI9jkUlxPr8fVmttwl0CbxCtIDQp0xtWv0SQiiaDSEI61HnpubPwMK8MIp4vKKNE0xmSOp3RoqcSCaj9b3rpAV1aZoDBStqRBS/X3RIaF1qkIbKfAZqbXvVz8zxsmJrz1MybjxFBJVovChCMTofxxNGGKEsNTSzBRzN6KyAwrTIyNp2JD8NZf3iS9ZsNzG95Dq9ZuFnGU4QIuoQ4e3EAb7qEDXSAwg2d4hTdHOC/Ou/Oxai05xcw5/IHz+QN4Wo3M</latexit>

y
<latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit><latexit sha1_base64="oIEopfHZLTeBs4F8fTQT40CK8aU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48t2FZoQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dkobm1vbO+Xdyt7+weFR9fikq+NUMeywWMTqIaAaBZfYMdwIfEgU0igQ2Aumt3O/94RK81jemyxBP6JjyUPOqLFSOxtWa27dXYCsE68gNSjQGla/BqOYpRFKwwTVuu+5ifFzqgxnAmeVQaoxoWxKx9i3VNIItZ8vDp2RC6uMSBgrW9KQhfp7IqeR1lkU2M6Imole9ebif14/NeGNn3OZpAYlWy4KU0FMTOZfkxFXyIzILKFMcXsrYROqKDM2m4oNwVt9eZ10r+qeW/fajVqzUcRRhjM4h0vw4BqacAct6AADhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx/jh4zv</latexit>

Repeated 
Evaluations

X
<latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="g9vjh2GQ87Eq2MweLFuvQ2AgGn0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/dabq1xXcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wQ4zK</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit>

Measurements, ŷD
<latexit sha1_base64="55PSR5eYssXHaIpm3esF02H6RJQ=">AAAB/nicbVDLSgMxFL3js9bXqLhyEyyCqzIjBV0WdOGygn1AZyyZNG1DMw+SjDCEAX/FjQtF3Pod7vwbM+0stPVA4HDOvdyTEyScSeU439bK6tr6xmZlq7q9s7u3bx8cdmScCkLbJOax6AVYUs4i2lZMcdpLBMVhwGk3mF4XfveRCsni6F5lCfVDPI7YiBGsjDSwj70JVjrLH7QXYjUhmOubPB/YNafuzICWiVuSGpRoDewvbxiTNKSRIhxL2XedRPkaC8UIp3nVSyVNMJniMe0bGuGQSl/P4ufozChDNIqFeZFCM/X3hsahlFkYmMkio1z0CvE/r5+q0ZWvWZSkikZkfmiUcqRiVHSBhkxQonhmCCaCmayITLDARJnGqqYEd/HLy6RzUXedunvXqDUbZR0VOIFTOAcXLqEJt9CCNhDQ8Ayv8GY9WS/Wu/UxH12xyp0j+APr8wc/LpZB</latexit><latexit sha1_base64="55PSR5eYssXHaIpm3esF02H6RJQ=">AAAB/nicbVDLSgMxFL3js9bXqLhyEyyCqzIjBV0WdOGygn1AZyyZNG1DMw+SjDCEAX/FjQtF3Pod7vwbM+0stPVA4HDOvdyTEyScSeU439bK6tr6xmZlq7q9s7u3bx8cdmScCkLbJOax6AVYUs4i2lZMcdpLBMVhwGk3mF4XfveRCsni6F5lCfVDPI7YiBGsjDSwj70JVjrLH7QXYjUhmOubPB/YNafuzICWiVuSGpRoDewvbxiTNKSRIhxL2XedRPkaC8UIp3nVSyVNMJniMe0bGuGQSl/P4ufozChDNIqFeZFCM/X3hsahlFkYmMkio1z0CvE/r5+q0ZWvWZSkikZkfmiUcqRiVHSBhkxQonhmCCaCmayITLDARJnGqqYEd/HLy6RzUXedunvXqDUbZR0VOIFTOAcXLqEJt9CCNhDQ8Ayv8GY9WS/Wu/UxH12xyp0j+APr8wc/LpZB</latexit><latexit sha1_base64="55PSR5eYssXHaIpm3esF02H6RJQ=">AAAB/nicbVDLSgMxFL3js9bXqLhyEyyCqzIjBV0WdOGygn1AZyyZNG1DMw+SjDCEAX/FjQtF3Pod7vwbM+0stPVA4HDOvdyTEyScSeU439bK6tr6xmZlq7q9s7u3bx8cdmScCkLbJOax6AVYUs4i2lZMcdpLBMVhwGk3mF4XfveRCsni6F5lCfVDPI7YiBGsjDSwj70JVjrLH7QXYjUhmOubPB/YNafuzICWiVuSGpRoDewvbxiTNKSRIhxL2XedRPkaC8UIp3nVSyVNMJniMe0bGuGQSl/P4ufozChDNIqFeZFCM/X3hsahlFkYmMkio1z0CvE/r5+q0ZWvWZSkikZkfmiUcqRiVHSBhkxQonhmCCaCmayITLDARJnGqqYEd/HLy6RzUXedunvXqDUbZR0VOIFTOAcXLqEJt9CCNhDQ8Ayv8GY9WS/Wu/UxH12xyp0j+APr8wc/LpZB</latexit><latexit sha1_base64="55PSR5eYssXHaIpm3esF02H6RJQ=">AAAB/nicbVDLSgMxFL3js9bXqLhyEyyCqzIjBV0WdOGygn1AZyyZNG1DMw+SjDCEAX/FjQtF3Pod7vwbM+0stPVA4HDOvdyTEyScSeU439bK6tr6xmZlq7q9s7u3bx8cdmScCkLbJOax6AVYUs4i2lZMcdpLBMVhwGk3mF4XfveRCsni6F5lCfVDPI7YiBGsjDSwj70JVjrLH7QXYjUhmOubPB/YNafuzICWiVuSGpRoDewvbxiTNKSRIhxL2XedRPkaC8UIp3nVSyVNMJniMe0bGuGQSl/P4ufozChDNIqFeZFCM/X3hsahlFkYmMkio1z0CvE/r5+q0ZWvWZSkikZkfmiUcqRiVHSBhkxQonhmCCaCmayITLDARJnGqqYEd/HLy6RzUXedunvXqDUbZR0VOIFTOAcXLqEJt9CCNhDQ8Ayv8GY9WS/Wu/UxH12xyp0j+APr8wc/LpZB</latexit>

Inverse problem
p(x|ŷD)

<latexit sha1_base64="ptX1hYapM44yP5fjPYMfJ0kdVhA=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhlqRJUCcZKMDAWiT6kplSO67RWHSeyHURk8gEs/AoLAwix8gFs/A1OmgFajmTp6Jxz5XuPFzEqlW1/W0vLK6tr66WN8ubW9s5uZW+/I8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vepH53TsiJA35jUoiMgjQmFOfYqSMNKxUo5obIDXxfH2fPrgTpHSS3upcw4jpyzQ9MSm7bueAi8QpSBUUaA0rX+4oxHFAuMIMSdl37EgNNBKKYkbSshtLEiE8RWPSN5SjgMiBzo9J4bFRRtAPhXlcwVz9PaFRIGUSeCaZLSnnvUz8z+vHyj8faMqjWBGOZx/5MYMqhFkzcEQFwYolhiAsqNkV4gkSCCvTX9mU4MyfvEg6p3XHrjvXjWqzUdRRAofgCNSAA85AE1yBFmgDDB7BM3gFb9aT9WK9Wx+z6JJVzByAP7A+fwAylpxI</latexit><latexit sha1_base64="ptX1hYapM44yP5fjPYMfJ0kdVhA=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhlqRJUCcZKMDAWiT6kplSO67RWHSeyHURk8gEs/AoLAwix8gFs/A1OmgFajmTp6Jxz5XuPFzEqlW1/W0vLK6tr66WN8ubW9s5uZW+/I8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vepH53TsiJA35jUoiMgjQmFOfYqSMNKxUo5obIDXxfH2fPrgTpHSS3upcw4jpyzQ9MSm7bueAi8QpSBUUaA0rX+4oxHFAuMIMSdl37EgNNBKKYkbSshtLEiE8RWPSN5SjgMiBzo9J4bFRRtAPhXlcwVz9PaFRIGUSeCaZLSnnvUz8z+vHyj8faMqjWBGOZx/5MYMqhFkzcEQFwYolhiAsqNkV4gkSCCvTX9mU4MyfvEg6p3XHrjvXjWqzUdRRAofgCNSAA85AE1yBFmgDDB7BM3gFb9aT9WK9Wx+z6JJVzByAP7A+fwAylpxI</latexit><latexit sha1_base64="ptX1hYapM44yP5fjPYMfJ0kdVhA=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhlqRJUCcZKMDAWiT6kplSO67RWHSeyHURk8gEs/AoLAwix8gFs/A1OmgFajmTp6Jxz5XuPFzEqlW1/W0vLK6tr66WN8ubW9s5uZW+/I8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vepH53TsiJA35jUoiMgjQmFOfYqSMNKxUo5obIDXxfH2fPrgTpHSS3upcw4jpyzQ9MSm7bueAi8QpSBUUaA0rX+4oxHFAuMIMSdl37EgNNBKKYkbSshtLEiE8RWPSN5SjgMiBzo9J4bFRRtAPhXlcwVz9PaFRIGUSeCaZLSnnvUz8z+vHyj8faMqjWBGOZx/5MYMqhFkzcEQFwYolhiAsqNkV4gkSCCvTX9mU4MyfvEg6p3XHrjvXjWqzUdRRAofgCNSAA85AE1yBFmgDDB7BM3gFb9aT9WK9Wx+z6JJVzByAP7A+fwAylpxI</latexit><latexit sha1_base64="ptX1hYapM44yP5fjPYMfJ0kdVhA=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhlqRJUCcZKMDAWiT6kplSO67RWHSeyHURk8gEs/AoLAwix8gFs/A1OmgFajmTp6Jxz5XuPFzEqlW1/W0vLK6tr66WN8ubW9s5uZW+/I8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vepH53TsiJA35jUoiMgjQmFOfYqSMNKxUo5obIDXxfH2fPrgTpHSS3upcw4jpyzQ9MSm7bueAi8QpSBUUaA0rX+4oxHFAuMIMSdl37EgNNBKKYkbSshtLEiE8RWPSN5SjgMiBzo9J4bFRRtAPhXlcwVz9PaFRIGUSeCaZLSnnvUz8z+vHyj8faMqjWBGOZx/5MYMqhFkzcEQFwYolhiAsqNkV4gkSCCvTX9mU4MyfvEg6p3XHrjvXjWqzUdRRAofgCNSAA85AE1yBFmgDDB7BM3gFb9aT9WK9Wx+z6JJVzByAP7A+fwAylpxI</latexit>

Estimated input probability 
density functions (PDFs),

• Impact 
velocity
• Lunar 

regolith 
properties

Mechanical Testing 
Simulation

Deformation, 
Stress, Strain

• Applied 
load
• Material 

properties

Ø Expected landing location
Ø 95% confidence landing ellipse

Ø Probability of failure Ø Calibrated material 
parameter PDFs
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✏
<latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit><latexit sha1_base64="vcNofrMJ8pM9cXgdHza50bswFMs=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgQcKuCHoMePEYwTwgWcLspDcZMjuzzswKIeQnvHhQxKu/482/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjplGZZthgSijdjqhBwSU2LLcC26lGmkQCW9Hodua3nlAbruSDHacYJnQgecwZtU5qdzE1XCjZK1f8qj8HWSVBTiqQo94rf3X7imUJSssENaYT+KkNJ1RbzgROS93MYErZiA6w46ikCZpwMr93Ss6c0iex0q6kJXP198SEJsaMk8h1JtQOzbI3E//zOpmNb8IJl2lmUbLFojgTxCoye570uUZmxdgRyjR3txI2pJoy6yIquRCC5ZdXSfOyGvjV4P6qUrvI4yjCCZzCOQRwDTW4gzo0gIGAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPH0YzkAo=</latexit>

• Atmospheric 
conditions
• Mass 

properties

Landing 
location

Trajectory 
Simulation

UQ
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Inputs Outputs

Spacesuit 
Impact Model

Max 
contact 

force

Model

Number of Model 
Evaluations O(103-106) 

Computation Time: 
O(mins-hours)

Computation Time: 
O(hours-days)

UQ with high-fidelity (Hi-
Fi), physics-based models 
can be computationally 

intractable

X
<latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="g9vjh2GQ87Eq2MweLFuvQ2AgGn0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/dabq1xXcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wQ4zK</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit>

• Impact 
velocity
• Lunar 

regolith 
properties

Mechanical Testing 
Simulation

Deformation, 
Stress, Strain

• Applied 
load
• Material 

properties

Computation Time: 
O(sec-mins)

�
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Two Modeling Paradigms
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Interpretable predictions
Theoretically rigorous
Historically-proven legacy codes 
Computationally intensive
Slow development and 
deployment

*Surrogate model, response surface, reduced-order model, kriging, metamodel, …….

Efficient predictions
Fast deployment
Widely available libraries
Lack interpretability (“Black Box”)
Ineffective for extrapolation/ 
sparse datasets

ML*

Data

Inputs Outputs

Physics 
Simulation

Inputs Outputs
Physics 

Simulation

Conservation 
laws

Boundary 
conditions

Physics-Based Modeling Data-Driven Modeling

Constitutive 
Models



Outline: Artificial Intelligence for Aerospace Engineering

1. Artificial intelligence (AI) / ML primer
2. Replacing physics-based with data-driven model (surrogate 

modeling)
3. Combining physics-based and data-driven modeling
• Physics-informed generative adversarial networks (PI-GANs)

o Application: Material identification for certification by analysis
• Multi-model Monte Carlo simulation

o Application: Trajectory simulation for entry, descent, and landing (EDL)
• Active learning with Gaussian Process models

o Application: Spacesuit reliability analysis 

4. Summary 
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AI and its Subsets

• Simulating intelligent behavior

• Learning from experience/data instead 
of being explicitly programmed

• Neural networks with multiple layers 
of processing to extract progressively 
high-level features from data

• Approximating high-dimensional 
probability distributions from data

16

AI

ML

Deep Learning

Deep Generative 
Modeling

Transformers, generative 
adversarial networks, 
autoencoders, diffusion 
models

Chatbots, expert systems, rule-based systems

Support vector machines, k-nearest neighbors, 
decision trees, Gaussian processes, principal 
component analysis, (shallow) neural networks

Multilayer perceptron, recurrent neural 
networks, convolutional neural networks



ML: Three Categories
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• Supervised learning:
• Learns mapping between labeled data - 

inputs (features) and outputs (targets)
1. Classification: discrete outputs
2. Regression: continuous outputs

• Unsupervised learning:
• Learns patterns from unlabeled dataset 

– inputs only
• Example algorithms: Clustering, 

dimensionality reduction, density 
estimation

• Reinforcement learning:
• Learns a task by interacting with 

environment through trial and error
• Example applications: robotics, 

autonomous cars, gaming

Supervise
d 

Learning 

Unsupervised 
Learning 

Reinforcement 

Learning 

ML

Deep Learning

Deep Generative 
Modeling



Deep Learning Terminology
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!𝑋, !⃗𝑦	 are labeled training data

𝑥!

𝑥"

𝑥#

Σ
Sum

Inputs

Activation 
(𝜑)

Output

𝑤!
𝑤"
𝑤#

𝑏

𝑦

<latexit sha1_base64="QdS+bsx/k+1mQNv+O60YurHt/pI="></latexit>
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• Neural network parameters, 𝜃 = {𝑤, 𝑏}, are learned by optimizing a loss 
function, e.g., mean squared error (MSE) for supervised learning:

Single Node (or Neuron)*

W
id

th

Depth

ℒ 𝜃 =
1
𝑁'

!"#

$

𝑦( *𝑋!; 𝜃) − /𝑦!
%

*For full-connected or multilayer perceptron architecture

…
In

pu
ts

O
utputs

Deep Neural Network*

Hidden 
Layers



Deep Generative Modeling Overview 
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Deep Generative 
Model

Sampling

Random Noise

Generated SampleTraining Data
!𝑋$ $%!

&

𝑝(
𝑋)

!𝑋!

!𝑋"
!𝑋#

𝑋 ∈ ℝ'≫!

Training

𝑝 )
(𝑋
)

𝑋 ∈ ℝ'≫!

Training Data Generative Model Architectures Examples

Images Generative adversarial networks (GANs), diffusion 
models, variational autoencoders (VAEs) DALL-E, Midjourney

Text, Audio, Video Transformers, long short term memory (LSTM) 
networks, Recurrent neural networks (RNNs) ChatGPT, Bard, Jukebox

Goal: 𝑝)(𝑋) ≈ 𝑝(𝑋)



Surrogate Modeling
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ML
• Gaussian processes
• Neural networks
• Polynomial Chaos 
•             ….

M
Hi-Fi

Model 

Input 
Training Data

Output 
Training Data

ȳ(1)

ȳ(2)

ȳ(T )
…

y(⇤) p(y)

y

Surrogate 
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fM

O
ffl
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…
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x(⇤)
<latexit sha1_base64="ViiT1wBgmTEDOZMveYbhTH2rmDY=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBGqi5KIqMuCG5cV7APaWCbTSTt0Mgkzk2IJ+RM3LhRx65+482+ctFlo64GBwzn3cs8cP+ZMacf5tlZW19Y3Nktb5e2d3b19++CwpaJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fJv77QmVikXiQU9j6oV4KFjACNZG6tt2L8R65AfpU/aYVs/Psr5dcWrODGiZuAWpQIFG3/7qDSKShFRowrFSXdeJtZdiqRnhNCv3EkVjTMZ4SLuGChxS5aWz5Bk6NcoABZE0T2g0U39vpDhUahr6ZjLPqRa9XPzP6yY6uPFSJuJEU0Hmh4KEIx2hvAY0YJISzaeGYCKZyYrICEtMtCmrbEpwF7+8TFoXNdepufeXlfpVUUcJjuEEquDCNdThDhrQBAITeIZXeLNS68V6tz7moytWsXMEf2B9/gAujZNO</latexit><latexit sha1_base64="ViiT1wBgmTEDOZMveYbhTH2rmDY=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBGqi5KIqMuCG5cV7APaWCbTSTt0Mgkzk2IJ+RM3LhRx65+482+ctFlo64GBwzn3cs8cP+ZMacf5tlZW19Y3Nktb5e2d3b19++CwpaJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fJv77QmVikXiQU9j6oV4KFjACNZG6tt2L8R65AfpU/aYVs/Psr5dcWrODGiZuAWpQIFG3/7qDSKShFRowrFSXdeJtZdiqRnhNCv3EkVjTMZ4SLuGChxS5aWz5Bk6NcoABZE0T2g0U39vpDhUahr6ZjLPqRa9XPzP6yY6uPFSJuJEU0Hmh4KEIx2hvAY0YJISzaeGYCKZyYrICEtMtCmrbEpwF7+8TFoXNdepufeXlfpVUUcJjuEEquDCNdThDhrQBAITeIZXeLNS68V6tz7moytWsXMEf2B9/gAujZNO</latexit><latexit sha1_base64="ViiT1wBgmTEDOZMveYbhTH2rmDY=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBGqi5KIqMuCG5cV7APaWCbTSTt0Mgkzk2IJ+RM3LhRx65+482+ctFlo64GBwzn3cs8cP+ZMacf5tlZW19Y3Nktb5e2d3b19++CwpaJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fJv77QmVikXiQU9j6oV4KFjACNZG6tt2L8R65AfpU/aYVs/Psr5dcWrODGiZuAWpQIFG3/7qDSKShFRowrFSXdeJtZdiqRnhNCv3EkVjTMZ4SLuGChxS5aWz5Bk6NcoABZE0T2g0U39vpDhUahr6ZjLPqRa9XPzP6yY6uPFSJuJEU0Hmh4KEIx2hvAY0YJISzaeGYCKZyYrICEtMtCmrbEpwF7+8TFoXNdepufeXlfpVUUcJjuEEquDCNdThDhrQBAITeIZXeLNS68V6tz7moytWsXMEf2B9/gAujZNO</latexit><latexit sha1_base64="ViiT1wBgmTEDOZMveYbhTH2rmDY=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBGqi5KIqMuCG5cV7APaWCbTSTt0Mgkzk2IJ+RM3LhRx65+482+ctFlo64GBwzn3cs8cP+ZMacf5tlZW19Y3Nktb5e2d3b19++CwpaJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fJv77QmVikXiQU9j6oV4KFjACNZG6tt2L8R65AfpU/aYVs/Psr5dcWrODGiZuAWpQIFG3/7qDSKShFRowrFSXdeJtZdiqRnhNCv3EkVjTMZ4SLuGChxS5aWz5Bk6NcoABZE0T2g0U39vpDhUahr6ZjLPqRa9XPzP6yY6uPFSJuJEU0Hmh4KEIx2hvAY0YJISzaeGYCKZyYrICEtMtCmrbEpwF7+8TFoXNdepufeXlfpVUUcJjuEEquDCNdThDhrQBAITeIZXeLNS68V6tz7moytWsXMEf2B9/gAujZNO</latexit>

x
<latexit sha1_base64="RZYx80fXVlI6K2fmcaX1uTC+kk4=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIqMeCF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYZXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNi6KOMhzBMZyCB5fQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/5nZEQ</latexit><latexit sha1_base64="RZYx80fXVlI6K2fmcaX1uTC+kk4=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIqMeCF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYZXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNi6KOMhzBMZyCB5fQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/5nZEQ</latexit><latexit sha1_base64="RZYx80fXVlI6K2fmcaX1uTC+kk4=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIqMeCF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYZXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNi6KOMhzBMZyCB5fQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/5nZEQ</latexit><latexit sha1_base64="RZYx80fXVlI6K2fmcaX1uTC+kk4=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIqMeCF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYZXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNi6KOMhzBMZyCB5fQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/5nZEQ</latexit>

p(
x
)

<latexit sha1_base64="Fnzmk0f+X5780zMJqrL7aTyXwG4=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkWomzIjBV0W3LisYB/QDiWTZtrQTGZMMsUy9DvcuFDErR/jzr8x085CWw8EDufcyz05fiy4No7zjQobm1vbO8Xd0t7+weFR+fikraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cpv5nSlTmkfywcxi5oVkJHnAKTFW8uJqPyRm7Afp0/xyUK44NWcBvE7cnFQgR3NQ/uoPI5qETBoqiNY914mNlxJlOBVsXuonmsWETsiI9SyVJGTaSxeh5/jCKkMcRMo+afBC/b2RklDrWejbySyiXvUy8T+vl5jgxku5jBPDJF0eChKBTYSzBvCQK0aNmFlCqOI2K6Zjogg1tqeSLcFd/fI6aV/VXKfm3tcrjXpeRxHO4Byq4MI1NOAOmtACCo/wDK/whqboBb2jj+VoAeU7p/AH6PMHl8OR7Q==</latexit><latexit sha1_base64="Fnzmk0f+X5780zMJqrL7aTyXwG4=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkWomzIjBV0W3LisYB/QDiWTZtrQTGZMMsUy9DvcuFDErR/jzr8x085CWw8EDufcyz05fiy4No7zjQobm1vbO8Xd0t7+weFR+fikraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cpv5nSlTmkfywcxi5oVkJHnAKTFW8uJqPyRm7Afp0/xyUK44NWcBvE7cnFQgR3NQ/uoPI5qETBoqiNY914mNlxJlOBVsXuonmsWETsiI9SyVJGTaSxeh5/jCKkMcRMo+afBC/b2RklDrWejbySyiXvUy8T+vl5jgxku5jBPDJF0eChKBTYSzBvCQK0aNmFlCqOI2K6Zjogg1tqeSLcFd/fI6aV/VXKfm3tcrjXpeRxHO4Byq4MI1NOAOmtACCo/wDK/whqboBb2jj+VoAeU7p/AH6PMHl8OR7Q==</latexit><latexit sha1_base64="Fnzmk0f+X5780zMJqrL7aTyXwG4=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkWomzIjBV0W3LisYB/QDiWTZtrQTGZMMsUy9DvcuFDErR/jzr8x085CWw8EDufcyz05fiy4No7zjQobm1vbO8Xd0t7+weFR+fikraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cpv5nSlTmkfywcxi5oVkJHnAKTFW8uJqPyRm7Afp0/xyUK44NWcBvE7cnFQgR3NQ/uoPI5qETBoqiNY914mNlxJlOBVsXuonmsWETsiI9SyVJGTaSxeh5/jCKkMcRMo+afBC/b2RklDrWejbySyiXvUy8T+vl5jgxku5jBPDJF0eChKBTYSzBvCQK0aNmFlCqOI2K6Zjogg1tqeSLcFd/fI6aV/VXKfm3tcrjXpeRxHO4Byq4MI1NOAOmtACCo/wDK/whqboBb2jj+VoAeU7p/AH6PMHl8OR7Q==</latexit><latexit sha1_base64="Fnzmk0f+X5780zMJqrL7aTyXwG4=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkWomzIjBV0W3LisYB/QDiWTZtrQTGZMMsUy9DvcuFDErR/jzr8x085CWw8EDufcyz05fiy4No7zjQobm1vbO8Xd0t7+weFR+fikraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cpv5nSlTmkfywcxi5oVkJHnAKTFW8uJqPyRm7Afp0/xyUK44NWcBvE7cnFQgR3NQ/uoPI5qETBoqiNY914mNlxJlOBVsXuonmsWETsiI9SyVJGTaSxeh5/jCKkMcRMo+afBC/b2RklDrWejbySyiXvUy8T+vl5jgxku5jBPDJF0eChKBTYSzBvCQK0aNmFlCqOI2K6Zjogg1tqeSLcFd/fI6aV/VXKfm3tcrjXpeRxHO4Byq4MI1NOAOmtACCo/wDK/whqboBb2jj+VoAeU7p/AH6PMHl8OR7Q==</latexit>

Orders of 
magnitude 

computational 
speedup possible

Inputs
X

<latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="wY4eJ1gUgq0gPBGvSzeoYtulVqw=">AAAB3XicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjS4FNy5bsA9oh5JJ77SxmcyQ3BHK0F/gxoUi/i13/hvTx0JbDwQ+zknIvSfKlLTk+9/e1vbO7t5+6aB8WDk6PqmeVto2zY3AlkhVaroRt6ikxhZJUtjNDPIkUtiJJvfzvPOMxspUP9I0wzDhIy1jKTg5q9kdVGt+3V+IbUKwghqs1BhUv/rDVOQJahKKW9sL/IzCghuSQuGs3M8tZlxM+Ah7DjVP0IbFYtAZu3TOkMWpcUcTW7i/XxQ8sXaaRO5mwmls17O5+V/Wyym+DQups5xQi+VHca4YpWy+NRtKg4LU1AEXRrpZmRhzwwW5bsquhGB95U1oX9cDvx40fSjBOVzAFQRwA3fwAA1ogQCEF3iDd+/Je/U+lnVteavezuCPvM8fonOLiQ==</latexit><latexit sha1_base64="g9vjh2GQ87Eq2MweLFuvQ2AgGn0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZqdQfVmlt3FyDrxCtIDQo0B9Wv/jBhWYzSMEG17nluaoKcKsOZwFmln2lMKZvQEfYslTRGHeSLQ2fkwipDEiXKljRkof6eyGms9TQObWdMzVivenPxP6+Xmeg2yLlMM4OSLRdFmSAmIfOvyZArZEZMLaFMcXsrYWOqKDM2m4oNwVt9eZ20r+qeW/dabq1xXcRRhjM4h0vw4AYacA9N8IEBwjO8wpvz6Lw4787HsrXkFDOn8AfO5w+wQ4zK</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit><latexit sha1_base64="zWsNqpr7zfWc//+nf7ubY7/LDyY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzcsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8AsYOMzg==</latexit>

Outputs

from sklearn import <alg>

X,y = load_data()
mod = <alg>.fit(X, y)
y_new = mod.predict(X_new)

scikit-learn with Python:
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ȳ(1)

ȳ(2)

ȳ(T )
…

x̄(1)
<latexit sha1_base64="0ol01YrZ+Pi3909BlM7L6lLxUYg=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm2AR6qYkIuqy4MZlBfuAJpbJdNIOnUzCzEQsMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8ePGZXKtr+N0tLyyupaeb2ysbm1vWPu7rVllAhMWjhikej6SBJGOWkpqhjpxoKg0Gek44+vcr9zT4SkEb9Vk5h4IRpyGlCMlJb65oHrI5G6IVIjP0gfsuwurTknWd+s2nV7CmuROAWpQoFm3/xyBxFOQsIVZkjKnmPHykuRUBQzklXcRJIY4TEakp6mHIVEeuk0f2Yda2VgBZHQjytrqv7eSFEo5ST09WQeVM57ufif10tUcOmllMeJIhzPDgUJs1Rk5WVYAyoIVmyiCcKC6qwWHiGBsNKVVXQJzvyXF0n7tO7YdefmrNo4L+oowyEcQQ0cuIAGXEMTWoDhEZ7hFd6MJ+PFeDc+ZqMlo9jZhz8wPn8AHcyWGg==</latexit><latexit sha1_base64="0ol01YrZ+Pi3909BlM7L6lLxUYg=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm2AR6qYkIuqy4MZlBfuAJpbJdNIOnUzCzEQsMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8ePGZXKtr+N0tLyyupaeb2ysbm1vWPu7rVllAhMWjhikej6SBJGOWkpqhjpxoKg0Gek44+vcr9zT4SkEb9Vk5h4IRpyGlCMlJb65oHrI5G6IVIjP0gfsuwurTknWd+s2nV7CmuROAWpQoFm3/xyBxFOQsIVZkjKnmPHykuRUBQzklXcRJIY4TEakp6mHIVEeuk0f2Yda2VgBZHQjytrqv7eSFEo5ST09WQeVM57ufif10tUcOmllMeJIhzPDgUJs1Rk5WVYAyoIVmyiCcKC6qwWHiGBsNKVVXQJzvyXF0n7tO7YdefmrNo4L+oowyEcQQ0cuIAGXEMTWoDhEZ7hFd6MJ+PFeDc+ZqMlo9jZhz8wPn8AHcyWGg==</latexit><latexit sha1_base64="0ol01YrZ+Pi3909BlM7L6lLxUYg=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm2AR6qYkIuqy4MZlBfuAJpbJdNIOnUzCzEQsMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8ePGZXKtr+N0tLyyupaeb2ysbm1vWPu7rVllAhMWjhikej6SBJGOWkpqhjpxoKg0Gek44+vcr9zT4SkEb9Vk5h4IRpyGlCMlJb65oHrI5G6IVIjP0gfsuwurTknWd+s2nV7CmuROAWpQoFm3/xyBxFOQsIVZkjKnmPHykuRUBQzklXcRJIY4TEakp6mHIVEeuk0f2Yda2VgBZHQjytrqv7eSFEo5ST09WQeVM57ufif10tUcOmllMeJIhzPDgUJs1Rk5WVYAyoIVmyiCcKC6qwWHiGBsNKVVXQJzvyXF0n7tO7YdefmrNo4L+oowyEcQQ0cuIAGXEMTWoDhEZ7hFd6MJ+PFeDc+ZqMlo9jZhz8wPn8AHcyWGg==</latexit><latexit sha1_base64="0ol01YrZ+Pi3909BlM7L6lLxUYg=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm2AR6qYkIuqy4MZlBfuAJpbJdNIOnUzCzEQsMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8ePGZXKtr+N0tLyyupaeb2ysbm1vWPu7rVllAhMWjhikej6SBJGOWkpqhjpxoKg0Gek44+vcr9zT4SkEb9Vk5h4IRpyGlCMlJb65oHrI5G6IVIjP0gfsuwurTknWd+s2nV7CmuROAWpQoFm3/xyBxFOQsIVZkjKnmPHykuRUBQzklXcRJIY4TEakp6mHIVEeuk0f2Yda2VgBZHQjytrqv7eSFEo5ST09WQeVM57ufif10tUcOmllMeJIhzPDgUJs1Rk5WVYAyoIVmyiCcKC6qwWHiGBsNKVVXQJzvyXF0n7tO7YdefmrNo4L+oowyEcQQ0cuIAGXEMTWoDhEZ7hFd6MJ+PFeDc+ZqMlo9jZhz8wPn8AHcyWGg==</latexit>

x̄(2)
<latexit sha1_base64="L4M5NmrLyBBN97SPdSi+ukj7P9I=">AAAB/3icbVDLSsNAFL3xWesrKrhxEyxC3ZSkiLosuHFZwT6giWUynbRDJ5MwMxFLzMJfceNCEbf+hjv/xkmbhbYeGDiccy/3zPFjRqWy7W9jaXlldW29tFHe3Nre2TX39tsySgQmLRyxSHR9JAmjnLQUVYx0Y0FQ6DPS8cdXud+5J0LSiN+qSUy8EA05DShGSkt989D1kUjdEKmRH6QPWXaXVuunWd+s2DV7CmuROAWpQIFm3/xyBxFOQsIVZkjKnmPHykuRUBQzkpXdRJIY4TEakp6mHIVEeuk0f2adaGVgBZHQjytrqv7eSFEo5ST09WQeVM57ufif10tUcOmllMeJIhzPDgUJs1Rk5WVYAyoIVmyiCcKC6qwWHiGBsNKVlXUJzvyXF0m7XnPsmnNzVmmcF3WU4AiOoQoOXEADrqEJLcDwCM/wCm/Gk/FivBsfs9Elo9g5gD8wPn8AH1KWGw==</latexit><latexit sha1_base64="L4M5NmrLyBBN97SPdSi+ukj7P9I=">AAAB/3icbVDLSsNAFL3xWesrKrhxEyxC3ZSkiLosuHFZwT6giWUynbRDJ5MwMxFLzMJfceNCEbf+hjv/xkmbhbYeGDiccy/3zPFjRqWy7W9jaXlldW29tFHe3Nre2TX39tsySgQmLRyxSHR9JAmjnLQUVYx0Y0FQ6DPS8cdXud+5J0LSiN+qSUy8EA05DShGSkt989D1kUjdEKmRH6QPWXaXVuunWd+s2DV7CmuROAWpQIFm3/xyBxFOQsIVZkjKnmPHykuRUBQzkpXdRJIY4TEakp6mHIVEeuk0f2adaGVgBZHQjytrqv7eSFEo5ST09WQeVM57ufif10tUcOmllMeJIhzPDgUJs1Rk5WVYAyoIVmyiCcKC6qwWHiGBsNKVlXUJzvyXF0m7XnPsmnNzVmmcF3WU4AiOoQoOXEADrqEJLcDwCM/wCm/Gk/FivBsfs9Elo9g5gD8wPn8AH1KWGw==</latexit><latexit sha1_base64="L4M5NmrLyBBN97SPdSi+ukj7P9I=">AAAB/3icbVDLSsNAFL3xWesrKrhxEyxC3ZSkiLosuHFZwT6giWUynbRDJ5MwMxFLzMJfceNCEbf+hjv/xkmbhbYeGDiccy/3zPFjRqWy7W9jaXlldW29tFHe3Nre2TX39tsySgQmLRyxSHR9JAmjnLQUVYx0Y0FQ6DPS8cdXud+5J0LSiN+qSUy8EA05DShGSkt989D1kUjdEKmRH6QPWXaXVuunWd+s2DV7CmuROAWpQIFm3/xyBxFOQsIVZkjKnmPHykuRUBQzkpXdRJIY4TEakp6mHIVEeuk0f2adaGVgBZHQjytrqv7eSFEo5ST09WQeVM57ufif10tUcOmllMeJIhzPDgUJs1Rk5WVYAyoIVmyiCcKC6qwWHiGBsNKVlXUJzvyXF0m7XnPsmnNzVmmcF3WU4AiOoQoOXEADrqEJLcDwCM/wCm/Gk/FivBsfs9Elo9g5gD8wPn8AH1KWGw==</latexit><latexit sha1_base64="L4M5NmrLyBBN97SPdSi+ukj7P9I=">AAAB/3icbVDLSsNAFL3xWesrKrhxEyxC3ZSkiLosuHFZwT6giWUynbRDJ5MwMxFLzMJfceNCEbf+hjv/xkmbhbYeGDiccy/3zPFjRqWy7W9jaXlldW29tFHe3Nre2TX39tsySgQmLRyxSHR9JAmjnLQUVYx0Y0FQ6DPS8cdXud+5J0LSiN+qSUy8EA05DShGSkt989D1kUjdEKmRH6QPWXaXVuunWd+s2DV7CmuROAWpQIFm3/xyBxFOQsIVZkjKnmPHykuRUBQzkpXdRJIY4TEakp6mHIVEeuk0f2adaGVgBZHQjytrqv7eSFEo5ST09WQeVM57ufif10tUcOmllMeJIhzPDgUJs1Rk5WVYAyoIVmyiCcKC6qwWHiGBsNKVlXUJzvyXF0m7XnPsmnNzVmmcF3WU4AiOoQoOXEADrqEJLcDwCM/wCm/Gk/FivBsfs9Elo9g5gD8wPn8AH1KWGw==</latexit>

x̄(T )
<latexit sha1_base64="UzgXpgXkLQ/S1NQYECvEzQdsvwc=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJiLosuHFZoS9oYplMJ+3QyYOZiVhiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnjhdzJpVlfRtLyyura+uljfLm1vbOrrm335ZRIghtkYhHouthSTkLaUsxxWk3FhQHHqcdb3yd+517KiSLwqaaxNQN8DBkPiNYaalvHjoeFqkTYDXy/PQhy+7SavM065sVq2ZNgRaJXZAKFGj0zS9nEJEkoKEiHEvZs61YuSkWihFOs7KTSBpjMsZD2tM0xAGVbjrNn6ETrQyQHwn9QoWm6u+NFAdSTgJPT+ZB5byXi/95vUT5V27KwjhRNCSzQ37CkYpQXgYaMEGJ4hNNMBFMZ0VkhAUmSldW1iXY819eJO2zmm3V7NvzSv2iqKMER3AMVbDhEupwAw1oAYFHeIZXeDOejBfj3fiYjS4Zxc4B/IHx+QNTHpY9</latexit><latexit sha1_base64="UzgXpgXkLQ/S1NQYECvEzQdsvwc=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJiLosuHFZoS9oYplMJ+3QyYOZiVhiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnjhdzJpVlfRtLyyura+uljfLm1vbOrrm335ZRIghtkYhHouthSTkLaUsxxWk3FhQHHqcdb3yd+517KiSLwqaaxNQN8DBkPiNYaalvHjoeFqkTYDXy/PQhy+7SavM065sVq2ZNgRaJXZAKFGj0zS9nEJEkoKEiHEvZs61YuSkWihFOs7KTSBpjMsZD2tM0xAGVbjrNn6ETrQyQHwn9QoWm6u+NFAdSTgJPT+ZB5byXi/95vUT5V27KwjhRNCSzQ37CkYpQXgYaMEGJ4hNNMBFMZ0VkhAUmSldW1iXY819eJO2zmm3V7NvzSv2iqKMER3AMVbDhEupwAw1oAYFHeIZXeDOejBfj3fiYjS4Zxc4B/IHx+QNTHpY9</latexit><latexit sha1_base64="UzgXpgXkLQ/S1NQYECvEzQdsvwc=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJiLosuHFZoS9oYplMJ+3QyYOZiVhiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnjhdzJpVlfRtLyyura+uljfLm1vbOrrm335ZRIghtkYhHouthSTkLaUsxxWk3FhQHHqcdb3yd+517KiSLwqaaxNQN8DBkPiNYaalvHjoeFqkTYDXy/PQhy+7SavM065sVq2ZNgRaJXZAKFGj0zS9nEJEkoKEiHEvZs61YuSkWihFOs7KTSBpjMsZD2tM0xAGVbjrNn6ETrQyQHwn9QoWm6u+NFAdSTgJPT+ZB5byXi/95vUT5V27KwjhRNCSzQ37CkYpQXgYaMEGJ4hNNMBFMZ0VkhAUmSldW1iXY819eJO2zmm3V7NvzSv2iqKMER3AMVbDhEupwAw1oAYFHeIZXeDOejBfj3fiYjS4Zxc4B/IHx+QNTHpY9</latexit><latexit sha1_base64="UzgXpgXkLQ/S1NQYECvEzQdsvwc=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1iEuimJiLosuHFZoS9oYplMJ+3QyYOZiVhiFv6KGxeKuPU33Pk3TtostPXAwOGce7lnjhdzJpVlfRtLyyura+uljfLm1vbOrrm335ZRIghtkYhHouthSTkLaUsxxWk3FhQHHqcdb3yd+517KiSLwqaaxNQN8DBkPiNYaalvHjoeFqkTYDXy/PQhy+7SavM065sVq2ZNgRaJXZAKFGj0zS9nEJEkoKEiHEvZs61YuSkWihFOs7KTSBpjMsZD2tM0xAGVbjrNn6ETrQyQHwn9QoWm6u+NFAdSTgJPT+ZB5byXi/95vUT5V27KwjhRNCSzQ37CkYpQXgYaMEGJ4hNNMBFMZ0VkhAUmSldW1iXY819eJO2zmm3V7NvzSv2iqKMER3AMVbDhEupwAw1oAYFHeIZXeDOejBfj3fiYjS4Zxc4B/IHx+QNTHpY9</latexit>

…

……
x̂(1)

<latexit sha1_base64="MgVsPH1zBRChbyPKXVA58QKRrtg=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAIdVMSEXVZcOOygn1AE8tkOmmHTiZh5kYsMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8ePOVNg299GaWl5ZXWtvF7Z2Nza3jF399oqSiShLRLxSHZ9rChngraAAafdWFIc+px2/PFV7nfuqVQsErcwiakX4qFgASMYtNQ3D9wRhtQNMYz8IH3Isru05pxkfbNq1+0prEXiFKSKCjT75pc7iEgSUgGEY6V6jh2Dl2IJjHCaVdxE0RiTMR7SnqYCh1R56TR/Zh1rZWAFkdRPgDVVf2+kOFRqEvp6Mg+q5r1c/M/rJRBceikTcQJUkNmhIOEWRFZehjVgkhLgE00wkUxntcgIS0xAV1bRJTjzX14k7dO6Y9edm7Nq47yoo4wO0RGqIQddoAa6Rk3UQgQ9omf0it6MJ+PFeDc+ZqMlo9jZR39gfP4AKoiWIg==</latexit><latexit sha1_base64="MgVsPH1zBRChbyPKXVA58QKRrtg=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAIdVMSEXVZcOOygn1AE8tkOmmHTiZh5kYsMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8ePOVNg299GaWl5ZXWtvF7Z2Nza3jF399oqSiShLRLxSHZ9rChngraAAafdWFIc+px2/PFV7nfuqVQsErcwiakX4qFgASMYtNQ3D9wRhtQNMYz8IH3Isru05pxkfbNq1+0prEXiFKSKCjT75pc7iEgSUgGEY6V6jh2Dl2IJjHCaVdxE0RiTMR7SnqYCh1R56TR/Zh1rZWAFkdRPgDVVf2+kOFRqEvp6Mg+q5r1c/M/rJRBceikTcQJUkNmhIOEWRFZehjVgkhLgE00wkUxntcgIS0xAV1bRJTjzX14k7dO6Y9edm7Nq47yoo4wO0RGqIQddoAa6Rk3UQgQ9omf0it6MJ+PFeDc+ZqMlo9jZR39gfP4AKoiWIg==</latexit><latexit sha1_base64="MgVsPH1zBRChbyPKXVA58QKRrtg=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAIdVMSEXVZcOOygn1AE8tkOmmHTiZh5kYsMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8ePOVNg299GaWl5ZXWtvF7Z2Nza3jF399oqSiShLRLxSHZ9rChngraAAafdWFIc+px2/PFV7nfuqVQsErcwiakX4qFgASMYtNQ3D9wRhtQNMYz8IH3Isru05pxkfbNq1+0prEXiFKSKCjT75pc7iEgSUgGEY6V6jh2Dl2IJjHCaVdxE0RiTMR7SnqYCh1R56TR/Zh1rZWAFkdRPgDVVf2+kOFRqEvp6Mg+q5r1c/M/rJRBceikTcQJUkNmhIOEWRFZehjVgkhLgE00wkUxntcgIS0xAV1bRJTjzX14k7dO6Y9edm7Nq47yoo4wO0RGqIQddoAa6Rk3UQgQ9omf0it6MJ+PFeDc+ZqMlo9jZR39gfP4AKoiWIg==</latexit><latexit sha1_base64="MgVsPH1zBRChbyPKXVA58QKRrtg=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAIdVMSEXVZcOOygn1AE8tkOmmHTiZh5kYsMQt/xY0LRdz6G+78GydtFtp6YOBwzr3cM8ePOVNg299GaWl5ZXWtvF7Z2Nza3jF399oqSiShLRLxSHZ9rChngraAAafdWFIc+px2/PFV7nfuqVQsErcwiakX4qFgASMYtNQ3D9wRhtQNMYz8IH3Isru05pxkfbNq1+0prEXiFKSKCjT75pc7iEgSUgGEY6V6jh2Dl2IJjHCaVdxE0RiTMR7SnqYCh1R56TR/Zh1rZWAFkdRPgDVVf2+kOFRqEvp6Mg+q5r1c/M/rJRBceikTcQJUkNmhIOEWRFZehjVgkhLgE00wkUxntcgIS0xAV1bRJTjzX14k7dO6Y9edm7Nq47yoo4wO0RGqIQddoAa6Rk3UQgQ9omf0it6MJ+PFeDc+ZqMlo9jZR39gfP4AKoiWIg==</latexit>

x̂(M)
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ŷ(M)
<latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit><latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit><latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="Q9prwNBRc2ckXjeVm+HmhAKdDVs=">AAAB6XicbZBLSwMxFIXv+Ky1anXrJliEuikzbnQpuHEjVLAPaMeSSTNtaCYzJncKwzC/w40LRfxD7vw3po+Fth4IfJyTcG9OkEhh0HW/nY3Nre2d3dJeeb9ycHhUPa60TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST21nemXJtRKweMUu4H9GREqFgFK3l98cU86x4yuv3F8WgWnMb7lxkHbwl1GCp5qD61R/GLI24QiapMT3PTdDPqUbBJC/K/dTwhLIJHfGeRUUjbvx8vnRBzq0zJGGs7VFI5u7vFzmNjMmiwN6MKI7NajYz/8t6KYbXfi5UkiJXbDEoTCXBmMwaIEOhOUOZWaBMC7srYWOqKUPbU9mW4K1+eR3alw3PbXgPLpTgFM6gDh5cwQ3cQRNawOAZXuAN3p2p8+p8LOracJa9ncAfOZ8/U1yQmw==</latexit><latexit sha1_base64="Q9prwNBRc2ckXjeVm+HmhAKdDVs=">AAAB6XicbZBLSwMxFIXv+Ky1anXrJliEuikzbnQpuHEjVLAPaMeSSTNtaCYzJncKwzC/w40LRfxD7vw3po+Fth4IfJyTcG9OkEhh0HW/nY3Nre2d3dJeeb9ycHhUPa60TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST21nemXJtRKweMUu4H9GREqFgFK3l98cU86x4yuv3F8WgWnMb7lxkHbwl1GCp5qD61R/GLI24QiapMT3PTdDPqUbBJC/K/dTwhLIJHfGeRUUjbvx8vnRBzq0zJGGs7VFI5u7vFzmNjMmiwN6MKI7NajYz/8t6KYbXfi5UkiJXbDEoTCXBmMwaIEOhOUOZWaBMC7srYWOqKUPbU9mW4K1+eR3alw3PbXgPLpTgFM6gDh5cwQ3cQRNawOAZXuAN3p2p8+p8LOracJa9ncAfOZ8/U1yQmw==</latexit><latexit sha1_base64="Vm1ZhP/aBFJwqUV6itQ27JBtaZo=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoMQL2HXg3oMePEiRDAPSNYwO5lNhsw+nOkNhGW/w4sHRbz6Md78GyfJHjSxoKGo6qa7y4ul0Gjb31ZhbX1jc6u4XdrZ3ds/KB8etXSUKMabLJKR6nhUcylC3kSBkndixWngSd72xjczvz3hSosofMBpzN2ADkPhC0bRSG5vRDGdZo9p9e4865crds2eg6wSJycVyNHol796g4glAQ+RSap117FjdFOqUDDJs1Iv0TymbEyHvGtoSAOu3XR+dEbOjDIgfqRMhUjm6u+JlAZaTwPPdAYUR3rZm4n/ed0E/Ws3FWGcIA/ZYpGfSIIRmSVABkJxhnJqCGVKmFsJG1FFGZqcSiYEZ/nlVdK6qDl2zbm3K/XLPI4inMApVMGBK6jDLTSgCQye4Ble4c2aWC/Wu/WxaC1Y+cwx/IH1+QOX6JHq</latexit><latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit><latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit><latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit><latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit><latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit><latexit sha1_base64="3CupqBglBD7yAc17WZ7Quww9MFI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJeyKqMeAFy9CBPOAZA2zk0kyZPbhTG9gWfY7vHhQxKsf482/cZLsQRMLGoqqbrq7vEgKjbb9ba2srq1vbBa2its7u3v7pYPDpg5jxXiDhTJUbY9qLkXAGyhQ8nakOPU9yVve+GbqtyZcaREGD5hE3PXpMBADwSgaye2OKKZJ9phW7s6yXqlsV+0ZyDJxclKGHPVe6avbD1ns8wCZpFp3HDtCN6UKBZM8K3ZjzSPKxnTIO4YG1OfaTWdHZ+TUKH0yCJWpAMlM/T2RUl/rxPdMp09xpBe9qfif14lxcO2mIohi5AGbLxrEkmBIpgmQvlCcoUwMoUwJcythI6ooQ5NT0YTgLL68TJrnVceuOvcX5dplHkcBjuEEKuDAFdTgFurQAAZP8Ayv8GZNrBfr3fqYt65Y+cwR/IH1+QOZKJHu</latexit>

Training Testing

Training Validation

High-Fidelity 
Model

Surrogate 
Model

• Always create a separate dataset for testing that is not used for training
• Guards against the problem of overfitting

• A third validation dataset is often used during training to tune machine 
learning hyperparameters (e.g., # layers, nodes in neural network)
• If surrogate model error is non-negligible, it can be factored into total 

uncertainty when making probabilistic predictions

Hi-Fi Prediction
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Surrogate Modeling Pitfalls and Challenges

1) Not validating the effectiveness of surrogate prior to deployment
• Or validating the model using the training data!

2) Not accounting for (or correcting) surrogate errors when they are non-
negligible
• Surrogate models yield biased estimators

3) Using surrogate model to extrapolate outside the range of training data
4) Training surrogate models from sparse training data
• Common when high-fidelity model is expensive to run 
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Combining Physics and ML
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Ø  Integrate physical laws into the 
training of ML models

Ø Guide physics-based training data 
generation using ML Model 

Physics-informed deep learning Active Learning

1. Physics-informed neural networks. Raissi et al. 2019.
2. Physics-informed generative adversarial networks 
Yang et. al. 2018

6. Active learning in practice. Settles 2011.
7. Active learning for reliability analysis. Bichon 
et al. 2008.

ML

Data Physics 
Equations

OutputsInputs ML OutputsInputs

Data Physics 
Simulation

• Application: Trajectory simulation 
for EDL

• Application: Material identification 
for certification by analysis

• Application: Spacesuit reliability 
analysis

Ø Fuse predictions from ML and 
physics-based models

Multi-model Monte Carlo

3. Multilevel Monte Carlo. Giles et al. 2015
4. Multifidelity Monte Carlo. Peherstorfer et al. 2016
5. Approximate Control Variates. Gorodetsky et al. 2019

Physics 
Simulation

ML

Data

OutputsInputs
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Ø  Integrate physical laws into the 
training of ML models

Ø Guide physics-based training data 
generation using ML Model 

Physics-informed deep learning Active Learning

1. Physics-informed neural networks. Raissi et al. 2019.
2. Physics-informed generative adversarial networks 
Yang et. al. 2018

6. Active learning in practice. Settles 2011.
7. Active learning for reliability analysis. Bichon 
et al. 2008.

ML

Data Physics 
Equations

OutputsInputs ML OutputsInputs

Data Physics 
Simulation

• Application: Trajectory simulation 
for EDL

• Application: Material identification 
for certification by analysis

• Application: Spacesuit reliability 
analysis

Ø Fuse predictions from ML and 
physics-based models

Multi-model Monte Carlo

3. Multilevel Monte Carlo. Giles et al. 2015
4. Multifidelity Monte Carlo. Peherstorfer et al. 2016
5. Approximate Control Variates. Gorodetsky et al. 2019

Physics 
Simulation

ML

Data

OutputsInputs



Physics-Informed ML for Material Identification
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• Motivation: Material identification for certification by analysis
• Challenge: solving high-dimensional, probabilistic inverse problems 
• Approach: Implement physics-informed generative adversarial network (PIGAN) 

capable of estimating random material property fields from limited test data

Collaborators: Will Jenkins (University of Utah), Jacob Hochhalter (University of Utah), Sean Current (Ohio State), Mohannad Elhamod (Virginia Tech), Marten Thompson (University of Minnesota)

PIGAN

Digital image correlation (DIC)
(full-field displacement measurements)

Data

𝑟 𝒙 = 0

Governing partial differential 
equation residual

𝑢!(𝒙)

Neural network(s)

Virtual specimens
(generated from spatially-dependent 

material distribution learned by PIGAN)

𝑢"(𝒙)

+

…

(Additional tests)

Training



Virtual Test Specimens
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Cracked mesh overlaid on a sampled elastic modulus field 
(Abaqus* screenshot)

Higher modulus Lower modulus

• Learned material fields can be mapped to 
different scenarios (boundary conditions, 
geometries, etc.)

• Example: Use finite element analysis (FEA) and 
Monte Carlo simulation to estimate probability 
distributions for crack mouth opening 
displacement (CMOD) due to spatial material 
variability

Generated material field Example specimen configurations

𝑥!

𝑥" 𝜃 𝜃 𝜃 𝜃

*The use of vendor and manufacturer names does not imply an 
endorsement by the U.S. Government, nor does it imply that the 
specified software is the best available



Physics-Informed Neural Networks

• Neural network trained to produce solution 𝑢 𝑥  to a partial differential equation
• Trained using two-part objective:

1. Minimize mean squared error with respect to data
2. Output physically admissible solutions throughout the problem domain

27

Prediction

𝑢(𝑥)

Mean 
Squared 

Error

Training Data

5𝑢(𝑥)

Raissi et al. "Physics-informed neural networks: A deep learning framework 
for solving forward and inverse..." J. Comp. Phys. (2019)

Neural 
Network

Input Vector

𝒙

𝑓(𝑥; 𝜙)
Partial Diff. 
Equation 
Residual

𝒩* 𝑢 − 𝑓 = 0, x ∈ Ω (domain)
𝐵* 𝑢 − 𝑏 = 0, 𝑥 ∈ Γ  (boundary)

Loss

Update

Physics-informed neural networks (PINNs)



Generative Adversarial Networks

• Deep generative models that learn high-dimensional probability distributions
• Training objective: discriminator network tries to discern real from fake while 

generator network tries to fool the discriminator
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Update

Goodfellow, Ian J., et al. "Generative adversarial networks." arXiv 
preprint arXiv:1406.2661 (2014)

Generator 
Network

Generated Samples

𝑢(𝑥)𝑓(𝑥, 𝑧; 𝜙)

𝑥

𝑧~𝑁(𝜇, Σ)

Update

Discriminator 
Network

Real
or

Fake?

Real Samples (data)

5𝑢(𝑥) 𝑓(𝑢, 5𝑢; 𝜓) Loss

Random Input 
Vector (Noise)

Generative Adversarial Networks (GANs)



Physics-Informed GANs

• Combination of PINNs and GANs to learn physically-admissible, probabilistic 
solution, 𝒖 𝑥
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Partial Diff. 
Equation Residual

𝒩* 𝑢 − 𝑓 = 0, x ∈ Ω
𝐵* 𝑢 − 𝑏 = 0, 𝑥 ∈ Γ

PI Loss

Generator 
Network

Generated Samples

𝑢(𝑥)𝑓(𝑥, 𝑧; 𝜙)

𝑥

𝑧~𝑁(𝜇, Σ)

Discriminator 
Network

Real
or

Fake?

Real Samples (data)

5𝑢(𝑥)

𝑓(𝑢, 5𝑢; 𝜓) GAN Loss

Update

Update Loss

Yang et al. "Physics-informed generative adversarial networks for 
stochastic differential equations." arXiv preprint arXiv:1811.02033 (2018)

Random Input 
Vector (Noise)

Physics-informed GANs (PIGANs)



Update Loss

Generated Samples

Physics-Informed GANs

• Additional parameters, 𝜃, can be incorporated by introducing additional generators
• Enables solving complex, probabilistic inverse problems (no direct 𝜃 observations)

30
Yang et al. "Physics-informed generative adversarial networks for 
stochastic differential equations." arXiv preprint arXiv:1811.02033 (2018)

PI Loss

Discriminator 
Network

Real
or

Fake?

Real Samples (data)

5𝑢(𝑥)

𝑓(𝑢, 5𝑢)

Generator 
Network

Generated Samples

𝑢(𝑥)𝑓(𝑥, 𝑧)

𝑥

𝑧~𝑁(𝜇, Σ) 𝑓(𝑥, 𝑧; 𝜙)

GAN Loss

Update

Update

Partial Diff. 
Equation Residual

𝜃 Generator 
Network

𝑓(𝑥, 𝑧; 𝜆) Generated 
𝜃(𝑥) Samples

𝒩* 𝑢, 𝜃 − 𝑓 = 0, x ∈ Ω
𝐵* 𝑢, 𝜃 − 𝑏 = 0, 𝑥 ∈ Γ

Random Input 
Vector (Noise)

Physics-informed GANs (PIGANs)



PIGANs Demonstration Overview

• Objective: Quantify uncertainty in the elastic modulus 
field, 𝐸, across a bi-material weld given surface 
displacement measurements from 85 tensile tests

• Physics:
• Measured quantity: 

• 𝐮 𝐱, 𝜔 	 for 𝐱 ∈ 𝒟, 𝜔 ∈ Ω
• Governing partial differential equation (assuming two-

dimensional plane stress, isotropic elasticity, small strains): 
• 𝛻 ⋅ 𝝈 𝐮, 𝐸 = 0	

• Boundary conditions:
• 𝑢" = 0, 𝐱 ∈ Γ"
• 𝑢# = 0, 𝐱 = [𝑎, 𝑏]
• 𝝈 𝐮, 𝐸 ⋅ 𝐧 = 𝜏, 0 , 	𝐱 ∈ Γ$ (traction free	Γ# and Γ%)
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𝐱 – position vector
𝐮 – displacement vector
𝜔 – random event in sample space, Ω
𝝈 – second order stress tensor

𝐸– elastic modulus field; i.e., 𝐸 𝐱,𝜔
𝐧 – surface outward normal vector
𝜏 – applied traction

Definitions

Material 2Material 1

Weld

Test specimen schematic (not to scale)

𝜏

𝑎

𝑏

𝑥!

𝑥"

𝒟
Γ" Γ#

Γ$

Γ%

Center line

Center line

Material region of interest

𝑎, 𝑏



2

Experimental Setup
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W
eld

HAZ

HAZ

3

1”

(4x) 5R1.5

9

Material 2Material 1

Original specimen design (not drawn to scale)

DIC pattern stamping jig Close up view of DIC pattern

0.2

HAZ = heat affected zone

Displacement 
control to failure

Units: inches



DIC
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1/8 inch thick coupon, strain in loading direction

e1 (principal strain)

0.1

0.0

Strain along center of coupon in loading direction

Note: 𝑡 ∝ applied 
displacement

Loading directionApproximate 
weld location

Material 1 Material 2

0.0 0.5 1.0 1.5 2.0 2.5
x [in]



Summary of Test Data
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Chosen load level

Normalized displacement statistics for all 85 tests

Global force versus displacement response for all 85 tests

[in]

[lb
f]

*Std = Standard deviation

*
*
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Normalized displacement statistics from all 85 tests Predicted normalized displacement statistics
(1000 PIGAN-generated samples)

Results: Displacement Statistics
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x
y

Cross-sectional displacement distributions compared to test data
(10,000 PIGAN-generated samples, colored lines indicate DIC data)Mean displacement fields for reference

Note change in slope 
captured in weld region

Results: Displacement Distributions



Iteration 157,999
071023/training_seminorm_f8000_b85_n5_g1_d1_gp10.0_pw1.00e+00_bc1.00e+00_lr1.00e-04Results: Predicting Elastic Modulus
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Coordinate

Predicted normalized elastic modulus at three points
(1000 PIGAN-generated samples)

Normalized elastic modulus (𝐸)

Predicted normalized elastic modulus statistics
(1000 PIGAN-generated samples)

A B C

AB

C



Combining Physics and ML
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Ø  Integrate physical laws into the 
training of ML models

Ø Guide physics-based training data 
generation using ML Model 

Physics-informed deep learning Active Learning

1. Physics-informed neural networks. Raissi et al. 2019.
2. Physics-informed generative adversarial networks 
Yang et. al. 2018

6. Active learning in practice. Settles 2011.
7. Active learning for reliability analysis. Bichon 
et al. 2008.

ML

Data Physics 
Equations

OutputsInputs ML OutputsInputs

Data Physics 
Simulation

• Application: Trajectory simulation 
for EDL

• Application: Material identification 
for certification by analysis

• Application: Spacesuit reliability 
analysis

Ø Fuse predictions from ML and 
physics-based models

Multi-model Monte Carlo

3. Multilevel Monte Carlo. Giles et al. 2015
4. Multifidelity Monte Carlo. Peherstorfer et al. 2016
5. Approximate Control Variates. Gorodetsky et al. 2019

Physics 
Simulation

ML

Data

OutputsInputs



• Motivation: high-precision guidance software for EDL
• Challenge: enabling fast and accurate uncertainty propagation

• Using Hi-Fi trajectory simulations can be too slow
• Using low-fidelity (Lo-Fi) surrogate models lead to biased estimators

• Approach: Combine predictions from a Hi-Fi model with Lo-Fi model(s) 
using multi-model Monte Carlo (MC) to estimate trajectory state statistics 

Multi-Model Monte Carlo for Trajectory Simulation

39

Atmosphere

Pr
ob

 

Aerodynamics

Pr
ob

Pr
ob

Mass 
Properties

Trajectory Simulation 
Uncertainties

Hi-Fi Model

Predicted 
landing location

Low-Fidelity 
(Lo-Fi) Model

⇥
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Low-Fidelity 
(Lo-Fi) Model
Lo-Fi Model

Collaborators: Anthony Williams (NASA), Som Dutta (NASA), Justin Green (NASA), Luke Morrill (NASA), Sam Nieomoeller (UCLA)



Multi-Model Monte Carlo for Trajectory Simulation
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Error versus Run Time for Expected Landing Location

Ø High-fidelity MC requires the most run time for accurate estimators
Ø Low-fidelity MC has irreducible error due to estimator bias 
Ø Multi-model MC is more efficient than high-fidelity MC and is unbiased

• Example: predicting the expected landing 
location for an umbrella heatshield 
reentering Earth atmosphere*

⇥
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Models:
Hi-Fi: Program to 
Optimize Simulated 
Trajectories II (POST2) 
Lo-Fi: Support vector 
machine (SVM) 
surrogate model

*J. E. Warner et al. Multi-Model Monte Carlo Estimators for Trajectory Simulation. AIAA SciTech. 2021. 

Hi-Fi MC
Lo-Fi MC
Multi-Model MC



Combining Physics and ML
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Ø  Integrate physical laws into the 
training of ML models

Ø Guide physics-based training data 
generation using ML Model 

Physics-informed deep learning Active Learning

1. Physics-informed neural networks. Raissi et al. 2019.
2. Physics-informed generative adversarial networks 
Yang et. al. 2018

6. Active learning in practice. Settles 2011.
7. Active learning for reliability analysis. Bichon 
et al. 2008.

ML

Data Physics 
Equations

OutputsInputs ML OutputsInputs

Data Physics 
Simulation

• Application: Trajectory simulation 
for EDL

• Application: Material identification 
for certification by analysis

• Application: Spacesuit reliability 
analysis

Ø Fuse predictions from ML and 
physics-based models

Multi-model Monte Carlo

3. Multilevel Monte Carlo. Giles et al. 2015
4. Multifidelity Monte Carlo. Peherstorfer et al. 2016
5. Approximate Control Variates. Gorodetsky et al. 2019

Physics 
Simulation

ML

Data

OutputsInputs



Active Learning for Reliability Analysis
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• Motivation: reliability analysis of the xEMU spacesuit
• Challenge: predicting small failure probabilities with expensive damage 

simulations
• Standard surrogate models are inaccurate for predicting extreme behavior (failure) with 

limited training data
• Approach: use active learning to train Gaussian Process (GP) surrogate models 

that are tailored for accurate failure predictions 

Collaborators: Robert Gramacy, Austin Cole, Annie Sauer (Virginia Tech)



Active Learning for Reliability Analysis
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• Example: Estimate the probability of impact failure in the spacesuit under 
material/impact velocity uncertainty*

• Compare surrogate-based solutions from:
• LHS GP – trained from random Latin Hypercube samples
• AL GP – trained using Active Learning targeting failure region

Hi-Fi                   LHS GP        AL GP
2500 model 
evaluations

450 model 
evaluations

450 model 
evaluations

Probability of Failure Estimate Comparison

AL
LHS

* D. A. Cole et al. Entropy-Based Adaptive Design for Contour Finding and Estimating Reliability. Journal of Quality Technology. 2023. 

Failure 
Threshold

Training Data Selection: LHS vs. AL



Summary: AI for Aerospace Engineering
• Replacing physics-based models with supervised machine 

learning models (surrogate modeling):
1. Always validate using a separate testing dataset
2. Avoid extrapolation outside training data range
3. Account for non-negligible surrogate errors in analysis

• Combining physics-based and data-driven modeling:
1. Multi-model Monte Carlo: fuse predictions from ML with 

physics-based models for unbiased trajectory simulation 
estimators

2. Physics-informed ML: integrate physical laws into the training of 
ML models for material identification

3. Active learning: guide physics-based training data generation 
using ML models for spacesuit reliability analysis
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