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Background
High-level synthesis (HLS)

I Translate high-level programming languages (e.g., C/C++) to low-level hardware
description languages (HDLs).

I Under the guidance of the HLS directives (pragmas).
I Same high-level descriptions, different HLS directives→ different hardware

implementations.
I For each application, a group of HLS directives is represented as a configuration

vector x.
comp(int in[10], int out[10]): 

#pragma HLS INLINE={ON, OFF}

for(i = 0; i < 10; i ++) { 

in[i] = out[i];

#pragma HLS UNROLL factor={2,5,10}

}

Pseudo-codes and HLS directives. The directives are in red. Each directive has some factors, e.g., 2, 5, and 10.
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Background
Various types of directives

Function
dataflow, inline
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High Level 
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Reports

Post-Synth 
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Post-Impl 
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Longer running times, more accurate reports

Multiple conflicting design objectives (three fidelities)

I delay, power consumption, and resource consumption
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Background
Pareto optimality – find some Pareto-optimal points

I 3 objective functions. fm : X → R, for
m = 1, 2, 3.

I A value point y = [ f1(x), f2(x), f3(x) ], in
the value space Y .

I For yi, yj ∈ Y , yi dominates yj when
yi,m ≥ yj,m, for ∀ m ∈ {1, 2, 3},
represented as yi � yj.

I The non-dominated points are called
Pareto-Optimal Set, P(Y) ∈ Y .

I Blank cells are dominated
I Pareto hyper-volume PVvref (P(Y)).
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Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1

<latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit>

vref
<latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit>
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Background
Pareto optimality – find some Pareto-optimal points

I 3 objective functions. fm : X → R, for
m = 1, 2, 3.

I A value point y = [ f1(x), f2(x), f3(x) ], in
the value space Y .

I For yi, yj ∈ Y , yi dominates yj when
yi,m ≥ yj,m, for ∀ m ∈ {1, 2, 3},
represented as yi � yj.

I The non-dominated points are called
Pareto-Optimal Set, P(Y) ∈ Y .

I Blank cells are dominated
I Pareto hyper-volume PVvref (P(Y)).

b1
1

<latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit>

b1
2

<latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit>

b1
3

<latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit>

b1
4

<latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit>

Delay(x)
<latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit>

Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1

<latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit>

vref
<latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit>
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Background
Pareto optimality – find some Pareto-optimal points

I 3 objective functions. fm : X → R, for
m = 1, 2, 3.

I A value point y = [ f1(x), f2(x), f3(x) ], in
the value space Y .

I For yi, yj ∈ Y , yi dominates yj when
yi,m ≥ yj,m, for ∀ m ∈ {1, 2, 3},
represented as yi � yj.

I The non-dominated points are called
Pareto-Optimal Set, P(Y) ∈ Y .

I Blank cells are dominated
I Pareto hyper-volume PVvref (P(Y)).

b1
1

<latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit>

b1
2

<latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit>

b1
3

<latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit>

b1
4

<latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit>

Delay(x)
<latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit>

Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1

<latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit>

vref
<latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit>
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Background
Pareto optimality – find some Pareto-optimal points

I 3 objective functions. fm : X → R, for
m = 1, 2, 3.

I A value point y = [ f1(x), f2(x), f3(x) ], in
the value space Y .

I For yi, yj ∈ Y , yi dominates yj when
yi,m ≥ yj,m, for ∀ m ∈ {1, 2, 3},
represented as yi � yj.

I The non-dominated points are called
Pareto-Optimal Set, P(Y) ∈ Y .

I Blank cells are dominated
I Pareto hyper-volume PVvref (P(Y)).

b1
1

<latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit>

b1
2

<latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit>

b1
3

<latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit>

b1
4

<latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit>

Delay(x)
<latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit>

Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1

<latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit>

vref
<latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit>

4 / 13



Background
Pareto optimality – find some Pareto-optimal points

I 3 objective functions. fm : X → R, for
m = 1, 2, 3.

I A value point y = [ f1(x), f2(x), f3(x) ], in
the value space Y .

I For yi, yj ∈ Y , yi dominates yj when
yi,m ≥ yj,m, for ∀ m ∈ {1, 2, 3},
represented as yi � yj.

I The non-dominated points are called
Pareto-Optimal Set, P(Y) ∈ Y .

I Blank cells are dominated
I Pareto hyper-volume PVvref (P(Y)).

b1
1

<latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit>

b1
2

<latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit>

b1
3

<latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit>

b1
4

<latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit>

Delay(x)
<latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit>

Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1
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4 / 13



Background
Target

I Find the Pareto-optimal points in HLS design problem

Challenges

I Hard to predict the performance values according to the directives
I Hard to characterize the complicated relationships between the multiple objectives
I Hard to balance the consumption of running time and accuracy of results

Requirements

I Develop a flexible and general method
I Strike a balance between optimization workloads and accuracy of results
I Able to characterize the complicated relationships between the HLS directives and

multiple objectives
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Our Solution
Optimization strategy

I Bayesian optimization

I Acquisition function: expected improvement

Multi-fidelity model

I Non-linear Gaussian process model

Multi-objective model

I Pareto learning

I Correlated Gaussian prorcess model
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Multi-Fidelity Model
Traditional linear correlation model

f h
m(x) = ρh × f l

m(x) + f e
m(x).

I ρh: a scaling factor. f e
m(x): error term.

Our non-linear correlation model
The reports of the low fidelity are concatenated as part of the inputs to the next high fidelity.

f h
m(x) = zh

m( f l
m(x), x ) + f e

m(x).

I zh
m(·): correlation term, modelled by a GP model.
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Multi-Objective Model – Pareto Learning
Acquisition function: expected improvement of Pareto hyper-volume

I At step t + 1 of Bayesian optimization, we already have data set D = {xs, ys}ts=1, with
P(Y) = {ys}ts=1. Sample a new point xt+1, the predicted value is y(xt+1).

EIPV(xt+1|D) = Ep(y(xt+1)|D)

[
PVvref (P(Y ∪ y(xt+1)))− PVvref (P(Y))

]
.
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<latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit>

Delay(x)
<latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit>

Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1

<latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit>

vref
<latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit>

b1
1

<latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit>

b1
2

<latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit>

b1
3

<latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit>

b1
4

<latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit>

Delay(x)
<latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit>

Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1

<latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit>

vref
<latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit>
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Multi-Objective Model – Pareto Learning
Acquisition function: expected improvement of Pareto hyper-volume

I At step t + 1 of Bayesian optimization, we already have data set D = {xs, ys}ts=1, with
P(Y) = {ys}ts=1. Sample a new point xt+1, the predicted value is y(xt+1).

EIPV(xt+1|D) = Ep(y(xt+1)|D)

[
PVvref (P(Y ∪ y(xt+1)))− PVvref (P(Y))

]
.

b1
1

<latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit>

b1
2

<latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit>

b1
3

<latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit>

b1
4

<latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit>

Delay(x)
<latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit>

Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1

<latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit>

vref
<latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit>

b1
1

<latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit><latexit sha1_base64="SzmzZXmUxQwc2s6db1xg9ZcmS/A=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoCcpePFYwW0L7VqyabYNzSZLkhXK0t/gxYMiXv1B3vw3pu0etPXBwOO9GWbmRangxvr+t1daW9/Y3CpvV3Z29/YPqodHLaMyTVlAlVC6ExHDBJcssNwK1kk1I0kkWDsa38789hPThiv5YCcpCxMylDzmlFgnBVEfP+J+tebX/TnQKsEFqUGBZr/61RsomiVMWiqIMV3spzbMibacCjat9DLDUkLHZMi6jkqSMBPm82On6MwpAxQr7UpaNFd/T+QkMWaSRK4zIXZklr2Z+J/XzWx8HeZcppllki4WxZlAVqHZ52jANaNWTBwhVHN3K6Ijogm1Lp+KCwEvv7xKWhd17Nfx/WWtcVPEUYYTOIVzwHAFDbiDJgRAgcMzvMKbJ70X7937WLSWvGLmGP7A+/wBDdeOKQ==</latexit>

b1
2

<latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit><latexit sha1_base64="clWUsh69DCgmf3XZkQ9HCQXuO24=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftivP3r9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD12OKg==</latexit>

b1
3

<latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit><latexit sha1_base64="cj8U/d0EPE4GkXsq3Fc7QU5MDFE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokKepKCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eCwaZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHt1O/9cS1EYl6wHHKg5gOlIgEo2glP+xdPHq9StWtuTOQZeIVpAoFGr3KV7efsCzmCpmkxnQ8N8UgpxoFk3xS7maGp5SN6IB3LFU05ibIZ8dOyKlV+iRKtC2FZKb+nshpbMw4Dm1nTHFoFr2p+J/XyTC6DnKh0gy5YvNFUSYJJmT6OekLzRnKsSWUaWFvJWxINWVo8ynbELzFl5dJ87zmuTXv/rJavyniKMExnMAZeHAFdbiDBvjAQMAzvMKbo5wX5935mLeuOMXMEfyB8/kDEOOOKw==</latexit>

b1
4

<latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit><latexit sha1_base64="m4dsXF90JJN3l2qKjkVZRFoFxFQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8tmu2mXbjZhdyKU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymtrW9sbpW3Kzu7e/sH1cOjlkkyzbjPEpnoTkgNl0JxHwVK3kk1p3EoeTsc38789hPXRiTqAScpD2I6VCISjKKV/LB/+ej1qzW37s5BVolXkBoUaParX71BwrKYK2SSGtP13BSDnGoUTPJppZcZnlI2pkPetVTRmJsgnx87JWdWGZAo0bYUkrn6eyKnsTGTOLSdMcWRWfZm4n9eN8PoOsiFSjPkii0WRZkkmJDZ52QgNGcoJ5ZQpoW9lbAR1ZShzadiQ/CWX14lrYu659a9+8ta46aIowwncArn4MEVNOAOmuADAwHP8ApvjnJenHfnY9FacoqZY/gD5/MHEmmOLA==</latexit>

Delay(x)
<latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit><latexit sha1_base64="PIfXQp2KACh79MN7G5FcyLUGJvU=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD14COjBYwTzgGQJs5PeZMjsw5lZcVnyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXV4suNK2/W0VVlbX1jeKm6Wt7Z3dvfL+QUtFiWTYZJGIZMejCgUPsam5FtiJJdLAE9j2xtdTv/2IUvEovNdpjG5AhyH3OaPaSJ0bFDStPp32yxW7Zs9AlomTkwrkaPTLX71BxJIAQ80EVarr2LF2Myo1ZwInpV6iMKZsTIfYNTSkASo3m907ISdGGRA/kqZCTWbq74mMBkqlgWc6A6pHatGbiv953UT7l27GwzjRGLL5Ij8RREdk+jwZcIlMi9QQyiQ3txI2opIybSIqmRCcxZeXSeus5tg15+68Ur/K4yjCERxDFRy4gDrcQgOawEDAM7zCm/VgvVjv1se8tWDlM4fwB9bnD1opj3w=</latexit>

Power(x)
<latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit><latexit sha1_base64="x3pShr5jqw5KVTSvbzf7dU+XQd4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWARvLCOYDkiPsbSbJkr29c3dPDUf+hI2FIrb+HTv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xApXkk78w4Rj+kA8n7nFFjpVYtekRVfjrtFktuxZ2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzu6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+jzpcYXMiLEllClubyVsSBVlxkZUsCF4iy8vk8ZZxXMr3u15qXqVxZGHIziGMnhwAVW4gRrUgYGAZ3iFN+feeXHenY95a87JZg7hD5zPH4hjj5o=</latexit>

b2
4

<latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit><latexit sha1_base64="xnZA/Iv2dpo3hntl0WXS3kulMOo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQU9S8OKxgmkLbSyb7aRdutmE3Y1QSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6aCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSSKYY+S0SiOiHVKLhE33AjsJMqpHEosB2Ob+d++wmV5ol8MJMUg5gOJY84o8ZKftivP9b65YpbdRcg68TLSQVyNPvlr94gYVmM0jBBte56bmqCKVWGM4GzUi/TmFI2pkPsWippjDqYLo6dkQurDEiUKFvSkIX6e2JKY60ncWg7Y2pGetWbi/953cxE18GUyzQzKNlyUZQJYhIy/5wMuEJmxMQSyhS3txI2oooyY/Mp2RC81ZfXSatW9dyqd1+vNG7yOIpwBudwCR5cQQPuoAk+MODwDK/w5kjnxXl3PpatBSefOYU/cD5/ABPtji0=</latexit>

b2
3

<latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit><latexit sha1_base64="2fMQR9E5N3bVakwmX7163ZNltqU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlP+xdPNZ65Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSbNW9dyqd39Zqd/kcRThBE7hHDy4gjrcQQN8YMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABJnjiw=</latexit>

b2
2

<latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit><latexit sha1_base64="eFw0QrD8C1FMUOmPrI443ZN1g50=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777aytb2xubZd2yrt7+weHlaPjlk4yxdBniUhUJ6QaBZfoG24EdlKFNA4FtsPx7cxvP6HSPJEPZpJiENOh5BFn1FjJDx/r/Xq/UnVr7hxklXgFqUKBZr/y1RskLItRGiao1l3PTU2QU2U4Ezgt9zKNKWVjOsSupZLGqIN8fuyUnFtlQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAgMMzvMKbI50X5935WLSuOcXMCfyB8/kDEN+OKw==</latexit>

b2
1

<latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit><latexit sha1_base64="kuRQqZBob57nGv+XGzZhtauBvh4=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQxrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++4lrIxL1gJOUBzEdKhEJRtFKftj3Huv9StWtuXOQVeIVpAoFmv3KV2+QsCzmCpmkxnQ9N8UgpxoFk3xa7mWGp5SN6ZB3LVU05ibI58dOyblVBiRKtC2FZK7+nshpbMwkDm1nTHFklr2Z+J/XzTC6DnKh0gy5YotFUSYJJmT2ORkIzRnKiSWUaWFvJWxENWVo8ynbELzll1dJq17z3Jp3f1lt3BRxlOAUzuACPLiCBtxBE3xgIOAZXuHNUc6L8+58LFrXnGLmBP7A+fwBD1uOKg==</latexit>

vref
<latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit><latexit sha1_base64="cgrH3U9Q8idZosSVAJ1Big1dghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5uwuymU0B/hxYMiXv093vw3btoctPXBwOO9GWbmBYng2rjut1Pa2Nza3invVvb2Dw6PqscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNM7nO/M0WleSyfzCxBP6IjyUPOqLFSZzrIFIbzQbXm1t0FyDrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwXumnGhPKJnSEPUsljVD72eLcObmwypCEsbIlDVmovycyGmk9iwLbGVEz1qteLv7n9VIT3voZl0lqULLlojAVxMQk/50MuUJmxMwSyhS3txI2pooyYxOq2BC81ZfXSfuq7rl17/G61rgr4ijDGZzDJXhwAw14gCa0gMEEnuEV3pzEeXHenY9la8kpZk7hD5zPH7Efj8Y=</latexit>
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Combined Model
I Two dimensions: one for the multi-objective functions, one for the multi-fidelities.
I Augment acquisition function:

PEIPVi(xt+1|D) = EIPVi(xt+1|D) ·
Timpl

Ti
, i ∈ {hls, syn, impl},

max
i

PEIPVi, i ∈ {hls, syn, impl}

I Select the largest one, and run the compilation flow to that fidelity.

Power

Delay

LUT

Input Features

PEIPVhls
<latexit sha1_base64="4wCEZuRMMvq5NEJDv14Nln1d0VQ=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5IUQZcFEXQXwT6gDWEynbRDZyZhZiLUEPwVNy4Ucet/uPNvnLRZaOuBgcM593LPnDBhVGnH+bYqK6tr6xvVzdrW9s7unr1/0FFxKjFp45jFshciRRgVpK2pZqSXSIJ4yEg3nFwVfveBSEVjca+nCfE5GgkaUYy0kQL7aMCRHkueede3XicPsjFTeWDXnYYzA1wmbknqoIQX2F+DYYxTToTGDCnVd51E+xmSmmJG8togVSRBeIJGpG+oQJwoP5ulz+GpUYYwiqV5QsOZ+nsjQ1ypKQ/NZJFVLXqF+J/XT3V06WdUJKkmAs8PRSmDOoZFFXBIJcGaTQ1BWFKTFeIxkghrU1jNlOAufnmZdJoN12m4d+f1VrOsowqOwQk4Ay64AC1wAzzQBhg8gmfwCt6sJ+vFerc+5qMVq9w5BH9gff4AzA2VYg==</latexit><latexit sha1_base64="4wCEZuRMMvq5NEJDv14Nln1d0VQ=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5IUQZcFEXQXwT6gDWEynbRDZyZhZiLUEPwVNy4Ucet/uPNvnLRZaOuBgcM593LPnDBhVGnH+bYqK6tr6xvVzdrW9s7unr1/0FFxKjFp45jFshciRRgVpK2pZqSXSIJ4yEg3nFwVfveBSEVjca+nCfE5GgkaUYy0kQL7aMCRHkueede3XicPsjFTeWDXnYYzA1wmbknqoIQX2F+DYYxTToTGDCnVd51E+xmSmmJG8togVSRBeIJGpG+oQJwoP5ulz+GpUYYwiqV5QsOZ+nsjQ1ypKQ/NZJFVLXqF+J/XT3V06WdUJKkmAs8PRSmDOoZFFXBIJcGaTQ1BWFKTFeIxkghrU1jNlOAufnmZdJoN12m4d+f1VrOsowqOwQk4Ay64AC1wAzzQBhg8gmfwCt6sJ+vFerc+5qMVq9w5BH9gff4AzA2VYg==</latexit><latexit sha1_base64="4wCEZuRMMvq5NEJDv14Nln1d0VQ=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5IUQZcFEXQXwT6gDWEynbRDZyZhZiLUEPwVNy4Ucet/uPNvnLRZaOuBgcM593LPnDBhVGnH+bYqK6tr6xvVzdrW9s7unr1/0FFxKjFp45jFshciRRgVpK2pZqSXSIJ4yEg3nFwVfveBSEVjca+nCfE5GgkaUYy0kQL7aMCRHkueede3XicPsjFTeWDXnYYzA1wmbknqoIQX2F+DYYxTToTGDCnVd51E+xmSmmJG8togVSRBeIJGpG+oQJwoP5ulz+GpUYYwiqV5QsOZ+nsjQ1ypKQ/NZJFVLXqF+J/XT3V06WdUJKkmAs8PRSmDOoZFFXBIJcGaTQ1BWFKTFeIxkghrU1jNlOAufnmZdJoN12m4d+f1VrOsowqOwQk4Ay64AC1wAzzQBhg8gmfwCt6sJ+vFerc+5qMVq9w5BH9gff4AzA2VYg==</latexit><latexit sha1_base64="4wCEZuRMMvq5NEJDv14Nln1d0VQ=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5IUQZcFEXQXwT6gDWEynbRDZyZhZiLUEPwVNy4Ucet/uPNvnLRZaOuBgcM593LPnDBhVGnH+bYqK6tr6xvVzdrW9s7unr1/0FFxKjFp45jFshciRRgVpK2pZqSXSIJ4yEg3nFwVfveBSEVjca+nCfE5GgkaUYy0kQL7aMCRHkueede3XicPsjFTeWDXnYYzA1wmbknqoIQX2F+DYYxTToTGDCnVd51E+xmSmmJG8togVSRBeIJGpG+oQJwoP5ulz+GpUYYwiqV5QsOZ+nsjQ1ypKQ/NZJFVLXqF+J/XT3V06WdUJKkmAs8PRSmDOoZFFXBIJcGaTQ1BWFKTFeIxkghrU1jNlOAufnmZdJoN12m4d+f1VrOsowqOwQk4Ay64AC1wAzzQBhg8gmfwCt6sJ+vFerc+5qMVq9w5BH9gff4AzA2VYg==</latexit>

PEIPVsyn
<latexit sha1_base64="ZgugVs9Q2U0UDeT41FVZyNj/PS8=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5IUQZcFEXQXwT6gDWEynbZDZyZhZiLEEPwVNy4Ucet/uPNvnLRZaOuBgcM593LPnDBmVGnH+bYqK6tr6xvVzdrW9s7unr1/0FFRIjFp44hFshciRRgVpK2pZqQXS4J4yEg3nF4VfveBSEUjca/TmPgcjQUdUYy0kQL7aMCRnkieede3XicPMpWKPLDrTsOZAS4TtyR1UMIL7K/BMMIJJ0JjhpTqu06s/QxJTTEjeW2QKBIjPEVj0jdUIE6Un83S5/DUKEM4iqR5QsOZ+nsjQ1yplIdmssiqFr1C/M/rJ3p06WdUxIkmAs8PjRIGdQSLKuCQSoI1Sw1BWFKTFeIJkghrU1jNlOAufnmZdJoN12m4d+f1VrOsowqOwQk4Ay64AC1wAzzQBhg8gmfwCt6sJ+vFerc+5qMVq9w5BH9gff4A6Q+VdQ==</latexit><latexit sha1_base64="ZgugVs9Q2U0UDeT41FVZyNj/PS8=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5IUQZcFEXQXwT6gDWEynbZDZyZhZiLEEPwVNy4Ucet/uPNvnLRZaOuBgcM593LPnDBmVGnH+bYqK6tr6xvVzdrW9s7unr1/0FFRIjFp44hFshciRRgVpK2pZqQXS4J4yEg3nF4VfveBSEUjca/TmPgcjQUdUYy0kQL7aMCRnkieede3XicPMpWKPLDrTsOZAS4TtyR1UMIL7K/BMMIJJ0JjhpTqu06s/QxJTTEjeW2QKBIjPEVj0jdUIE6Un83S5/DUKEM4iqR5QsOZ+nsjQ1yplIdmssiqFr1C/M/rJ3p06WdUxIkmAs8PjRIGdQSLKuCQSoI1Sw1BWFKTFeIJkghrU1jNlOAufnmZdJoN12m4d+f1VrOsowqOwQk4Ay64AC1wAzzQBhg8gmfwCt6sJ+vFerc+5qMVq9w5BH9gff4A6Q+VdQ==</latexit><latexit sha1_base64="ZgugVs9Q2U0UDeT41FVZyNj/PS8=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5IUQZcFEXQXwT6gDWEynbZDZyZhZiLEEPwVNy4Ucet/uPNvnLRZaOuBgcM593LPnDBmVGnH+bYqK6tr6xvVzdrW9s7unr1/0FFRIjFp44hFshciRRgVpK2pZqQXS4J4yEg3nF4VfveBSEUjca/TmPgcjQUdUYy0kQL7aMCRnkieede3XicPMpWKPLDrTsOZAS4TtyR1UMIL7K/BMMIJJ0JjhpTqu06s/QxJTTEjeW2QKBIjPEVj0jdUIE6Un83S5/DUKEM4iqR5QsOZ+nsjQ1yplIdmssiqFr1C/M/rJ3p06WdUxIkmAs8PjRIGdQSLKuCQSoI1Sw1BWFKTFeIJkghrU1jNlOAufnmZdJoN12m4d+f1VrOsowqOwQk4Ay64AC1wAzzQBhg8gmfwCt6sJ+vFerc+5qMVq9w5BH9gff4A6Q+VdQ==</latexit><latexit sha1_base64="ZgugVs9Q2U0UDeT41FVZyNj/PS8=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5IUQZcFEXQXwT6gDWEynbZDZyZhZiLEEPwVNy4Ucet/uPNvnLRZaOuBgcM593LPnDBmVGnH+bYqK6tr6xvVzdrW9s7unr1/0FFRIjFp44hFshciRRgVpK2pZqQXS4J4yEg3nF4VfveBSEUjca/TmPgcjQUdUYy0kQL7aMCRnkieede3XicPMpWKPLDrTsOZAS4TtyR1UMIL7K/BMMIJJ0JjhpTqu06s/QxJTTEjeW2QKBIjPEVj0jdUIE6Un83S5/DUKEM4iqR5QsOZ+nsjQ1yplIdmssiqFr1C/M/rJ3p06WdUxIkmAs8PjRIGdQSLKuCQSoI1Sw1BWFKTFeIJkghrU1jNlOAufnmZdJoN12m4d+f1VrOsowqOwQk4Ay64AC1wAzzQBhg8gmfwCt6sJ+vFerc+5qMVq9w5BH9gff4A6Q+VdQ==</latexit>

PEIPVimpl
<latexit sha1_base64="IMX3llPPIJtDJHT6TGdfRp2X+BU=">AAAB/nicbVDLSsNAFL3xWesrKq7cBIvgqiRF0GVBBN1FsA9oQ5hMJ+3QmUmYmQglFPwVNy4Ucet3uPNvnLRZaOuBgcM593LPnChlVGnX/bZWVtfWNzYrW9Xtnd29ffvgsK2STGLSwglLZDdCijAqSEtTzUg3lQTxiJFONL4u/M4jkYom4kFPUhJwNBQ0phhpI4X2cZ8jPZI892/u/PY0zClP2TS0a27dncFZJl5JalDCD+2v/iDBGSdCY4aU6nluqoMcSU0xI9NqP1MkRXiMhqRnqECcqCCfxZ86Z0YZOHEizRPamam/N3LElZrwyEwWYdWiV4j/eb1Mx1dBTkWaaSLw/FCcMUcnTtGFM6CSYM0mhiAsqcnq4BGSCGvTWNWU4C1+eZm0G3XPrXv3F7Vmo6yjAidwCufgwSU04RZ8aAGGHJ7hFd6sJ+vFerc+5qMrVrlzBH9gff4Am2CV1w==</latexit><latexit sha1_base64="IMX3llPPIJtDJHT6TGdfRp2X+BU=">AAAB/nicbVDLSsNAFL3xWesrKq7cBIvgqiRF0GVBBN1FsA9oQ5hMJ+3QmUmYmQglFPwVNy4Ucet3uPNvnLRZaOuBgcM593LPnChlVGnX/bZWVtfWNzYrW9Xtnd29ffvgsK2STGLSwglLZDdCijAqSEtTzUg3lQTxiJFONL4u/M4jkYom4kFPUhJwNBQ0phhpI4X2cZ8jPZI892/u/PY0zClP2TS0a27dncFZJl5JalDCD+2v/iDBGSdCY4aU6nluqoMcSU0xI9NqP1MkRXiMhqRnqECcqCCfxZ86Z0YZOHEizRPamam/N3LElZrwyEwWYdWiV4j/eb1Mx1dBTkWaaSLw/FCcMUcnTtGFM6CSYM0mhiAsqcnq4BGSCGvTWNWU4C1+eZm0G3XPrXv3F7Vmo6yjAidwCufgwSU04RZ8aAGGHJ7hFd6sJ+vFerc+5qMrVrlzBH9gff4Am2CV1w==</latexit><latexit sha1_base64="IMX3llPPIJtDJHT6TGdfRp2X+BU=">AAAB/nicbVDLSsNAFL3xWesrKq7cBIvgqiRF0GVBBN1FsA9oQ5hMJ+3QmUmYmQglFPwVNy4Ucet3uPNvnLRZaOuBgcM593LPnChlVGnX/bZWVtfWNzYrW9Xtnd29ffvgsK2STGLSwglLZDdCijAqSEtTzUg3lQTxiJFONL4u/M4jkYom4kFPUhJwNBQ0phhpI4X2cZ8jPZI892/u/PY0zClP2TS0a27dncFZJl5JalDCD+2v/iDBGSdCY4aU6nluqoMcSU0xI9NqP1MkRXiMhqRnqECcqCCfxZ86Z0YZOHEizRPamam/N3LElZrwyEwWYdWiV4j/eb1Mx1dBTkWaaSLw/FCcMUcnTtGFM6CSYM0mhiAsqcnq4BGSCGvTWNWU4C1+eZm0G3XPrXv3F7Vmo6yjAidwCufgwSU04RZ8aAGGHJ7hFd6sJ+vFerc+5qMrVrlzBH9gff4Am2CV1w==</latexit><latexit sha1_base64="IMX3llPPIJtDJHT6TGdfRp2X+BU=">AAAB/nicbVDLSsNAFL3xWesrKq7cBIvgqiRF0GVBBN1FsA9oQ5hMJ+3QmUmYmQglFPwVNy4Ucet3uPNvnLRZaOuBgcM593LPnChlVGnX/bZWVtfWNzYrW9Xtnd29ffvgsK2STGLSwglLZDdCijAqSEtTzUg3lQTxiJFONL4u/M4jkYom4kFPUhJwNBQ0phhpI4X2cZ8jPZI892/u/PY0zClP2TS0a27dncFZJl5JalDCD+2v/iDBGSdCY4aU6nluqoMcSU0xI9NqP1MkRXiMhqRnqECcqCCfxZ86Z0YZOHEizRPamam/N3LElZrwyEwWYdWiV4j/eb1Mx1dBTkWaaSLw/FCcMUcnTtGFM6CSYM0mhiAsqcnq4BGSCGvTWNWU4C1+eZm0G3XPrXv3F7Vmo6yjAidwCufgwSU04RZ8aAGGHJ7hFd6sJ+vFerc+5qMrVrlzBH9gff4Am2CV1w==</latexit>
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Experiments and Results

Experimental settings

I 5 traditional benchmarks, 1 DNN benchmark

I All HLS code are compiled via Vivado HLS to get the reports (for validation of results of
various algorithms).

Quality metric – average distance to reference set (ADRS)

I Γ reference set (real Pareto set).
I Ω learned Pareto set.

ADRS(Γ,Ω) =
1
|Γ|
∑
γ∈Γ

min
ω∈Ω

f (γ, ω)
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Results
All algorithms use the same input features.

I Bayesian methods: 8 initial samples, at most 40 optimization steps.
I Other methods, each training set has 48 points.

Table: Normalized Experimental Results

Model Normalized ADRS Normalized Standard Deviation of ADRS Normalized Overall Running Time
Ours FPL18 ANN BT DAC19 Ours FPL18 ANN BT DAC19 Ours FPL18 ANN BT DAC19

GEMM 0.27 0.50 1.00 0.65 1.08 0.12 0.46 1.00 0.37 0.90 0.68 0.83 1.00 1.00 7.00
iSmart2 0.65 0.68 1.00 1.28 1.49 0.20 0.75 1.00 1.10 1.24 0.42 0.88 1.00 1.00 7.00

SORT_RADIX 0.64 0.72 1.00 1.09 0.94 0.48 0.57 1.00 1.72 2.28 0.34 0.47 1.00 1.00 7.00
SPMV_ELLPACK 0.19 0.47 1.00 0.22 1.21 0.09 0.24 1.00 0.06 0.99 0.65 0.42 1.00 1.00 7.00
SPMV_CRS 0.22 0.29 1.00 2.09 1.15 0.03 0.26 1.00 2.09 1.52 0.72 0.90 1.00 1.00 7.00
STENCIL3D 0.39 0.41 1.00 0.40 0.41 0.03 0.57 1.00 0.00 0.05 0.44 0.41 1.00 1.00 7.00

Average 0.39 0.51 1.00 0.96 1.05 0.16 0.47 1.00 0.89 1.16 0.54 0.65 1.00 1.00 7.00
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Example – GEMM

Directives

I INLINE, PIPELINE, UNROLL, Mul_LUT, DSP48, ARRAY_PARTITION, BRAM.
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Figure 8: Results of the learned Pareto Points. (a) LUT
and Delay of GEMM. (b) Power and Delay of GEMM. (c)
LUT and Delay of SPMV_ELLPACK. (d) Power and Delay of
SPMV_ELLPACK.

The results of ADRS are in Table 2. As shown in the table, our
method outperforms all of these baselines by a lot. Compared with
linear multi-fidelity and independent multi-objective model, FPL18
[15], our method can achieve much better results on all benchmarks.
For GEMM and SPMV_ELLPACK our method can improve the re-
sults by about twice. Both ANN and Boosting Tree method [11, 13]
are worse than ours. Also, the instability of deviation results in Table
4 shows that both these two methods are unreliable. For benchmarks
which have relatively regular and simple structures, e.g. STENCIL3D,
our method and the baselines all perform well. Their Pragmas have
direct and clear influences on PPA. For benchmarks whose structure
is complicated, the models without GP models are inferior. For ex-
ample, the irregular memory access pattern of SORT_RADIX brings
great challenges to ANN, Boosting Tree [11, 13] and DAC19 [22].
Simple and independent models, including FPL18 [15], cannot deal
with the complex interactions between Pragmas.

The standard deviations of the ADRS are listed in Table 3. Our
method has the best deviations and is much better than other algo-
rithms on four benchmarks. On SPMV_ELLPACK and STENCIL3D,
Boosting Tree [11, 13] works best. However, in comparison to ANN
[11, 13], FPL18 [15], andDAC19 [22], our method is still outstanding.

More samplings would introduce more information into the
Gaussian models or regression models. To further validate the ef-
fectiveness of our method, the averages of overall running time are
listed in Table 4. For ANN and Boosting Tree [11, 13], the sizes of
their training data set are fixed and equal. For DAC19 [22], the size
of one training data set is equal to ANN [11, 13]. But it has 3 ∼ 11
training sets, therefore the average running time is 7 times greater
than ANN and Boosting Tree [11, 13]. Our method runs less Vivado
flows compared with FPL18 [15] on four benchmarks, i.e. GEMM,

iSmart2, SORT_RADIX, and SPMV_CRS. Although FPL18 [15] costs
less average times on SPMV_ELLPACK and STENCIL3D, the corre-
sponding running times of our method are comparable. Considering
the improvements on ADRS, these costs are worthy and satisfying.

6 CONCLUSION
In this paper, we consider the problem of FPGA HLS Pragma config-
uration design space exploration. Non-linear multi-fidelity models
and correlated multi-objective optimization models are defined and
optimized in this paper. Some related automatic frameworks are
implemented. Some popular and state-of-the-art algorithms are also
implemented and compared with our method. The experimental
results prove the effectiveness and high performance of our model.
In future work, we will find whether there are some possibilities of
utilizing existing synthesis results of known applications to predict
the Pareto configurations of new applications.
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