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General Expression of Feedback Control System
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Ex) Heated Tank System

[℃] [mA]

[mA]

[℃]

Km: Steady-state gain of ____

Yu: Change in Y due to ____

Yd: Change in Y due to ____

To simplify the notation, the primes and s dependence 
have been omitted; thus, Y is used rather than Y'(s)
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If the input range of a platinum resistance element (temp. sensor) 
is 50℃ - 150℃ is used with a standard transmitter, what is Km?

The standard transmitter output is 4 - 20mA
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The flow rate through the valve ranges from 0 to 2 [cfm]. If the 
installed A-O valve exhibits linear characteristic with negligible 
dynamics what is Gv?

The input to the control valve ranges from 3 to 15 psi.

0

2

[cfm]

3 15
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Y = Yu + Yd = GpU +GdD
<latexit sha1_base64="gxQnROJZfBZMFJ5r9agfIXUjp0E="></latexit><latexit sha1_base64="gxQnROJZfBZMFJ5r9agfIXUjp0E="></latexit><latexit sha1_base64="gxQnROJZfBZMFJ5r9agfIXUjp0E="></latexit><latexit sha1_base64="gxQnROJZfBZMFJ5r9agfIXUjp0E="></latexit>

= GpGvGcE +GdD = GpGvGc

n
Ỹsp � Ym

o
+GdD

<latexit sha1_base64="8aGB3HIgTICOvk/WV7M9MIk2jXc="></latexit><latexit sha1_base64="8aGB3HIgTICOvk/WV7M9MIk2jXc="></latexit><latexit sha1_base64="8aGB3HIgTICOvk/WV7M9MIk2jXc="></latexit><latexit sha1_base64="8aGB3HIgTICOvk/WV7M9MIk2jXc="></latexit>

= GpGvGc {KmYsp �GmY }+GdD
<latexit sha1_base64="mrKmDFm+jmyHrInu8FZ74zRnvEw="></latexit><latexit sha1_base64="mrKmDFm+jmyHrInu8FZ74zRnvEw="></latexit><latexit sha1_base64="mrKmDFm+jmyHrInu8FZ74zRnvEw="></latexit><latexit sha1_base64="mrKmDFm+jmyHrInu8FZ74zRnvEw="></latexit>

Transfer Function Algebra

GOL

�
= GcGvGpGm

<latexit sha1_base64="qV1rgywLnuwtQJvT4TcB0IXURHc="></latexit><latexit sha1_base64="qV1rgywLnuwtQJvT4TcB0IXURHc="></latexit><latexit sha1_base64="qV1rgywLnuwtQJvT4TcB0IXURHc="></latexit><latexit sha1_base64="qV1rgywLnuwtQJvT4TcB0IXURHc="></latexit>

: _________ transfer function (relates                 )Ỹsp to Ym
<latexit sha1_base64="TeC3tyhig6QangHChs18s7R0xsg="></latexit><latexit sha1_base64="TeC3tyhig6QangHChs18s7R0xsg="></latexit><latexit sha1_base64="TeC3tyhig6QangHChs18s7R0xsg="></latexit><latexit sha1_base64="TeC3tyhig6QangHChs18s7R0xsg="></latexit>

Denominator = 1 + GOL

Y =
KmGcGvGp

1 +GcGvGpGm
Ysp +

Gd

1 +GcGvGpGm
D

<latexit sha1_base64="Fq64LHvmq6VKB2XJT4Taw1fdJBg="></latexit>
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Analysis and Design Problem

• Analysis: Given particular G’s and Gc 

- Are the closed-loop dynamics stable?


- Speed of response? 


- Damping? 


- Gains for Y/Ysp and Y/D


• Design: Given particular G’s, choose (“design”) Gc so 
that 

- the closed-loop dynamics are stable


- Y/Ysp has a gain of ∼ (     ) and Y/D has a gain of ∼ (     )


- the dynamics are sufficiently fast (but not too fast) and 
smooth (without excessive oscillation).

6
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Model Used for Analysis and Design

• Case 1 (Less Frequent)


- From a fundamental model, perform linearization and Laplace 

transform of the linearized ODEs to find Gp(s) and Gd(s) 


- Find actuator and measurement dynamics Gv and Gm


• Case 2 (More Frequent)


- The composite model G(= GmGpGv) is fitted to data of ym 

obtained by perturbing p (e.g., by making a step change)

7



© J.M. Lee

Calculation of Closed-Loop Functions: Generalization

8

+++++
−
+
−

Y
G1 Gi Gi+1 Gj

X

Y (s)

X(s)
=

Gi+1Gi+2 · · ·Gj

1 +G1G2 · · ·Gj
=

Q
f

1 +
Q

e
<latexit sha1_base64="KdauwaKGBHew8eoXR6INquJHkv0="></latexit><latexit sha1_base64="KdauwaKGBHew8eoXR6INquJHkv0="></latexit><latexit sha1_base64="KdauwaKGBHew8eoXR6INquJHkv0="></latexit><latexit sha1_base64="KdauwaKGBHew8eoXR6INquJHkv0="></latexit>

Assume negative feedback

∏f : Product of the transfer functions in the forward path from X to Y

∏e : Product of every transfer function in the feedback loop

Check with slide p. 5
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Cascaded Loop

9

Multiple output measurements & a single manipulated input

LT LC

FC

h

valve top p

water flow

set point

cascades the 
level controller to 
a water flow 
controller

- popularly used for flow control

- compensates for disturbances directly affecting a manipulated flow rate

- disturbance: water header pressure
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+- +-Gc1
<latexit sha1_base64="detzNl9rcagFEp1/UgUMGeBT/hM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0ok9tJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJZAWxDyUHY9oihngrY005x2I0lJ4HHa8SbXWb3zRKVioXjQ04i6ARkJ5jMg2kjtm0ECTjqoVO26nQMvE6cgVVSgOaj89IchxAEVGjhRqufYkXYTIjUDTtNyP1Y0IjAhI9ozVJCAKjfJr01xzShD7IfSPKFxrv6dSEig1DTwTGdA9Fgt1jLxv1ov1v6lmzARxZoKmBn5Mcc6xNnX8ZBJCppPDSEgmbkVw5hIAtoENOeS7ZbKV2kNcxJxArSO+7khyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohQI/oGb2gV+vNerc+rM9Z64pVzByhOVhfvwuuoMA=</latexit><latexit sha1_base64="detzNl9rcagFEp1/UgUMGeBT/hM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0ok9tJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJZAWxDyUHY9oihngrY005x2I0lJ4HHa8SbXWb3zRKVioXjQ04i6ARkJ5jMg2kjtm0ECTjqoVO26nQMvE6cgVVSgOaj89IchxAEVGjhRqufYkXYTIjUDTtNyP1Y0IjAhI9ozVJCAKjfJr01xzShD7IfSPKFxrv6dSEig1DTwTGdA9Fgt1jLxv1ov1v6lmzARxZoKmBn5Mcc6xNnX8ZBJCppPDSEgmbkVw5hIAtoENOeS7ZbKV2kNcxJxArSO+7khyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohQI/oGb2gV+vNerc+rM9Z64pVzByhOVhfvwuuoMA=</latexit><latexit sha1_base64="detzNl9rcagFEp1/UgUMGeBT/hM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0ok9tJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJZAWxDyUHY9oihngrY005x2I0lJ4HHa8SbXWb3zRKVioXjQ04i6ARkJ5jMg2kjtm0ECTjqoVO26nQMvE6cgVVSgOaj89IchxAEVGjhRqufYkXYTIjUDTtNyP1Y0IjAhI9ozVJCAKjfJr01xzShD7IfSPKFxrv6dSEig1DTwTGdA9Fgt1jLxv1ov1v6lmzARxZoKmBn5Mcc6xNnX8ZBJCppPDSEgmbkVw5hIAtoENOeS7ZbKV2kNcxJxArSO+7khyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohQI/oGb2gV+vNerc+rM9Z64pVzByhOVhfvwuuoMA=</latexit><latexit sha1_base64="detzNl9rcagFEp1/UgUMGeBT/hM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0ok9tJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJZAWxDyUHY9oihngrY005x2I0lJ4HHa8SbXWb3zRKVioXjQ04i6ARkJ5jMg2kjtm0ECTjqoVO26nQMvE6cgVVSgOaj89IchxAEVGjhRqufYkXYTIjUDTtNyP1Y0IjAhI9ozVJCAKjfJr01xzShD7IfSPKFxrv6dSEig1DTwTGdA9Fgt1jLxv1ov1v6lmzARxZoKmBn5Mcc6xNnX8ZBJCppPDSEgmbkVw5hIAtoENOeS7ZbKV2kNcxJxArSO+7khyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohQI/oGb2gV+vNerc+rM9Z64pVzByhOVhfvwuuoMA=</latexit>

Gc2
<latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit>

Gv
<latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit>

Gp
<latexit sha1_base64="m79qgEnX6jmWMMBv/RkNn4w3nho=">AAACGHicbVBNS8MwGE7n15xfU49egmPgqbQi6MHDwIMePEyw22ArI83SLSxNQ5IKo/Q3eFV/jTfx6s0/I6ZdD27zgcDD8348b55AMKq043xblbX1jc2t6nZtZ3dv/6B+eNRRcSIx8XDMYtkLkCKMcuJpqhnpCUlQFDDSDaY3eb37RKSiMX/UM0H8CI05DSlG2kje7TAV2bDecGynAFwlbkkaoER7WP8ZjGKcRIRrzJBSfdcR2k+R1BQzktUGiSIC4Skak76hHEVE+WlxbAabRhnBMJbmcQ0L9e9EiiKlZlFgOiOkJ2q5lov/1fqJDq/8lHKRaMLx3ChMGNQxzH8OR1QSrNnMEIQlNbdCPEESYW3yWXDJd0sVqqwJGRIMYWLDQWGIZXqf1Uxg7nI8q6RzbruO7T5cNFrXZXRVcAJOwRlwwSVogTvQBh7AgIJn8AJerTfr3fqwPuetFaucOQYLsL5+AagfoJI=</latexit><latexit sha1_base64="m79qgEnX6jmWMMBv/RkNn4w3nho=">AAACGHicbVBNS8MwGE7n15xfU49egmPgqbQi6MHDwIMePEyw22ArI83SLSxNQ5IKo/Q3eFV/jTfx6s0/I6ZdD27zgcDD8348b55AMKq043xblbX1jc2t6nZtZ3dv/6B+eNRRcSIx8XDMYtkLkCKMcuJpqhnpCUlQFDDSDaY3eb37RKSiMX/UM0H8CI05DSlG2kje7TAV2bDecGynAFwlbkkaoER7WP8ZjGKcRIRrzJBSfdcR2k+R1BQzktUGiSIC4Skak76hHEVE+WlxbAabRhnBMJbmcQ0L9e9EiiKlZlFgOiOkJ2q5lov/1fqJDq/8lHKRaMLx3ChMGNQxzH8OR1QSrNnMEIQlNbdCPEESYW3yWXDJd0sVqqwJGRIMYWLDQWGIZXqf1Uxg7nI8q6RzbruO7T5cNFrXZXRVcAJOwRlwwSVogTvQBh7AgIJn8AJerTfr3fqwPuetFaucOQYLsL5+AagfoJI=</latexit><latexit sha1_base64="m79qgEnX6jmWMMBv/RkNn4w3nho=">AAACGHicbVBNS8MwGE7n15xfU49egmPgqbQi6MHDwIMePEyw22ArI83SLSxNQ5IKo/Q3eFV/jTfx6s0/I6ZdD27zgcDD8348b55AMKq043xblbX1jc2t6nZtZ3dv/6B+eNRRcSIx8XDMYtkLkCKMcuJpqhnpCUlQFDDSDaY3eb37RKSiMX/UM0H8CI05DSlG2kje7TAV2bDecGynAFwlbkkaoER7WP8ZjGKcRIRrzJBSfdcR2k+R1BQzktUGiSIC4Skak76hHEVE+WlxbAabRhnBMJbmcQ0L9e9EiiKlZlFgOiOkJ2q5lov/1fqJDq/8lHKRaMLx3ChMGNQxzH8OR1QSrNnMEIQlNbdCPEESYW3yWXDJd0sVqqwJGRIMYWLDQWGIZXqf1Uxg7nI8q6RzbruO7T5cNFrXZXRVcAJOwRlwwSVogTvQBh7AgIJn8AJerTfr3fqwPuetFaucOQYLsL5+AagfoJI=</latexit><latexit sha1_base64="m79qgEnX6jmWMMBv/RkNn4w3nho=">AAACGHicbVBNS8MwGE7n15xfU49egmPgqbQi6MHDwIMePEyw22ArI83SLSxNQ5IKo/Q3eFV/jTfx6s0/I6ZdD27zgcDD8348b55AMKq043xblbX1jc2t6nZtZ3dv/6B+eNRRcSIx8XDMYtkLkCKMcuJpqhnpCUlQFDDSDaY3eb37RKSiMX/UM0H8CI05DSlG2kje7TAV2bDecGynAFwlbkkaoER7WP8ZjGKcRIRrzJBSfdcR2k+R1BQzktUGiSIC4Skak76hHEVE+WlxbAabRhnBMJbmcQ0L9e9EiiKlZlFgOiOkJ2q5lov/1fqJDq/8lHKRaMLx3ChMGNQxzH8OR1QSrNnMEIQlNbdCPEESYW3yWXDJd0sVqqwJGRIMYWLDQWGIZXqf1Uxg7nI8q6RzbruO7T5cNFrXZXRVcAJOwRlwwSVogTvQBh7AgIJn8AJerTfr3fqwPuetFaucOQYLsL5+AagfoJI=</latexit>

Gd2
<latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit>

Gd1
<latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit>

Gm2
<latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit>

Gm1
<latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit>

++ ++

D2
<latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit>

D1
<latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit>

Y
<latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit>

Y2
<latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit>

Y2,sp
<latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit>

Ysp
<latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit>
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+- +-Gc1
<latexit sha1_base64="detzNl9rcagFEp1/UgUMGeBT/hM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0ok9tJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJZAWxDyUHY9oihngrY005x2I0lJ4HHa8SbXWb3zRKVioXjQ04i6ARkJ5jMg2kjtm0ECTjqoVO26nQMvE6cgVVSgOaj89IchxAEVGjhRqufYkXYTIjUDTtNyP1Y0IjAhI9ozVJCAKjfJr01xzShD7IfSPKFxrv6dSEig1DTwTGdA9Fgt1jLxv1ov1v6lmzARxZoKmBn5Mcc6xNnX8ZBJCppPDSEgmbkVw5hIAtoENOeS7ZbKV2kNcxJxArSO+7khyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohQI/oGb2gV+vNerc+rM9Z64pVzByhOVhfvwuuoMA=</latexit><latexit sha1_base64="detzNl9rcagFEp1/UgUMGeBT/hM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0ok9tJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJZAWxDyUHY9oihngrY005x2I0lJ4HHa8SbXWb3zRKVioXjQ04i6ARkJ5jMg2kjtm0ECTjqoVO26nQMvE6cgVVSgOaj89IchxAEVGjhRqufYkXYTIjUDTtNyP1Y0IjAhI9ozVJCAKjfJr01xzShD7IfSPKFxrv6dSEig1DTwTGdA9Fgt1jLxv1ov1v6lmzARxZoKmBn5Mcc6xNnX8ZBJCppPDSEgmbkVw5hIAtoENOeS7ZbKV2kNcxJxArSO+7khyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohQI/oGb2gV+vNerc+rM9Z64pVzByhOVhfvwuuoMA=</latexit><latexit sha1_base64="detzNl9rcagFEp1/UgUMGeBT/hM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0ok9tJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJZAWxDyUHY9oihngrY005x2I0lJ4HHa8SbXWb3zRKVioXjQ04i6ARkJ5jMg2kjtm0ECTjqoVO26nQMvE6cgVVSgOaj89IchxAEVGjhRqufYkXYTIjUDTtNyP1Y0IjAhI9ozVJCAKjfJr01xzShD7IfSPKFxrv6dSEig1DTwTGdA9Fgt1jLxv1ov1v6lmzARxZoKmBn5Mcc6xNnX8ZBJCppPDSEgmbkVw5hIAtoENOeS7ZbKV2kNcxJxArSO+7khyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohQI/oGb2gV+vNerc+rM9Z64pVzByhOVhfvwuuoMA=</latexit><latexit sha1_base64="detzNl9rcagFEp1/UgUMGeBT/hM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0ok9tJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJZAWxDyUHY9oihngrY005x2I0lJ4HHa8SbXWb3zRKVioXjQ04i6ARkJ5jMg2kjtm0ECTjqoVO26nQMvE6cgVVSgOaj89IchxAEVGjhRqufYkXYTIjUDTtNyP1Y0IjAhI9ozVJCAKjfJr01xzShD7IfSPKFxrv6dSEig1DTwTGdA9Fgt1jLxv1ov1v6lmzARxZoKmBn5Mcc6xNnX8ZBJCppPDSEgmbkVw5hIAtoENOeS7ZbKV2kNcxJxArSO+7khyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohQI/oGb2gV+vNerc+rM9Z64pVzByhOVhfvwuuoMA=</latexit>

Gc2
<latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit>

Gv
<latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit>

Gp
<latexit sha1_base64="m79qgEnX6jmWMMBv/RkNn4w3nho=">AAACGHicbVBNS8MwGE7n15xfU49egmPgqbQi6MHDwIMePEyw22ArI83SLSxNQ5IKo/Q3eFV/jTfx6s0/I6ZdD27zgcDD8348b55AMKq043xblbX1jc2t6nZtZ3dv/6B+eNRRcSIx8XDMYtkLkCKMcuJpqhnpCUlQFDDSDaY3eb37RKSiMX/UM0H8CI05DSlG2kje7TAV2bDecGynAFwlbkkaoER7WP8ZjGKcRIRrzJBSfdcR2k+R1BQzktUGiSIC4Skak76hHEVE+WlxbAabRhnBMJbmcQ0L9e9EiiKlZlFgOiOkJ2q5lov/1fqJDq/8lHKRaMLx3ChMGNQxzH8OR1QSrNnMEIQlNbdCPEESYW3yWXDJd0sVqqwJGRIMYWLDQWGIZXqf1Uxg7nI8q6RzbruO7T5cNFrXZXRVcAJOwRlwwSVogTvQBh7AgIJn8AJerTfr3fqwPuetFaucOQYLsL5+AagfoJI=</latexit><latexit sha1_base64="m79qgEnX6jmWMMBv/RkNn4w3nho=">AAACGHicbVBNS8MwGE7n15xfU49egmPgqbQi6MHDwIMePEyw22ArI83SLSxNQ5IKo/Q3eFV/jTfx6s0/I6ZdD27zgcDD8348b55AMKq043xblbX1jc2t6nZtZ3dv/6B+eNRRcSIx8XDMYtkLkCKMcuJpqhnpCUlQFDDSDaY3eb37RKSiMX/UM0H8CI05DSlG2kje7TAV2bDecGynAFwlbkkaoER7WP8ZjGKcRIRrzJBSfdcR2k+R1BQzktUGiSIC4Skak76hHEVE+WlxbAabRhnBMJbmcQ0L9e9EiiKlZlFgOiOkJ2q5lov/1fqJDq/8lHKRaMLx3ChMGNQxzH8OR1QSrNnMEIQlNbdCPEESYW3yWXDJd0sVqqwJGRIMYWLDQWGIZXqf1Uxg7nI8q6RzbruO7T5cNFrXZXRVcAJOwRlwwSVogTvQBh7AgIJn8AJerTfr3fqwPuetFaucOQYLsL5+AagfoJI=</latexit><latexit sha1_base64="m79qgEnX6jmWMMBv/RkNn4w3nho=">AAACGHicbVBNS8MwGE7n15xfU49egmPgqbQi6MHDwIMePEyw22ArI83SLSxNQ5IKo/Q3eFV/jTfx6s0/I6ZdD27zgcDD8348b55AMKq043xblbX1jc2t6nZtZ3dv/6B+eNRRcSIx8XDMYtkLkCKMcuJpqhnpCUlQFDDSDaY3eb37RKSiMX/UM0H8CI05DSlG2kje7TAV2bDecGynAFwlbkkaoER7WP8ZjGKcRIRrzJBSfdcR2k+R1BQzktUGiSIC4Skak76hHEVE+WlxbAabRhnBMJbmcQ0L9e9EiiKlZlFgOiOkJ2q5lov/1fqJDq/8lHKRaMLx3ChMGNQxzH8OR1QSrNnMEIQlNbdCPEESYW3yWXDJd0sVqqwJGRIMYWLDQWGIZXqf1Uxg7nI8q6RzbruO7T5cNFrXZXRVcAJOwRlwwSVogTvQBh7AgIJn8AJerTfr3fqwPuetFaucOQYLsL5+AagfoJI=</latexit><latexit sha1_base64="m79qgEnX6jmWMMBv/RkNn4w3nho=">AAACGHicbVBNS8MwGE7n15xfU49egmPgqbQi6MHDwIMePEyw22ArI83SLSxNQ5IKo/Q3eFV/jTfx6s0/I6ZdD27zgcDD8348b55AMKq043xblbX1jc2t6nZtZ3dv/6B+eNRRcSIx8XDMYtkLkCKMcuJpqhnpCUlQFDDSDaY3eb37RKSiMX/UM0H8CI05DSlG2kje7TAV2bDecGynAFwlbkkaoER7WP8ZjGKcRIRrzJBSfdcR2k+R1BQzktUGiSIC4Skak76hHEVE+WlxbAabRhnBMJbmcQ0L9e9EiiKlZlFgOiOkJ2q5lov/1fqJDq/8lHKRaMLx3ChMGNQxzH8OR1QSrNnMEIQlNbdCPEESYW3yWXDJd0sVqqwJGRIMYWLDQWGIZXqf1Uxg7nI8q6RzbruO7T5cNFrXZXRVcAJOwRlwwSVogTvQBh7AgIJn8AJerTfr3fqwPuetFaucOQYLsL5+AagfoJI=</latexit>

Gd2
<latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit>

Gd1
<latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit>

Gm2
<latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit>

Gm1
<latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit>

++ ++

D2
<latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit>

D1
<latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit>

Y
<latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit>

Y2
<latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit>

Y2,sp
<latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit>

Ysp
<latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit>
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+- Gc2
<latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit><latexit sha1_base64="9GZgnK8AyfpqA2Nldt8c3WZzYCs=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgKiRF0IWLggtduKhgH9CGMpnetGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eNOJPKsr6N0tr6xuZWebuys7u3f1A9POrIMBYU2jTkoei5RAJnAbQVUxx6kQDiuxy67vQ6q3efQEgWBg9qFoHjk3HAPEaJ0lLnZpjQRjqs1izTyoFXiV2QGirQGlZ/BqOQxj4EinIiZd+2IuUkRChGOaSVQSwhInRKxtDXNCA+SCfJr01xXSsj7IVCv0DhXP07kRBfypnv6k6fqIlcrmXif7V+rLxLJ2FBFCsI6NzIizlWIc6+jkdMAFV8pgmhgulbMZ0QQajSAS24ZLuF9GRax5xEnFAw8SA3pCK5Sys6MHs5nlXSaZi2Zdr357XmVRFdGZ2gU3SGbHSBmugWtVAbUfSIntELejXejHfjw/ict5aMYuYYLcD4+gUNX6DB</latexit>

Gv
<latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit><latexit sha1_base64="0ri9XQcdV3IkibrpWRVFe+0/O6A=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouNCFiwqmLbShTKY37dDJg5lJoYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Om7LKBEUHBrxSHQ9IoGzEBzFFIduLIAEHoeON7nN650pCMmi8EnNYnADMgqZzyhRWnLuBuk0G9TqlmkVwKvELkkdlWgNaj/9YUSTAEJFOZGyZ1uxclMiFKMcsmo/kRATOiEj6GkakgCkmxbHZrihlSH2I6FfqHCh/p1ISSDlLPB0Z0DUWC7XcvG/Wi9R/rWbsjBOFIR0buQnHKsI5z/HQyaAKj7ThFDB9K2YjokgVOl8Flzy3UL6MmtgTmJOKJi4XxhSkT5kVR2YvRzPKmlfmLZl2o+X9eZNGV0FnaIzdI5sdIWa6B61kIMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/skWgmA==</latexit>

Gd2
<latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit><latexit sha1_base64="2V1CsrH8Kt0/zIKd8r1eMwEYSpM=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiRF0IWLggtduKhgH9CGcjOZtGMnD2YmQgn5B7fq17gTt678GXGSZmFbDwwczn2cO8eJOJPKNL+N0tr6xuZWebuys7u3f1A9POrKMBaEdkjIQ9F3QFLOAtpRTHHajwQF3+G050yvs3rviQrJwuBBzSJq+zAOmMcIKC11b0aJ20xH1ZrZMHPgVWIVpIYKtEfVn6EbktingSIcpBxYZqTsBIRihNO0MowljYBMYUwHmgbgU2kn+bUprmvFxV4o9AsUztW/Ewn4Us58R3f6oCZyuZaJ/9UGsfIu7YQFUaxoQOZGXsyxCnH2dewyQYniM02ACKZvxWQCAojSAS24ZLuF9GRaxxwiDoQ28DA3JCK5Sys6MGs5nlXSbTYss2Hdn9daV0V0ZXSCTtEZstAFaqFb1EYdRNAjekYv6NV4M96ND+Nz3loyipljtADj6xcPEaDC</latexit>

Gm2
<latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit><latexit sha1_base64="DpTo6SUMOOBWK379EKjhtZujgxY=">AAACGXicbVBNS8MwGE7n15xfU49egmPgqbRD0IOHgQc9eJjgPmArI83SLS5JS5IKo/Q/eFV/jTfx6sk/I6ZdD27zgcDD8348bx4/YlRpx/m2SmvrG5tb5e3Kzu7e/kH18Kijwlhi0sYhC2XPR4owKkhbU81IL5IEcZ+Rrj+9zurdJyIVDcWDnkXE42gsaEAx0kbq3AwT3kiH1ZpjOzngKnELUgMFWsPqz2AU4pgToTFDSvVdJ9JegqSmmJG0MogViRCeojHpGyoQJ8pL8mtTWDfKCAahNE9omKt/JxLElZpx33RypCdquZaJ/9X6sQ4uvYSKKNZE4LlREDOoQ5h9HY6oJFizmSEIS2puhXiCJMLaBLTgku2WKlBpHTIUMYSJDQe5IZbJXVoxgbnL8aySTsN2Hdu9P681r4royuAEnIIz4IIL0AS3oAXaAINH8AxewKv1Zr1bH9bnvLVkFTPHYAHW1y8eU6DL</latexit>

++

D2
<latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit>

Y2
<latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit><latexit sha1_base64="eNkNRCcEhA8YVjMmiiQ4I8NRXzQ=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWTGoa3gouDGhYuK9iFtKZk004ZmHiQZoQzzCW7Vr3Enbt36M2KmrWBFDwQO5z7OzXEjzqRC6MPIrayurW/kNwtb2zu7e8X9g5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu5OLrN6+p0KyMLhV04j2fTwKmMcIVlq6uRvYg2IJmWe1iu1UIDIRqlq2lRG76pw60NJKhhJYoDEofvaGIYl9GijCsZRdC0Wqn2ChGOE0LfRiSSNMJnhEu5oG2Keyn8xOTWFZK0PohUK/QMGZ+nMiwb6UU9/VnT5WY/m7lol/1bqx8mr9hAVRrGhA5kZezKEKYfZvOGSCEsWnmmAimL4VkjEWmCidzpJLtltIT6ZlyHHEMaEm7M0MiUiu0oIO7DsV+D9p2aaFTOvaKdXPF9HlwRE4BifAAlVQB5egAZqAgBF4AI/gyXg2XoxX423emjMWM4dgCcb7F9nwn5w=</latexit>

Y2,sp
<latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit><latexit sha1_base64="czZBY3BXO64cA8XbfoZE31uYwNQ="></latexit>

Y2 =
Gc2Gv

1 +Gc2GvGm2
Y2,sp +

Gd2

1 +Gc2GvGm2
D2

<latexit sha1_base64="jyINOcSRpMfnl+qs/+Tkxnl1hWU="></latexit><latexit sha1_base64="jyINOcSRpMfnl+qs/+Tkxnl1hWU="></latexit><latexit sha1_base64="jyINOcSRpMfnl+qs/+Tkxnl1hWU="></latexit><latexit sha1_base64="jyINOcSRpMfnl+qs/+Tkxnl1hWU="></latexit>

G4
<latexit sha1_base64="8SDDkj4ZstVnD3wXhInIYWN4WKo=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWS0g51dwYUuXFS0D2iHkkkzbWjmQZIRytBPcKt+jTtx69afETPTClb0QOBw7uPcHC/mTCqEPozCyura+kZxs7S1vbO7V94/aMsoEYS2SMQj0fWwpJyFtKWY4rQbC4oDj9OON7nI6p17KiSLwjs1jakb4FHIfEaw0tLt5aA2KFeQiWzHthBEpo0s5ywjjlOv2Ta0TJSjAhZoDsqf/WFEkoCGinAsZc9CsXJTLBQjnM5K/UTSGJMJHtGepiEOqHTT/NQZrGplCP1I6BcqmKs/J1IcSDkNPN0ZYDWWv2uZ+Fetlyi/7qYsjBNFQzI38hMOVQSzf8MhE5QoPtUEE8H0rZCMscBE6XSWXLLdQvpyVoUcxxwTasJ+bkhEej0r6cC+U4H/k/apaSHTuqlVGo1FdEVwBI7BCbDAOWiAK9AELUDACDyAR/BkPBsvxqvxNm8tGIuZQ7AE4/0L0k6fnA==</latexit><latexit sha1_base64="8SDDkj4ZstVnD3wXhInIYWN4WKo=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWS0g51dwYUuXFS0D2iHkkkzbWjmQZIRytBPcKt+jTtx69afETPTClb0QOBw7uPcHC/mTCqEPozCyura+kZxs7S1vbO7V94/aMsoEYS2SMQj0fWwpJyFtKWY4rQbC4oDj9OON7nI6p17KiSLwjs1jakb4FHIfEaw0tLt5aA2KFeQiWzHthBEpo0s5ywjjlOv2Ta0TJSjAhZoDsqf/WFEkoCGinAsZc9CsXJTLBQjnM5K/UTSGJMJHtGepiEOqHTT/NQZrGplCP1I6BcqmKs/J1IcSDkNPN0ZYDWWv2uZ+Fetlyi/7qYsjBNFQzI38hMOVQSzf8MhE5QoPtUEE8H0rZCMscBE6XSWXLLdQvpyVoUcxxwTasJ+bkhEej0r6cC+U4H/k/apaSHTuqlVGo1FdEVwBI7BCbDAOWiAK9AELUDACDyAR/BkPBsvxqvxNm8tGIuZQ7AE4/0L0k6fnA==</latexit><latexit sha1_base64="8SDDkj4ZstVnD3wXhInIYWN4WKo=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWS0g51dwYUuXFS0D2iHkkkzbWjmQZIRytBPcKt+jTtx69afETPTClb0QOBw7uPcHC/mTCqEPozCyura+kZxs7S1vbO7V94/aMsoEYS2SMQj0fWwpJyFtKWY4rQbC4oDj9OON7nI6p17KiSLwjs1jakb4FHIfEaw0tLt5aA2KFeQiWzHthBEpo0s5ywjjlOv2Ta0TJSjAhZoDsqf/WFEkoCGinAsZc9CsXJTLBQjnM5K/UTSGJMJHtGepiEOqHTT/NQZrGplCP1I6BcqmKs/J1IcSDkNPN0ZYDWWv2uZ+Fetlyi/7qYsjBNFQzI38hMOVQSzf8MhE5QoPtUEE8H0rZCMscBE6XSWXLLdQvpyVoUcxxwTasJ+bkhEej0r6cC+U4H/k/apaSHTuqlVGo1FdEVwBI7BCbDAOWiAK9AELUDACDyAR/BkPBsvxqvxNm8tGIuZQ7AE4/0L0k6fnA==</latexit><latexit sha1_base64="8SDDkj4ZstVnD3wXhInIYWN4WKo=">AAACFnicdVDLSgMxFM3UV62vqks3wVJwNWS0g51dwYUuXFS0D2iHkkkzbWjmQZIRytBPcKt+jTtx69afETPTClb0QOBw7uPcHC/mTCqEPozCyura+kZxs7S1vbO7V94/aMsoEYS2SMQj0fWwpJyFtKWY4rQbC4oDj9OON7nI6p17KiSLwjs1jakb4FHIfEaw0tLt5aA2KFeQiWzHthBEpo0s5ywjjlOv2Ta0TJSjAhZoDsqf/WFEkoCGinAsZc9CsXJTLBQjnM5K/UTSGJMJHtGepiEOqHTT/NQZrGplCP1I6BcqmKs/J1IcSDkNPN0ZYDWWv2uZ+Fetlyi/7qYsjBNFQzI38hMOVQSzf8MhE5QoPtUEE8H0rZCMscBE6XSWXLLdQvpyVoUcxxwTasJ+bkhEej0r6cC+U4H/k/apaSHTuqlVGo1FdEVwBI7BCbDAOWiAK9AELUDACDyAR/BkPBsvxqvxNm8tGIuZQ7AE4/0L0k6fnA==</latexit>

G5
<latexit sha1_base64="9enEpHjbLfNVsep1/zd5LEkCnBU=">AAACFnicdVBJSwMxGM3Urdat6tFLsBQ8DZnWbreCBz14qGgXaIeSSTNtaGYhyQhlmJ/gVf013sSrV/+MmGkrWNEHgcf7lvflOSFnUiH0YWTW1jc2t7LbuZ3dvf2D/OFRRwaRILRNAh6InoMl5cynbcUUp71QUOw5nHad6UVa795TIVng36lZSG0Pj33mMoKVlm4vh5VhvoBMVK00yggis4KsWqOhCULVerkELU1SFMASrWH+czAKSORRXxGOpexbKFR2jIVihNMkN4gkDTGZ4jHta+pjj0o7np+awKJWRtANhH6+gnP150SMPSlnnqM7Pawm8nctFf+q9SPl1u2Y+WGkqE8WRm7EoQpg+m84YoISxWeaYCKYvhWSCRaYKJ3Oiku6W0hXJkXIccgxoSYczA2JiK+TnA7sOxX4P+mUTAuZ1s15odlcRpcFJ+AUnAEL1EATXIEWaAMCxuABPIIn49l4MV6Nt0VrxljOHIMVGO9fzH2fmA==</latexit><latexit sha1_base64="9enEpHjbLfNVsep1/zd5LEkCnBU=">AAACFnicdVBJSwMxGM3Urdat6tFLsBQ8DZnWbreCBz14qGgXaIeSSTNtaGYhyQhlmJ/gVf013sSrV/+MmGkrWNEHgcf7lvflOSFnUiH0YWTW1jc2t7LbuZ3dvf2D/OFRRwaRILRNAh6InoMl5cynbcUUp71QUOw5nHad6UVa795TIVng36lZSG0Pj33mMoKVlm4vh5VhvoBMVK00yggis4KsWqOhCULVerkELU1SFMASrWH+czAKSORRXxGOpexbKFR2jIVihNMkN4gkDTGZ4jHta+pjj0o7np+awKJWRtANhH6+gnP150SMPSlnnqM7Pawm8nctFf+q9SPl1u2Y+WGkqE8WRm7EoQpg+m84YoISxWeaYCKYvhWSCRaYKJ3Oiku6W0hXJkXIccgxoSYczA2JiK+TnA7sOxX4P+mUTAuZ1s15odlcRpcFJ+AUnAEL1EATXIEWaAMCxuABPIIn49l4MV6Nt0VrxljOHIMVGO9fzH2fmA==</latexit><latexit sha1_base64="9enEpHjbLfNVsep1/zd5LEkCnBU=">AAACFnicdVBJSwMxGM3Urdat6tFLsBQ8DZnWbreCBz14qGgXaIeSSTNtaGYhyQhlmJ/gVf013sSrV/+MmGkrWNEHgcf7lvflOSFnUiH0YWTW1jc2t7LbuZ3dvf2D/OFRRwaRILRNAh6InoMl5cynbcUUp71QUOw5nHad6UVa795TIVng36lZSG0Pj33mMoKVlm4vh5VhvoBMVK00yggis4KsWqOhCULVerkELU1SFMASrWH+czAKSORRXxGOpexbKFR2jIVihNMkN4gkDTGZ4jHta+pjj0o7np+awKJWRtANhH6+gnP150SMPSlnnqM7Pawm8nctFf+q9SPl1u2Y+WGkqE8WRm7EoQpg+m84YoISxWeaYCKYvhWSCRaYKJ3Oiku6W0hXJkXIccgxoSYczA2JiK+TnA7sOxX4P+mUTAuZ1s15odlcRpcFJ+AUnAEL1EATXIEWaAMCxuABPIIn49l4MV6Nt0VrxljOHIMVGO9fzH2fmA==</latexit><latexit sha1_base64="9enEpHjbLfNVsep1/zd5LEkCnBU=">AAACFnicdVBJSwMxGM3Urdat6tFLsBQ8DZnWbreCBz14qGgXaIeSSTNtaGYhyQhlmJ/gVf013sSrV/+MmGkrWNEHgcf7lvflOSFnUiH0YWTW1jc2t7LbuZ3dvf2D/OFRRwaRILRNAh6InoMl5cynbcUUp71QUOw5nHad6UVa795TIVng36lZSG0Pj33mMoKVlm4vh5VhvoBMVK00yggis4KsWqOhCULVerkELU1SFMASrWH+czAKSORRXxGOpexbKFR2jIVihNMkN4gkDTGZ4jHta+pjj0o7np+awKJWRtANhH6+gnP150SMPSlnnqM7Pawm8nctFf+q9SPl1u2Y+WGkqE8WRm7EoQpg+m84YoISxWeaYCKYvhWSCRaYKJ3Oiku6W0hXJkXIccgxoSYczA2JiK+TnA7sOxX4P+mUTAuZ1s15odlcRpcFJ+AUnAEL1EATXIEWaAMCxuABPIIn49l4MV6Nt0VrxljOHIMVGO9fzH2fmA==</latexit>
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+-

Gd1
<latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit><latexit sha1_base64="P8oPBkcjnEclYRo8hTUwONu9yJE=">AAACGXicbVDLSsNAFL3xWeur6tLNYCm4CokIunBRcKELFxXsA9pQJpNJO3byYGYilJB/cKt+jTtx68qfESdpFrb1wMDh3Me5c9yYM6ks69tYWV1b39isbFW3d3b39msHhx0ZJYLQNol4JHoulpSzkLYVU5z2YkFx4HLadSfXeb37RIVkUfigpjF1AjwKmc8IVlrq3AxTz86GtbplWgXQMrFLUocSrWHtZ+BFJAloqAjHUvZtK1ZOioVihNOsOkgkjTGZ4BHtaxrigEonLa7NUEMrHvIjoV+oUKH+nUhxIOU0cHVngNVYLtZy8b9aP1H+pZOyME4UDcnMyE84UhHKv448JihRfKoJJoLpWxEZY4GJ0gHNueS7hfRl1kAcxxwTaqJBYUhEepdVdWD2YjzLpHNm2pZp35/Xm1dldBU4hhM4BRsuoAm30II2EHiEZ3iBV+PNeDc+jM9Z64pRzhzBHIyvXw1goME=</latexit>

Gm1
<latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit><latexit sha1_base64="q58s80Z8BFRFxGOxQ0AIqSy+KQM=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouNCFiwr2AW0oN9NJO3YyCTMToYT8g1v1a9yJW1f+jDhJs7CtBwYO5z7OneNFnClt29/Wyura+sZmaau8vbO7t185OGyrMJaEtkjIQ9n1QFHOBG1ppjntRpJC4HHa8SbXWb3zRKVioXjQ04i6AYwE8xkBbaT2zSAJnHRQqdp1OwdeJk5BqqhAc1D56Q9DEgdUaMJBqZ5jR9pNQGpGOE3L/VjRCMgERrRnqICAKjfJr01xzShD7IfSPKFxrv6dSCBQahp4pjMAPVaLtUz8r9aLtX/pJkxEsaaCzIz8mGMd4uzreMgkJZpPDQEimbkVkzFIINoENOeS7ZbKV2kNc4g4EFrH/dyQyOQuLZvAnMV4lkn7rO7Ydef+vNq4KqIroWN0gk6Rgy5QA92iJmohgh7RM3pBr9ab9W59WJ+z1hWrmDlCc7C+fgEcoqDK</latexit>

++ ++

D2
<latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit><latexit sha1_base64="VhJsdo+6ht3LZ4J07dY1B0SjABM=">AAACGHicbVDLSsNAFJ34rPVVdelmsBRchaQIunBR0IULFxVMW2hDmUxv2qGTBzMToYR8g1v1a9yJW3f+jDhJs7CtBwYO5z7OnePFnEllWd/G2vrG5tZ2Zae6u7d/cFg7Ou7IKBEUHBrxSPQ8IoGzEBzFFIdeLIAEHoeuN73J690nEJJF4aOaxeAGZBwyn1GitOTcDtNmNqzVLdMqgFeJXZI6KtEe1n4Go4gmAYSKciJl37Zi5aZEKEY5ZNVBIiEmdErG0Nc0JAFINy2OzXBDKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbAnMScUDDxoDCkIr3PqjowezmeVdJpmrZl2g8X9dZ1GV0FnaIzdI5sdIla6A61kYMoYugZvaBX4814Nz6Mz3nrmlHOnKAFGF+/OiWgUQ==</latexit>

D1
<latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit><latexit sha1_base64="TDS1T8BIiVAbvFyKmr9SZE70JaU=">AAACGHicbVDLSsNAFJ3UV62vqks3g6XgKiQi6MJFQRcuXFQwbaENZTK9aYdOHsxMhBLyDW7Vr3Enbt35M+IkzcK2Hhg4nPs4d44XcyaVZX0blbX1jc2t6nZtZ3dv/6B+eNSRUSIoODTikeh5RAJnITiKKQ69WAAJPA5db3qT17tPICSLwkc1i8ENyDhkPqNEacm5HaZ2Nqw3LNMqgFeJXZIGKtEe1n8Go4gmAYSKciJl37Zi5aZEKEY5ZLVBIiEmdErG0Nc0JAFINy2OzXBTKyPsR0K/UOFC/TuRkkDKWeDpzoCoiVyu5eJ/tX6i/Cs3ZWGcKAjp3MhPOFYRzn+OR0wAVXymCaGC6VsxnRBBqNL5LLjku4X0ZdbEnMScUDDxoDCkIr3PajowezmeVdI5N23LtB8uGq3rMroqOkGn6AzZ6BK10B1qIwdRxNAzekGvxpvxbnwYn/PWilHOHKMFGF+/OHSgUA==</latexit>

Y
<latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit><latexit sha1_base64="rMnr4tiEvWdZ8rWRaLprr4IWx2E=">AAACFHicbVDLSsNAFJ34rPVVdelmsBRchUQEXbgouHHhogX7kDaUyfSmHTqZhJmJUEK/wK36Ne7ErXt/RpykWdjWAwOHcx/nzvFjzpR2nG9rbX1jc2u7tFPe3ds/OKwcHbdVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7nN6p0nkIpF4kFPY/BCMhIsYJRoIzUfB5WqYzs58CpxC1JFBRqDyk9/GNEkBKEpJ0r1XCfWXkqkZpTDrNxPFMSETsgIeoYKEoLy0vzQGa4ZZYiDSJonNM7VvxMpCZWahr7pDIkeq+VaJv5X6yU6uPZSJuJEg6BzoyDhWEc4+zUeMglU86khhEpmbsV0TCSh2mSz4JLtlipQsxrmJOaEgo37uSGV6f2sbAJzl+NZJe0L23Vst3lZrd8U0ZXQKTpD58hFV6iO7lADtRBFgJ7RC3q13qx368P6nLeuWcXMCVqA9fULLpeetQ==</latexit>

Ysp
<latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit><latexit sha1_base64="ETz60Ee+uV11lYKEudVsMERb4B0=">AAACGXicbVDLSsNAFJ34rPVVdelmsBRclUQEXbgouHHhooJ9SBvKzXTSjp1MwsxEKCH/4Fb9Gnfi1pU/I07SLGzrgYHDuY9z53gRZ0rb9re1srq2vrFZ2ipv7+zu7VcODtsqjCWhLRLyUHY9UJQzQVuaaU67kaQQeJx2vMl1Vu88UalYKO71NKJuACPBfEZAG6n9MEhUlA4qVbtu58DLxClIFRVoDio//WFI4oAKTTgo1XPsSLsJSM0Ip2m5HysaAZnAiPYMFRBQ5Sb5tSmuGWWI/VCaJzTO1b8TCQRKTQPPdAagx2qxlon/1Xqx9i/dhIko1lSQmZEfc6xDnH0dD5mkRPOpIUAkM7diMgYJRJuA5lyy3VL5Kq1hDhEHQuu4nxsSmdymZROYsxjPMmmf1R277tydVxtXRXQldIxO0Cly0AVqoBvURC1E0CN6Ri/o1Xqz3q0P63PWumIVM0doDtbXL7AXoSE=</latexit>

G4
<latexit sha1_base64="Wp8R4sizSQdN0l+GHdjthh9/Mi4=">AAACFnicbVDLSsNAFJ3UV62vqks3g6XgKiQi6LLgQhcuKtoHtKFMpjft0MkkzEyEEvoJbtWvcSdu3foz4iTNwrYeGDic+zh3jh9zprTjfFultfWNza3ydmVnd2//oHp41FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Dqrd55AKhaJRz2NwQvJSLCAUaKN9HAzuBhUa47t5MCrxC1IDRVoDqo//WFEkxCEppwo1XOdWHspkZpRDrNKP1EQEzohI+gZKkgIykvzU2e4bpQhDiJpntA4V/9OpCRUahr6pjMkeqyWa5n4X62X6ODKS5mIEw2Czo2ChGMd4ezfeMgkUM2nhhAqmbkV0zGRhGqTzoJLtluqQM3qmJOYEwo27ueGVKZ3s4oJzF2OZ5W0z23Xsd37i1qjUURXRifoFJ0hF12iBrpFTdRCFI3QM3pBr9ab9W59WJ/z1pJVzByjBVhfv1SZn04=</latexit><latexit sha1_base64="Wp8R4sizSQdN0l+GHdjthh9/Mi4=">AAACFnicbVDLSsNAFJ3UV62vqks3g6XgKiQi6LLgQhcuKtoHtKFMpjft0MkkzEyEEvoJbtWvcSdu3foz4iTNwrYeGDic+zh3jh9zprTjfFultfWNza3ydmVnd2//oHp41FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Dqrd55AKhaJRz2NwQvJSLCAUaKN9HAzuBhUa47t5MCrxC1IDRVoDqo//WFEkxCEppwo1XOdWHspkZpRDrNKP1EQEzohI+gZKkgIykvzU2e4bpQhDiJpntA4V/9OpCRUahr6pjMkeqyWa5n4X62X6ODKS5mIEw2Czo2ChGMd4ezfeMgkUM2nhhAqmbkV0zGRhGqTzoJLtluqQM3qmJOYEwo27ueGVKZ3s4oJzF2OZ5W0z23Xsd37i1qjUURXRifoFJ0hF12iBrpFTdRCFI3QM3pBr9ab9W59WJ/z1pJVzByjBVhfv1SZn04=</latexit><latexit sha1_base64="Wp8R4sizSQdN0l+GHdjthh9/Mi4=">AAACFnicbVDLSsNAFJ3UV62vqks3g6XgKiQi6LLgQhcuKtoHtKFMpjft0MkkzEyEEvoJbtWvcSdu3foz4iTNwrYeGDic+zh3jh9zprTjfFultfWNza3ydmVnd2//oHp41FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Dqrd55AKhaJRz2NwQvJSLCAUaKN9HAzuBhUa47t5MCrxC1IDRVoDqo//WFEkxCEppwo1XOdWHspkZpRDrNKP1EQEzohI+gZKkgIykvzU2e4bpQhDiJpntA4V/9OpCRUahr6pjMkeqyWa5n4X62X6ODKS5mIEw2Czo2ChGMd4ezfeMgkUM2nhhAqmbkV0zGRhGqTzoJLtluqQM3qmJOYEwo27ueGVKZ3s4oJzF2OZ5W0z23Xsd37i1qjUURXRifoFJ0hF12iBrpFTdRCFI3QM3pBr9ab9W59WJ/z1pJVzByjBVhfv1SZn04=</latexit><latexit sha1_base64="Wp8R4sizSQdN0l+GHdjthh9/Mi4=">AAACFnicbVDLSsNAFJ3UV62vqks3g6XgKiQi6LLgQhcuKtoHtKFMpjft0MkkzEyEEvoJbtWvcSdu3foz4iTNwrYeGDic+zh3jh9zprTjfFultfWNza3ydmVnd2//oHp41FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Dqrd55AKhaJRz2NwQvJSLCAUaKN9HAzuBhUa47t5MCrxC1IDRVoDqo//WFEkxCEppwo1XOdWHspkZpRDrNKP1EQEzohI+gZKkgIykvzU2e4bpQhDiJpntA4V/9OpCRUahr6pjMkeqyWa5n4X62X6ODKS5mIEw2Czo2ChGMd4ezfeMgkUM2nhhAqmbkV0zGRhGqTzoJLtluqQM3qmJOYEwo27ueGVKZ3s4oJzF2OZ5W0z23Xsd37i1qjUURXRifoFJ0hF12iBrpFTdRCFI3QM3pBr9ab9W59WJ/z1pJVzByjBVhfv1SZn04=</latexit>

Gc1
<latexit sha1_base64="+w0iZOTBAYWo/d2WuEqjUmfYyTk=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiQi6LLgQhcuKtgHtKFMpjft2MkkzEyEEvIPbtWvcSduXfkz4iTNwrYeGDic+zh3jhdxprRtf1ultfWNza3ydmVnd2//oHp41FFhLCm0achD2fOIAs4EtDXTHHqRBBJ4HLre9Dqrd59AKhaKBz2LwA3IWDCfUaKN1LkZJtRJh9Wa3bBz4FXiFKSGCrSG1Z/BKKRxAEJTTpTqO3ak3YRIzSiHtDKIFUSETskY+oYKEoByk/zaFNeNMsJ+KM0TGufq34mEBErNAs90BkRP1HItE/+r9WPtX7kJE1GsQdC5kR9zrEOcfR2PmASq+cwQQiUzt2I6IZJQbQJacMl2S+WrtI45iTih0MCD3JDK5C6tmMCc5XhWSee84dgN5/6i1mwW0ZXRCTpFZ8hBl6iJblELtRFFj+gZvaBX6816tz6sz3lrySpmjtECrK9fDOKgxA==</latexit><latexit sha1_base64="+w0iZOTBAYWo/d2WuEqjUmfYyTk=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiQi6LLgQhcuKtgHtKFMpjft2MkkzEyEEvIPbtWvcSduXfkz4iTNwrYeGDic+zh3jhdxprRtf1ultfWNza3ydmVnd2//oHp41FFhLCm0achD2fOIAs4EtDXTHHqRBBJ4HLre9Dqrd59AKhaKBz2LwA3IWDCfUaKN1LkZJtRJh9Wa3bBz4FXiFKSGCrSG1Z/BKKRxAEJTTpTqO3ak3YRIzSiHtDKIFUSETskY+oYKEoByk/zaFNeNMsJ+KM0TGufq34mEBErNAs90BkRP1HItE/+r9WPtX7kJE1GsQdC5kR9zrEOcfR2PmASq+cwQQiUzt2I6IZJQbQJacMl2S+WrtI45iTih0MCD3JDK5C6tmMCc5XhWSee84dgN5/6i1mwW0ZXRCTpFZ8hBl6iJblELtRFFj+gZvaBX6816tz6sz3lrySpmjtECrK9fDOKgxA==</latexit><latexit sha1_base64="+w0iZOTBAYWo/d2WuEqjUmfYyTk=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiQi6LLgQhcuKtgHtKFMpjft2MkkzEyEEvIPbtWvcSduXfkz4iTNwrYeGDic+zh3jhdxprRtf1ultfWNza3ydmVnd2//oHp41FFhLCm0achD2fOIAs4EtDXTHHqRBBJ4HLre9Dqrd59AKhaKBz2LwA3IWDCfUaKN1LkZJtRJh9Wa3bBz4FXiFKSGCrSG1Z/BKKRxAEJTTpTqO3ak3YRIzSiHtDKIFUSETskY+oYKEoByk/zaFNeNMsJ+KM0TGufq34mEBErNAs90BkRP1HItE/+r9WPtX7kJE1GsQdC5kR9zrEOcfR2PmASq+cwQQiUzt2I6IZJQbQJacMl2S+WrtI45iTih0MCD3JDK5C6tmMCc5XhWSee84dgN5/6i1mwW0ZXRCTpFZ8hBl6iJblELtRFFj+gZvaBX6816tz6sz3lrySpmjtECrK9fDOKgxA==</latexit><latexit sha1_base64="+w0iZOTBAYWo/d2WuEqjUmfYyTk=">AAACGXicbVDLSsNAFJ3UV62vqks3g6XgqiQi6LLgQhcuKtgHtKFMpjft2MkkzEyEEvIPbtWvcSduXfkz4iTNwrYeGDic+zh3jhdxprRtf1ultfWNza3ydmVnd2//oHp41FFhLCm0achD2fOIAs4EtDXTHHqRBBJ4HLre9Dqrd59AKhaKBz2LwA3IWDCfUaKN1LkZJtRJh9Wa3bBz4FXiFKSGCrSG1Z/BKKRxAEJTTpTqO3ak3YRIzSiHtDKIFUSETskY+oYKEoByk/zaFNeNMsJ+KM0TGufq34mEBErNAs90BkRP1HItE/+r9WPtX7kJE1GsQdC5kR9zrEOcfR2PmASq+cwQQiUzt2I6IZJQbQJacMl2S+WrtI45iTih0MCD3JDK5C6tmMCc5XhWSee84dgN5/6i1mwW0ZXRCTpFZ8hBl6iJblELtRFFj+gZvaBX6816tz6sz3lrySpmjtECrK9fDOKgxA==</latexit>

G5
<latexit sha1_base64="B2LHbD1uhxX7ZLL+mTsgs3LrkVw=">AAACFnicbVDLSsNAFL3xWeur6tLNYCm4Cokouiy40IWLivYBbSiT6aQdOpmEmYlQQj/Brfo17sStW39GnKRZ2NYDA4dzH+fO8WPOlHacb2tldW19Y7O0Vd7e2d3brxwctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj6+zevuJSsUi8agnMfVCPBQsYARrIz3c9C/6lapjOznQMnELUoUCjX7lpzeISBJSoQnHSnVdJ9ZeiqVmhNNpuZcoGmMyxkPaNVTgkCovzU+doppRBiiIpHlCo1z9O5HiUKlJ6JvOEOuRWqxl4n+1bqKDKy9lIk40FWRmFCQc6Qhl/0YDJinRfGIIJpKZWxEZYYmJNunMuWS7pQrUtIY4jjkm1Ea93JDI9G5aNoG5i/Esk9aZ7Tq2e39erdeL6EpwDCdwCi5cQh1uoQFNIDCEZ3iBV+vNerc+rM9Z64pVzBzBHKyvX1ZJn08=</latexit><latexit sha1_base64="B2LHbD1uhxX7ZLL+mTsgs3LrkVw=">AAACFnicbVDLSsNAFL3xWeur6tLNYCm4Cokouiy40IWLivYBbSiT6aQdOpmEmYlQQj/Brfo17sStW39GnKRZ2NYDA4dzH+fO8WPOlHacb2tldW19Y7O0Vd7e2d3brxwctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj6+zevuJSsUi8agnMfVCPBQsYARrIz3c9C/6lapjOznQMnELUoUCjX7lpzeISBJSoQnHSnVdJ9ZeiqVmhNNpuZcoGmMyxkPaNVTgkCovzU+doppRBiiIpHlCo1z9O5HiUKlJ6JvOEOuRWqxl4n+1bqKDKy9lIk40FWRmFCQc6Qhl/0YDJinRfGIIJpKZWxEZYYmJNunMuWS7pQrUtIY4jjkm1Ea93JDI9G5aNoG5i/Esk9aZ7Tq2e39erdeL6EpwDCdwCi5cQh1uoQFNIDCEZ3iBV+vNerc+rM9Z64pVzBzBHKyvX1ZJn08=</latexit><latexit sha1_base64="B2LHbD1uhxX7ZLL+mTsgs3LrkVw=">AAACFnicbVDLSsNAFL3xWeur6tLNYCm4Cokouiy40IWLivYBbSiT6aQdOpmEmYlQQj/Brfo17sStW39GnKRZ2NYDA4dzH+fO8WPOlHacb2tldW19Y7O0Vd7e2d3brxwctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj6+zevuJSsUi8agnMfVCPBQsYARrIz3c9C/6lapjOznQMnELUoUCjX7lpzeISBJSoQnHSnVdJ9ZeiqVmhNNpuZcoGmMyxkPaNVTgkCovzU+doppRBiiIpHlCo1z9O5HiUKlJ6JvOEOuRWqxl4n+1bqKDKy9lIk40FWRmFCQc6Qhl/0YDJinRfGIIJpKZWxEZYYmJNunMuWS7pQrUtIY4jjkm1Ea93JDI9G5aNoG5i/Esk9aZ7Tq2e39erdeL6EpwDCdwCi5cQh1uoQFNIDCEZ3iBV+vNerc+rM9Z64pVzBzBHKyvX1ZJn08=</latexit><latexit sha1_base64="B2LHbD1uhxX7ZLL+mTsgs3LrkVw=">AAACFnicbVDLSsNAFL3xWeur6tLNYCm4Cokouiy40IWLivYBbSiT6aQdOpmEmYlQQj/Brfo17sStW39GnKRZ2NYDA4dzH+fO8WPOlHacb2tldW19Y7O0Vd7e2d3brxwctlSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj6+zevuJSsUi8agnMfVCPBQsYARrIz3c9C/6lapjOznQMnELUoUCjX7lpzeISBJSoQnHSnVdJ9ZeiqVmhNNpuZcoGmMyxkPaNVTgkCovzU+doppRBiiIpHlCo1z9O5HiUKlJ6JvOEOuRWqxl4n+1bqKDKy9lIk40FWRmFCQc6Qhl/0YDJinRfGIIJpKZWxEZYYmJNunMuWS7pQrUtIY4jjkm1Ea93JDI9G5aNoG5i/Esk9aZ7Tq2e39erdeL6EpwDCdwCi5cQh1uoQFNIDCEZ3iBV+vNerc+rM9Z64pVzBzBHKyvX1ZJn08=</latexit>

Gp
<latexit sha1_base64="LcTQG93skJn6NItEcwdtyKCSIMI=">AAACFnicbVDLSsNAFL2pr1pfVZduBkvBVUhE0GXBhS5cVLQPaEOZTCft0EkyzEyEEvoJbtWvcSdu3foz4iTNwrYeGDic+zh3ji84U9pxvq3S2vrG5lZ5u7Kzu7d/UD08aqs4kYS2SMxj2fWxopxFtKWZ5rQrJMWhz2nHn1xn9c4TlYrF0aOeCuqFeBSxgBGsjfRwMxCDas2xnRxolbgFqUGB5qD60x/GJAlppAnHSvVcR2gvxVIzwums0k8UFZhM8Ij2DI1wSJWX5qfOUN0oQxTE0rxIo1z9O5HiUKlp6JvOEOuxWq5l4n+1XqKDKy9lkUg0jcjcKEg40jHK/o2GTFKi+dQQTCQztyIyxhITbdJZcMl2SxWoWR1xLDgm1Eb93JDI9G5WMYG5y/Gskva57Tq2e39RazSK6MpwAqdwBi5cQgNuoQktIDCCZ3iBV+vNerc+rM95a8kqZo5hAdbXL7nZn4o=</latexit><latexit sha1_base64="LcTQG93skJn6NItEcwdtyKCSIMI=">AAACFnicbVDLSsNAFL2pr1pfVZduBkvBVUhE0GXBhS5cVLQPaEOZTCft0EkyzEyEEvoJbtWvcSdu3foz4iTNwrYeGDic+zh3ji84U9pxvq3S2vrG5lZ5u7Kzu7d/UD08aqs4kYS2SMxj2fWxopxFtKWZ5rQrJMWhz2nHn1xn9c4TlYrF0aOeCuqFeBSxgBGsjfRwMxCDas2xnRxolbgFqUGB5qD60x/GJAlppAnHSvVcR2gvxVIzwums0k8UFZhM8Ij2DI1wSJWX5qfOUN0oQxTE0rxIo1z9O5HiUKlp6JvOEOuxWq5l4n+1XqKDKy9lkUg0jcjcKEg40jHK/o2GTFKi+dQQTCQztyIyxhITbdJZcMl2SxWoWR1xLDgm1Eb93JDI9G5WMYG5y/Gskva57Tq2e39RazSK6MpwAqdwBi5cQgNuoQktIDCCZ3iBV+vNerc+rM95a8kqZo5hAdbXL7nZn4o=</latexit><latexit sha1_base64="LcTQG93skJn6NItEcwdtyKCSIMI=">AAACFnicbVDLSsNAFL2pr1pfVZduBkvBVUhE0GXBhS5cVLQPaEOZTCft0EkyzEyEEvoJbtWvcSdu3foz4iTNwrYeGDic+zh3ji84U9pxvq3S2vrG5lZ5u7Kzu7d/UD08aqs4kYS2SMxj2fWxopxFtKWZ5rQrJMWhz2nHn1xn9c4TlYrF0aOeCuqFeBSxgBGsjfRwMxCDas2xnRxolbgFqUGB5qD60x/GJAlppAnHSvVcR2gvxVIzwums0k8UFZhM8Ij2DI1wSJWX5qfOUN0oQxTE0rxIo1z9O5HiUKlp6JvOEOuxWq5l4n+1XqKDKy9lkUg0jcjcKEg40jHK/o2GTFKi+dQQTCQztyIyxhITbdJZcMl2SxWoWR1xLDgm1Eb93JDI9G5WMYG5y/Gskva57Tq2e39RazSK6MpwAqdwBi5cQgNuoQktIDCCZ3iBV+vNerc+rM95a8kqZo5hAdbXL7nZn4o=</latexit><latexit sha1_base64="LcTQG93skJn6NItEcwdtyKCSIMI=">AAACFnicbVDLSsNAFL2pr1pfVZduBkvBVUhE0GXBhS5cVLQPaEOZTCft0EkyzEyEEvoJbtWvcSdu3foz4iTNwrYeGDic+zh3ji84U9pxvq3S2vrG5lZ5u7Kzu7d/UD08aqs4kYS2SMxj2fWxopxFtKWZ5rQrJMWhz2nHn1xn9c4TlYrF0aOeCuqFeBSxgBGsjfRwMxCDas2xnRxolbgFqUGB5qD60x/GJAlppAnHSvVcR2gvxVIzwums0k8UFZhM8Ij2DI1wSJWX5qfOUN0oQxTE0rxIo1z9O5HiUKlp6JvOEOuxWq5l4n+1XqKDKy9lkUg0jcjcKEg40jHK/o2GTFKi+dQQTCQztyIyxhITbdJZcMl2SxWoWR1xLDgm1Eb93JDI9G5WMYG5y/Gskva57Tq2e39RazSK6MpwAqdwBi5cQgNuoQktIDCCZ3iBV+vNerc+rM95a8kqZo5hAdbXL7nZn4o=</latexit>

General Closed-Loop Form

Y

D2
,
Y

D1
?

<latexit sha1_base64="NQ43/3rtZifxspUcRMISMd4tVRY="></latexit><latexit sha1_base64="NQ43/3rtZifxspUcRMISMd4tVRY="></latexit><latexit sha1_base64="NQ43/3rtZifxspUcRMISMd4tVRY="></latexit><latexit sha1_base64="NQ43/3rtZifxspUcRMISMd4tVRY="></latexit>

Y

Ysp
=

Gc1G4Gp

1 +Gc1G4GpGm1
=

Gc1
Gc2Gv

1+Gc2GvGm2
Gp

1 +Gc1
Gc2Gv

1+Gc2GvGm2
GpGm1

<latexit sha1_base64="h1JJJL+dSIlXJM+WoP6KTLnUJFo="></latexit><latexit sha1_base64="h1JJJL+dSIlXJM+WoP6KTLnUJFo="></latexit><latexit sha1_base64="h1JJJL+dSIlXJM+WoP6KTLnUJFo="></latexit><latexit sha1_base64="h1JJJL+dSIlXJM+WoP6KTLnUJFo="></latexit>

=
Gc1Gc2GvGp

1 +Gc2GvGm2 +Gc1Gc2GvGpGm1
<latexit sha1_base64="qpORMRujpeYllEQDQJ0i//gKsH0=">AAACOnicbZBNS8MwGMfT+TbnW9Wjl+AQBGG0Q9CLMPAwjxu4F9hKSbN0C0vakqSDUfq5vPgpvHnw4kERr34A064Ht/lAyI///3lInr8XMSqVZb0apY3Nre2d8m5lb//g8Mg8PunKMBaYdHDIQtH3kCSMBqSjqGKkHwmCuMdIz5veZ35vRoSkYfCo5hFxOBoH1KcYKS25ZvsODn2BcNJ0E2ynMLvqadOdaYrSxIZXS1LC62khrTbnrp2mrlm1alZecB3sAqqgqJZrvgxHIY45CRRmSMqBbUXKSZBQFDOSVoaxJBHCUzQmA40B4kQ6Sb56Ci+0MoJ+KPQJFMzVvxMJ4lLOuac7OVITuepl4n/eIFb+rZPQIIoVCfDiIT9mUIUwyxGOqCBYsbkGhAXVf4V4gnSSSqdd0SHYqyuvQ7deszW3r6uNRhFHGZyBc3AJbHADGuABtEAHYPAE3sAH+DSejXfjy/hetJaMYuYULJXx8wt4kKrV</latexit><latexit sha1_base64="qpORMRujpeYllEQDQJ0i//gKsH0=">AAACOnicbZBNS8MwGMfT+TbnW9Wjl+AQBGG0Q9CLMPAwjxu4F9hKSbN0C0vakqSDUfq5vPgpvHnw4kERr34A064Ht/lAyI///3lInr8XMSqVZb0apY3Nre2d8m5lb//g8Mg8PunKMBaYdHDIQtH3kCSMBqSjqGKkHwmCuMdIz5veZ35vRoSkYfCo5hFxOBoH1KcYKS25ZvsODn2BcNJ0E2ynMLvqadOdaYrSxIZXS1LC62khrTbnrp2mrlm1alZecB3sAqqgqJZrvgxHIY45CRRmSMqBbUXKSZBQFDOSVoaxJBHCUzQmA40B4kQ6Sb56Ci+0MoJ+KPQJFMzVvxMJ4lLOuac7OVITuepl4n/eIFb+rZPQIIoVCfDiIT9mUIUwyxGOqCBYsbkGhAXVf4V4gnSSSqdd0SHYqyuvQ7deszW3r6uNRhFHGZyBc3AJbHADGuABtEAHYPAE3sAH+DSejXfjy/hetJaMYuYULJXx8wt4kKrV</latexit><latexit sha1_base64="qpORMRujpeYllEQDQJ0i//gKsH0=">AAACOnicbZBNS8MwGMfT+TbnW9Wjl+AQBGG0Q9CLMPAwjxu4F9hKSbN0C0vakqSDUfq5vPgpvHnw4kERr34A064Ht/lAyI///3lInr8XMSqVZb0apY3Nre2d8m5lb//g8Mg8PunKMBaYdHDIQtH3kCSMBqSjqGKkHwmCuMdIz5veZ35vRoSkYfCo5hFxOBoH1KcYKS25ZvsODn2BcNJ0E2ynMLvqadOdaYrSxIZXS1LC62khrTbnrp2mrlm1alZecB3sAqqgqJZrvgxHIY45CRRmSMqBbUXKSZBQFDOSVoaxJBHCUzQmA40B4kQ6Sb56Ci+0MoJ+KPQJFMzVvxMJ4lLOuac7OVITuepl4n/eIFb+rZPQIIoVCfDiIT9mUIUwyxGOqCBYsbkGhAXVf4V4gnSSSqdd0SHYqyuvQ7deszW3r6uNRhFHGZyBc3AJbHADGuABtEAHYPAE3sAH+DSejXfjy/hetJaMYuYULJXx8wt4kKrV</latexit><latexit sha1_base64="qpORMRujpeYllEQDQJ0i//gKsH0=">AAACOnicbZBNS8MwGMfT+TbnW9Wjl+AQBGG0Q9CLMPAwjxu4F9hKSbN0C0vakqSDUfq5vPgpvHnw4kERr34A064Ht/lAyI///3lInr8XMSqVZb0apY3Nre2d8m5lb//g8Mg8PunKMBaYdHDIQtH3kCSMBqSjqGKkHwmCuMdIz5veZ35vRoSkYfCo5hFxOBoH1KcYKS25ZvsODn2BcNJ0E2ynMLvqadOdaYrSxIZXS1LC62khrTbnrp2mrlm1alZecB3sAqqgqJZrvgxHIY45CRRmSMqBbUXKSZBQFDOSVoaxJBHCUzQmA40B4kQ6Sb56Ci+0MoJ+KPQJFMzVvxMJ4lLOuac7OVITuepl4n/eIFb+rZPQIIoVCfDiIT9mUIUwyxGOqCBYsbkGhAXVf4V4gnSSSqdd0SHYqyuvQ7deszW3r6uNRhFHGZyBc3AJbHADGuABtEAHYPAE3sAH+DSejXfjy/hetJaMYuYULJXx8wt4kKrV</latexit>
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p(t) = p̄+Kc

✓
e(t) +

1

⌧I

Z t

0
e(t⇤)dt⇤ + ⌧D

de

dt

◆

<latexit sha1_base64="Sv6pP9hMcqwGvwrBIbz7IfLVmKg="></latexit><latexit sha1_base64="Sv6pP9hMcqwGvwrBIbz7IfLVmKg="></latexit><latexit sha1_base64="Sv6pP9hMcqwGvwrBIbz7IfLVmKg="></latexit><latexit sha1_base64="Sv6pP9hMcqwGvwrBIbz7IfLVmKg="></latexit>

P 0(s) = Kc

✓
E(s) +

1

⌧Is
E(s) + ⌧DsE(s)

◆

<latexit sha1_base64="rurr9Jf5chwAdhj11ze7k+eGp+c="></latexit><latexit sha1_base64="rurr9Jf5chwAdhj11ze7k+eGp+c="></latexit><latexit sha1_base64="rurr9Jf5chwAdhj11ze7k+eGp+c="></latexit><latexit sha1_base64="rurr9Jf5chwAdhj11ze7k+eGp+c="></latexit>

P 0(s)

E(s)
= Kc

✓
1 +

1

⌧Is
+ ⌧Ds

◆

<latexit sha1_base64="rNRfeKQsAixa+ofsGyVaXlsb8/U="></latexit><latexit sha1_base64="rNRfeKQsAixa+ofsGyVaXlsb8/U="></latexit><latexit sha1_base64="rNRfeKQsAixa+ofsGyVaXlsb8/U="></latexit><latexit sha1_base64="rNRfeKQsAixa+ofsGyVaXlsb8/U="></latexit>

Y ′

sp
E

Kc

(

1 +
1

τIs
+ τDs

)

P ′

G
Y ′

Gd

D′
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Integral mode removes the offset

Y ′

sp E
Kc

(

1 + 1

τIs

) P ′

Kp

τs+1

Y ′

Kd

τs+1

D′

U 0
<latexit sha1_base64="wvauto9uTE4celAfeeGueGmlY0k=">AAACFXicbVDLSsNAFJ3UV62vqks3g6XoKiQi6LLgxoWLKqYttKFMpjft0MmDmYlQQv7Arfo17sSta39GnKRZ2NYDA4dzH+fO8WLOpLKsb6Oytr6xuVXdru3s7u0f1A+POjJKBAWHRjwSPY9I4CwERzHFoRcLIIHHoetNb/J69wmEZFH4qGYxuAEZh8xnlCgtPThnw3rDMq0CeJXYJWmgEu1h/WcwimgSQKgoJ1L2bStWbkqEYpRDVhskEmJCp2QMfU1DEoB00+LSDDe1MsJ+JPQLFS7UvxMpCaScBZ7uDIiayOVaLv5X6yfKv3ZTFsaJgpDOjfyEYxXh/Nt4xARQxWeaECqYvhXTCRGEKh3Ogku+W0hfZk3MScwJBRMPCkMq0ruspgOzl+NZJZ0L07ZM+/6y0WqV0VXRCTpF58hGV6iFblEbOYgiHz2jF/RqvBnvxofxOW+tGOXMMVqA8fULkECe5g==</latexit><latexit sha1_base64="wvauto9uTE4celAfeeGueGmlY0k=">AAACFXicbVDLSsNAFJ3UV62vqks3g6XoKiQi6LLgxoWLKqYttKFMpjft0MmDmYlQQv7Arfo17sSta39GnKRZ2NYDA4dzH+fO8WLOpLKsb6Oytr6xuVXdru3s7u0f1A+POjJKBAWHRjwSPY9I4CwERzHFoRcLIIHHoetNb/J69wmEZFH4qGYxuAEZh8xnlCgtPThnw3rDMq0CeJXYJWmgEu1h/WcwimgSQKgoJ1L2bStWbkqEYpRDVhskEmJCp2QMfU1DEoB00+LSDDe1MsJ+JPQLFS7UvxMpCaScBZ7uDIiayOVaLv5X6yfKv3ZTFsaJgpDOjfyEYxXh/Nt4xARQxWeaECqYvhXTCRGEKh3Ogku+W0hfZk3MScwJBRMPCkMq0ruspgOzl+NZJZ0L07ZM+/6y0WqV0VXRCTpF58hGV6iFblEbOYgiHz2jF/RqvBnvxofxOW+tGOXMMVqA8fULkECe5g==</latexit><latexit sha1_base64="wvauto9uTE4celAfeeGueGmlY0k=">AAACFXicbVDLSsNAFJ3UV62vqks3g6XoKiQi6LLgxoWLKqYttKFMpjft0MmDmYlQQv7Arfo17sSta39GnKRZ2NYDA4dzH+fO8WLOpLKsb6Oytr6xuVXdru3s7u0f1A+POjJKBAWHRjwSPY9I4CwERzHFoRcLIIHHoetNb/J69wmEZFH4qGYxuAEZh8xnlCgtPThnw3rDMq0CeJXYJWmgEu1h/WcwimgSQKgoJ1L2bStWbkqEYpRDVhskEmJCp2QMfU1DEoB00+LSDDe1MsJ+JPQLFS7UvxMpCaScBZ7uDIiayOVaLv5X6yfKv3ZTFsaJgpDOjfyEYxXh/Nt4xARQxWeaECqYvhXTCRGEKh3Ogku+W0hfZk3MScwJBRMPCkMq0ruspgOzl+NZJZ0L07ZM+/6y0WqV0VXRCTpF58hGV6iFblEbOYgiHz2jF/RqvBnvxofxOW+tGOXMMVqA8fULkECe5g==</latexit><latexit sha1_base64="wvauto9uTE4celAfeeGueGmlY0k=">AAACFXicbVDLSsNAFJ3UV62vqks3g6XoKiQi6LLgxoWLKqYttKFMpjft0MmDmYlQQv7Arfo17sSta39GnKRZ2NYDA4dzH+fO8WLOpLKsb6Oytr6xuVXdru3s7u0f1A+POjJKBAWHRjwSPY9I4CwERzHFoRcLIIHHoetNb/J69wmEZFH4qGYxuAEZh8xnlCgtPThnw3rDMq0CeJXYJWmgEu1h/WcwimgSQKgoJ1L2bStWbkqEYpRDVhskEmJCp2QMfU1DEoB00+LSDDe1MsJ+JPQLFS7UvxMpCaScBZ7uDIiayOVaLv5X6yfKv3ZTFsaJgpDOjfyEYxXh/Nt4xARQxWeaECqYvhXTCRGEKh3Ogku+W0hfZk3MScwJBRMPCkMq0ruspgOzl+NZJZ0L07ZM+/6y0WqV0VXRCTpF58hGV6iFblEbOYgiHz2jF/RqvBnvxofxOW+tGOXMMVqA8fULkECe5g==</latexit>

time

y0sp
<latexit sha1_base64="el8GlIOMyVYj5RxLfuEGrehUjR0=">AAACGnicbVBNS8MwGE7n15xfU49egmPoqbQiKJ4GXjx4mOA+YCsjzdItLE1Dkgql9Ed4VX+NN/HqxT8jpl0PbvOBwMPzfjxvHl8wqrTjfFuVtfWNza3qdm1nd2//oH541FVRLDHp4IhFsu8jRRjlpKOpZqQvJEGhz0jPn93m9d4TkYpG/FEngnghmnAaUIy0kXrJ2ShVIhvVG47tFICrxC1JA5Roj+o/w3GE45BwjRlSauA6QnspkppiRrLaMFZEIDxDEzIwlKOQKC8tzs1g0yhjGETSPK5hof6dSFGoVBL6pjNEeqqWa7n4X20Q6+DaSykXsSYcz42CmEEdwfzvcEwlwZolhiAsqbkV4imSCGuT0IJLvluqQGVNyJBgCBMbDgtDLNP7rGYCc5fjWSXdC9t1bPfhstG6KaOrghNwCs6BC65AC9yBNugADGbgGbyAV+vNerc+rM95a8UqZ47BAqyvX05SoXA=</latexit><latexit sha1_base64="el8GlIOMyVYj5RxLfuEGrehUjR0=">AAACGnicbVBNS8MwGE7n15xfU49egmPoqbQiKJ4GXjx4mOA+YCsjzdItLE1Dkgql9Ed4VX+NN/HqxT8jpl0PbvOBwMPzfjxvHl8wqrTjfFuVtfWNza3qdm1nd2//oH541FVRLDHp4IhFsu8jRRjlpKOpZqQvJEGhz0jPn93m9d4TkYpG/FEngnghmnAaUIy0kXrJ2ShVIhvVG47tFICrxC1JA5Roj+o/w3GE45BwjRlSauA6QnspkppiRrLaMFZEIDxDEzIwlKOQKC8tzs1g0yhjGETSPK5hof6dSFGoVBL6pjNEeqqWa7n4X20Q6+DaSykXsSYcz42CmEEdwfzvcEwlwZolhiAsqbkV4imSCGuT0IJLvluqQGVNyJBgCBMbDgtDLNP7rGYCc5fjWSXdC9t1bPfhstG6KaOrghNwCs6BC65AC9yBNugADGbgGbyAV+vNerc+rM95a8UqZ47BAqyvX05SoXA=</latexit><latexit sha1_base64="el8GlIOMyVYj5RxLfuEGrehUjR0=">AAACGnicbVBNS8MwGE7n15xfU49egmPoqbQiKJ4GXjx4mOA+YCsjzdItLE1Dkgql9Ed4VX+NN/HqxT8jpl0PbvOBwMPzfjxvHl8wqrTjfFuVtfWNza3qdm1nd2//oH541FVRLDHp4IhFsu8jRRjlpKOpZqQvJEGhz0jPn93m9d4TkYpG/FEngnghmnAaUIy0kXrJ2ShVIhvVG47tFICrxC1JA5Roj+o/w3GE45BwjRlSauA6QnspkppiRrLaMFZEIDxDEzIwlKOQKC8tzs1g0yhjGETSPK5hof6dSFGoVBL6pjNEeqqWa7n4X20Q6+DaSykXsSYcz42CmEEdwfzvcEwlwZolhiAsqbkV4imSCGuT0IJLvluqQGVNyJBgCBMbDgtDLNP7rGYCc5fjWSXdC9t1bPfhstG6KaOrghNwCs6BC65AC9yBNugADGbgGbyAV+vNerc+rM95a8UqZ47BAqyvX05SoXA=</latexit><latexit sha1_base64="el8GlIOMyVYj5RxLfuEGrehUjR0=">AAACGnicbVBNS8MwGE7n15xfU49egmPoqbQiKJ4GXjx4mOA+YCsjzdItLE1Dkgql9Ed4VX+NN/HqxT8jpl0PbvOBwMPzfjxvHl8wqrTjfFuVtfWNza3qdm1nd2//oH541FVRLDHp4IhFsu8jRRjlpKOpZqQvJEGhz0jPn93m9d4TkYpG/FEngnghmnAaUIy0kXrJ2ShVIhvVG47tFICrxC1JA5Roj+o/w3GE45BwjRlSauA6QnspkppiRrLaMFZEIDxDEzIwlKOQKC8tzs1g0yhjGETSPK5hof6dSFGoVBL6pjNEeqqWa7n4X20Q6+DaSykXsSYcz42CmEEdwfzvcEwlwZolhiAsqbkV4imSCGuT0IJLvluqQGVNyJBgCBMbDgtDLNP7rGYCc5fjWSXdC9t1bPfhstG6KaOrghNwCs6BC65AC9yBNugADGbgGbyAV+vNerc+rM95a8UqZ47BAqyvX05SoXA=</latexit>

M<latexit sha1_base64="HcTkB+oIdxtdX9jWJCmzHDZtVG0=">AAACFHicdVDLSgMxFM34tr6qLt0ES8HVkNEOdlwJblwotGBroR1KJr3TBjMPkoxQhn6BW/Vr3Ilb9/6MmKkVVPRA4HDu49ycIBVcaULerLn5hcWl5ZXV0tr6xuZWeXunrZJMMmixRCSyE1AFgsfQ0lwL6KQSaBQIuA5uzor69S1IxZP4So9T8CM6jHnIGdVGal72yxViE9dzHYKJ7RLHOyqI59Vrrosdm0xRQTM0+uX33iBhWQSxZoIq1XVIqv2cSs2ZgEmplylIKbuhQ+gaGtMIlJ9PD53gqlEGOEykebHGU/X7RE4jpcZRYDojqkfqd60Q/6p1Mx3W/ZzHaaYhZp9GYSawTnDxazzgEpgWY0Mok9zcitmISsq0yeaHS7FbqlBNqljQVFAGNu5NDZnMLyYlE9hXKvh/0j60HWI7zVrl9GQW3QraQ/voADnoGJ2ic9RALcQQoDt0jx6sR+vJerZePlvnrNnMLvoB6/UDl3Ke9Q==</latexit><latexit sha1_base64="HcTkB+oIdxtdX9jWJCmzHDZtVG0=">AAACFHicdVDLSgMxFM34tr6qLt0ES8HVkNEOdlwJblwotGBroR1KJr3TBjMPkoxQhn6BW/Vr3Ilb9/6MmKkVVPRA4HDu49ycIBVcaULerLn5hcWl5ZXV0tr6xuZWeXunrZJMMmixRCSyE1AFgsfQ0lwL6KQSaBQIuA5uzor69S1IxZP4So9T8CM6jHnIGdVGal72yxViE9dzHYKJ7RLHOyqI59Vrrosdm0xRQTM0+uX33iBhWQSxZoIq1XVIqv2cSs2ZgEmplylIKbuhQ+gaGtMIlJ9PD53gqlEGOEykebHGU/X7RE4jpcZRYDojqkfqd60Q/6p1Mx3W/ZzHaaYhZp9GYSawTnDxazzgEpgWY0Mok9zcitmISsq0yeaHS7FbqlBNqljQVFAGNu5NDZnMLyYlE9hXKvh/0j60HWI7zVrl9GQW3QraQ/voADnoGJ2ic9RALcQQoDt0jx6sR+vJerZePlvnrNnMLvoB6/UDl3Ke9Q==</latexit><latexit sha1_base64="HcTkB+oIdxtdX9jWJCmzHDZtVG0=">AAACFHicdVDLSgMxFM34tr6qLt0ES8HVkNEOdlwJblwotGBroR1KJr3TBjMPkoxQhn6BW/Vr3Ilb9/6MmKkVVPRA4HDu49ycIBVcaULerLn5hcWl5ZXV0tr6xuZWeXunrZJMMmixRCSyE1AFgsfQ0lwL6KQSaBQIuA5uzor69S1IxZP4So9T8CM6jHnIGdVGal72yxViE9dzHYKJ7RLHOyqI59Vrrosdm0xRQTM0+uX33iBhWQSxZoIq1XVIqv2cSs2ZgEmplylIKbuhQ+gaGtMIlJ9PD53gqlEGOEykebHGU/X7RE4jpcZRYDojqkfqd60Q/6p1Mx3W/ZzHaaYhZp9GYSawTnDxazzgEpgWY0Mok9zcitmISsq0yeaHS7FbqlBNqljQVFAGNu5NDZnMLyYlE9hXKvh/0j60HWI7zVrl9GQW3QraQ/voADnoGJ2ic9RALcQQoDt0jx6sR+vJerZePlvnrNnMLvoB6/UDl3Ke9Q==</latexit><latexit sha1_base64="HcTkB+oIdxtdX9jWJCmzHDZtVG0=">AAACFHicdVDLSgMxFM34tr6qLt0ES8HVkNEOdlwJblwotGBroR1KJr3TBjMPkoxQhn6BW/Vr3Ilb9/6MmKkVVPRA4HDu49ycIBVcaULerLn5hcWl5ZXV0tr6xuZWeXunrZJMMmixRCSyE1AFgsfQ0lwL6KQSaBQIuA5uzor69S1IxZP4So9T8CM6jHnIGdVGal72yxViE9dzHYKJ7RLHOyqI59Vrrosdm0xRQTM0+uX33iBhWQSxZoIq1XVIqv2cSs2ZgEmplylIKbuhQ+gaGtMIlJ9PD53gqlEGOEykebHGU/X7RE4jpcZRYDojqkfqd60Q/6p1Mx3W/ZzHaaYhZp9GYSawTnDxazzgEpgWY0Mok9zcitmISsq0yeaHS7FbqlBNqljQVFAGNu5NDZnMLyYlE9hXKvh/0j60HWI7zVrl9GQW3QraQ/voADnoGJ2ic9RALcQQoDt0jx6sR+vJerZePlvnrNnMLvoB6/UDl3Ke9Q==</latexit>

y0(1) = M
<latexit sha1_base64="mFzY7yxmAsYKWpVjRBDR4gASc4c="></latexit><latexit sha1_base64="mFzY7yxmAsYKWpVjRBDR4gASc4c="></latexit><latexit sha1_base64="mFzY7yxmAsYKWpVjRBDR4gASc4c="></latexit><latexit sha1_base64="mFzY7yxmAsYKWpVjRBDR4gASc4c="></latexit>

hopefully
Y 0
sp(s) =

M

s
<latexit sha1_base64="yp5U6WQin6ukTTSIML7cZImEE3Q="></latexit><latexit sha1_base64="yp5U6WQin6ukTTSIML7cZImEE3Q="></latexit><latexit sha1_base64="yp5U6WQin6ukTTSIML7cZImEE3Q="></latexit><latexit sha1_base64="yp5U6WQin6ukTTSIML7cZImEE3Q="></latexit>
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Y 0(s)

Y 0
sp(s)

=

KcKp(⌧Is+1)
⌧Is(⌧s+1)

1 + KcKp(⌧Is+1)
⌧Is(⌧s+1)

=
KcKp(⌧Is+ 1)

⌧Is(⌧s+ 1) +KcKp(⌧Is+ 1)
<latexit sha1_base64="4VPsS3eeSKsJqii0ZeHkbOI13BM="></latexit><latexit sha1_base64="4VPsS3eeSKsJqii0ZeHkbOI13BM="></latexit><latexit sha1_base64="4VPsS3eeSKsJqii0ZeHkbOI13BM="></latexit><latexit sha1_base64="4VPsS3eeSKsJqii0ZeHkbOI13BM="></latexit>

Y ′

sp E
Kc

(

1 + 1

τIs

) P ′

Kp

τs+1

Y ′

Kd

τs+1

D′

U 0
<latexit sha1_base64="wvauto9uTE4celAfeeGueGmlY0k=">AAACFXicbVDLSsNAFJ3UV62vqks3g6XoKiQi6LLgxoWLKqYttKFMpjft0MmDmYlQQv7Arfo17sSta39GnKRZ2NYDA4dzH+fO8WLOpLKsb6Oytr6xuVXdru3s7u0f1A+POjJKBAWHRjwSPY9I4CwERzHFoRcLIIHHoetNb/J69wmEZFH4qGYxuAEZh8xnlCgtPThnw3rDMq0CeJXYJWmgEu1h/WcwimgSQKgoJ1L2bStWbkqEYpRDVhskEmJCp2QMfU1DEoB00+LSDDe1MsJ+JPQLFS7UvxMpCaScBZ7uDIiayOVaLv5X6yfKv3ZTFsaJgpDOjfyEYxXh/Nt4xARQxWeaECqYvhXTCRGEKh3Ogku+W0hfZk3MScwJBRMPCkMq0ruspgOzl+NZJZ0L07ZM+/6y0WqV0VXRCTpF58hGV6iFblEbOYgiHz2jF/RqvBnvxofxOW+tGOXMMVqA8fULkECe5g==</latexit><latexit sha1_base64="wvauto9uTE4celAfeeGueGmlY0k=">AAACFXicbVDLSsNAFJ3UV62vqks3g6XoKiQi6LLgxoWLKqYttKFMpjft0MmDmYlQQv7Arfo17sSta39GnKRZ2NYDA4dzH+fO8WLOpLKsb6Oytr6xuVXdru3s7u0f1A+POjJKBAWHRjwSPY9I4CwERzHFoRcLIIHHoetNb/J69wmEZFH4qGYxuAEZh8xnlCgtPThnw3rDMq0CeJXYJWmgEu1h/WcwimgSQKgoJ1L2bStWbkqEYpRDVhskEmJCp2QMfU1DEoB00+LSDDe1MsJ+JPQLFS7UvxMpCaScBZ7uDIiayOVaLv5X6yfKv3ZTFsaJgpDOjfyEYxXh/Nt4xARQxWeaECqYvhXTCRGEKh3Ogku+W0hfZk3MScwJBRMPCkMq0ruspgOzl+NZJZ0L07ZM+/6y0WqV0VXRCTpF58hGV6iFblEbOYgiHz2jF/RqvBnvxofxOW+tGOXMMVqA8fULkECe5g==</latexit><latexit sha1_base64="wvauto9uTE4celAfeeGueGmlY0k=">AAACFXicbVDLSsNAFJ3UV62vqks3g6XoKiQi6LLgxoWLKqYttKFMpjft0MmDmYlQQv7Arfo17sSta39GnKRZ2NYDA4dzH+fO8WLOpLKsb6Oytr6xuVXdru3s7u0f1A+POjJKBAWHRjwSPY9I4CwERzHFoRcLIIHHoetNb/J69wmEZFH4qGYxuAEZh8xnlCgtPThnw3rDMq0CeJXYJWmgEu1h/WcwimgSQKgoJ1L2bStWbkqEYpRDVhskEmJCp2QMfU1DEoB00+LSDDe1MsJ+JPQLFS7UvxMpCaScBZ7uDIiayOVaLv5X6yfKv3ZTFsaJgpDOjfyEYxXh/Nt4xARQxWeaECqYvhXTCRGEKh3Ogku+W0hfZk3MScwJBRMPCkMq0ruspgOzl+NZJZ0L07ZM+/6y0WqV0VXRCTpF58hGV6iFblEbOYgiHz2jF/RqvBnvxofxOW+tGOXMMVqA8fULkECe5g==</latexit><latexit sha1_base64="wvauto9uTE4celAfeeGueGmlY0k=">AAACFXicbVDLSsNAFJ3UV62vqks3g6XoKiQi6LLgxoWLKqYttKFMpjft0MmDmYlQQv7Arfo17sSta39GnKRZ2NYDA4dzH+fO8WLOpLKsb6Oytr6xuVXdru3s7u0f1A+POjJKBAWHRjwSPY9I4CwERzHFoRcLIIHHoetNb/J69wmEZFH4qGYxuAEZh8xnlCgtPThnw3rDMq0CeJXYJWmgEu1h/WcwimgSQKgoJ1L2bStWbkqEYpRDVhskEmJCp2QMfU1DEoB00+LSDDe1MsJ+JPQLFS7UvxMpCaScBZ7uDIiayOVaLv5X6yfKv3ZTFsaJgpDOjfyEYxXh/Nt4xARQxWeaECqYvhXTCRGEKh3Ogku+W0hfZk3MScwJBRMPCkMq0ruspgOzl+NZJZ0L07ZM+/6y0WqV0VXRCTpF58hGV6iFblEbOYgiHz2jF/RqvBnvxofxOW+tGOXMMVqA8fULkECe5g==</latexit>

Y 0(s) =
KcKp(⌧Is+ 1)

⌧Is(⌧s+ 1) +KcKp(⌧Is+ 1)
· M
s

<latexit sha1_base64="vh1wTk6dLpR0gC9EsyUomsvnJLo="></latexit><latexit sha1_base64="vh1wTk6dLpR0gC9EsyUomsvnJLo="></latexit><latexit sha1_base64="vh1wTk6dLpR0gC9EsyUomsvnJLo="></latexit><latexit sha1_base64="vh1wTk6dLpR0gC9EsyUomsvnJLo="></latexit>

If the closed-loop system is stable, 

y0(1) = lim
s!0

{s · Y 0(s)} =
KcKp

KcKp
·M = M

<latexit sha1_base64="OR6Fr0Kr0xJyZcsKjFzuZmKGYDI="></latexit><latexit sha1_base64="OR6Fr0Kr0xJyZcsKjFzuZmKGYDI="></latexit><latexit sha1_base64="OR6Fr0Kr0xJyZcsKjFzuZmKGYDI="></latexit><latexit sha1_base64="OR6Fr0Kr0xJyZcsKjFzuZmKGYDI="></latexit>

o↵set = y0sp(1)� y0(1) = M �M = 0
<latexit sha1_base64="yK6O8VoS3YKBtXabV15cSgbUCLA="></latexit><latexit sha1_base64="yK6O8VoS3YKBtXabV15cSgbUCLA="></latexit><latexit sha1_base64="yK6O8VoS3YKBtXabV15cSgbUCLA="></latexit><latexit sha1_base64="yK6O8VoS3YKBtXabV15cSgbUCLA="></latexit>

(Gain = 1)

Set point Tracking
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time

M<latexit sha1_base64="HcTkB+oIdxtdX9jWJCmzHDZtVG0=">AAACFHicdVDLSgMxFM34tr6qLt0ES8HVkNEOdlwJblwotGBroR1KJr3TBjMPkoxQhn6BW/Vr3Ilb9/6MmKkVVPRA4HDu49ycIBVcaULerLn5hcWl5ZXV0tr6xuZWeXunrZJMMmixRCSyE1AFgsfQ0lwL6KQSaBQIuA5uzor69S1IxZP4So9T8CM6jHnIGdVGal72yxViE9dzHYKJ7RLHOyqI59Vrrosdm0xRQTM0+uX33iBhWQSxZoIq1XVIqv2cSs2ZgEmplylIKbuhQ+gaGtMIlJ9PD53gqlEGOEykebHGU/X7RE4jpcZRYDojqkfqd60Q/6p1Mx3W/ZzHaaYhZp9GYSawTnDxazzgEpgWY0Mok9zcitmISsq0yeaHS7FbqlBNqljQVFAGNu5NDZnMLyYlE9hXKvh/0j60HWI7zVrl9GQW3QraQ/voADnoGJ2ic9RALcQQoDt0jx6sR+vJerZePlvnrNnMLvoB6/UDl3Ke9Q==</latexit><latexit sha1_base64="HcTkB+oIdxtdX9jWJCmzHDZtVG0=">AAACFHicdVDLSgMxFM34tr6qLt0ES8HVkNEOdlwJblwotGBroR1KJr3TBjMPkoxQhn6BW/Vr3Ilb9/6MmKkVVPRA4HDu49ycIBVcaULerLn5hcWl5ZXV0tr6xuZWeXunrZJMMmixRCSyE1AFgsfQ0lwL6KQSaBQIuA5uzor69S1IxZP4So9T8CM6jHnIGdVGal72yxViE9dzHYKJ7RLHOyqI59Vrrosdm0xRQTM0+uX33iBhWQSxZoIq1XVIqv2cSs2ZgEmplylIKbuhQ+gaGtMIlJ9PD53gqlEGOEykebHGU/X7RE4jpcZRYDojqkfqd60Q/6p1Mx3W/ZzHaaYhZp9GYSawTnDxazzgEpgWY0Mok9zcitmISsq0yeaHS7FbqlBNqljQVFAGNu5NDZnMLyYlE9hXKvh/0j60HWI7zVrl9GQW3QraQ/voADnoGJ2ic9RALcQQoDt0jx6sR+vJerZePlvnrNnMLvoB6/UDl3Ke9Q==</latexit><latexit sha1_base64="HcTkB+oIdxtdX9jWJCmzHDZtVG0=">AAACFHicdVDLSgMxFM34tr6qLt0ES8HVkNEOdlwJblwotGBroR1KJr3TBjMPkoxQhn6BW/Vr3Ilb9/6MmKkVVPRA4HDu49ycIBVcaULerLn5hcWl5ZXV0tr6xuZWeXunrZJMMmixRCSyE1AFgsfQ0lwL6KQSaBQIuA5uzor69S1IxZP4So9T8CM6jHnIGdVGal72yxViE9dzHYKJ7RLHOyqI59Vrrosdm0xRQTM0+uX33iBhWQSxZoIq1XVIqv2cSs2ZgEmplylIKbuhQ+gaGtMIlJ9PD53gqlEGOEykebHGU/X7RE4jpcZRYDojqkfqd60Q/6p1Mx3W/ZzHaaYhZp9GYSawTnDxazzgEpgWY0Mok9zcitmISsq0yeaHS7FbqlBNqljQVFAGNu5NDZnMLyYlE9hXKvh/0j60HWI7zVrl9GQW3QraQ/voADnoGJ2ic9RALcQQoDt0jx6sR+vJerZePlvnrNnMLvoB6/UDl3Ke9Q==</latexit><latexit sha1_base64="HcTkB+oIdxtdX9jWJCmzHDZtVG0=">AAACFHicdVDLSgMxFM34tr6qLt0ES8HVkNEOdlwJblwotGBroR1KJr3TBjMPkoxQhn6BW/Vr3Ilb9/6MmKkVVPRA4HDu49ycIBVcaULerLn5hcWl5ZXV0tr6xuZWeXunrZJMMmixRCSyE1AFgsfQ0lwL6KQSaBQIuA5uzor69S1IxZP4So9T8CM6jHnIGdVGal72yxViE9dzHYKJ7RLHOyqI59Vrrosdm0xRQTM0+uX33iBhWQSxZoIq1XVIqv2cSs2ZgEmplylIKbuhQ+gaGtMIlJ9PD53gqlEGOEykebHGU/X7RE4jpcZRYDojqkfqd60Q/6p1Mx3W/ZzHaaYhZp9GYSawTnDxazzgEpgWY0Mok9zcitmISsq0yeaHS7FbqlBNqljQVFAGNu5NDZnMLyYlE9hXKvh/0j60HWI7zVrl9GQW3QraQ/voADnoGJ2ic9RALcQQoDt0jx6sR+vJerZePlvnrNnMLvoB6/UDl3Ke9Q==</latexit>

d0(t)
<latexit sha1_base64="0G4CTxHwr/uGaIOjhDDG1MLzVPQ=">AAACGHicbVBNS8MwGE7n15xfU49egmM4L6UVQfE08OLBwwS7DbYy0jTdwtK0JKkwSn+DV/XXeBOv3vwzYtr14DYfCDw878fz5vFiRqWyrG+jsra+sblV3a7t7O7tH9QPj7oySgQmDo5YJPoekoRRThxFFSP9WBAUeoz0vOltXu89ESFpxB/VLCZuiMacBhQjpSXHP2up81G9YZlWAbhK7JI0QInOqP4z9COchIQrzJCUA9uKlZsioShmJKsNE0lihKdoTAaachQS6abFsRlsasWHQST04woW6t+JFIVSzkJPd4ZITeRyLRf/qw0SFVy7KeVxogjHc6MgYVBFMP859KkgWLGZJggLqm+FeIIEwkrns+CS7xYykFkTMhQzhIkJh4UhFul9VtOB2cvxrJLuhWlbpv1w2WjflNFVwQk4BS1ggyvQBnegAxyAAQXP4AW8Gm/Gu/FhfM5bK0Y5cwwWYHz9AmYAn9I=</latexit><latexit sha1_base64="0G4CTxHwr/uGaIOjhDDG1MLzVPQ=">AAACGHicbVBNS8MwGE7n15xfU49egmM4L6UVQfE08OLBwwS7DbYy0jTdwtK0JKkwSn+DV/XXeBOv3vwzYtr14DYfCDw878fz5vFiRqWyrG+jsra+sblV3a7t7O7tH9QPj7oySgQmDo5YJPoekoRRThxFFSP9WBAUeoz0vOltXu89ESFpxB/VLCZuiMacBhQjpSXHP2up81G9YZlWAbhK7JI0QInOqP4z9COchIQrzJCUA9uKlZsioShmJKsNE0lihKdoTAaachQS6abFsRlsasWHQST04woW6t+JFIVSzkJPd4ZITeRyLRf/qw0SFVy7KeVxogjHc6MgYVBFMP859KkgWLGZJggLqm+FeIIEwkrns+CS7xYykFkTMhQzhIkJh4UhFul9VtOB2cvxrJLuhWlbpv1w2WjflNFVwQk4BS1ggyvQBnegAxyAAQXP4AW8Gm/Gu/FhfM5bK0Y5cwwWYHz9AmYAn9I=</latexit><latexit sha1_base64="0G4CTxHwr/uGaIOjhDDG1MLzVPQ=">AAACGHicbVBNS8MwGE7n15xfU49egmM4L6UVQfE08OLBwwS7DbYy0jTdwtK0JKkwSn+DV/XXeBOv3vwzYtr14DYfCDw878fz5vFiRqWyrG+jsra+sblV3a7t7O7tH9QPj7oySgQmDo5YJPoekoRRThxFFSP9WBAUeoz0vOltXu89ESFpxB/VLCZuiMacBhQjpSXHP2up81G9YZlWAbhK7JI0QInOqP4z9COchIQrzJCUA9uKlZsioShmJKsNE0lihKdoTAaachQS6abFsRlsasWHQST04woW6t+JFIVSzkJPd4ZITeRyLRf/qw0SFVy7KeVxogjHc6MgYVBFMP859KkgWLGZJggLqm+FeIIEwkrns+CS7xYykFkTMhQzhIkJh4UhFul9VtOB2cvxrJLuhWlbpv1w2WjflNFVwQk4BS1ggyvQBnegAxyAAQXP4AW8Gm/Gu/FhfM5bK0Y5cwwWYHz9AmYAn9I=</latexit><latexit sha1_base64="0G4CTxHwr/uGaIOjhDDG1MLzVPQ=">AAACGHicbVBNS8MwGE7n15xfU49egmM4L6UVQfE08OLBwwS7DbYy0jTdwtK0JKkwSn+DV/XXeBOv3vwzYtr14DYfCDw878fz5vFiRqWyrG+jsra+sblV3a7t7O7tH9QPj7oySgQmDo5YJPoekoRRThxFFSP9WBAUeoz0vOltXu89ESFpxB/VLCZuiMacBhQjpSXHP2up81G9YZlWAbhK7JI0QInOqP4z9COchIQrzJCUA9uKlZsioShmJKsNE0lihKdoTAaachQS6abFsRlsasWHQST04woW6t+JFIVSzkJPd4ZITeRyLRf/qw0SFVy7KeVxogjHc6MgYVBFMP859KkgWLGZJggLqm+FeIIEwkrns+CS7xYykFkTMhQzhIkJh4UhFul9VtOB2cvxrJLuhWlbpv1w2WjflNFVwQk4BS1ggyvQBnegAxyAAQXP4AW8Gm/Gu/FhfM5bK0Y5cwwWYHz9AmYAn9I=</latexit>

time

y0(t)
<latexit sha1_base64="hK8RBW2qtopKUFrVTb6z6+YtXCg=">AAACGHicbVBNS8MwGE7n15xfU49egmM4L6UVQfE08OLBwwS7DbYy0izdwtK0JKlQSn+DV/XXeBOv3vwzYtr14DYfCDw878fz5vEiRqWyrG+jsra+sblV3a7t7O7tH9QPj7oyjAUmDg5ZKPoekoRRThxFFSP9SBAUeIz0vNltXu89ESFpyB9VEhE3QBNOfYqR0pKTnLXU+ajesEyrAFwldkkaoERnVP8ZjkMcB4QrzJCUA9uKlJsioShmJKsNY0kihGdoQgaachQQ6abFsRlsamUM/VDoxxUs1L8TKQqkTAJPdwZITeVyLRf/qw1i5V+7KeVRrAjHcyM/ZlCFMP85HFNBsGKJJggLqm+FeIoEwkrns+CS7xbSl1kTMhQxhIkJh4UhFul9VtOB2cvxrJLuhWlbpv1w2WjflNFVwQk4BS1ggyvQBnegAxyAAQXP4AW8Gm/Gu/FhfM5bK0Y5cwwWYHz9AonEn+c=</latexit><latexit sha1_base64="hK8RBW2qtopKUFrVTb6z6+YtXCg=">AAACGHicbVBNS8MwGE7n15xfU49egmM4L6UVQfE08OLBwwS7DbYy0izdwtK0JKlQSn+DV/XXeBOv3vwzYtr14DYfCDw878fz5vEiRqWyrG+jsra+sblV3a7t7O7tH9QPj7oyjAUmDg5ZKPoekoRRThxFFSP9SBAUeIz0vNltXu89ESFpyB9VEhE3QBNOfYqR0pKTnLXU+ajesEyrAFwldkkaoERnVP8ZjkMcB4QrzJCUA9uKlJsioShmJKsNY0kihGdoQgaachQQ6abFsRlsamUM/VDoxxUs1L8TKQqkTAJPdwZITeVyLRf/qw1i5V+7KeVRrAjHcyM/ZlCFMP85HFNBsGKJJggLqm+FeIoEwkrns+CS7xbSl1kTMhQxhIkJh4UhFul9VtOB2cvxrJLuhWlbpv1w2WjflNFVwQk4BS1ggyvQBnegAxyAAQXP4AW8Gm/Gu/FhfM5bK0Y5cwwWYHz9AonEn+c=</latexit><latexit sha1_base64="hK8RBW2qtopKUFrVTb6z6+YtXCg=">AAACGHicbVBNS8MwGE7n15xfU49egmM4L6UVQfE08OLBwwS7DbYy0izdwtK0JKlQSn+DV/XXeBOv3vwzYtr14DYfCDw878fz5vEiRqWyrG+jsra+sblV3a7t7O7tH9QPj7oyjAUmDg5ZKPoekoRRThxFFSP9SBAUeIz0vNltXu89ESFpyB9VEhE3QBNOfYqR0pKTnLXU+ajesEyrAFwldkkaoERnVP8ZjkMcB4QrzJCUA9uKlJsioShmJKsNY0kihGdoQgaachQQ6abFsRlsamUM/VDoxxUs1L8TKQqkTAJPdwZITeVyLRf/qw1i5V+7KeVRrAjHcyM/ZlCFMP85HFNBsGKJJggLqm+FeIoEwkrns+CS7xbSl1kTMhQxhIkJh4UhFul9VtOB2cvxrJLuhWlbpv1w2WjflNFVwQk4BS1ggyvQBnegAxyAAQXP4AW8Gm/Gu/FhfM5bK0Y5cwwWYHz9AonEn+c=</latexit><latexit sha1_base64="hK8RBW2qtopKUFrVTb6z6+YtXCg=">AAACGHicbVBNS8MwGE7n15xfU49egmM4L6UVQfE08OLBwwS7DbYy0izdwtK0JKlQSn+DV/XXeBOv3vwzYtr14DYfCDw878fz5vEiRqWyrG+jsra+sblV3a7t7O7tH9QPj7oyjAUmDg5ZKPoekoRRThxFFSP9SBAUeIz0vNltXu89ESFpyB9VEhE3QBNOfYqR0pKTnLXU+ajesEyrAFwldkkaoERnVP8ZjkMcB4QrzJCUA9uKlJsioShmJKsNY0kihGdoQgaachQQ6abFsRlsamUM/VDoxxUs1L8TKQqkTAJPdwZITeVyLRf/qw1i5V+7KeVRrAjHcyM/ZlCFMP85HFNBsGKJJggLqm+FeIoEwkrns+CS7xbSl1kTMhQxhIkJh4UhFul9VtOB2cvxrJLuhWlbpv1w2WjflNFVwQk4BS1ggyvQBnegAxyAAQXP4AW8Gm/Gu/FhfM5bK0Y5cwwWYHz9AonEn+c=</latexit>

y0(1) = 0
<latexit sha1_base64="Ik/gZtXG85XezY1orwtBqxxN+Vk="></latexit><latexit sha1_base64="Ik/gZtXG85XezY1orwtBqxxN+Vk="></latexit><latexit sha1_base64="Ik/gZtXG85XezY1orwtBqxxN+Vk="></latexit><latexit sha1_base64="Ik/gZtXG85XezY1orwtBqxxN+Vk="></latexit>

Y 0(s)

D0(s)
=

Kd/(⌧s+ 1)

1 +Kc

⇣
1 + 1

⌧Is

⌘⇣
Kp

⌧s+1

⌘

<latexit sha1_base64="wqHwVZt6zg/bCRFb/12cREWDmsU="></latexit><latexit sha1_base64="wqHwVZt6zg/bCRFb/12cREWDmsU="></latexit><latexit sha1_base64="wqHwVZt6zg/bCRFb/12cREWDmsU="></latexit><latexit sha1_base64="wqHwVZt6zg/bCRFb/12cREWDmsU="></latexit>

Y 0(s) =
Kd⌧Is

⌧I⌧s2 + (⌧I +KpKc⌧I)s+KcKp
· M
s

<latexit sha1_base64="eyjneXyKzodbFp44VXanhYDMLQE="></latexit><latexit sha1_base64="eyjneXyKzodbFp44VXanhYDMLQE="></latexit><latexit sha1_base64="eyjneXyKzodbFp44VXanhYDMLQE="></latexit><latexit sha1_base64="eyjneXyKzodbFp44VXanhYDMLQE="></latexit>

If the closed-loop system is stable, 

y0(1) = lim
s!0

{sY 0(s)} = 0
<latexit sha1_base64="XKmOBYYU4682xoJLMgoh8ik0aEM="></latexit><latexit sha1_base64="XKmOBYYU4682xoJLMgoh8ik0aEM="></latexit><latexit sha1_base64="XKmOBYYU4682xoJLMgoh8ik0aEM="></latexit><latexit sha1_base64="XKmOBYYU4682xoJLMgoh8ik0aEM="></latexit>

(Gain = 0)

No offset
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Characteristic Equation

1 +GOL = 0
<latexit sha1_base64="mbpVbU/xfzMYDZChiGunnW2shu4=">AAACIXicbVDLSsNAFL2pr1pfVZduBktBEEoigm6EggtdFKxgH9DGMplO2qGTBzMToYT8h1v1a9yJO/FfxEmahW09MHA45945l+OEnEllml9GYWV1bX2juFna2t7Z3SvvH7RlEAlCWyTggeg6WFLOfNpSTHHaDQXFnsNpx5lcp37niQrJAv9BTUNqe3jkM5cRrLT0aKFTdDOI7xoJukLmoFwxa2YGtEysnFQgR3NQ/ukPAxJ51FeEYyl7lhkqO8ZCMcJpUupHkoaYTPCI9jT1sUelHWdXJ6iqlSFyA6Gfr1Cm/t2IsSfl1HP0pIfVWC56qfif14uUe2nHzA8jRX0yC3IjjlSA0grQkAlKFJ9qgolg+lZExlhgonRRcynp30K6MqkijkOOCa2hfhZIRNxISrowa7GeZdI+q1lmzbo/r9TreXVFOIJjOAELLqAOt9CEFhAQ8Awv8Gq8Ge/Gh/E5Gy0Y+c4hzMH4/gV9/qJk</latexit><latexit sha1_base64="mbpVbU/xfzMYDZChiGunnW2shu4=">AAACIXicbVDLSsNAFL2pr1pfVZduBktBEEoigm6EggtdFKxgH9DGMplO2qGTBzMToYT8h1v1a9yJO/FfxEmahW09MHA45945l+OEnEllml9GYWV1bX2juFna2t7Z3SvvH7RlEAlCWyTggeg6WFLOfNpSTHHaDQXFnsNpx5lcp37niQrJAv9BTUNqe3jkM5cRrLT0aKFTdDOI7xoJukLmoFwxa2YGtEysnFQgR3NQ/ukPAxJ51FeEYyl7lhkqO8ZCMcJpUupHkoaYTPCI9jT1sUelHWdXJ6iqlSFyA6Gfr1Cm/t2IsSfl1HP0pIfVWC56qfif14uUe2nHzA8jRX0yC3IjjlSA0grQkAlKFJ9qgolg+lZExlhgonRRcynp30K6MqkijkOOCa2hfhZIRNxISrowa7GeZdI+q1lmzbo/r9TreXVFOIJjOAELLqAOt9CEFhAQ8Awv8Gq8Ge/Gh/E5Gy0Y+c4hzMH4/gV9/qJk</latexit><latexit sha1_base64="mbpVbU/xfzMYDZChiGunnW2shu4=">AAACIXicbVDLSsNAFL2pr1pfVZduBktBEEoigm6EggtdFKxgH9DGMplO2qGTBzMToYT8h1v1a9yJO/FfxEmahW09MHA45945l+OEnEllml9GYWV1bX2juFna2t7Z3SvvH7RlEAlCWyTggeg6WFLOfNpSTHHaDQXFnsNpx5lcp37niQrJAv9BTUNqe3jkM5cRrLT0aKFTdDOI7xoJukLmoFwxa2YGtEysnFQgR3NQ/ukPAxJ51FeEYyl7lhkqO8ZCMcJpUupHkoaYTPCI9jT1sUelHWdXJ6iqlSFyA6Gfr1Cm/t2IsSfl1HP0pIfVWC56qfif14uUe2nHzA8jRX0yC3IjjlSA0grQkAlKFJ9qgolg+lZExlhgonRRcynp30K6MqkijkOOCa2hfhZIRNxISrowa7GeZdI+q1lmzbo/r9TreXVFOIJjOAELLqAOt9CEFhAQ8Awv8Gq8Ge/Gh/E5Gy0Y+c4hzMH4/gV9/qJk</latexit><latexit sha1_base64="mbpVbU/xfzMYDZChiGunnW2shu4=">AAACIXicbVDLSsNAFL2pr1pfVZduBktBEEoigm6EggtdFKxgH9DGMplO2qGTBzMToYT8h1v1a9yJO/FfxEmahW09MHA45945l+OEnEllml9GYWV1bX2juFna2t7Z3SvvH7RlEAlCWyTggeg6WFLOfNpSTHHaDQXFnsNpx5lcp37niQrJAv9BTUNqe3jkM5cRrLT0aKFTdDOI7xoJukLmoFwxa2YGtEysnFQgR3NQ/ukPAxJ51FeEYyl7lhkqO8ZCMcJpUupHkoaYTPCI9jT1sUelHWdXJ6iqlSFyA6Gfr1Cm/t2IsSfl1HP0pIfVWC56qfif14uUe2nHzA8jRX0yC3IjjlSA0grQkAlKFJ9qgolg+lZExlhgonRRcynp30K6MqkijkOOCa2hfhZIRNxISrowa7GeZdI+q1lmzbo/r9TreXVFOIJjOAELLqAOt9CEFhAQ8Awv8Gq8Ge/Gh/E5Gy0Y+c4hzMH4/gV9/qJk</latexit>

Roots of the above equation are the poles of the closed-loop functions 
(important information for analyzing closed-loop dynamics)

For stability,  make sure all the roots are in the Left-Half-Plane (negative 
real parts)

• can be checked by Routh’s test

• or by direct substitution

Note: Poles of the systems higher than 2nd-order are difficult to find
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Routh’s Test

19

Determining whether any of the roots are positive (unstable) 
without calculating the roots

Setting up the Routh Array

ans
n + an�1s

n�1 + · · ·+ a1s+ a0 = 0 (, 1 +GOL = 0)
<latexit sha1_base64="+rZq1hwKgIBTcnqRouQBfWV02mI="></latexit><latexit sha1_base64="+rZq1hwKgIBTcnqRouQBfWV02mI="></latexit><latexit sha1_base64="+rZq1hwKgIBTcnqRouQBfWV02mI="></latexit><latexit sha1_base64="+rZq1hwKgIBTcnqRouQBfWV02mI="></latexit>

i) Make an > 0

ii) A necessary condition for stability

: All of the coefficients (an, …, a0) must be positive. If any coef. is 
negative or zero, at least one root lies to the right of, or on, the 
imaginary axis

If all the ai’s are positive, construct Routh Array
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iii) Construct Routh Array

Row

1 an an-2 an-4 …

2 an-1 an-3 an-5 …

3 b1 b2 b3

4 c1 c2 c3

⠇

n+1

b1 =
an�1an�2 � anan�3

an�1
<latexit sha1_base64="xFTRWb0vZDpbvlDXYNot0C1Ffdk="></latexit><latexit sha1_base64="xFTRWb0vZDpbvlDXYNot0C1Ffdk="></latexit><latexit sha1_base64="xFTRWb0vZDpbvlDXYNot0C1Ffdk="></latexit><latexit sha1_base64="xFTRWb0vZDpbvlDXYNot0C1Ffdk="></latexit>

b2 =
an�1an�4 � anan�5

an�1
<latexit sha1_base64="UswqOczD7IVJN3U71s/2EvFIk18="></latexit><latexit sha1_base64="UswqOczD7IVJN3U71s/2EvFIk18="></latexit><latexit sha1_base64="UswqOczD7IVJN3U71s/2EvFIk18="></latexit><latexit sha1_base64="UswqOczD7IVJN3U71s/2EvFIk18="></latexit>

c1 =
b1an�3 � b2an�1

b1
<latexit sha1_base64="GOsJisejm64WLHBrQnLJVSK8Sn4="></latexit><latexit sha1_base64="GOsJisejm64WLHBrQnLJVSK8Sn4="></latexit><latexit sha1_base64="GOsJisejm64WLHBrQnLJVSK8Sn4="></latexit><latexit sha1_base64="GOsJisejm64WLHBrQnLJVSK8Sn4="></latexit>

c2 =
b1an�5 � b3an�1

b1
<latexit sha1_base64="+rwXOtY5Nhd6dEVg4NMCPVUtDcc="></latexit><latexit sha1_base64="+rwXOtY5Nhd6dEVg4NMCPVUtDcc="></latexit><latexit sha1_base64="+rwXOtY5Nhd6dEVg4NMCPVUtDcc="></latexit><latexit sha1_base64="+rwXOtY5Nhd6dEVg4NMCPVUtDcc="></latexit>

All the coefficients in the first column are 
positive           all the poles are negative.
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Find the upper bound on Kc (P-controller) for closed-loop 
stability of

Gp(s) =
1

(3s+ 1)(2s+ 1)(s+ 1)
=

1

6s3 + 11s2 + 6s+ 1
<latexit sha1_base64="KVtVF3l4qkpV8W22ho0sZXauXao="></latexit><latexit sha1_base64="KVtVF3l4qkpV8W22ho0sZXauXao="></latexit><latexit sha1_base64="KVtVF3l4qkpV8W22ho0sZXauXao="></latexit><latexit sha1_base64="KVtVF3l4qkpV8W22ho0sZXauXao="></latexit>
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Direct Substitution 

22

Re

Im unstable
At the limits of instability, the 
closed-loop poles will be on 
the imaginary axis

1 +GOL = 0 (s = j!)
<latexit sha1_base64="CczE7L9SjBEaC5MXfaAV1SI9FQ0="></latexit><latexit sha1_base64="CczE7L9SjBEaC5MXfaAV1SI9FQ0="></latexit><latexit sha1_base64="CczE7L9SjBEaC5MXfaAV1SI9FQ0="></latexit><latexit sha1_base64="CczE7L9SjBEaC5MXfaAV1SI9FQ0="></latexit>

This method works with a system with time delay.

Routh’s method does not
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6s3 + 11s2 + 6s+ 1 +Kc = 0
<latexit sha1_base64="Pi7Iu6n7QOJ7w4a+yJcin2rxpZE="></latexit><latexit sha1_base64="Pi7Iu6n7QOJ7w4a+yJcin2rxpZE="></latexit><latexit sha1_base64="Pi7Iu6n7QOJ7w4a+yJcin2rxpZE="></latexit><latexit sha1_base64="Pi7Iu6n7QOJ7w4a+yJcin2rxpZE="></latexit>

6(j!)3 + 11(j!)2 + 6(j!) + 1 +Kc = 0
<latexit sha1_base64="F9ES3B5kFAukcLo0yn2D+HmMmCo="></latexit><latexit sha1_base64="F9ES3B5kFAukcLo0yn2D+HmMmCo="></latexit><latexit sha1_base64="F9ES3B5kFAukcLo0yn2D+HmMmCo="></latexit><latexit sha1_base64="F9ES3B5kFAukcLo0yn2D+HmMmCo="></latexit>

(1 +Kc � 11!2) + 6(�!3 + !)j = 0
<latexit sha1_base64="n7ZYr0Ma0Ie4XpNSvban7ewRHuI="></latexit><latexit sha1_base64="n7ZYr0Ma0Ie4XpNSvban7ewRHuI="></latexit><latexit sha1_base64="n7ZYr0Ma0Ie4XpNSvban7ewRHuI="></latexit><latexit sha1_base64="n7ZYr0Ma0Ie4XpNSvban7ewRHuI="></latexit>


