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Examples -
1) Overlaid Device-to-Device (D2D) Networks

2) Internet of Things - Sensors and monitors

Wireless devices everywhere !
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Spatio-Temporal Dynamics

time

space

Spatial Component  -  Interference

Temporal Component  -  Traffic Patterns

Wireless Spectrum is a space-time shared resource

Understanding the interplay of space-time interactions is crucial for design



However, little is understood on the spatio-temporal interactions

1. Static spatial setting 
 
[Gupta et al. 00][Baccelli et al. 03][Andrews et al. 07][De-Veciana et al. 08]
[Haenggi et al. 09]
     (Does not precisely capture interactions through traffic arrivals)

2. Flow-based queuing models 

[Bonald et al. 06][Srikant et al. 07][Shah et al, 09][Shakkottai et al. 07]
[De-Veciana et al. 08]
      (Does not capture precisely, the information-theoretic interactions)

Prior Work
Ad-hoc networks have been studied for a long time ! 

We provide a framework to capture interactions in space and time



Schematic - Spatial Birth-Death Process
Protocol - A link transmits whenever they have a file by treating interference as noise



Schematic - Spatial Birth-Death Process

Increasing Time

When does this protocol “work” ?

Protocol - A link transmits whenever they have a file by treating interference as noise
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Wireless Dynamics on Grids

Discrete Space  - d dimensional grid

Each wireless link (Tx-Rx pair) is abstracted as a point

Links (points) ‘arrive’ uniformly in space and transmit

Links exit after completion of a file transfer

Instantaneous rate of transfer - Linearization of Shannon capacity formula

                                       Interference as Noise

Protocol - A link transmits whenever they have a file by treating interference as noise



Number of links in cell           at time         

A warm up to the Model

xi(t)
<latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit>

xi+1(t)
<latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit>

xi�1(t)
<latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit>

{xi(t)}i2Z
<latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit>

xi(t) 2 N
<latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit>

i 2 Z
<latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit>

t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

Queue lengths at time           t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>
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Number of links in cell           at time         

A warm up to the Model

xi(t)
<latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit>

xi+1(t)
<latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit>

xi�1(t)
<latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit>

{xi(t)}i2Z
<latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit>

xi(t) 2 N
<latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit>

i 2 Z
<latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit>

t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

Queue lengths at time          t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

Independent Poisson Arrivals

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit> �

<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>�

<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>
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Number of links in cell           at time         

A warm up to the Model

xi(t)
<latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit><latexit sha1_base64="j10T0BTCSklCekPo50Jqldg+tAw=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gPaUDbbTbt2swm7E7GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9ci1EbG6x3HC/YgOlAgFo2il5lNPVPCsVyq7VXcGsky8nJQhR71X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezaCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMXyd9oTlDObaEMi3srYQNqaYMbUBFG4K3+PIyaZ5XPbfq3V2Ua9d5HAU4hhOogAeXUINbqEMDGDzAM7zCmxM7L8678zFvXXHymSP4A+fzB/51jrs=</latexit>

xi+1(t)
<latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit><latexit sha1_base64="aEOq2B6eSd5lXlMeZ1q2TIYB30Y=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQEcKuCHoMevEYwTwwWcLsZJIMmZ1dZnrFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7glgKg6777eRWVtfWN/Kbha3tnd294v5Bw0SJZrzOIhnpVkANl0LxOgqUvBVrTsNA8mYwupn6zUeujYjUPY5j7od0oERfMIpWenjqpuLMm5TxtFssuRV3BrJMvIyUIEOtW/zq9CKWhFwhk9SYtufG6KdUo2CSTwqdxPCYshEd8Laliobc+Ons4gk5sUqP9CNtSyGZqb8nUhoaMw4D2xlSHJpFbyr+57UT7F/5qVBxglyx+aJ+IglGZPo+6QnNGcqxJZRpYW8lbEg1ZWhDKtgQvMWXl0njvOK5Fe/uolS9zuLIwxEcQxk8uIQq3EIN6sBAwTO8wptjnBfn3fmYt+acbOYQ/sD5/AGgvJA3</latexit>

xi�1(t)
<latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit><latexit sha1_base64="TTDzqprtNrqyY1Yv/e+OibsWEm0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQD4ZdEfQY9OIxgnlgsoTZySQZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m49cGxGpexzH3A/pQIm+YBSt9PDUTcWZNynjabdYcivuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFQ258dPZxRNyYpUe6UfalkIyU39PpDQ0ZhwGtjOkODSL3lT8z2sn2L/yU6HiBLli80X9RBKMyPR90hOaM5RjSyjTwt5K2JBqytCGVLAheIsvL5PGecVzK97dRal6ncWRhyM4hjJ4cAlVuIUa1IGBgmd4hTfHOC/Ou/Mxb8052cwh/IHz+QOjzpA5</latexit>

{xi(t)}i2Z
<latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit><latexit sha1_base64="+QSagB7u3fHDqrYcF4pgSKWcjms=">AAACBnicbVDLSsNAFL2pr1pfUZciDBahbkoigi6LblxWsA9sQphMp+3QySTMTMQSsnLjr7hxoYhbv8Gdf+P0sdDWAxcO59zLvfeECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtECvKmaANzTSn7URSHIWctsLh1dhv3VOpWCxu9SihfoT7gvUYwdpIgX3oZQ8Bq+gTLw8yhjwmkBdhPQjD7C7PA7vsVJ0J0CJxZ6QMM9QD+8vrxiSNqNCEY6U6rpNoP8NSM8JpXvJSRRNMhrhPO4YKHFHlZ5M3cnRslC7qxdKU0Gii/p7IcKTUKApN5/hENe+Nxf+8Tqp7F37GRJJqKsh0US/lSMdonAnqMkmJ5iNDMJHM3IrIAEtMtEmuZEJw519eJM3TqutU3Zuzcu1yFkcRDuAIKuDCOdTgGurQAAKP8Ayv8GY9WS/Wu/UxbS1Ys5l9+APr8wf+/pjR</latexit>

xi(t) 2 N
<latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit><latexit sha1_base64="0Cw0SflCJG9qY7VJjnWTVllCr5Y=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBahbkoigi6LblxJBfuAJoTJdNoOnUzCzEQsoeCvuHGhiFu/w51/46TNQlsPDBzOuZd75oQJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO71OKF+hAeC9RnB2kiBffgYsKo+RR4TyIuwHoZhdjsJ7IpTc6ZAi8QtSAUKNAL7y+vFJI2o0IRjpbquk2g/w1Izwumk7KWKJpiM8IB2DRU4osrPpvEn6MQoPdSPpXlCo6n6eyPDkVLjKDSTeUI17+Xif1431f1LP2MiSTUVZHaon3KkY5R3gXpMUqL52BBMJDNZERliiYk2jZVNCe78lxdJ66zmOjX37rxSvyrqKMERHEMVXLiAOtxAA5pAIINneIU368l6sd6tj9noklXsHMAfWJ8/PoKVBQ==</latexit>

i 2 Z
<latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit>

t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

Queue lengths at time          t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

Independent Poisson Arrivals

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit> �

<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>�

<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

Rate of departure from queue           at time  i 2 Z
<latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit>

t
<latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit>

xi(t)

xi�1(t) + xi(t) + xi+1(t)
<latexit sha1_base64="I6WUw7gBT6LlNxLoiiBhzzVLBBo="></latexit><latexit sha1_base64="I6WUw7gBT6LlNxLoiiBhzzVLBBo="></latexit><latexit sha1_base64="I6WUw7gBT6LlNxLoiiBhzzVLBBo="></latexit><latexit sha1_base64="I6WUw7gBT6LlNxLoiiBhzzVLBBo="></latexit>

If ‘neighboring’ queues are large, instantaneous departure rate is small. 
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Rate of Departure - SIR
Queue Lengths{xi(t)}i2Zd 2 NZd

<latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit>
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Rate of Departure - SIR

Interference Sequence                 {ai}i2Zd

Queue Lengths{xi(t)}i2Zd 2 NZd

<latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit>
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Rate of Departure - SIR

ai � 0 8i 2 Zd L = sup{||i||1 : ai > 0} < 1

Positivity Symmetry Finite Support

ai = a�i 8i 2 Zd

a0 = 1

X

j2Zd

ajxi�j(t)Interference at queue i  -

SIR at a customer in queue   at time 
1P

j2Zd ajxi�j(t)
i t

Interference Sequence                 {ai}i2Zd

Queue Lengths{xi(t)}i2Zd 2 NZd

<latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit>
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Rate of Departure - SIR

Rate of departure from any queue   at time i t xi(t)P
j2Zd ajxi�j(t)

Translation Invariant in Space

ai � 0 8i 2 Zd L = sup{||i||1 : ai > 0} < 1

Positivity Symmetry Finite Support

ai = a�i 8i 2 Zd

a0 = 1

X

j2Zd

ajxi�j(t)Interference at queue i  -

SIR at a customer in queue   at time 
1P

j2Zd ajxi�j(t)
i t

Interference Sequence                 {ai}i2Zd

Queue Lengths{xi(t)}i2Zd 2 NZd

<latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmW Wrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit>
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Queue lengths at time          t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

Independent rate     Poisson arrivals

Rate of departure from queue           at time  i 2 Z
<latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit>

t
<latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit>

If ‘neighboring’ queues are large, instantaneous departure rate is small. 

Interference Queueing Dynamics

{xi(t)}i2Zd 2 NZd

<latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmWWrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmWWrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmWWrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmWWrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

xi(t)P
j2Zd ajxi�j(t)

<latexit sha1_base64="uoc8LT/u2vcyxlUdX5C56oumtDM="></latexit><latexit sha1_base64="uoc8LT/u2vcyxlUdX5C56oumtDM="></latexit><latexit sha1_base64="uoc8LT/u2vcyxlUdX5C56oumtDM="></latexit><latexit sha1_base64="uoc8LT/u2vcyxlUdX5C56oumtDM="></latexit>

ai = 1
<latexit sha1_base64="gXP1v+oel42oSURdowF3e1wD+Ys=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5aKYJ+hEdSR5yRo2VOnTAyQ3xBtWaW3dzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfkaV4UzgrNJPNSaUTegIe5ZKGqH2s/zcGTmzypCEsbIlDcnV3xMZjbSeRoHtjKgZ62VvLv7n9VITXvsZl0lqULLFojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsSF4yy+vkvZF3XPr3sNlrXFbxFGGEziFc/DgChpwD01oAYMJPMMrvDmJ8+K8Ox+L1pJTzBzDHzifP96Xjpc=</latexit><latexit sha1_base64="gXP1v+oel42oSURdowF3e1wD+Ys=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5aKYJ+hEdSR5yRo2VOnTAyQ3xBtWaW3dzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfkaV4UzgrNJPNSaUTegIe5ZKGqH2s/zcGTmzypCEsbIlDcnV3xMZjbSeRoHtjKgZ62VvLv7n9VITXvsZl0lqULLFojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsSF4yy+vkvZF3XPr3sNlrXFbxFGGEziFc/DgChpwD01oAYMJPMMrvDmJ8+K8Ox+L1pJTzBzDHzifP96Xjpc=</latexit><latexit sha1_base64="gXP1v+oel42oSURdowF3e1wD+Ys=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5aKYJ+hEdSR5yRo2VOnTAyQ3xBtWaW3dzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfkaV4UzgrNJPNSaUTegIe5ZKGqH2s/zcGTmzypCEsbIlDcnV3xMZjbSeRoHtjKgZ62VvLv7n9VITXvsZl0lqULLFojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsSF4yy+vkvZF3XPr3sNlrXFbxFGGEziFc/DgChpwD01oAYMJPMMrvDmJ8+K8Ox+L1pJTzBzDHzifP96Xjpc=</latexit><latexit sha1_base64="gXP1v+oel42oSURdowF3e1wD+Ys=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5aKYJ+hEdSR5yRo2VOnTAyQ3xBtWaW3dzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfkaV4UzgrNJPNSaUTegIe5ZKGqH2s/zcGTmzypCEsbIlDcnV3xMZjbSeRoHtjKgZ62VvLv7n9VITXvsZl0lqULLFojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsSF4yy+vkvZF3XPr3sNlrXFbxFGGEziFc/DgChpwD01oAYMJPMMrvDmJ8+K8Ox+L1pJTzBzDHzifP96Xjpc=</latexit>

ai = 0
<latexit sha1_base64="Inritd5eBTTg9X1/uhbmOp02q9k=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5aKYJ+hEdSR5yRo2VOnTAyQ1xB9WaW3dzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfkaV4UzgrNJPNSaUTegIe5ZKGqH2s/zcGTmzypCEsbIlDcnV3xMZjbSeRoHtjKgZ62VvLv7n9VITXvsZl0lqULLFojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsSF4yy+vkvZF3XPr3sNlrXFbxFGGEziFc/DgChpwD01oAYMJPMMrvDmJ8+K8Ox+L1pJTzBzDHzifP90TjpY=</latexit><latexit sha1_base64="Inritd5eBTTg9X1/uhbmOp02q9k=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5aKYJ+hEdSR5yRo2VOnTAyQ1xB9WaW3dzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfkaV4UzgrNJPNSaUTegIe5ZKGqH2s/zcGTmzypCEsbIlDcnV3xMZjbSeRoHtjKgZ62VvLv7n9VITXvsZl0lqULLFojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsSF4yy+vkvZF3XPr3sNlrXFbxFGGEziFc/DgChpwD01oAYMJPMMrvDmJ8+K8Ox+L1pJTzBzDHzifP90TjpY=</latexit><latexit sha1_base64="Inritd5eBTTg9X1/uhbmOp02q9k=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5aKYJ+hEdSR5yRo2VOnTAyQ1xB9WaW3dzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfkaV4UzgrNJPNSaUTegIe5ZKGqH2s/zcGTmzypCEsbIlDcnV3xMZjbSeRoHtjKgZ62VvLv7n9VITXvsZl0lqULLFojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsSF4yy+vkvZF3XPr3sNlrXFbxFGGEziFc/DgChpwD01oAYMJPMMrvDmJ8+K8Ox+L1pJTzBzDHzifP90TjpY=</latexit><latexit sha1_base64="Inritd5eBTTg9X1/uhbmOp02q9k=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5aKYJ+hEdSR5yRo2VOnTAyQ1xB9WaW3dzkFXiFaQGBZqD6ld/GLM0QmmYoFr3PDcxfkaV4UzgrNJPNSaUTegIe5ZKGqH2s/zcGTmzypCEsbIlDcnV3xMZjbSeRoHtjKgZ62VvLv7n9VITXvsZl0lqULLFojAVxMRk/jsZcoXMiKkllClubyVsTBVlxiZUsSF4yy+vkvZF3XPr3sNlrXFbxFGGEziFc/DgChpwD01oAYMJPMMrvDmJ8+K8Ox+L1pJTzBzDHzifP90TjpY=</latexit>

|i|  1
<latexit sha1_base64="l2aTPksvrQei1yzcGfPwRsKIwVY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfmAbymY7aZduNnF3I5S0/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dJwqhnUWi1i1AqpRcIl1w43AVqKQRoHAZjC8mfrNJ1Sax/LejBL0I9qXPOSMGis9jPmYdAQ+Eq9bKrsVdwayTLyclCFHrVv66vRilkYoDRNU67bnJsbPqDKcCZwUO6nGhLIh7WPbUkkj1H42u3hCTq3SI2GsbElDZurviYxGWo+iwHZG1Az0ojcV//PaqQmv/IzLJDUo2XxRmApiYjJ9n/S4QmbEyBLKFLe3EjagijJjQyraELzFl5dJ47ziuRXv7qJcvc7jKMAxnMAZeHAJVbiFGtSBgYRneIU3RzsvzrvzMW9dcfKZI/gD5/MHxDSQTg==</latexit><latexit sha1_base64="l2aTPksvrQei1yzcGfPwRsKIwVY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfmAbymY7aZduNnF3I5S0/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dJwqhnUWi1i1AqpRcIl1w43AVqKQRoHAZjC8mfrNJ1Sax/LejBL0I9qXPOSMGis9jPmYdAQ+Eq9bKrsVdwayTLyclCFHrVv66vRilkYoDRNU67bnJsbPqDKcCZwUO6nGhLIh7WPbUkkj1H42u3hCTq3SI2GsbElDZurviYxGWo+iwHZG1Az0ojcV//PaqQmv/IzLJDUo2XxRmApiYjJ9n/S4QmbEyBLKFLe3EjagijJjQyraELzFl5dJ47ziuRXv7qJcvc7jKMAxnMAZeHAJVbiFGtSBgYRneIU3RzsvzrvzMW9dcfKZI/gD5/MHxDSQTg==</latexit><latexit sha1_base64="l2aTPksvrQei1yzcGfPwRsKIwVY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfmAbymY7aZduNnF3I5S0/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dJwqhnUWi1i1AqpRcIl1w43AVqKQRoHAZjC8mfrNJ1Sax/LejBL0I9qXPOSMGis9jPmYdAQ+Eq9bKrsVdwayTLyclCFHrVv66vRilkYoDRNU67bnJsbPqDKcCZwUO6nGhLIh7WPbUkkj1H42u3hCTq3SI2GsbElDZurviYxGWo+iwHZG1Az0ojcV//PaqQmv/IzLJDUo2XxRmApiYjJ9n/S4QmbEyBLKFLe3EjagijJjQyraELzFl5dJ47ziuRXv7qJcvc7jKMAxnMAZeHAJVbiFGtSBgYRneIU3RzsvzrvzMW9dcfKZI/gD5/MHxDSQTg==</latexit><latexit sha1_base64="l2aTPksvrQei1yzcGfPwRsKIwVY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfmAbymY7aZduNnF3I5S0/8KLB0W8+m+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dJwqhnUWi1i1AqpRcIl1w43AVqKQRoHAZjC8mfrNJ1Sax/LejBL0I9qXPOSMGis9jPmYdAQ+Eq9bKrsVdwayTLyclCFHrVv66vRilkYoDRNU67bnJsbPqDKcCZwUO6nGhLIh7WPbUkkj1H42u3hCTq3SI2GsbElDZurviYxGWo+iwHZG1Az0ojcV//PaqQmv/IzLJDUo2XxRmApiYjJ9n/S4QmbEyBLKFLe3EjagijJjQyraELzFl5dJ47ziuRXv7qJcvc7jKMAxnMAZeHAJVbiFGtSBgYRneIU3RzsvzrvzMW9dcfKZI/gD5/MHxDSQTg==</latexit>

In the toy example,             if             and              otherwise 
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Queue lengths at time          t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

Independent rate     Poisson arrivals

Rate of departure from queue           at time  i 2 Z
<latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit><latexit sha1_base64="Yyv0mMN2/+lU6crEqdtUPXDln1s=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjMi6LLoxmUF+8DOUJI004ZmMkOSKZShf+LGhSJu/RN3/o2ZdhbaeiBwOOde7skhqeDaeN63s7a+sbm1Xdmp7u7tHxy6R8dtnWSKshZNRKK6BGsmuGQtw41g3VQxHBPBOmR8V/idCVOaJ/LRTFMWxngoecQpNlbquy5HAZcoiLEZEZI/zfpuzat7c6BV4pekBiWaffcrGCQ0i5k0VGCte76XmjDHynAq2KwaZJqlmI7xkPUslThmOsznyWfo3CoDFCXKPmnQXP29keNY62lM7GSRUC97hfif18tMdBPmXKaZYZIuDkWZQCZBRQ1owBWjRkwtwVRxmxXREVaYGltW1ZbgL395lbQv675X9x+uao3bso4KnMIZXIAP19CAe2hCCyhM4Ble4c3JnRfn3flYjK455c4J/IHz+QMIcZND</latexit>

t
<latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit>

If ‘neighboring’ queues are large, instantaneous departure rate is small. 

Interference Queueing Dynamics

{xi(t)}i2Zd 2 NZd

<latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmWWrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmWWrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmWWrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit><latexit sha1_base64="D7ych+u2YbjLe01aoBz+ORqaK0A=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0Wom5KIoBuh6MaVVLAPbNIwmU7boZNJmJmIJeRr3PgrblxURNz5KU7aLGzrgQuHc+7l3nv8iFGpLOvbKKysrq1vFDdLW9s7u3vm/kFThrHApIFDFoq2jyRhlJOGooqRdiQICnxGWv7oJvNbT0RIGvIHNY6IG6ABp32KkdKSZ145ybNHK+rUSb2EQody6ARIDX0/eUy7vXROuUu7yZzrmWWrak0Bl4mdkzLIUffMidMLcRwQrjBDUnZsK1JugoSimJG05MSSRAiP0IB0NOUoINJNpm+m8EQrPdgPhS6u4FT9O5GgQMpx4OvO7Ei56GXif14nVv1LN6E8ihXheLaoHzOoQphlBntUEKzYWBOEBdW3QjxEAmGlky3pEOzFl5dJ86xqW1X7/rxcu87jKIIjcAwqwAYXoAZuQR00AAYv4A1MwIfxarwbn8bXrLVg5DOHYA7Gzy+rZqaK</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

xi(t)P
j2Zd ajxi�j(t)

<latexit sha1_base64="uoc8LT/u2vcyxlUdX5C56oumtDM="></latexit><latexit sha1_base64="uoc8LT/u2vcyxlUdX5C56oumtDM="></latexit><latexit sha1_base64="uoc8LT/u2vcyxlUdX5C56oumtDM="></latexit><latexit sha1_base64="uoc8LT/u2vcyxlUdX5C56oumtDM="></latexit>

Questions - 


1) For what     and               , is the process                  ‘stable’ ? � {ai}i2Zd

2) Characterize the steady state ??

{xi(t)}i2Zd
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Connection with Related Models
Few Papers discuss Infinite Queuing Networks

1) Kelbert-Kontsevich-Rybko: On Jackson Networks on Denumerable  
    Graphs, 1988. 

2) Foss, Chernova: On stability of polling models with infinite number of 
    queues, 1996. 

3) Borovkov-Korshunov-Schassberger: Ergodicity of a polling network  
    with an infinite number of stations, 1999.


4) Baccelli-Foss: Poisson Hail on a Hot Ground, 2011.


Similarities to Interacting Particle System (Liggett, 1985).

However, each particle (queue) has a countable number of states.



Main Results
1. Stability

 If                    , then system is stable �

X

j2Zd

aj < 1
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Let                    be the minimal stationary solution to the dynamics

If                   , then                                               

Main Results
1. Stability

 If                    , then system is stable �

X

j2Zd

aj < 1

2. Moments

�
X

j2Zd

aj <
2

3
<latexit sha1_base64="HGtsCvnAoFgRrRsnNtuoCQtLALA=">AAACHHicbVC7TsMwFHV4lvIKMLJYVEhMVdIiwcBQwcJYJPoQTYkcx2ndOk5kO0hVlA9h4VdYGECIhQGJv8FpM0DLkSwdnXOufO/xYkalsqxvY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0PSQJo5y0FFWMdGNBUOgx0vHGV7nfeSBC0ojfqklM+iEacBpQjJSWXLPuMB32EXRkErrpCDqUQydEauh56V1272cQuSN4AZ1AIJzWsrSeuWbFqlpTwEViF6QCCjRd89PxI5yEhCvMkJQ924pVP0VCUcxIVnYSSWKEx2hAeppyFBLZT6fHZfBYKz4MIqEfV3Cq/p5IUSjlJPR0Ml9bznu5+J/XS1Rw3k8pjxNFOJ59FCQMqgjmTUGfCoIVm2iCsKB6V4iHSLegdJ9lXYI9f/IiadeqtlW1b04rjcuijhI4BEfgBNjgDDTANWiCFsDgETyDV/BmPBkvxrvxMYsuGcXMAfgD4+sHG9OhXA==</latexit><latexit sha1_base64="HGtsCvnAoFgRrRsnNtuoCQtLALA=">AAACHHicbVC7TsMwFHV4lvIKMLJYVEhMVdIiwcBQwcJYJPoQTYkcx2ndOk5kO0hVlA9h4VdYGECIhQGJv8FpM0DLkSwdnXOufO/xYkalsqxvY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0PSQJo5y0FFWMdGNBUOgx0vHGV7nfeSBC0ojfqklM+iEacBpQjJSWXLPuMB32EXRkErrpCDqUQydEauh56V1272cQuSN4AZ1AIJzWsrSeuWbFqlpTwEViF6QCCjRd89PxI5yEhCvMkJQ924pVP0VCUcxIVnYSSWKEx2hAeppyFBLZT6fHZfBYKz4MIqEfV3Cq/p5IUSjlJPR0Ml9bznu5+J/XS1Rw3k8pjxNFOJ59FCQMqgjmTUGfCoIVm2iCsKB6V4iHSLegdJ9lXYI9f/IiadeqtlW1b04rjcuijhI4BEfgBNjgDDTANWiCFsDgETyDV/BmPBkvxrvxMYsuGcXMAfgD4+sHG9OhXA==</latexit><latexit sha1_base64="HGtsCvnAoFgRrRsnNtuoCQtLALA=">AAACHHicbVC7TsMwFHV4lvIKMLJYVEhMVdIiwcBQwcJYJPoQTYkcx2ndOk5kO0hVlA9h4VdYGECIhQGJv8FpM0DLkSwdnXOufO/xYkalsqxvY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0PSQJo5y0FFWMdGNBUOgx0vHGV7nfeSBC0ojfqklM+iEacBpQjJSWXLPuMB32EXRkErrpCDqUQydEauh56V1272cQuSN4AZ1AIJzWsrSeuWbFqlpTwEViF6QCCjRd89PxI5yEhCvMkJQ924pVP0VCUcxIVnYSSWKEx2hAeppyFBLZT6fHZfBYKz4MIqEfV3Cq/p5IUSjlJPR0Ml9bznu5+J/XS1Rw3k8pjxNFOJ59FCQMqgjmTUGfCoIVm2iCsKB6V4iHSLegdJ9lXYI9f/IiadeqtlW1b04rjcuijhI4BEfgBNjgDDTANWiCFsDgETyDV/BmPBkvxrvxMYsuGcXMAfgD4+sHG9OhXA==</latexit><latexit sha1_base64="HGtsCvnAoFgRrRsnNtuoCQtLALA=">AAACHHicbVC7TsMwFHV4lvIKMLJYVEhMVdIiwcBQwcJYJPoQTYkcx2ndOk5kO0hVlA9h4VdYGECIhQGJv8FpM0DLkSwdnXOufO/xYkalsqxvY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0PSQJo5y0FFWMdGNBUOgx0vHGV7nfeSBC0ojfqklM+iEacBpQjJSWXLPuMB32EXRkErrpCDqUQydEauh56V1272cQuSN4AZ1AIJzWsrSeuWbFqlpTwEViF6QCCjRd89PxI5yEhCvMkJQ924pVP0VCUcxIVnYSSWKEx2hAeppyFBLZT6fHZfBYKz4MIqEfV3Cq/p5IUSjlJPR0Ml9bznu5+J/XS1Rw3k8pjxNFOJ59FCQMqgjmTUGfCoIVm2iCsKB6V4iHSLegdJ9lXYI9f/IiadeqtlW1b04rjcuijhI4BEfgBNjgDDTANWiCFsDgETyDV/BmPBkvxrvxMYsuGcXMAfgD4+sHG9OhXA==</latexit>

If then

{yi}i2Zd
<latexit sha1_base64="LjjC0030iUu+B0ilnkv+p2eEZWQ=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQi6LLoxmUF+8Amhslk0g6dTMLMRAghCzf+ihsXirj1I9z5N07aLLT1wIXDOfdy7z1+wqhUlvVt1FZW19Y36puNre2d3T1z/6Av41Rg0sMxi8XQR5IwyklPUcXIMBEERT4jA396VfqDByIkjfmtyhLiRmjMaUgxUlryzKaTZx51Ci+nDuXQiZCa+H5+V9wHhWe2rLY1A1wmdkVaoELXM7+cIMZpRLjCDEk5sq1EuTkSimJGioaTSpIgPEVjMtKUo4hIN589UcBjrQQwjIUuruBM/T2Ro0jKLPJ1Z3mkXPRK8T9vlKrwws0pT1JFOJ4vClMGVQzLRGBABcGKZZogLKi+FeIJEggrnVtDh2AvvrxM+qdt22rbN2etzmUVRx00wRE4ATY4Bx1wDbqgBzB4BM/gFbwZT8aL8W58zFtrRjVzCP7A+PwBeD2Ymw==</latexit><latexit sha1_base64="LjjC0030iUu+B0ilnkv+p2eEZWQ=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQi6LLoxmUF+8Amhslk0g6dTMLMRAghCzf+ihsXirj1I9z5N07aLLT1wIXDOfdy7z1+wqhUlvVt1FZW19Y36puNre2d3T1z/6Av41Rg0sMxi8XQR5IwyklPUcXIMBEERT4jA396VfqDByIkjfmtyhLiRmjMaUgxUlryzKaTZx51Ci+nDuXQiZCa+H5+V9wHhWe2rLY1A1wmdkVaoELXM7+cIMZpRLjCDEk5sq1EuTkSimJGioaTSpIgPEVjMtKUo4hIN589UcBjrQQwjIUuruBM/T2Ro0jKLPJ1Z3mkXPRK8T9vlKrwws0pT1JFOJ4vClMGVQzLRGBABcGKZZogLKi+FeIJEggrnVtDh2AvvrxM+qdt22rbN2etzmUVRx00wRE4ATY4Bx1wDbqgBzB4BM/gFbwZT8aL8W58zFtrRjVzCP7A+PwBeD2Ymw==</latexit><latexit sha1_base64="LjjC0030iUu+B0ilnkv+p2eEZWQ=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQi6LLoxmUF+8Amhslk0g6dTMLMRAghCzf+ihsXirj1I9z5N07aLLT1wIXDOfdy7z1+wqhUlvVt1FZW19Y36puNre2d3T1z/6Av41Rg0sMxi8XQR5IwyklPUcXIMBEERT4jA396VfqDByIkjfmtyhLiRmjMaUgxUlryzKaTZx51Ci+nDuXQiZCa+H5+V9wHhWe2rLY1A1wmdkVaoELXM7+cIMZpRLjCDEk5sq1EuTkSimJGioaTSpIgPEVjMtKUo4hIN589UcBjrQQwjIUuruBM/T2Ro0jKLPJ1Z3mkXPRK8T9vlKrwws0pT1JFOJ4vClMGVQzLRGBABcGKZZogLKi+FeIJEggrnVtDh2AvvrxM+qdt22rbN2etzmUVRx00wRE4ATY4Bx1wDbqgBzB4BM/gFbwZT8aL8W58zFtrRjVzCP7A+PwBeD2Ymw==</latexit><latexit sha1_base64="LjjC0030iUu+B0ilnkv+p2eEZWQ=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiQi6LLoxmUF+8Amhslk0g6dTMLMRAghCzf+ihsXirj1I9z5N07aLLT1wIXDOfdy7z1+wqhUlvVt1FZW19Y36puNre2d3T1z/6Av41Rg0sMxi8XQR5IwyklPUcXIMBEERT4jA396VfqDByIkjfmtyhLiRmjMaUgxUlryzKaTZx51Ci+nDuXQiZCa+H5+V9wHhWe2rLY1A1wmdkVaoELXM7+cIMZpRLjCDEk5sq1EuTkSimJGioaTSpIgPEVjMtKUo4hIN589UcBjrQQwjIUuruBM/T2Ro0jKLPJ1Z3mkXPRK8T9vlKrwws0pT1JFOJ4vClMGVQzLRGBABcGKZZogLKi+FeIJEggrnVtDh2AvvrxM+qdt22rbN2etzmUVRx00wRE4ATY4Bx1wDbqgBzB4BM/gFbwZT8aL8W58zFtrRjVzCP7A+PwBeD2Ymw==</latexit>

�
X

j2Zd

aj < 1

<latexit sha1_base64="BsvILdWeRcEVax6ra3jtzl8StOQ=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEiwVAlCgoGhgoWxSPQhmhA5jtO6dZzIdpCqKN/Awq+wMIAQKxMbf4PTZoCWI1k6Oudc+d7jJ4xKZVnfxsLi0vLKamWtur6xubVt7uy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPrgq/80CEpDG/VeOEuBHqcxpSjJSWPPPYYTocIOjINPKyIXQoh06E1MD3s7v8Psgh8obwAtqeWbPq1gRwntglqYESTc/8coIYpxHhCjMkZc+2EuVmSCiKGcmrTipJgvAI9UlPU44iIt1sclIOD7USwDAW+nEFJ+rviQxFUo4jXyeLZeWsV4j/eb1UheduRnmSKsLx9KMwZVDFsOgHBlQQrNhYE4QF1btCPEACYaVbrOoS7NmT50n7pG5bdfvmtNa4LOuogH1wAI6ADc5AA1yDJmgBDB7BM3gFb8aT8WK8Gx/T6IJRzuyBPzA+fwDFwpzc</latexit><latexit sha1_base64="BsvILdWeRcEVax6ra3jtzl8StOQ=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEiwVAlCgoGhgoWxSPQhmhA5jtO6dZzIdpCqKN/Awq+wMIAQKxMbf4PTZoCWI1k6Oudc+d7jJ4xKZVnfxsLi0vLKamWtur6xubVt7uy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPrgq/80CEpDG/VeOEuBHqcxpSjJSWPPPYYTocIOjINPKyIXQoh06E1MD3s7v8Psgh8obwAtqeWbPq1gRwntglqYESTc/8coIYpxHhCjMkZc+2EuVmSCiKGcmrTipJgvAI9UlPU44iIt1sclIOD7USwDAW+nEFJ+rviQxFUo4jXyeLZeWsV4j/eb1UheduRnmSKsLx9KMwZVDFsOgHBlQQrNhYE4QF1btCPEACYaVbrOoS7NmT50n7pG5bdfvmtNa4LOuogH1wAI6ADc5AA1yDJmgBDB7BM3gFb8aT8WK8Gx/T6IJRzuyBPzA+fwDFwpzc</latexit><latexit sha1_base64="BsvILdWeRcEVax6ra3jtzl8StOQ=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEiwVAlCgoGhgoWxSPQhmhA5jtO6dZzIdpCqKN/Awq+wMIAQKxMbf4PTZoCWI1k6Oudc+d7jJ4xKZVnfxsLi0vLKamWtur6xubVt7uy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPrgq/80CEpDG/VeOEuBHqcxpSjJSWPPPYYTocIOjINPKyIXQoh06E1MD3s7v8Psgh8obwAtqeWbPq1gRwntglqYESTc/8coIYpxHhCjMkZc+2EuVmSCiKGcmrTipJgvAI9UlPU44iIt1sclIOD7USwDAW+nEFJ+rviQxFUo4jXyeLZeWsV4j/eb1UheduRnmSKsLx9KMwZVDFsOgHBlQQrNhYE4QF1btCPEACYaVbrOoS7NmT50n7pG5bdfvmtNa4LOuogH1wAI6ADc5AA1yDJmgBDB7BM3gFb8aT8WK8Gx/T6IJRzuyBPzA+fwDFwpzc</latexit><latexit sha1_base64="BsvILdWeRcEVax6ra3jtzl8StOQ=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEiwVAlCgoGhgoWxSPQhmhA5jtO6dZzIdpCqKN/Awq+wMIAQKxMbf4PTZoCWI1k6Oudc+d7jJ4xKZVnfxsLi0vLKamWtur6xubVt7uy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPrgq/80CEpDG/VeOEuBHqcxpSjJSWPPPYYTocIOjINPKyIXQoh06E1MD3s7v8Psgh8obwAtqeWbPq1gRwntglqYESTc/8coIYpxHhCjMkZc+2EuVmSCiKGcmrTipJgvAI9UlPU44iIt1sclIOD7USwDAW+nEFJ+rviQxFUo4jXyeLZeWsV4j/eb1UheduRnmSKsLx9KMwZVDFsOgHBlQQrNhYE4QF1btCPEACYaVbrOoS7NmT50n7pG5bdfvmtNa4LOuogH1wAI6ADc5AA1yDJmgBDB7BM3gFb8aT8WK8Gx/T6IJRzuyBPzA+fwDFwpzc</latexit>

E[y0] =
�

1� �
P

j2Zd aj
<latexit sha1_base64="KSxy0y5KaqbUOgGntCHyjHBNrQU="></latexit><latexit sha1_base64="KSxy0y5KaqbUOgGntCHyjHBNrQU="></latexit><latexit sha1_base64="KSxy0y5KaqbUOgGntCHyjHBNrQU="></latexit><latexit sha1_base64="KSxy0y5KaqbUOgGntCHyjHBNrQU="></latexit>

E[y20 ] < 1
<latexit sha1_base64="OqmAGuj2bNNX2HXbQUYSEnVWdy8=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmKoAsXRRFcVrAPSGKYTCft0MkkzEyEEApu/BU3LhRx60+482+ctFlo64ELh3Pu5d57goRRqSzr26gsLa+srlXXaxubW9s75u5eV8apwKSDYxaLfoAkYZSTjqKKkX4iCIoCRnrB+Krwew9ESBrzO5UlxIvQkNOQYqS05JsHboTUKAjy64mT+dZ904MX0KU8VJlv1q2GNQVcJHZJ6qBE2ze/3EGM04hwhRmS0rGtRHk5EopiRiY1N5UkQXiMhsTRlKOISC+f/jCBx1oZwDAWuriCU/X3RI4iKbMo0J3FxXLeK8T/PCdV4bmXU56kinA8WxSmDKoYFoHAARUEK5ZpgrCg+laIR0ggrHRsNR2CPf/yIuk2G7bVsG9P663LMo4qOARH4ATY4Ay0wA1ogw7A4BE8g1fwZjwZL8a78TFrrRjlzD74A+PzB+n8lwg=</latexit><latexit sha1_base64="OqmAGuj2bNNX2HXbQUYSEnVWdy8=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmKoAsXRRFcVrAPSGKYTCft0MkkzEyEEApu/BU3LhRx60+482+ctFlo64ELh3Pu5d57goRRqSzr26gsLa+srlXXaxubW9s75u5eV8apwKSDYxaLfoAkYZSTjqKKkX4iCIoCRnrB+Krwew9ESBrzO5UlxIvQkNOQYqS05JsHboTUKAjy64mT+dZ904MX0KU8VJlv1q2GNQVcJHZJ6qBE2ze/3EGM04hwhRmS0rGtRHk5EopiRiY1N5UkQXiMhsTRlKOISC+f/jCBx1oZwDAWuriCU/X3RI4iKbMo0J3FxXLeK8T/PCdV4bmXU56kinA8WxSmDKoYFoHAARUEK5ZpgrCg+laIR0ggrHRsNR2CPf/yIuk2G7bVsG9P663LMo4qOARH4ATY4Ay0wA1ogw7A4BE8g1fwZjwZL8a78TFrrRjlzD74A+PzB+n8lwg=</latexit><latexit sha1_base64="OqmAGuj2bNNX2HXbQUYSEnVWdy8=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmKoAsXRRFcVrAPSGKYTCft0MkkzEyEEApu/BU3LhRx60+482+ctFlo64ELh3Pu5d57goRRqSzr26gsLa+srlXXaxubW9s75u5eV8apwKSDYxaLfoAkYZSTjqKKkX4iCIoCRnrB+Krwew9ESBrzO5UlxIvQkNOQYqS05JsHboTUKAjy64mT+dZ904MX0KU8VJlv1q2GNQVcJHZJ6qBE2ze/3EGM04hwhRmS0rGtRHk5EopiRiY1N5UkQXiMhsTRlKOISC+f/jCBx1oZwDAWuriCU/X3RI4iKbMo0J3FxXLeK8T/PCdV4bmXU56kinA8WxSmDKoYFoHAARUEK5ZpgrCg+laIR0ggrHRsNR2CPf/yIuk2G7bVsG9P663LMo4qOARH4ATY4Ay0wA1ogw7A4BE8g1fwZjwZL8a78TFrrRjlzD74A+PzB+n8lwg=</latexit><latexit sha1_base64="OqmAGuj2bNNX2HXbQUYSEnVWdy8=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUmKoAsXRRFcVrAPSGKYTCft0MkkzEyEEApu/BU3LhRx60+482+ctFlo64ELh3Pu5d57goRRqSzr26gsLa+srlXXaxubW9s75u5eV8apwKSDYxaLfoAkYZSTjqKKkX4iCIoCRnrB+Krwew9ESBrzO5UlxIvQkNOQYqS05JsHboTUKAjy64mT+dZ904MX0KU8VJlv1q2GNQVcJHZJ6qBE2ze/3EGM04hwhRmS0rGtRHk5EopiRiY1N5UkQXiMhsTRlKOISC+f/jCBx1oZwDAWuriCU/X3RI4iKbMo0J3FxXLeK8T/PCdV4bmXU56kinA8WxSmDKoYFoHAARUEK5ZpgrCg+laIR0ggrHRsNR2CPf/yIuk2G7bVsG9P663LMo4qOARH4ATY4Ay0wA1ogw7A4BE8g1fwZjwZL8a78TFrrRjlzD74A+PzB+n8lwg=</latexit>

[Shneer and Stolyar’18] established this for the entire stability range

In upcoming work with Sayan Banerjee, we show exponential moments exist in the 
entire range 
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Queue i

Consider any local maximum queue i, i.e.   xi(t) = max{xi�j(t) : aj > 0}

Its instantaneous departure rate is 
xi(t)P

j2Zd ajxi�j(t)
� 1P

j2Zd aj

if                    , then this local maximum queue has negative drift�
X

j2Zd

aj < 1

The arrival rate at every queue is �
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Intuition
Poisson Arrivals of rate �

Exponential Rate 1

Net Arrival rate is�
X

j2Zd

aj

a1a1
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Intuition

�
X

j2Zd

aj < 1Stability - 

Poisson Arrivals of rate

Exponential Rate 1

Net Arrival rate is�
X

j2Zd

aj

a1a1

Mean Queue Length -

M/M/1 Fraction of solid balls

�
P

j2Zd aj

1� �
P

j2Zd aj
· 1P

j2Zd aj
<latexit sha1_base64="gFvnM+65p1Q2MgIg95CmsNj2u/s="></latexit><latexit sha1_base64="gFvnM+65p1Q2MgIg95CmsNj2u/s="></latexit><latexit sha1_base64="gFvnM+65p1Q2MgIg95CmsNj2u/s="></latexit><latexit sha1_base64="gFvnM+65p1Q2MgIg95CmsNj2u/s="></latexit>
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                                                    .

, then there exists a coupling such that almost-surely

If two initial conditions                       and                       s.t. for all 

Monotonicity
{xi(0)}i2Zd {yi(0)}i2Zd

xi(0)  yi(0)

i 2 Zd

8t � 0 , 8i 2 Zd xi(t)  yi(t)

Queue

t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

t
<latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>
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                                                    .

, then there exists a coupling such that almost-surely

If two initial conditions                       and                       s.t. for all 

Monotonicity
{xi(0)}i2Zd {yi(0)}i2Zd

xi(0)  yi(0)

i 2 Zd

8t � 0 , 8i 2 Zd xi(t)  yi(t)

Proof Induction

Queue

t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

t
<latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

Arrivals retain the ordering
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                                                    .

, then there exists a coupling such that almost-surely

If two initial conditions                       and                       s.t. for all 

Monotonicity
{xi(0)}i2Zd {yi(0)}i2Zd

xi(0)  yi(0)

i 2 Zd

8t � 0 , 8i 2 Zd xi(t)  yi(t)

Proof Induction

Queue

t � 0
<latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit><latexit sha1_base64="4mgtC1vTEvEvsLGuytTpS+ItLDU=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJJxky+8hMrxCW/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKGnIdb+dtfWNza3twk5xd2//4LB0dNwwcaoF1kWsYt0KuEElI6yTJIWtRCMPA4XNYHQ385tPqI2Mo0eaJOiHfBDJvhScrNQi1hngmLndUtmtuHOwVeLlpAw5at3SV6cXizTEiITixrQ9NyE/45qkUDgtdlKDCRcjPsC2pREP0fjZ/N4pO7dKj/VjbSsiNld/T2Q8NGYSBrYz5DQ0y95M/M9rp9S/8TMZJSlhJBaL+qliFLPZ86wnNQpSE0u40NLeysSQay7IRlS0IXjLL6+SxmXFcyvew1W5epvHUYBTOIML8OAaqnAPNaiDAAXP8Apvzth5cd6dj0XrmpPPnMAfOJ8/AgOPRw==</latexit>

t
<latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit><latexit sha1_base64="zmD2splp/T7p6wi/6WPG0Ej10b0=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAUnfrXo1bw6ySvyCVKFAo+9+9QYJy2KukElqTNf3UgxyqlEwyaeVXmZ4StmYDnnXUkVjboJ8fumUnFllQKJE21JI5urviZzGxkzi0HbGFEdm2ZuJ/3ndDKPrIBcqzZArtlgUZZJgQmZvk4HQnKGcWEKZFvZWwkZUU4Y2nIoNwV9+eZW0Lmq+V/PvL6v1myKOMpzAKZyDD1dQhztoQBMYRPAMr/DmjJ0X5935WLSWnGLmGP7A+fwBNhCNIg==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

Two queues are equal - higher interference system has smaller departure


Unequal queues - Retains ordering as at-most one customer departs
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Arrivals retain the ordering



Proof  Steps
1. Consider a spatial truncation - finite dimensional

3. Rate Conservation Principle

2. If �
X

j2Zd

aj < 1

<latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit>

=> Stability

Max queue length - Lyapunov function

0

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

E[y(n)0 ] =
�

1� �
P

j2Zd aj
� on(1)

<latexit sha1_base64="Srbc0pMfMhyFGR6s20x25gQfM1k="></latexit><latexit sha1_base64="Srbc0pMfMhyFGR6s20x25gQfM1k="></latexit><latexit sha1_base64="Srbc0pMfMhyFGR6s20x25gQfM1k="></latexit><latexit sha1_base64="Srbc0pMfMhyFGR6s20x25gQfM1k="></latexit>

�
X

j2Zd

aj < 1

<latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit>

=> Tightness of {y(n)0 }n2N
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Main Proof Idea - Stability
Two systems on              with the same dynamics.

All queues in       are frozen without activity. 


-                   : the set    is a torus.


-                   : the set     has boundary effects.


                          Interference is lower at the boundaries.    

B ⇢ Zd

B

{yi(t)}i2B B

{zi(t)}i2B B

B{



B

Monotonicity

8t 8i 2 B

xi(t) � zi(t)

yi(t) � zi(t)

1)

2)

Two systems on              with the same dynamics.

All queues in       are frozen without activity. 


-                   : the set    is a torus.


-                   : the set     has boundary effects.


                          Interference is lower at the boundaries.    

B ⇢ Zd

{yi(t)}i2B B

{zi(t)}i2B B

B{

Main Proof Idea - Stability



process on a torus.                                 

Finite Torus System
{yi(t)}i2B

Theorem - If                  , then                  is Positive Recurrent and the 

stationary distribution possess exponential moments. Furthermore, the 
mean queue length satisfies

�
X

j2Zd

aj < 1 {yi(t)}i2B

E[y0(t)] =
�

1� �
P

j2Zd aj



Finite Torus System

Theorem - If                  , then                  is Positive Recurrent and the 

stationary distribution possess exponential moments. Furthermore, the 
mean queue length satisfies

�
X

j2Zd

aj < 1 {yi(t)}i2B

Proof Idea of Stability 
d

dt
yi = �� yiP

j2Zd ajy(i�j)/B(t)

i⇤(t) := argmax
i2B

yi(t)

d

dt
yi⇤(t) = ��

yi⇤(t)P
j2Zd ajyi⇤(t)�j(t)

 �� 1P
j2Zd aj

Fluid scale equation

Consider the maximal queue 

This has negative drift

Can upper bound by a stable 

Single server queue.

E[y0(t)] =
�

1� �
P

j2Zd aj

process on a torus.                                 {yi(t)}i2B

< �✏
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Finite Torus System

Rate Conservation - “On Average what comes in is what goes out”.

For Ex. � = E
"

y0(t)P
j2Zd ajyj/B(t)

1y0(t)>0

#

Avg arrival rate equals avg departure rate.

Key Idea:

I(t) := y0(t)
X

j2Zd

ajyj(t) in stationarity and solve d
dt

E[I(t)] = 0

Average increase due to arrivals - �+ �(
X

j2Zd

aj)E[y0(t)]

Average decrease due to departures - E[y0(t)]

Equating the two yields E[y0(t)] 2
(

�

1� �
P

j2Zd aj
,1

)

Consider



Proof  Steps
1. Consider a spatial truncation - finite dimensional

3. Rate Conservation Principle

2. If �
X

j2Zd

aj < 1

<latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit>

=> Stability

Max queue length - Lyapunov function

0
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E[y(n)0 ] =
�

1� �
P

j2Zd aj
� on(1)

<latexit sha1_base64="Srbc0pMfMhyFGR6s20x25gQfM1k="></latexit><latexit sha1_base64="Srbc0pMfMhyFGR6s20x25gQfM1k="></latexit><latexit sha1_base64="Srbc0pMfMhyFGR6s20x25gQfM1k="></latexit><latexit sha1_base64="Srbc0pMfMhyFGR6s20x25gQfM1k="></latexit>

�
X

j2Zd

aj < 1

<latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit><latexit sha1_base64="e6jKAbf/JyuKaZkaxTZfY0Lp+Cw=">AAACEXicbVC7TsMwFHV4lvIKMLJYVEidqgQhwcBQwcJYJPoQTYgcx2ndOk5kO0hVlF9g4VdYGECIlY2Nv8FpM0DLkSwdnXOufO/xE0alsqxvY2l5ZXVtvbJR3dza3tk19/Y7Mk4FJm0cs1j0fCQJo5y0FVWM9BJBUOQz0vXHV4XffSBC0pjfqklC3AgNOA0pRkpLnll3mA4HCDoyjbxsBB3KoRMhNfT97C6/D3LkjeAFtD2zZjWsKeAisUtSAyVanvnlBDFOI8IVZkjKvm0lys2QUBQzkledVJIE4TEakL6mHEVEutn0ohweayWAYSz04wpO1d8TGYqknES+Tha7ynmvEP/z+qkKz92M8iRVhOPZR2HKoIphUQ8MqCBYsYkmCAuqd4V4iATCSpdY1SXY8ycvks5Jw7Ya9s1prXlZ1lEBh+AI1IENzkATXIMWaAMMHsEzeAVvxpPxYrwbH7PoklHOHIA/MD5/AGJxnLI=</latexit>

=>

4. Switch of limits in time and space

Tightness of {y(n)0 }n2N
<latexit sha1_base64="2Zt9uFXKFoycY1xe22xJIk5MIRA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl040oq2Ac0MUym03boZBJmJkIYsnXjr7hxoYhb/8Cdf+OkzUJbD1w4nHMv994TJoxK5Tjf1tLyyuraemWjurm1vbNr7+13ZJwKTNo4ZrHohUgSRjlpK6oY6SWCoChkpBtOrgq/+0CEpDG/U1lC/AiNOB1SjJSRAht6Oguce13nJ7mXB5pDj5qKkBqHob7J88CuOQ1nCrhI3JLUQIlWYH95gxinEeEKMyRl33US5WskFMWM5FUvlSRBeIJGpG8oRxGRvp5+ksNjowzgMBamuIJT9feERpGUWRSazuJEOe8V4n9eP1XDC19TnqSKcDxbNEwZVDEsYoEDKghWLDMEYUHNrRCPkUBYmfCqJgR3/uVF0jltuE7DvT2rNS/LOCrgEByBOnDBOWiCa9ACbYDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fLUiaAA==</latexit><latexit sha1_base64="2Zt9uFXKFoycY1xe22xJIk5MIRA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl040oq2Ac0MUym03boZBJmJkIYsnXjr7hxoYhb/8Cdf+OkzUJbD1w4nHMv994TJoxK5Tjf1tLyyuraemWjurm1vbNr7+13ZJwKTNo4ZrHohUgSRjlpK6oY6SWCoChkpBtOrgq/+0CEpDG/U1lC/AiNOB1SjJSRAht6Oguce13nJ7mXB5pDj5qKkBqHob7J88CuOQ1nCrhI3JLUQIlWYH95gxinEeEKMyRl33US5WskFMWM5FUvlSRBeIJGpG8oRxGRvp5+ksNjowzgMBamuIJT9feERpGUWRSazuJEOe8V4n9eP1XDC19TnqSKcDxbNEwZVDEsYoEDKghWLDMEYUHNrRCPkUBYmfCqJgR3/uVF0jltuE7DvT2rNS/LOCrgEByBOnDBOWiCa9ACbYDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fLUiaAA==</latexit><latexit sha1_base64="2Zt9uFXKFoycY1xe22xJIk5MIRA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl040oq2Ac0MUym03boZBJmJkIYsnXjr7hxoYhb/8Cdf+OkzUJbD1w4nHMv994TJoxK5Tjf1tLyyuraemWjurm1vbNr7+13ZJwKTNo4ZrHohUgSRjlpK6oY6SWCoChkpBtOrgq/+0CEpDG/U1lC/AiNOB1SjJSRAht6Oguce13nJ7mXB5pDj5qKkBqHob7J88CuOQ1nCrhI3JLUQIlWYH95gxinEeEKMyRl33US5WskFMWM5FUvlSRBeIJGpG8oRxGRvp5+ksNjowzgMBamuIJT9feERpGUWRSazuJEOe8V4n9eP1XDC19TnqSKcDxbNEwZVDEsYoEDKghWLDMEYUHNrRCPkUBYmfCqJgR3/uVF0jltuE7DvT2rNS/LOCrgEByBOnDBOWiCa9ACbYDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fLUiaAA==</latexit><latexit sha1_base64="2Zt9uFXKFoycY1xe22xJIk5MIRA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAh1UxIRdFl040oq2Ac0MUym03boZBJmJkIYsnXjr7hxoYhb/8Cdf+OkzUJbD1w4nHMv994TJoxK5Tjf1tLyyuraemWjurm1vbNr7+13ZJwKTNo4ZrHohUgSRjlpK6oY6SWCoChkpBtOrgq/+0CEpDG/U1lC/AiNOB1SjJSRAht6Oguce13nJ7mXB5pDj5qKkBqHob7J88CuOQ1nCrhI3JLUQIlWYH95gxinEeEKMyRl33US5WskFMWM5FUvlSRBeIJGpG8oRxGRvp5+ksNjowzgMBamuIJT9feERpGUWRSazuJEOe8V4n9eP1XDC19TnqSKcDxbNEwZVDEsYoEDKghWLDMEYUHNrRCPkUBYmfCqJgR3/uVF0jltuE7DvT2rNS/LOCrgEByBOnDBOWiCa9ACbYDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fLUiaAA==</latexit>

5. Monotone Convergence to yield the moment formula

Coupling from the past
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Consider                  and corresponding stationary

Coupling From the Past

B

xi(t) � zi(t) yi(t) � zi(t)

                , process where the set     has boundary effects. 
{zi(t)}i2B B

Monotonicity => and

E[z0(t)] 
�

1� �
P

j2Zd aj
Thus Uniformly in the size of B

Bn % Zd z(n)0 (0)



the truncated      system is started empty at time -t.

Coupling From the Past
Let                 .              - the queue length of queue 0 at time 0, when Bn % Zd

Queues

-t
0Bn

z(n)0,t (0)

Bn

lim
n!1

z(n)0,t (0) = x0,t(0)8t � 0Notice Corollary of the construction

lim
t!1

z(n)0,t := z(n)0,1

Monotonicity =>

and

We know                          

lim
n!1

z(n)0,1 := z(1)
0,1 a.s.

E[z(1)
0,1 ] < 1

sup
n2N

E[z(n)0,1]  �

1� �
P

j2Zd aj

thus,



Lemma - If                  , then

Coupling From the Past

N

Queues

0

TN

x0;1(0) = z(N)
0,TN

9N 2 N 9TN < 1and random such that

a.s.

�
X

j2Zd

aj < 1

We know                          sup
n2N

E[z(n)0,1]  �

1� �
P

j2Zd aj
. Thus E[x0,1(0)]  �

1� �
P

j2Zd aj



Large Initial Conditions

For every    , there exists a probability distribution on      such that if the 
initial condition is                     i.i.d. from this distribution, then             ,  

                         almost-surely.

N
{xi(0)}i2Zd

�

lim
t!1

xi(t) = 1
8i 2 Zd

Theorem
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Large Initial Conditions

If “large” frozen boundary is present, then stationary queue length at 0 is 
also “large” with “high probability”

For every    , there exists a probability distribution on      such that if the 
initial condition is                     i.i.d. from this distribution, then             ,  

                         almost-surely

N
{xi(0)}i2Zd

�

lim
t!1

xi(t) = 1
8i 2 Zd

Theorem

51



Convergence to Stationary Solutions

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit> i

<latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit>�i
<latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit>

1
<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit> 1

<latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit><latexit sha1_base64="SewSXpMSbbFZwBdSTgiis61GRk4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbTbt2swm7EyGE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFqp3RcqxGxQrbl1dw6ySryC1KBAc1D96g9jlkZcIZPUmJ7nJujnVKNgkk8r/dTwhLIJHfGepYpG3Pj5/NopObPKkISxtqWQzNXfEzmNjMmiwHZGFMdm2ZuJ/3m9FMNrPxcqSZErtlgUppJgTGavk6HQnKHMLKFMC3srYWOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNiZ0X5935WLSWnGLmGP7A+fwBwi+PPA==</latexit>

Because of the infinite barrier, all queues diverge to infinity at a linear rate

9(ti)i2N s.t. ti ! 1 s.t. P[x0(ti) < i] 
<latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit>

i�4
<latexit sha1_base64="21zFOVjVavTB+pIeUfTK5PLlLSU=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAhuDJMY2rorunFZwT6gjWUynbRjJ5kwMxFK6D+4caGIW//HnX/jpK2gogcuHM65l3vvCRLOlEbow1paXlldWy9sFDe3tnd2S3v7LSVSSWiTCC5kJ8CKchbTpmaa004iKY4CTtvB+DL32/dUKibiGz1JqB/hYcxCRrA2UovdZqfetF8qI/u8VnG9CkQ2QlXHdXLiVr0zDzpGyVEGCzT6pffeQJA0orEmHCvVdVCi/QxLzQin02IvVTTBZIyHtGtojCOq/Gx27RQeG2UAQyFNxRrO1O8TGY6UmkSB6YywHqnfXi7+5XVTHdb8jMVJqmlM5ovClEMtYP46HDBJieYTQzCRzNwKyQhLTLQJqGhC+PoU/k9aru0g27n2yvWLRRwFcAiOwAlwQBXUwRVogCYg4A48gCfwbAnr0XqxXuetS9Zi5gD8gPX2CYcwjxg=</latexit><latexit sha1_base64="21zFOVjVavTB+pIeUfTK5PLlLSU=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAhuDJMY2rorunFZwT6gjWUynbRjJ5kwMxFK6D+4caGIW//HnX/jpK2gogcuHM65l3vvCRLOlEbow1paXlldWy9sFDe3tnd2S3v7LSVSSWiTCC5kJ8CKchbTpmaa004iKY4CTtvB+DL32/dUKibiGz1JqB/hYcxCRrA2UovdZqfetF8qI/u8VnG9CkQ2QlXHdXLiVr0zDzpGyVEGCzT6pffeQJA0orEmHCvVdVCi/QxLzQin02IvVTTBZIyHtGtojCOq/Gx27RQeG2UAQyFNxRrO1O8TGY6UmkSB6YywHqnfXi7+5XVTHdb8jMVJqmlM5ovClEMtYP46HDBJieYTQzCRzNwKyQhLTLQJqGhC+PoU/k9aru0g27n2yvWLRRwFcAiOwAlwQBXUwRVogCYg4A48gCfwbAnr0XqxXuetS9Zi5gD8gPX2CYcwjxg=</latexit><latexit sha1_base64="21zFOVjVavTB+pIeUfTK5PLlLSU=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAhuDJMY2rorunFZwT6gjWUynbRjJ5kwMxFK6D+4caGIW//HnX/jpK2gogcuHM65l3vvCRLOlEbow1paXlldWy9sFDe3tnd2S3v7LSVSSWiTCC5kJ8CKchbTpmaa004iKY4CTtvB+DL32/dUKibiGz1JqB/hYcxCRrA2UovdZqfetF8qI/u8VnG9CkQ2QlXHdXLiVr0zDzpGyVEGCzT6pffeQJA0orEmHCvVdVCi/QxLzQin02IvVTTBZIyHtGtojCOq/Gx27RQeG2UAQyFNxRrO1O8TGY6UmkSB6YywHqnfXi7+5XVTHdb8jMVJqmlM5ovClEMtYP46HDBJieYTQzCRzNwKyQhLTLQJqGhC+PoU/k9aru0g27n2yvWLRRwFcAiOwAlwQBXUwRVogCYg4A48gCfwbAnr0XqxXuetS9Zi5gD8gPX2CYcwjxg=</latexit><latexit sha1_base64="21zFOVjVavTB+pIeUfTK5PLlLSU=">AAAB7XicdVDLSsNAFJ34rPVVdelmsAhuDJMY2rorunFZwT6gjWUynbRjJ5kwMxFK6D+4caGIW//HnX/jpK2gogcuHM65l3vvCRLOlEbow1paXlldWy9sFDe3tnd2S3v7LSVSSWiTCC5kJ8CKchbTpmaa004iKY4CTtvB+DL32/dUKibiGz1JqB/hYcxCRrA2UovdZqfetF8qI/u8VnG9CkQ2QlXHdXLiVr0zDzpGyVEGCzT6pffeQJA0orEmHCvVdVCi/QxLzQin02IvVTTBZIyHtGtojCOq/Gx27RQeG2UAQyFNxRrO1O8TGY6UmkSB6YywHqnfXi7+5XVTHdb8jMVJqmlM5ovClEMtYP46HDBJieYTQzCRzNwKyQhLTLQJqGhC+PoU/k9aru0g27n2yvWLRRwFcAiOwAlwQBXUwRVogCYg4A48gCfwbAnr0XqxXuetS9Zi5gD8gPX2CYcwjxg=</latexit>
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Convergence to Stationary Solutions

ii4
i+8

<latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit>

ii4
i+8

<latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit> i

<latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit>�i
<latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit>

9(ti)i2N s.t. ti ! 1 s.t. P[x0(ti) < i] 
<latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit>

i�3
<latexit sha1_base64="z7YewZ2os6bQ1dcW+qcxO8w8u+U=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cci0Q1t3RTcuK9gHtGPJpJk2NpMZkoxQhv6DGxeKuPV/3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1xmfueeSsUicaOnMfVCPBIsYARrI7XZbXpWmQ2KJWSf16tltwqRjVDNKTsZKdfcigsdo2QogSWag+J7fxiRJKRCE46V6jko1l6KpWaE01mhnygaYzLBI9ozVOCQKi+dXzuDJ0YZwiCSpoSGc/X7RIpDpaahbzpDrMfqt5eJf3m9RAd1L2UiTjQVZLEoSDjUEcxeh0MmKdF8aggmkplbIRljiYk2ARVMCF+fwv9Ju2w7yHau3VLjYhlHHhyBY3AKHFADDXAFmqAFCLgDD+AJPFuR9Wi9WK+L1py1nDkEP2C9fQKFq48X</latexit><latexit sha1_base64="z7YewZ2os6bQ1dcW+qcxO8w8u+U=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cci0Q1t3RTcuK9gHtGPJpJk2NpMZkoxQhv6DGxeKuPV/3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1xmfueeSsUicaOnMfVCPBIsYARrI7XZbXpWmQ2KJWSf16tltwqRjVDNKTsZKdfcigsdo2QogSWag+J7fxiRJKRCE46V6jko1l6KpWaE01mhnygaYzLBI9ozVOCQKi+dXzuDJ0YZwiCSpoSGc/X7RIpDpaahbzpDrMfqt5eJf3m9RAd1L2UiTjQVZLEoSDjUEcxeh0MmKdF8aggmkplbIRljiYk2ARVMCF+fwv9Ju2w7yHau3VLjYhlHHhyBY3AKHFADDXAFmqAFCLgDD+AJPFuR9Wi9WK+L1py1nDkEP2C9fQKFq48X</latexit><latexit sha1_base64="z7YewZ2os6bQ1dcW+qcxO8w8u+U=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cci0Q1t3RTcuK9gHtGPJpJk2NpMZkoxQhv6DGxeKuPV/3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1xmfueeSsUicaOnMfVCPBIsYARrI7XZbXpWmQ2KJWSf16tltwqRjVDNKTsZKdfcigsdo2QogSWag+J7fxiRJKRCE46V6jko1l6KpWaE01mhnygaYzLBI9ozVOCQKi+dXzuDJ0YZwiCSpoSGc/X7RIpDpaahbzpDrMfqt5eJf3m9RAd1L2UiTjQVZLEoSDjUEcxeh0MmKdF8aggmkplbIRljiYk2ARVMCF+fwv9Ju2w7yHau3VLjYhlHHhyBY3AKHFADDXAFmqAFCLgDD+AJPFuR9Wi9WK+L1py1nDkEP2C9fQKFq48X</latexit><latexit sha1_base64="z7YewZ2os6bQ1dcW+qcxO8w8u+U=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cci0Q1t3RTcuK9gHtGPJpJk2NpMZkoxQhv6DGxeKuPV/3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1xmfueeSsUicaOnMfVCPBIsYARrI7XZbXpWmQ2KJWSf16tltwqRjVDNKTsZKdfcigsdo2QogSWag+J7fxiRJKRCE46V6jko1l6KpWaE01mhnygaYzLBI9ozVOCQKi+dXzuDJ0YZwiCSpoSGc/X7RIpDpaahbzpDrMfqt5eJf3m9RAd1L2UiTjQVZLEoSDjUEcxeh0MmKdF8aggmkplbIRljiYk2ARVMCF+fwv9Ju2w7yHau3VLjYhlHHhyBY3AKHFADDXAFmqAFCLgDD+AJPFuR9Wi9WK+L1py1nDkEP2C9fQKFq48X</latexit>

Since interested only in finite time    , can bring down the barrier to a finite 
value at a small penalty in probability

ti
<latexit sha1_base64="bkzvTm+Om50RI9Xpg3KvhyrweSE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfui71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFp4jdQ=</latexit><latexit sha1_base64="bkzvTm+Om50RI9Xpg3KvhyrweSE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfui71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFp4jdQ=</latexit><latexit sha1_base64="bkzvTm+Om50RI9Xpg3KvhyrweSE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfui71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFp4jdQ=</latexit><latexit sha1_base64="bkzvTm+Om50RI9Xpg3KvhyrweSE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfui71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFp4jdQ=</latexit>
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Convergence to Stationary Solutions

ii4
i+8

<latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit>

ii4
i+8

<latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit><latexit sha1_base64="iyuFMkJ42jv4HArJ3dcUpdRvTag=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAEIexKwByDXjxGMA9MNmF20kmGzM4uM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777aytb2xubed28rt7+weHhaPjho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AzGtzO/+YRK80g+mEmMfkiHkg84o8ZKj7yb8nKXX1amvULRLblzkFXiZaQIGWq9wlenH7EkRGmYoFq3PTc2fkqV4UzgNN9JNMaUjekQ25ZKGqL20/nFU3JulT4ZRMqWNGSu/p5Iaaj1JAxsZ0jNSC97M/E/r52YQcVPuYwTg5ItFg0SQUxEZu+TPlfIjJhYQpni9lbCRlRRZmxIeRuCt/zyKmlclTy35N2Xi9WbLI4cnMIZXIAH11CFO6hBHRhIeIZXeHO08+K8Ox+L1jUnmzmBP3A+fwDk0JBk</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit> i

<latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit><latexit sha1_base64="9jtkmSnVkzQh6f031uh1XGFh3yI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipyQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/PfYzt</latexit>�i
<latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit><latexit sha1_base64="nntvbfTVAq3+RqjxvwuZpbOvIy8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHi5Ev1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0rqsem7Vu69V6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5AzjRjSQ=</latexit>

9(ti)i2N s.t. ti ! 1 s.t. P[x0(ti) < i] 
<latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit><latexit sha1_base64="0GUQEHrCHXbSjgN+hfG11VLZASc="></latexit>

i�3
<latexit sha1_base64="z7YewZ2os6bQ1dcW+qcxO8w8u+U=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cci0Q1t3RTcuK9gHtGPJpJk2NpMZkoxQhv6DGxeKuPV/3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1xmfueeSsUicaOnMfVCPBIsYARrI7XZbXpWmQ2KJWSf16tltwqRjVDNKTsZKdfcigsdo2QogSWag+J7fxiRJKRCE46V6jko1l6KpWaE01mhnygaYzLBI9ozVOCQKi+dXzuDJ0YZwiCSpoSGc/X7RIpDpaahbzpDrMfqt5eJf3m9RAd1L2UiTjQVZLEoSDjUEcxeh0MmKdF8aggmkplbIRljiYk2ARVMCF+fwv9Ju2w7yHau3VLjYhlHHhyBY3AKHFADDXAFmqAFCLgDD+AJPFuR9Wi9WK+L1py1nDkEP2C9fQKFq48X</latexit><latexit sha1_base64="z7YewZ2os6bQ1dcW+qcxO8w8u+U=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cci0Q1t3RTcuK9gHtGPJpJk2NpMZkoxQhv6DGxeKuPV/3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1xmfueeSsUicaOnMfVCPBIsYARrI7XZbXpWmQ2KJWSf16tltwqRjVDNKTsZKdfcigsdo2QogSWag+J7fxiRJKRCE46V6jko1l6KpWaE01mhnygaYzLBI9ozVOCQKi+dXzuDJ0YZwiCSpoSGc/X7RIpDpaahbzpDrMfqt5eJf3m9RAd1L2UiTjQVZLEoSDjUEcxeh0MmKdF8aggmkplbIRljiYk2ARVMCF+fwv9Ju2w7yHau3VLjYhlHHhyBY3AKHFADDXAFmqAFCLgDD+AJPFuR9Wi9WK+L1py1nDkEP2C9fQKFq48X</latexit><latexit sha1_base64="z7YewZ2os6bQ1dcW+qcxO8w8u+U=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cci0Q1t3RTcuK9gHtGPJpJk2NpMZkoxQhv6DGxeKuPV/3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1xmfueeSsUicaOnMfVCPBIsYARrI7XZbXpWmQ2KJWSf16tltwqRjVDNKTsZKdfcigsdo2QogSWag+J7fxiRJKRCE46V6jko1l6KpWaE01mhnygaYzLBI9ozVOCQKi+dXzuDJ0YZwiCSpoSGc/X7RIpDpaahbzpDrMfqt5eJf3m9RAd1L2UiTjQVZLEoSDjUEcxeh0MmKdF8aggmkplbIRljiYk2ARVMCF+fwv9Ju2w7yHau3VLjYhlHHhyBY3AKHFADDXAFmqAFCLgDD+AJPFuR9Wi9WK+L1py1nDkEP2C9fQKFq48X</latexit><latexit sha1_base64="z7YewZ2os6bQ1dcW+qcxO8w8u+U=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4cci0Q1t3RTcuK9gHtGPJpJk2NpMZkoxQhv6DGxeKuPV/3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1xmfueeSsUicaOnMfVCPBIsYARrI7XZbXpWmQ2KJWSf16tltwqRjVDNKTsZKdfcigsdo2QogSWag+J7fxiRJKRCE46V6jko1l6KpWaE01mhnygaYzLBI9ozVOCQKi+dXzuDJ0YZwiCSpoSGc/X7RIpDpaahbzpDrMfqt5eJf3m9RAd1L2UiTjQVZLEoSDjUEcxeh0MmKdF8aggmkplbIRljiYk2ARVMCF+fwv9Ju2w7yHau3VLjYhlHHhyBY3AKHFADDXAFmqAFCLgDD+AJPFuR9Wi9WK+L1py1nDkEP2C9fQKFq48X</latexit>

Since interested only in finite time    , can bring down the barrier to a finite 
value at a small penalty in probability

ti
<latexit sha1_base64="bkzvTm+Om50RI9Xpg3KvhyrweSE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfui71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFp4jdQ=</latexit><latexit sha1_base64="bkzvTm+Om50RI9Xpg3KvhyrweSE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfui71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFp4jdQ=</latexit><latexit sha1_base64="bkzvTm+Om50RI9Xpg3KvhyrweSE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfui71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFp4jdQ=</latexit><latexit sha1_base64="bkzvTm+Om50RI9Xpg3KvhyrweSE=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfui71a9mjcHWSV+QapQoNF3v3qDhGUxV8gkNabreykGOdUomOTTSi8zPKVsTIe8a6miMTdBPj91Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGzv8lAaM5QTiyhTAt7K2EjqilDm07FhuAvv7xKWhc136v595fV+k0RRxlO4BTOwYcrqMMdNKAJDIbwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFp4jdQ=</latexit>

Borel-Cantelli to conclude the proof
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                                             decay ?          

Open Questions
How do correlations 

d=1, n=51 
� = 0.1419,�c = 1/7

<latexit sha1_base64="yhEkUkCTMfcEdu3bxbH7cjyl85w=">AAACCnicbVDLSgMxFM3UV62vUZduokVwIXUihepCKLpxWcE+oB2GTCbThmYyQ5IRytC1G3/FjQtF3PoF7vwb03YW2nogcDjnXG7u8RPOlHacb6uwtLyyulZcL21sbm3v2Lt7LRWnktAmiXksOz5WlDNBm5ppTjuJpDjyOW37w5uJ336gUrFY3OtRQt0I9wULGcHaSJ592OMmHGB4BZ0KqqLLU5grHjEaOqt5dtmpOFPARYJyUgY5Gp791QtikkZUaMKxUl3kJNrNsNSMcDou9VJFE0yGuE+7hgocUeVm01PG8NgoAQxjaZ7QcKr+nshwpNQo8k0ywnqg5r2J+J/XTXV44WZMJKmmgswWhSmHOoaTXmDAJCWajwzBRDLzV0gGWGKiTXslUwKaP3mRtM4ryLR4Vy3Xr/M6iuAAHIETgEAN1MEtaIAmIOARPINX8GY9WS/Wu/UxixasfGYf/IH1+QP18pc7</latexit><latexit sha1_base64="yhEkUkCTMfcEdu3bxbH7cjyl85w=">AAACCnicbVDLSgMxFM3UV62vUZduokVwIXUihepCKLpxWcE+oB2GTCbThmYyQ5IRytC1G3/FjQtF3PoF7vwb03YW2nogcDjnXG7u8RPOlHacb6uwtLyyulZcL21sbm3v2Lt7LRWnktAmiXksOz5WlDNBm5ppTjuJpDjyOW37w5uJ336gUrFY3OtRQt0I9wULGcHaSJ592OMmHGB4BZ0KqqLLU5grHjEaOqt5dtmpOFPARYJyUgY5Gp791QtikkZUaMKxUl3kJNrNsNSMcDou9VJFE0yGuE+7hgocUeVm01PG8NgoAQxjaZ7QcKr+nshwpNQo8k0ywnqg5r2J+J/XTXV44WZMJKmmgswWhSmHOoaTXmDAJCWajwzBRDLzV0gGWGKiTXslUwKaP3mRtM4ryLR4Vy3Xr/M6iuAAHIETgEAN1MEtaIAmIOARPINX8GY9WS/Wu/UxixasfGYf/IH1+QP18pc7</latexit><latexit sha1_base64="yhEkUkCTMfcEdu3bxbH7cjyl85w=">AAACCnicbVDLSgMxFM3UV62vUZduokVwIXUihepCKLpxWcE+oB2GTCbThmYyQ5IRytC1G3/FjQtF3PoF7vwb03YW2nogcDjnXG7u8RPOlHacb6uwtLyyulZcL21sbm3v2Lt7LRWnktAmiXksOz5WlDNBm5ppTjuJpDjyOW37w5uJ336gUrFY3OtRQt0I9wULGcHaSJ592OMmHGB4BZ0KqqLLU5grHjEaOqt5dtmpOFPARYJyUgY5Gp791QtikkZUaMKxUl3kJNrNsNSMcDou9VJFE0yGuE+7hgocUeVm01PG8NgoAQxjaZ7QcKr+nshwpNQo8k0ywnqg5r2J+J/XTXV44WZMJKmmgswWhSmHOoaTXmDAJCWajwzBRDLzV0gGWGKiTXslUwKaP3mRtM4ryLR4Vy3Xr/M6iuAAHIETgEAN1MEtaIAmIOARPINX8GY9WS/Wu/UxixasfGYf/IH1+QP18pc7</latexit><latexit sha1_base64="yhEkUkCTMfcEdu3bxbH7cjyl85w=">AAACCnicbVDLSgMxFM3UV62vUZduokVwIXUihepCKLpxWcE+oB2GTCbThmYyQ5IRytC1G3/FjQtF3PoF7vwb03YW2nogcDjnXG7u8RPOlHacb6uwtLyyulZcL21sbm3v2Lt7LRWnktAmiXksOz5WlDNBm5ppTjuJpDjyOW37w5uJ336gUrFY3OtRQt0I9wULGcHaSJ592OMmHGB4BZ0KqqLLU5grHjEaOqt5dtmpOFPARYJyUgY5Gp791QtikkZUaMKxUl3kJNrNsNSMcDou9VJFE0yGuE+7hgocUeVm01PG8NgoAQxjaZ7QcKr+nshwpNQo8k0ywnqg5r2J+J/XTXV44WZMJKmmgswWhSmHOoaTXmDAJCWajwzBRDLzV0gGWGKiTXslUwKaP3mRtM4ryLR4Vy3Xr/M6iuAAHIETgEAN1MEtaIAmIOARPINX8GY9WS/Wu/UxixasfGYf/IH1+QP18pc7</latexit>

No propagation of chaos even in an infinite system ! 
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k ! E[y0yk]� (E[y0]2)
<latexit sha1_base64="q2oPZryiPSXvhSV1QaCgyFrAeow=">AAACH3icbVDLSsNAFJ3UV62vqEs3g0WoC0tSRF0WRXBZwT4giWEynbRDJw9mJkoI/RM3/oobF4qIu/6NkzYL23rgwuGce7n3Hi9mVEjDmGilldW19Y3yZmVre2d3T98/6Igo4Zi0ccQi3vOQIIyGpC2pZKQXc4ICj5GuN7rJ/e4T4YJG4YNMY+IEaBBSn2IkleTqFyNoczoYSsR59AztAMmh52W3Yyt1jdQdOfAM1uZV57Fx6upVo25MAZeJWZAqKNBy9R+7H+EkIKHEDAlhmUYsnQxxSTEj44qdCBIjPEIDYikaooAIJ5v+N4YnSulDP+KqQgmn6t+JDAVCpIGnOvNLxaKXi/95ViL9KyejYZxIEuLZIj9hUEYwDwv2KSdYslQRhDlVt0I8RBxhqSKtqBDMxZeXSadRN426eX9ebV4XcZTBETgGNWCCS9AEd6AF2gCDF/AGPsCn9qq9a1/a96y1pBUzh2AO2uQX5umiNg==</latexit><latexit sha1_base64="q2oPZryiPSXvhSV1QaCgyFrAeow=">AAACH3icbVDLSsNAFJ3UV62vqEs3g0WoC0tSRF0WRXBZwT4giWEynbRDJw9mJkoI/RM3/oobF4qIu/6NkzYL23rgwuGce7n3Hi9mVEjDmGilldW19Y3yZmVre2d3T98/6Igo4Zi0ccQi3vOQIIyGpC2pZKQXc4ICj5GuN7rJ/e4T4YJG4YNMY+IEaBBSn2IkleTqFyNoczoYSsR59AztAMmh52W3Yyt1jdQdOfAM1uZV57Fx6upVo25MAZeJWZAqKNBy9R+7H+EkIKHEDAlhmUYsnQxxSTEj44qdCBIjPEIDYikaooAIJ5v+N4YnSulDP+KqQgmn6t+JDAVCpIGnOvNLxaKXi/95ViL9KyejYZxIEuLZIj9hUEYwDwv2KSdYslQRhDlVt0I8RBxhqSKtqBDMxZeXSadRN426eX9ebV4XcZTBETgGNWCCS9AEd6AF2gCDF/AGPsCn9qq9a1/a96y1pBUzh2AO2uQX5umiNg==</latexit><latexit sha1_base64="q2oPZryiPSXvhSV1QaCgyFrAeow=">AAACH3icbVDLSsNAFJ3UV62vqEs3g0WoC0tSRF0WRXBZwT4giWEynbRDJw9mJkoI/RM3/oobF4qIu/6NkzYL23rgwuGce7n3Hi9mVEjDmGilldW19Y3yZmVre2d3T98/6Igo4Zi0ccQi3vOQIIyGpC2pZKQXc4ICj5GuN7rJ/e4T4YJG4YNMY+IEaBBSn2IkleTqFyNoczoYSsR59AztAMmh52W3Yyt1jdQdOfAM1uZV57Fx6upVo25MAZeJWZAqKNBy9R+7H+EkIKHEDAlhmUYsnQxxSTEj44qdCBIjPEIDYikaooAIJ5v+N4YnSulDP+KqQgmn6t+JDAVCpIGnOvNLxaKXi/95ViL9KyejYZxIEuLZIj9hUEYwDwv2KSdYslQRhDlVt0I8RBxhqSKtqBDMxZeXSadRN426eX9ebV4XcZTBETgGNWCCS9AEd6AF2gCDF/AGPsCn9qq9a1/a96y1pBUzh2AO2uQX5umiNg==</latexit><latexit sha1_base64="q2oPZryiPSXvhSV1QaCgyFrAeow=">AAACH3icbVDLSsNAFJ3UV62vqEs3g0WoC0tSRF0WRXBZwT4giWEynbRDJw9mJkoI/RM3/oobF4qIu/6NkzYL23rgwuGce7n3Hi9mVEjDmGilldW19Y3yZmVre2d3T98/6Igo4Zi0ccQi3vOQIIyGpC2pZKQXc4ICj5GuN7rJ/e4T4YJG4YNMY+IEaBBSn2IkleTqFyNoczoYSsR59AztAMmh52W3Yyt1jdQdOfAM1uZV57Fx6upVo25MAZeJWZAqKNBy9R+7H+EkIKHEDAlhmUYsnQxxSTEj44qdCBIjPEIDYikaooAIJ5v+N4YnSulDP+KqQgmn6t+JDAVCpIGnOvNLxaKXi/95ViL9KyejYZxIEuLZIj9hUEYwDwv2KSdYslQRhDlVt0I8RBxhqSKtqBDMxZeXSadRN426eX9ebV4XcZTBETgGNWCCS9AEd6AF2gCDF/AGPsCn9qq9a1/a96y1pBUzh2AO2uQX5umiNg==</latexit>



Open Questions

Uniqueness of Stationary Solution 

Existence/construction of other non-degenerate stationary solutions ?

Convergence to Stationary Solution 

Do other initial conditions apart from all empty converge to a stationary 
limit ?

Prediction of bad outage events propagating from ‘far out’ in space
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Thank You

Related Papers -


 1) Interference Queueing Networks on Grids with F. Baccelli and S. Foss, 

     In Annals of Applied Probability, to appear  

     https://arxiv.org/abs/1710.09797


2) Spatial Birth-Death Wireless Networks, with F. Baccelli

    In IEEE Transactions on Information Theory, 2017.

    https://arxiv.org/abs/1604.07884

https://arxiv.org/abs/1710.09797
https://arxiv.org/abs/1604.07884

