
CRYPTOGRAPHY 
(lecture 8)

Literature: 
“To Signal or Not to Signal?..” By Nelson, Pagnin, Askarov (Section 3)

“Analysing the Signal Protocol”, D. Van Dan (ch 2.1.0-2.1.3)

“Post Quantum Cryptography”, by T. Frederiksen 
“A Graduate Course in Applied Cryptography” (ch 14.0,14.1.0,8.3)

https://arxiv.org/pdf/2210.12776.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjj2rbPgL_7AhWZRvEDHZRsCLgQFnoECBEQAQ&url=https://www.ru.nl/publish/pages/769526/z00b_2019_thesis_dion_van_dam_2019_eerder.pdf&usg=AOvVaw0fOCKcPDtGKe9ti5R250F5
https://alexandra.dk/wp-content/uploads/2021/01/Alexandra-Instituttet-Whitepaper-Post-Quantum-Cryptography.pdf
https://toc.cryptobook.us/


Announcements
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๏ Office Hours! Ivan from next week (announcement on Canvas later today)

๏ Lecture on Dec 13th: course recap + info about exam

๏ Lecture on Dec 9th: by Victor on ABC


๏ All next exercise sessions by William


๏ HA2 deadline: Tuesday 29th (1st submission)


๏ Bonus 2 deadline: Friday 2nd


๏ HA3 deadline: Tuesday 13th (1st submission)


๏ Bonus 3 deadline: Tuesday 20th


๏ HARD deadline for final submission: Jan 8th (Sunday)

๏ TAs are supposed to provide feedback within 1 week from the 1st 

submission deadline; for re-submissions within 1 week from the 
submission day (timings will be affected by holidays) 



OW(Trapdoor)Functions 
DH Key-Exchange 
DL, CDH, DHH 
Number Theory 
RSA, ElGamal Cryptosystems 
IND-CPA and IND-CCA 
Digital Signatures

Module 2: Agenda

Secure Instant Messaging 
• Security Notions

• The Signal Protocol

• Session Hijacking Attack


Post Quantum Cryptography 
• The Lifespan of a Cryptosystem

• The State of Quantum Computers

• Landscape of PQC


Hash Functions 
• Lamport PQ Secure Signature

• The Birthday Paradox - Proof
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Signal: Privacy That Fits Your Pockets
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Cryptographic Building Blocks
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Taken from here

tiny variation of HMAC

https://signal.org/docs/specifications/doubleratchet/#recommended-cryptographic-algorithms


Signal: Privacy That Fits Your Pockets
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secure messaging

Bmjdf Cpc

𝖠𝖤𝖠𝖣

end-to-end encryption

interlocutor authentication

message integrity

Authenticated 
Encryption with
Associated
Data



Signal: Privacy That Fits Your Pockets
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secure messaging

ujnf mjoft*

Forward Secrecy
(Backward/Future Secrecy)

Post-Compromise Security

healing window

sbudifu

t′ 



The Time Line of Asynchronous Messaging
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y

x

s = (0,0)

Ij- J“n Bmjdf xf nfu bu uif 
DSZQUP dpvstf

Ij Bmjdf J“n Cpc Ipx bsf 
zpv epjoh @
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s = (0,1)

(1,0)
(1,2)

(2,0)
change of sender 

(ASYMMETRIC RATCHET) 

sending or receiving a new 
message (SYMMETRIC RATCHET) 



Asymmetric & Symmetric Ratcheting
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KDF1
<latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit>

KDF2
<latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit>

rk(x�1)
<latexit sha1_base64="+ss1HV3V3IYrmBrVi76qUXStRGY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahHixJEfRY9OKxgv2ANpbNdtMu3WzC7qZYQv6JFw+KePWfePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhbX1jc6u4XdrZ3ds/sA+PWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x7czvz2hUrFIPOhpTL0QDwULGMHaSH3bTnsqQHKcPaaVpwv3POvbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTrNSL1E0xmSMh7RrqMAhVV46vzxDZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2ZuJ/3ndRAfXXspEnGgqyGJRkHCkIzSLAQ2YpETzqSGYSGZuRWSEJSbahFUyIbjLL6+SVq3qOlX3/rJcv8njKMIJnEIFXLiCOtxBA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPkaWS8g==</latexit><latexit sha1_base64="+ss1HV3V3IYrmBrVi76qUXStRGY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahHixJEfRY9OKxgv2ANpbNdtMu3WzC7qZYQv6JFw+KePWfePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhbX1jc6u4XdrZ3ds/sA+PWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x7czvz2hUrFIPOhpTL0QDwULGMHaSH3bTnsqQHKcPaaVpwv3POvbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTrNSL1E0xmSMh7RrqMAhVV46vzxDZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2ZuJ/3ndRAfXXspEnGgqyGJRkHCkIzSLAQ2YpETzqSGYSGZuRWSEJSbahFUyIbjLL6+SVq3qOlX3/rJcv8njKMIJnEIFXLiCOtxBA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPkaWS8g==</latexit><latexit sha1_base64="+ss1HV3V3IYrmBrVi76qUXStRGY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahHixJEfRY9OKxgv2ANpbNdtMu3WzC7qZYQv6JFw+KePWfePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhbX1jc6u4XdrZ3ds/sA+PWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x7czvz2hUrFIPOhpTL0QDwULGMHaSH3bTnsqQHKcPaaVpwv3POvbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTrNSL1E0xmSMh7RrqMAhVV46vzxDZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2ZuJ/3ndRAfXXspEnGgqyGJRkHCkIzSLAQ2YpETzqSGYSGZuRWSEJSbahFUyIbjLL6+SVq3qOlX3/rJcv8njKMIJnEIFXLiCOtxBA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPkaWS8g==</latexit><latexit sha1_base64="+ss1HV3V3IYrmBrVi76qUXStRGY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahHixJEfRY9OKxgv2ANpbNdtMu3WzC7qZYQv6JFw+KePWfePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhbX1jc6u4XdrZ3ds/sA+PWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2x7czvz2hUrFIPOhpTL0QDwULGMHaSH3bTnsqQHKcPaaVpwv3POvbZafqzIFWiZuTMuRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTrNSL1E0xmSMh7RrqMAhVV46vzxDZ0YZoCCSpoRGc/X3RIpDpaahbzpDrEdq2ZuJ/3ndRAfXXspEnGgqyGJRkHCkIzSLAQ2YpETzqSGYSGZuRWSEJSbahFUyIbjLL6+SVq3qOlX3/rJcv8njKMIJnEIFXLiCOtxBA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPkaWS8g==</latexit>

rk(x)
<latexit sha1_base64="yWt9NdAHNj+lCSvYLFcycAkJsLw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQY9FLx4r2A9otyWbZtvQbLIkWbUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30z91gNVmklxbyYx9SM8FCxkBBsr9dKuDpEaZ7208nSW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwis/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd3Ua5d53EU4BhOoAIeXEINbqEODSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w83HZJP</latexit><latexit sha1_base64="yWt9NdAHNj+lCSvYLFcycAkJsLw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQY9FLx4r2A9otyWbZtvQbLIkWbUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30z91gNVmklxbyYx9SM8FCxkBBsr9dKuDpEaZ7208nSW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwis/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd3Ua5d53EU4BhOoAIeXEINbqEODSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w83HZJP</latexit><latexit sha1_base64="yWt9NdAHNj+lCSvYLFcycAkJsLw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQY9FLx4r2A9otyWbZtvQbLIkWbUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30z91gNVmklxbyYx9SM8FCxkBBsr9dKuDpEaZ7208nSW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwis/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd3Ua5d53EU4BhOoAIeXEINbqEODSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w83HZJP</latexit><latexit sha1_base64="yWt9NdAHNj+lCSvYLFcycAkJsLw=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQY9FLx4r2A9otyWbZtvQbLIkWbUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30z91gNVmklxbyYx9SM8FCxkBBsr9dKuDpEaZ7208nSW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwis/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd3Ua5d53EU4BhOoAIeXEINbqEODSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w83HZJP</latexit>

ck
(x

,0
)

<latexit sha1_base64="9EmBldx8pPESfsxpVFk+DcNo70k=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJIRY9FLx4r2A9oY9lsN+3SzSbsbool5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6Hbqt8ZUKhaJBz2JqRfigWABI1gbqWfbaVcFiIyyx7T8dO6cZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODaS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crlfbVUu8njKMAxnEAZXLiCGtxBHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fed6S6Q==</latexit>

ck
(x
,y
)

<latexit sha1_base64="QBLmXdTRY0tHjvXUtqFPK15s558=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJIRY9FLx4r2A9oY9lsN+3SzSbsbool5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6Hbqt8ZUKhaJBz2JqRfigWABI1gbqWfbaVcFiIwe0/LT+eQsy3p2yak4M6Bl4uakBDnqPfur249IElKhCcdKdVwn1l6KpWaE06zYTRSNMRnhAe0YKnBIlZfOLs/QqVH6KIikKaHRTP09keJQqUnom84Q66Fa9Kbif14n0cG1lzIRJ5oKMl8UJBzpCE1jQH0mKdF8YggmkplbERliiYk2YRVNCO7iy8ukeVFxq5XL+2qpdpPHUYBjOIEyuHAFNbiDOjSAwBie4RXerNR6sd6tj3nripXPHMEfWJ8/5/CTMg==</latexit> ck
(x
,y
+
1)

<latexit sha1_base64="AvW/Nwu1J0ARkmn/qmQ2FS31GfA=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahopREKrosunFZwT6gjWUynbRDJw9mJtIQ8ituXCji1h9x5984bbPQ6oELh3Pu5d573IgzqSzryyisrK6tbxQ3S1vbO7t75n65LcNYENoiIQ9F18WSchbQlmKK024kKPZdTjvu5Gbmdx6pkCwM7lUSUcfHo4B5jGClpYFZTvvSQ2TykFanZ8mpfZJlA7Ni1aw50F9i56QCOZoD87M/DEns00ARjqXs2VaknBQLxQinWakfSxphMsEj2tM0wD6VTjq/PUPHWhkiLxS6AoXm6s+JFPtSJr6rO32sxnLZm4n/eb1YeVdOyoIoVjQgi0VezJEK0SwINGSCEsUTTTARTN+KyBgLTJSOq6RDsJdf/kva5zW7Xru4q1ca13kcRTiEI6iCDZfQgFtoQgsITOEJXuDVyIxn4814X7QWjHzmAH7B+PgGyGqTog==</latexit>

𝗆k(x,y)
<latexit sha1_base64="xHN436p0TmwyGfvGK4TzDuQvkeY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkIuix6MVjBfsBbSyb7aZdutmE3Y1YQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+up336gUrFI3OlJTL0QDwULGMHaSH27nPZUgMbZfVp9PJ2cZH274tScGdAycXNSgRyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikyktnh2fo2CgDFETSlNBopv6eSHGo1CT0TWeI9UgtelPxP6+b6ODSS5mIE00FmS8KEo50hKYpoAGTlGg+MQQTycytiIywxESbrEomBHfx5WXSOqu5Ts29Pa/Ur/I4inAIR1AFFy6gDjfQgCYQSOAZXuHNerJerHfrY95asPKZA/gD6/MHJaOSvQ==</latexit><latexit sha1_base64="xHN436p0TmwyGfvGK4TzDuQvkeY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkIuix6MVjBfsBbSyb7aZdutmE3Y1YQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+up336gUrFI3OlJTL0QDwULGMHaSH27nPZUgMbZfVp9PJ2cZH274tScGdAycXNSgRyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikyktnh2fo2CgDFETSlNBopv6eSHGo1CT0TWeI9UgtelPxP6+b6ODSS5mIE00FmS8KEo50hKYpoAGTlGg+MQQTycytiIywxESbrEomBHfx5WXSOqu5Ts29Pa/Ur/I4inAIR1AFFy6gDjfQgCYQSOAZXuHNerJerHfrY95asPKZA/gD6/MHJaOSvQ==</latexit><latexit sha1_base64="xHN436p0TmwyGfvGK4TzDuQvkeY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkIuix6MVjBfsBbSyb7aZdutmE3Y1YQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+up336gUrFI3OlJTL0QDwULGMHaSH27nPZUgMbZfVp9PJ2cZH274tScGdAycXNSgRyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikyktnh2fo2CgDFETSlNBopv6eSHGo1CT0TWeI9UgtelPxP6+b6ODSS5mIE00FmS8KEo50hKYpoAGTlGg+MQQTycytiIywxESbrEomBHfx5WXSOqu5Ts29Pa/Ur/I4inAIR1AFFy6gDjfQgCYQSOAZXuHNerJerHfrY95asPKZA/gD6/MHJaOSvQ==</latexit><latexit sha1_base64="xHN436p0TmwyGfvGK4TzDuQvkeY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkIuix6MVjBfsBbSyb7aZdutmE3Y1YQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW374+up336gUrFI3OlJTL0QDwULGMHaSH27nPZUgMbZfVp9PJ2cZH274tScGdAycXNSgRyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikyktnh2fo2CgDFETSlNBopv6eSHGo1CT0TWeI9UgtelPxP6+b6ODSS5mIE00FmS8KEo50hKYpoAGTlGg+MQQTycytiIywxESbrEomBHfx5WXSOqu5Ts29Pa/Ur/I4inAIR1AFFy6gDjfQgCYQSOAZXuHNerJerHfrY95asPKZA/gD6/MHJaOSvQ==</latexit>

𝖣𝖧 . 𝗄𝖾𝗒(x)

ASYMMETRIC RATCHET

SYMMETRIC RATCHET



Signal: Registration Phase
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Bob’s key bundle 

one long term identity key pair

one medium term prekey pair

multiple one-time ephemeral key pairs

(pkB, skB)

(mtpkB, mtskB)

{(ephpk(i)
B , ephsk(i)

B )}N
i=1

0

BBBBBBBBB@

pkB
mtpkB
ephpk(1)B

ephpk(2)B
...

1

CCCCCCCCCA

<latexit sha1_base64="0P+5K175K8YwMcFA7D8mLYnJMr4="></latexit>

sgnB

Tfswfs

KDC

DH keys

𝖲𝗂𝗀𝗇(skB, mtpkB) →

sk = x ← $ − ℤq
pk = gx ∈ 𝔾



Signal: Session Setup Phase
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0

BBBBBBBBB@

pkB
mtpkB
ephpk(1)B

ephpk(2)B
...

1

CCCCCCCCCA

<latexit sha1_base64="0P+5K175K8YwMcFA7D8mLYnJMr4="></latexit>

sgnB

(pkB, mtpkB, sgnB, ephpk(i)
B )

ms=(        ||       ||         ||         )

identity key
prekey
ephemerals

skA

mtskA

{ephsk(i)
A }

(pkB, skB)
(mtpkB, mtskB)

Cpc@

(mtpkB)skA (pkB)eskA

fresh ephemeral key pair

eskA = x ← $ − ℤq

epkA = gx ∈ 𝔾

(mtpkB)eskA (ephpkB)skA

{(ephpk(i)
B , ephsk(i)

B )}N
i=1

Bob’s key bundle 

Tfswfs

KDC



Signal: Asymmetric Ratchet
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fresh ratchet key pair

rchskA = x ← $ − ℤq

rchpkA = gx ∈ 𝔾

KDF1
<latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit>

ms

ms=(        ||       ||         ||         )(mtpkB)skA (pkB)eskA (mtpkB)eskA (ephpkB)skA

mtpkrchsk(0)
A

B

𝗋𝗄(0)

𝖼𝗄(0,0)

… And Symmetric Ratchet

KDF2
<latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit>

𝖼𝗄(0,1)

𝗆𝗄(0,0) gjtu nfttbhf lfz



Signal: Messaging
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𝖼(𝟢,𝟢)

𝖠𝖤𝖠𝖣𝗄(𝟢,𝟢)[𝗆𝗌𝗀, 𝖠𝖣] = 𝖼(𝟢,𝟢)

(pkA, pkB, 𝗋𝖼𝗁𝗉𝗄(0)
A ,0)

𝗆𝗄(0,0)

𝖼(𝟢,𝟣)

𝖼(𝟢,𝟤)

beejujpobm ebub

𝖼(𝟢,𝟢)

𝖼(𝟢,𝟣)
𝖼(𝟢,𝟤)

KDF1
<latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit>

ms

rchpk(0)
A

mtskB 𝖼𝗄(0,0) KDF2
<latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit>

𝗋𝗄(0) 𝗆𝗄(0,0)

Tfswfs

KDC



KDF1
<latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit>

rk(0)
<latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit>

ck
(1

,0
)

<latexit sha1_base64="1VKNBD4aQIWM0ulSoPsWDGq+n6g=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKe+GcZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDSaSog==</latexit>

DH.key(1)

<latexit sha1_base64="qEQah2UHfagjR4lQvk0jMiXKi80=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahbkoiFV0WddFlBfuANpbJdNIOnTyYmYgh5FfcuFDErT/izr9x2mahrQcuHM65l3vvcSPOpLKsb6Owtr6xuVXcLu3s7u0fmIfljgxjQWibhDwUPRdLyllA24opTnuRoNh3Oe2605uZ332kQrIwuFdJRB0fjwPmMYKVloZmOR1ID902a1OaZA9p1T7LhmbFqllzoFVi56QCOVpD82swCkns00ARjqXs21aknBQLxQinWWkQSxphMsVj2tc0wD6VTjq/PUOnWhkhLxS6AoXm6u+JFPtSJr6rO32sJnLZm4n/ef1YeVdOyoIoVjQgi0VezJEK0SwINGKCEsUTTTARTN+KyAQLTJSOq6RDsJdfXiWd85pdr13c1SuN6zyOIhzDCVTBhktoQBNa0AYCT/AMr/BmZMaL8W58LFoLRj5zBH9gfP4AqmiTjw==</latexit>

rk(1)
<latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit>

Symmetric ratchet

KDF2
<latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit>

ck
(1
,1
)

<latexit sha1_base64="CSWHXiRNmL5krNRG8rpm5zrAvFM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDJ+SivuhXueZX277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDPmSow==</latexit>

k(1,0)
<latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit>

KDF2
<latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit>

KDF2
<latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit>

ck
(1
,2
)

<latexit sha1_base64="uk7S/CZsD9DprA71lsFE+QrZ/os=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/pWX3snqRZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDoCSpA==</latexit>

k(1,1)
<latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit>

k(1,2)
<latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit>

ck
(1
,3
)

<latexit sha1_base64="SJZZmGCBzxfPIBPNM4x3G1cbgEc=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0rJ7fnmWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEAeSpQ==</latexit>

Symmetric ratchet Symmetric ratchet

Two Layers of Ratchets

14

rk(0)
<latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit>

Asymmetric 
Ratchet

KDF1
<latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit><latexit sha1_base64="X1YBw2uYGioelhPY39nPM8aTlD4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNREcFLBfsBaSmb7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewsrq2vlHcLG1t7+zulfcPmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1xbUSsHnGc8G5EB0qEglG0kp91TEjub24nPa9XrrhVdwayTLycVCBHvVf+6vRjlkZcIZPUGN9zE+xmVKNgkk9KndTwhLIRHXDfUkUjbrrZ7OQJObFKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSiUbgrf48jJpnlU9t+o9nFdqV3kcRTiCYzgFDy6gBndQhwYwiOEZXuHNQefFeXc+5q0FJ585hD9wPn8AT6qQmg==</latexit>

ck
(2
,0
)

<latexit sha1_base64="ZX0DxI8DTDFLaKH21UFdCo36seM=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqpXORZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDPuSow==</latexit>

DH.key(2)

<latexit sha1_base64="39oEFTFozrcsXhQSmm4GPYJZTQg=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHqpiSlosuiLrqsYB/QxjKZ3rRDJw9mJmII+RU3LhRx64+482+ctllo64ELh3Pu5d573IgzqSzr21hb39jc2i7sFHf39g8OzaNSR4axoNCmIQ9FzyUSOAugrZji0IsEEN/l0HWnNzO/+whCsjC4V0kEjk/GAfMYJUpLQ7OUDqSHb5vVKSTZQ1qpnWdDs2xVrTnwKrFzUkY5WkPzazAKaexDoCgnUvZtK1JOSoRilENWHMQSIkKnZAx9TQPig3TS+e0ZPtPKCHuh0BUoPFd/T6TElzLxXd3pEzWRy95M/M/rx8q7clIWRLGCgC4WeTHHKsSzIPCICaCKJ5oQKpi+FdMJEYQqHVdRh2Avv7xKOrWqXa9e3NXLjes8jgI6Qaeogmx0iRqoiVqojSh6Qs/oFb0ZmfFivBsfi9Y1I585Rn9gfP4Aq+6TkA==</latexit>

rk(2)
<latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit>

KDF2
<latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit>

KDF2
<latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit><latexit sha1_base64="EAznnZKEZ9V1K27aX2fwg0aoohU=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9FhURPBSwX5AWspmu2mXbjZhdyKU0J/hxYMiXv013vw3btsctPXBwOO9GWbmBYkUBl3321lZXVvf2CxsFbd3dvf2SweHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWjzhOeDeiAyVCwShayc86JiT3N7eTXrVXKrsVdwayTLyclCFHvVf66vRjlkZcIZPUGN9zE+xmVKNgkk+KndTwhLIRHXDfUkUjbrrZ7OQJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NojcV//P8FMPLbiZUkiJXbL4oTCXBmEz/J32hOUM5toQyLeythA2ppgxtSkUbgrf48jJpViueW/Eezsu1qzyOAhzDCZyBBxdQgzuoQwMYxPAMr/DmoPPivDsf89YVJ585gj9wPn8AUS6Qmw==</latexit>

k(2,0)
<latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit>

k(2,1)
<latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit>

ck
(2
,2
)

<latexit sha1_base64="Pf7UO/noC4/+afGuy6W4Z1c5Vfo=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqZfUiy/p2yak4c6BV4uakBDkaffurN4hIElKhCcdKdV0n1l6KpWaE06zYSxSNMRnjIe0aKnBIlZfOL8/QuVEGKIikKaHRXP09keJQqWnom84Q65Fa9mbif1430cGNlzIRJ5oKslgUJBzpCM1iQAMmKdF8aggmkplbERlhiYk2YRVNCO7yy6ukVa24tcrVQ61Uv83jKMApnEEZXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6J1zcpnTuAPrM8fEAmSpQ==</latexit> ck
(2
,1
)

<latexit sha1_base64="3a9l6SPHl76oxNL/VW/4LxC6o7o=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqpXuRZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDoKSpA==</latexit>

Session initialization

Note: from now on the message key mk is denoted as k



rk(0)
<latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit>

ck
(1

,0
)

<latexit sha1_base64="1VKNBD4aQIWM0ulSoPsWDGq+n6g=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKe+GcZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDSaSog==</latexit>

DH.key(1)

<latexit sha1_base64="qEQah2UHfagjR4lQvk0jMiXKi80=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahbkoiFV0WddFlBfuANpbJdNIOnTyYmYgh5FfcuFDErT/izr9x2mahrQcuHM65l3vvcSPOpLKsb6Owtr6xuVXcLu3s7u0fmIfljgxjQWibhDwUPRdLyllA24opTnuRoNh3Oe2605uZ332kQrIwuFdJRB0fjwPmMYKVloZmOR1ID902a1OaZA9p1T7LhmbFqllzoFVi56QCOVpD82swCkns00ARjqXs21aknBQLxQinWWkQSxphMsVj2tc0wD6VTjq/PUOnWhkhLxS6AoXm6u+JFPtSJr6rO32sJnLZm4n/ef1YeVdOyoIoVjQgi0VezJEK0SwINGKCEsUTTTARTN+KyAQLTJSOq6RDsJdfXiWd85pdr13c1SuN6zyOIhzDCVTBhktoQBNa0AYCT/AMr/BmZMaL8W58LFoLRj5zBH9gfP4AqmiTjw==</latexit>

rk(1)
<latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit>

ck
(1
,1
)

<latexit sha1_base64="CSWHXiRNmL5krNRG8rpm5zrAvFM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDJ+SivuhXueZX277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDPmSow==</latexit> ck
(1
,2
)

<latexit sha1_base64="uk7S/CZsD9DprA71lsFE+QrZ/os=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/pWX3snqRZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDoCSpA==</latexit>

k(1,1)
<latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit>

k(1,2)
<latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit>

ck
(1
,3
)

<latexit sha1_base64="SJZZmGCBzxfPIBPNM4x3G1cbgEc=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0rJ7fnmWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEAeSpQ==</latexit>

ck
(2
,0
)

<latexit sha1_base64="ZX0DxI8DTDFLaKH21UFdCo36seM=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqpXORZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDPuSow==</latexit>

DH.key(2)

<latexit sha1_base64="39oEFTFozrcsXhQSmm4GPYJZTQg=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHqpiSlosuiLrqsYB/QxjKZ3rRDJw9mJmII+RU3LhRx64+482+ctllo64ELh3Pu5d573IgzqSzr21hb39jc2i7sFHf39g8OzaNSR4axoNCmIQ9FzyUSOAugrZji0IsEEN/l0HWnNzO/+whCsjC4V0kEjk/GAfMYJUpLQ7OUDqSHb5vVKSTZQ1qpnWdDs2xVrTnwKrFzUkY5WkPzazAKaexDoCgnUvZtK1JOSoRilENWHMQSIkKnZAx9TQPig3TS+e0ZPtPKCHuh0BUoPFd/T6TElzLxXd3pEzWRy95M/M/rx8q7clIWRLGCgC4WeTHHKsSzIPCICaCKJ5oQKpi+FdMJEYQqHVdRh2Avv7xKOrWqXa9e3NXLjes8jgI6Qaeogmx0iRqoiVqojSh6Qs/oFb0ZmfFivBsfi9Y1I585Rn9gfP4Aq+6TkA==</latexit>

rk(2)
<latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit> k(2,0)

<latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit>

k(2,1)
<latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit>

ck
(2
,2
)

<latexit sha1_base64="Pf7UO/noC4/+afGuy6W4Z1c5Vfo=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqZfUiy/p2yak4c6BV4uakBDkaffurN4hIElKhCcdKdV0n1l6KpWaE06zYSxSNMRnjIe0aKnBIlZfOL8/QuVEGKIikKaHRXP09keJQqWnom84Q65Fa9mbif1430cGNlzIRJ5oKslgUJBzpCM1iQAMmKdF8aggmkplbERlhiYk2YRVNCO7yy6ukVa24tcrVQ61Uv83jKMApnEEZXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6J1zcpnTuAPrM8fEAmSpQ==</latexit> ck
(2
,1
)

<latexit sha1_base64="3a9l6SPHl76oxNL/VW/4LxC6o7o=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqpXuRZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDoKSpA==</latexit>

k(0,0)
<latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit>

k(0,1)
<latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit>

k(0,2)
<latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit>

ck
(0

,0
)

<latexit sha1_base64="/39ybA0DayfiEb0hYzxGLCEolcE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKc+GcZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPC56SoQ==</latexit> ck
(0

,1
)

<latexit sha1_base64="smQlMO9d7lvNv6iuAIwVBph64uE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKc+GeZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDSSSog==</latexit>

ck
(0

,2
)

<latexit sha1_base64="oYNpVp6m524VTCn4HlwTxqU1ngo=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBlnT2nZuaxeZH275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDqqSow==</latexit> ck
(0

,3
)

<latexit sha1_base64="DtWHrjakhhei+C1dRaXZ1cPW4CA=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIyyp7TsnF+eZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEDCSpA==</latexit>

rchsk(1)
<latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit>

k(1,0)
<latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit>

ck
(3
,0
)

<latexit sha1_base64="1a98phBum9IYX5NtNLi7PX6PjQ4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0vLluXOWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fDoSSpA==</latexit>

rk(3)
<latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit> k(3,0)

<latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit>

ck
(3
,1
)

<latexit sha1_base64="Jxo0yIt3KqsQxXYqvZyU4q4q/+A=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0vLluXuWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEAuSpQ==</latexit>

rchsk(2)
<latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit>

rchsk(3)
<latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit>

DH.key(3)

<latexit sha1_base64="8WsQs4GVGCEkC9Ej1mu8MBdOV/Q=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUm0osuiLrqsYB/QxjKZTtqhkwczEzGE/IobF4q49Ufc+TdO2yy09cCFwzn3cu89bsSZVJb1baysrq1vbBa2its7u3v75kGpLcNYENoiIQ9F18WSchbQlmKK024kKPZdTjvu5Gbqdx6pkCwM7lUSUcfHo4B5jGClpYFZSvvSQ7eN6oQm2UNaOT/NBmbZqlozoGVi56QMOZoD86s/DEns00ARjqXs2VaknBQLxQinWbEfSxphMsEj2tM0wD6VTjq7PUMnWhkiLxS6AoVm6u+JFPtSJr6rO32sxnLRm4r/eb1YeVdOyoIoVjQg80VezJEK0TQINGSCEsUTTTARTN+KyBgLTJSOq6hDsBdfXibts6pdq17c1cr16zyOAhzBMVTAhkuoQwOa0AICT/AMr/BmZMaL8W58zFtXjHzmEP7A+PwBrXSTkQ==</latexit>

The Impact of Reveal Attacks (Passive Adversary)
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DH.key(2) = (rchpk(1))rchsk
(2)

<latexit sha1_base64="01nj5+aUFwMaCW/y/ePDiJEYJCU=">AAACI3icbZDLSsNAFIYn9VbrrerSzWAR2k1ISkURhKIuuqxgL9CmZTKdtEMmF2YmQgl5Fze+ihsXSnHjwndx0kbQ1h8Gfr5zDmfOb4eMCmkYn1pubX1jcyu/XdjZ3ds/KB4etUUQcUxaOGAB79pIEEZ90pJUMtINOUGezUjHdm/TeueRcEED/0FOQ2J5aOxTh2IkFRoWr+K+cOBdQ3fJNBnE5WoluS7PGceT0E2RWUkqg/iHCTdrS4bFkqEbc8FVY2amBDI1h8VZfxTgyCO+xAwJ0TONUFox4pJiRpJCPxIkRNhFY9JT1kceEVY8vzGBZ4qMoBNw9XwJ5/T3RIw8IaaerTo9JCdiuZbC/2q9SDqXVkz9MJLEx4tFTsSgDGAaGBxRTrBkU2UQ5lT9FeIJ4ghLFWtBhWAun7xq2lXdrOnn97VS/SaLIw9OwCkoAxNcgDpogCZoAQyewAt4A+/as/aqzbSPRWtOy2aOwR9pX99ZG6OC</latexit>

= (rchpk(2))rchsk
(1)

<latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit>



Healing Window for Reveal Attacks
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ujnf mjoft*

Forward Secrecy Post-Compromise Security

healing window

t′ 

= 2 asymmetric ratchets



did

rk(0)
<latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit>

ck
(1

,0
)

<latexit sha1_base64="1VKNBD4aQIWM0ulSoPsWDGq+n6g=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKe+GcZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDSaSog==</latexit>

DH.key(1)

<latexit sha1_base64="qEQah2UHfagjR4lQvk0jMiXKi80=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahbkoiFV0WddFlBfuANpbJdNIOnTyYmYgh5FfcuFDErT/izr9x2mahrQcuHM65l3vvcSPOpLKsb6Owtr6xuVXcLu3s7u0fmIfljgxjQWibhDwUPRdLyllA24opTnuRoNh3Oe2605uZ332kQrIwuFdJRB0fjwPmMYKVloZmOR1ID902a1OaZA9p1T7LhmbFqllzoFVi56QCOVpD82swCkns00ARjqXs21aknBQLxQinWWkQSxphMsVj2tc0wD6VTjq/PUOnWhkhLxS6AoXm6u+JFPtSJr6rO32sJnLZm4n/ef1YeVdOyoIoVjQgi0VezJEK0SwINGKCEsUTTTARTN+KyAQLTJSOq6RDsJdfXiWd85pdr13c1SuN6zyOIhzDCVTBhktoQBNa0AYCT/AMr/BmZMaL8W58LFoLRj5zBH9gfP4AqmiTjw==</latexit>

rk(1)
<latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit>

ck
(1
,1
)

<latexit sha1_base64="CSWHXiRNmL5krNRG8rpm5zrAvFM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDJ+SivuhXueZX277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDPmSow==</latexit> ck
(1
,2
)

<latexit sha1_base64="uk7S/CZsD9DprA71lsFE+QrZ/os=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/pWX3snqRZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDoCSpA==</latexit>

k(1,1)
<latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit>

k(1,2)
<latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit>

ck
(1
,3
)

<latexit sha1_base64="SJZZmGCBzxfPIBPNM4x3G1cbgEc=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0rJ7fnmWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEAeSpQ==</latexit>

ck
(2
,0
)

<latexit sha1_base64="ZX0DxI8DTDFLaKH21UFdCo36seM=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqpXORZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDPuSow==</latexit>

DH.key(2)

<latexit sha1_base64="39oEFTFozrcsXhQSmm4GPYJZTQg=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHqpiSlosuiLrqsYB/QxjKZ3rRDJw9mJmII+RU3LhRx64+482+ctllo64ELh3Pu5d573IgzqSzr21hb39jc2i7sFHf39g8OzaNSR4axoNCmIQ9FzyUSOAugrZji0IsEEN/l0HWnNzO/+whCsjC4V0kEjk/GAfMYJUpLQ7OUDqSHb5vVKSTZQ1qpnWdDs2xVrTnwKrFzUkY5WkPzazAKaexDoCgnUvZtK1JOSoRilENWHMQSIkKnZAx9TQPig3TS+e0ZPtPKCHuh0BUoPFd/T6TElzLxXd3pEzWRy95M/M/rx8q7clIWRLGCgC4WeTHHKsSzIPCICaCKJ5oQKpi+FdMJEYQqHVdRh2Avv7xKOrWqXa9e3NXLjes8jgI6Qaeogmx0iRqoiVqojSh6Qs/oFb0ZmfFivBsfi9Y1I585Rn9gfP4Aq+6TkA==</latexit>

rk(2)
<latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit> k(2,0)

<latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit>

k(2,1)
<latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit>

ck
(2
,2
)

<latexit sha1_base64="Pf7UO/noC4/+afGuy6W4Z1c5Vfo=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqZfUiy/p2yak4c6BV4uakBDkaffurN4hIElKhCcdKdV0n1l6KpWaE06zYSxSNMRnjIe0aKnBIlZfOL8/QuVEGKIikKaHRXP09keJQqWnom84Q65Fa9mbif1430cGNlzIRJ5oKslgUJBzpCM1iQAMmKdF8aggmkplbERlhiYk2YRVNCO7yy6ukVa24tcrVQ61Uv83jKMApnEEZXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6J1zcpnTuAPrM8fEAmSpQ==</latexit> ck
(2
,1
)

<latexit sha1_base64="3a9l6SPHl76oxNL/VW/4LxC6o7o=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqpXuRZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDoKSpA==</latexit>

k(0,0)
<latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit>

k(0,1)
<latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit>

k(0,2)
<latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit>

ck
(0

,0
)

<latexit sha1_base64="/39ybA0DayfiEb0hYzxGLCEolcE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKc+GcZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPC56SoQ==</latexit> ck
(0

,1
)

<latexit sha1_base64="smQlMO9d7lvNv6iuAIwVBph64uE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKc+GeZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDSSSog==</latexit>

ck
(0

,2
)

<latexit sha1_base64="oYNpVp6m524VTCn4HlwTxqU1ngo=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBlnT2nZuaxeZH275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDqqSow==</latexit> ck
(0

,3
)

<latexit sha1_base64="DtWHrjakhhei+C1dRaXZ1cPW4CA=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIyyp7TsnF+eZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEDCSpA==</latexit>

rchsk(1)
<latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit>

k(1,0)
<latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit>

ck
(3
,0
)

<latexit sha1_base64="1a98phBum9IYX5NtNLi7PX6PjQ4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0vLluXOWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fDoSSpA==</latexit>

rk(3)
<latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit> k(3,0)

<latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit>

ck
(3
,1
)

<latexit sha1_base64="Jxo0yIt3KqsQxXYqvZyU4q4q/+A=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0vLluXuWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEAuSpQ==</latexit>

rchsk(2)
<latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit>

rchsk(3)
<latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit>

DH.key(3)

<latexit sha1_base64="8WsQs4GVGCEkC9Ej1mu8MBdOV/Q=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUm0osuiLrqsYB/QxjKZTtqhkwczEzGE/IobF4q49Ufc+TdO2yy09cCFwzn3cu89bsSZVJb1baysrq1vbBa2its7u3v75kGpLcNYENoiIQ9F18WSchbQlmKK024kKPZdTjvu5Gbqdx6pkCwM7lUSUcfHo4B5jGClpYFZSvvSQ7eN6oQm2UNaOT/NBmbZqlozoGVi56QMOZoD86s/DEns00ARjqXs2VaknBQLxQinWbEfSxphMsEj2tM0wD6VTjq7PUMnWhkiLxS6AoVm6u+JFPtSJr6rO32sxnLRm4r/eb1YeVdOyoIoVjQg80VezJEK0TQINGSCEsUTTTARTN+KyBgLTJSOq6hDsBdfXibts6pdq17c1cr16zyOAhzBMVTAhkuoQwOa0AICT/AMr/BmZMaL8W58zFtXjHzmEP7A+PwBrXSTkQ==</latexit>

DH.key(2) = (rchpk(1))rchsk
(2)

<latexit sha1_base64="01nj5+aUFwMaCW/y/ePDiJEYJCU=">AAACI3icbZDLSsNAFIYn9VbrrerSzWAR2k1ISkURhKIuuqxgL9CmZTKdtEMmF2YmQgl5Fze+ihsXSnHjwndx0kbQ1h8Gfr5zDmfOb4eMCmkYn1pubX1jcyu/XdjZ3ds/KB4etUUQcUxaOGAB79pIEEZ90pJUMtINOUGezUjHdm/TeueRcEED/0FOQ2J5aOxTh2IkFRoWr+K+cOBdQ3fJNBnE5WoluS7PGceT0E2RWUkqg/iHCTdrS4bFkqEbc8FVY2amBDI1h8VZfxTgyCO+xAwJ0TONUFox4pJiRpJCPxIkRNhFY9JT1kceEVY8vzGBZ4qMoBNw9XwJ5/T3RIw8IaaerTo9JCdiuZbC/2q9SDqXVkz9MJLEx4tFTsSgDGAaGBxRTrBkU2UQ5lT9FeIJ4ghLFWtBhWAun7xq2lXdrOnn97VS/SaLIw9OwCkoAxNcgDpogCZoAQyewAt4A+/as/aqzbSPRWtOy2aOwR9pX99ZG6OC</latexit>

= (rchpk(2))rchsk
(1)

<latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit>

A Reveal & Hijack Attack - Strategy 1 (Active Adversary)
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Hi Bob, I’m Alice!

rchsk(2)

<latexit sha1_base64="RiQ6/0XNsQVyS8e1m3XO2+YVoMc=">AAAB+nicbVBNT8JAEJ3iF+JX0aOXjcQEL6QlGD0SvXjERD4SQLJdtrBhu212txpS+1O8eNAYr/4Sb/4bF+hBwZdM8vLeTGbmeRFnSjvOt5VbW9/Y3MpvF3Z29/YP7OJhS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve5Hrmtx+oVCwUd3oa0X6AR4L5jGBtpIFdTHrKR5KM1SS9T8rVs3Rgl5yKMwdaJW5GSpChMbC/esOQxAEVmnCsVNd1It1PsNSMcJoWerGiESYTPKJdQwUOqOon89NTdGqUIfJDaUpoNFd/TyQ4UGoaeKYzwHqslr2Z+J/XjbV/2U+YiGJNBVks8mOOdIhmOaAhk5RoPjUEE8nMrYiMscREm7QKJgR3+eVV0qpW3Frl/LZWql9lceThGE6gDC5cQB1uoAFNIPAIz/AKb9aT9WK9Wx+L1pyVzRzBH1ifP6n+k54=</latexit>

Goal: impersonate Alice 



did

rk(0)
<latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit><latexit sha1_base64="g1R8rWxQdGB7I4VV6n4e0GxgJwo=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRqkvXTqnueDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJXpIH</latexit>

ck
(1

,0
)

<latexit sha1_base64="1VKNBD4aQIWM0ulSoPsWDGq+n6g=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKe+GcZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDSaSog==</latexit>

DH.key(1)

<latexit sha1_base64="qEQah2UHfagjR4lQvk0jMiXKi80=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahbkoiFV0WddFlBfuANpbJdNIOnTyYmYgh5FfcuFDErT/izr9x2mahrQcuHM65l3vvcSPOpLKsb6Owtr6xuVXcLu3s7u0fmIfljgxjQWibhDwUPRdLyllA24opTnuRoNh3Oe2605uZ332kQrIwuFdJRB0fjwPmMYKVloZmOR1ID902a1OaZA9p1T7LhmbFqllzoFVi56QCOVpD82swCkns00ARjqXs21aknBQLxQinWWkQSxphMsVj2tc0wD6VTjq/PUOnWhkhLxS6AoXm6u+JFPtSJr6rO32sJnLZm4n/ef1YeVdOyoIoVjQgi0VezJEK0SwINGKCEsUTTTARTN+KyAQLTJSOq6RDsJdfXiWd85pdr13c1SuN6zyOIhzDCVTBhktoQBNa0AYCT/AMr/BmZMaL8W58LFoLRj5zBH9gfP4AqmiTjw==</latexit>

rk(1)
<latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit><latexit sha1_base64="3QZERVCPOtnVovxobPFP2rX9j+g=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFYwX5Auy3ZNNuGZpMlySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gcjvz249UaSbFg5nG1I/wSLCQEWys1E97OkRq0k+r3nmWDcoVt+bOgVaJl5MK5GgMyl+9oSRJRIUhHGvd9dzY+ClWhhFOs1Iv0TTGZIJHtGupwBHVfjq/OkNnVhmiUCpbwqC5+nsixZHW0yiwnRE2Y73szcT/vG5iwms/ZSJODBVksShMODISzSJAQ6YoMXxqCSaK2VsRGWOFibFBlWwI3vLLq6R1UfPcmnd/Wanf5HEU4QROoQoeXEEd7qABTSCg4Ble4c15cl6cd+dj0Vpw8plj+APn8wfJzpII</latexit>

ck
(1
,1
)

<latexit sha1_base64="CSWHXiRNmL5krNRG8rpm5zrAvFM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDJ+SivuhXueZX277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDPmSow==</latexit> ck
(1
,2
)

<latexit sha1_base64="uk7S/CZsD9DprA71lsFE+QrZ/os=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/pWX3snqRZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDoCSpA==</latexit>

k(1,1)
<latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit><latexit sha1_base64="6XSfywm6vo5H3yaE4/sM5WkzMEs=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSkbEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2njet7Oyura+sVnYKm7v7O6V3P2Dpo4SRVmDRiJSbZ9oJrhkDcONYO1YMRL6grX88c3Ubz0ypXkk780kZr2QDCUPOCXGSn23lHZ1gMbZQ1rBZ/g067tlr+rNgJYJzkkZctT77ld3ENEkZNJQQbTuYC82vZQow6lgWbGbaBYTOiZD1rFUkpDpXjo7PEMnVhmgIFK2pEEz9fdESkKtJ6FvO0NiRnrRm4r/eZ3EBFe9lMs4MUzS+aIgEchEaJoCGnDFqBETSwhV3N6K6IgoQo3NqmhDwIsvL5PmeRV7VXx3Ua5d53EU4AiOoQIYLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9LLJIu</latexit>

k(1,2)
<latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit><latexit sha1_base64="Ojw9drCb5M44dup/vrQ4GFHwa2U=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqntfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBTLKSLw==</latexit>

ck
(1
,3
)

<latexit sha1_base64="SJZZmGCBzxfPIBPNM4x3G1cbgEc=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0rJ7fnmWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEAeSpQ==</latexit>

ck
(2
,0
)

<latexit sha1_base64="ZX0DxI8DTDFLaKH21UFdCo36seM=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqpXORZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDPuSow==</latexit>

DH.key(2)

<latexit sha1_base64="39oEFTFozrcsXhQSmm4GPYJZTQg=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHqpiSlosuiLrqsYB/QxjKZ3rRDJw9mJmII+RU3LhRx64+482+ctllo64ELh3Pu5d573IgzqSzr21hb39jc2i7sFHf39g8OzaNSR4axoNCmIQ9FzyUSOAugrZji0IsEEN/l0HWnNzO/+whCsjC4V0kEjk/GAfMYJUpLQ7OUDqSHb5vVKSTZQ1qpnWdDs2xVrTnwKrFzUkY5WkPzazAKaexDoCgnUvZtK1JOSoRilENWHMQSIkKnZAx9TQPig3TS+e0ZPtPKCHuh0BUoPFd/T6TElzLxXd3pEzWRy95M/M/rx8q7clIWRLGCgC4WeTHHKsSzIPCICaCKJ5oQKpi+FdMJEYQqHVdRh2Avv7xKOrWqXa9e3NXLjes8jgI6Qaeogmx0iRqoiVqojSh6Qs/oFb0ZmfFivBsfi9Y1I585Rn9gfP4Aq+6TkA==</latexit>

rk(2)
<latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit><latexit sha1_base64="jb2C6OkwLi9S9U66gVgGL8bAI20=">AAAB9XicbVBNTwIxEJ3FL8Qv1KOXRmKCF7JLTPRI9OIREwETWEi3dKGh7W7aroZs9n948aAxXv0v3vw3FtiDgi+Z5OW9mczMC2LOtHHdb6ewtr6xuVXcLu3s7u0flA+P2jpKFKEtEvFIPQRYU84kbRlmOH2IFcUi4LQTTG5mfueRKs0ieW+mMfUFHkkWMoKNlfppT4dITfpptX6eZYNyxa25c6BV4uWkAjmag/JXbxiRRFBpCMdadz03Nn6KlWGE06zUSzSNMZngEe1aKrGg2k/nV2fozCpDFEbKljRorv6eSLHQeioC2ymwGetlbyb+53UTE175KZNxYqgki0VhwpGJ0CwCNGSKEsOnlmCimL0VkTFWmBgbVMmG4C2/vEra9Zrn1ry7i0rjOo+jCCdwClXw4BIacAtNaAEBBc/wCm/Ok/PivDsfi9aCk88cwx84nz/LVZIJ</latexit> k(2,0)

<latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit><latexit sha1_base64="aY7Pousov4omaU/pSZRmC9qAP+k=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93DnLsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSXuSLg==</latexit>

k(2,1)
<latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit><latexit sha1_base64="+Hnqqj1idyX0mWRwXHz48Sy4abA=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE0e0mr93D3LsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSwKSLw==</latexit>

ck
(2
,2
)

<latexit sha1_base64="Pf7UO/noC4/+afGuy6W4Z1c5Vfo=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqZfUiy/p2yak4c6BV4uakBDkaffurN4hIElKhCcdKdV0n1l6KpWaE06zYSxSNMRnjIe0aKnBIlZfOL8/QuVEGKIikKaHRXP09keJQqWnom84Q65Fa9mbif1430cGNlzIRJ5oKslgUJBzpCM1iQAMmKdF8aggmkplbERlhiYk2YRVNCO7yy6ukVa24tcrVQ61Uv83jKMApnEEZXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6J1zcpnTuAPrM8fEAmSpQ==</latexit> ck
(2
,1
)

<latexit sha1_base64="3a9l6SPHl76oxNL/VW/4LxC6o7o=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBk/peXqpXuRZX275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDoKSpA==</latexit>

k(0,0)
<latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit><latexit sha1_base64="3ah2lCEwxwXsaS8AoF4MtwjnGxQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EixCBSlZEfRY9OKxgv2AtpZsmm1Ds9klyQp12V/ixYMiXv0p3vw3pu0etPXBwOO9GWbm+bHg2mD87aysrq1vbBa2its7u3sld/+gqaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/fDP1W49MaR7JezOJWS8kQ8kDTomxUt8tpV0doHH2kFbwGT7N+m4ZV/EMaJl4OSlDjnrf/eoOIpqETBoqiNYdD8emlxJlOBUsK3YTzWJCx2TIOpZKEjLdS2eHZ+jEKgMURMqWNGim/p5ISaj1JPRtZ0jMSC96U/E/r5OY4KqXchknhkk6XxQkApkITVNAA64YNWJiCaGK21sRHRFFqLFZFW0I3uLLy6R5XvVw1bu7KNeu8zgKcATHUAEPLqEGt1CHBlBI4Ble4c15cl6cd+dj3rri5DOH8AfO5w9IHpIs</latexit>

k(0,1)
<latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit><latexit sha1_base64="3DcEVaZaIf/B8+5jYZtD2RjX+CM=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnLtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaSSLQ==</latexit>

k(0,2)
<latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit><latexit sha1_base64="92cyZ62eG8mdTYN/Xh6BgEBFqxc=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7TqnNfPsoFdcWrOHGiVuDmpQI7mwP7qDyOShFRowrFSPdeJtZdiqRnhNCv1E0VjTCZ4RHuGChxS5aXzwzN0apQhCiJpSmg0V39PpDhUahr6pjPEeqyWvZn4n9dLdHDlpUzEiaaCLBYFCUc6QrMU0JBJSjSfGoKJZOZWRMZYYqJNViUTgrv88ipp12uuU3PvLiqN6zyOIhzDCVTBhUtowC00oQUEEniGV3iznqwX6936WLQWrHzmCP7A+vwBSyqSLg==</latexit>

ck
(0

,0
)

<latexit sha1_base64="/39ybA0DayfiEb0hYzxGLCEolcE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKc+GcZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPC56SoQ==</latexit> ck
(0

,1
)

<latexit sha1_base64="smQlMO9d7lvNv6iuAIwVBph64uE=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahgpREKnosevFYwX5AG8tmu2mXbjZhd1MoIf/EiwdFvPpPvPlv3LY5aOuDgcd7M8zM82POlHacb6uwtr6xuVXcLu3s7u0f2IdHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747uZ355QqVgkHvU0pl6Ih4IFjGBtpL5tpz0VIDLOntKKc+GeZ3277FSdOdAqcXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNFTikykvnl2fozCgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsEomBHf55VXSuqy6terVQ61cv83jKMIJnEIFXLiGOtxDA5pAYALP8ApvVmq9WO/Wx6K1YOUzx/AH1ucPDSSSog==</latexit>

ck
(0

,2
)

<latexit sha1_base64="oYNpVp6m524VTCn4HlwTxqU1ngo=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJKUih6LXjxWsB/QxrLZbtqlm03Y3RRKyD/x4kERr/4Tb/4bt20O2vpg4PHeDDPz/JgzpR3n21pb39jc2i7sFHf39g8O7aPjlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98d3Mb0+oVCwSj3oaUy/EQ8ECRrA2Ut+2054KEBlnT2nZuaxeZH275FScOdAqcXNSghyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbsJYrGmIzxkHYNFTikykvnl2fo3CgDFETSlNBorv6eSHGo1DT0TWeI9UgtezPxP6+b6ODGS5mIE00FWSwKEo50hGYxoAGTlGg+NQQTycytiIywxESbsIomBHf55VXSqlbcWuXqoVaq3+ZxFOAUzqAMLlxDHe6hAU0gMIFneIU3K7VerHfrY9G6ZuUzJ/AH1ucPDqqSow==</latexit> ck
(0

,3
)

<latexit sha1_base64="DtWHrjakhhei+C1dRaXZ1cPW4CA=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIyyp7TsnF+eZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEDCSpA==</latexit>

rchsk(1)
<latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit><latexit sha1_base64="7sqzWYMzZ+atqQmpnpCqLmA/z2A=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZRECnosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp1X3LBvYFafmzIFWiZuTCuRoDuyv/jAiSUiFJhwr1XOdWHsplpoRTrNSP1E0xmSCR7RnqMAhVV46Pz1Dp0YZoiCSpoRGc/X3RIpDpaahbzpDrMdq2ZuJ/3m9RAeXXspEnGgqyGJRkHCkIzTLAQ2ZpETzqSGYSGZuRWSMJSbapFUyIbjLL6+S9nnNdWrubb3SuMrjKMIxnEAVXLiABtxAE1pA4BGe4RXerCfrxXq3PhatBSufOYI/sD5/AKXgk5U=</latexit>

k(1,0)
<latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit><latexit sha1_base64="ByG4Wwz6Fs3SQVVQsdqnkPb1gaY=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkRdBj0YvHCvYD2lg22027dLMJuxuhhvwSLx4U8epP8ea/cdvmoK0PBh7vzTAzz485U9pxvq3C2vrG5lZxu7Szu7dftg8O2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJzczv/NIpWKRuNfTmHohHgkWMIK1kQZ2Oe2rAE2yh7Tqnjtn2cCuODVnDrRK3JxUIEdzYH/1hxFJQio04VipnuvE2kux1IxwmpX6iaIxJhM8oj1DBQ6p8tL54Rk6NcoQBZE0JTSaq78nUhwqNQ190xliPVbL3kz8z+slOrjyUibiRFNBFouChCMdoVkKaMgkJZpPDcFEMnMrImMsMdEmq5IJwV1+eZW06zXXqbl3F5XGdR5HEY7hBKrgwiU04Baa0AICCTzDK7xZT9aL9W59LFoLVj5zBH9gff4ASaaSLQ==</latexit>

ck
(3
,0
)

<latexit sha1_base64="1a98phBum9IYX5NtNLi7PX6PjQ4=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0vLluXOWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fDoSSpA==</latexit>

rk(3)
<latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit><latexit sha1_base64="7OqNr+/Z/wzmKpquE+nz/O1Ylo8=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9lVQY9FLx4r2A9otyWbZtvQbLIkWaUs+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IOZMG9f9dlZW19Y3Ngtbxe2d3b390sFhU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY30791iNVmknxYCYx9SM8FCxkBBsr9dKuDpEa99LKxVmW9Utlt+rOgJaJl5My5Kj3S1/dgSRJRIUhHGvd8dzY+ClWhhFOs2I30TTGZIyHtGOpwBHVfjq7OkOnVhmgUCpbwqCZ+nsixZHWkyiwnRE2I73oTcX/vE5iwms/ZSJODBVkvihMODISTSNAA6YoMXxiCSaK2VsRGWGFibFBFW0I3uLLy6R5XvXcqnd/Wa7d5HEU4BhOoAIeXEEN7qAODSCg4Ble4c15cl6cd+dj3rri5DNH8AfO5w/M3JIK</latexit> k(3,0)

<latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit><latexit sha1_base64="kNHgtZWm8ZgYLFlEB8PKzyKH/yo=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIFaQkKuix6MVjBfsBbSyb7aZdutmE3Y1QQ36JFw+KePWnePPfuG1z0NYHA4/3ZpiZ58ecKe0431ZhZXVtfaO4Wdra3tkt23v7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3745up336kUrFI3OtJTL0QDwULGMHaSH27nPZUgMYPafX81DnJsr5dcWrODGiZuDmpQI5G3/7qDSKShFRowrFSXdeJtZdiqRnhNCv1EkVjTMZ4SLuGChxS5aWzwzN0bJQBCiJpSmg0U39PpDhUahL6pjPEeqQWvan4n9dNdHDlpUzEiaaCzBcFCUc6QtMU0IBJSjSfGIKJZOZWREZYYqJNViUTgrv48jJpndVcp+beXVTq13kcRTiEI6iCC5dQh1toQBMIJPAMr/BmPVkv1rv1MW8tWPnMAfyB9fkDSwSSLw==</latexit>

ck
(3
,1
)

<latexit sha1_base64="Jxo0yIt3KqsQxXYqvZyU4q4q/+A=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJUkJJoRY9FLx4r2A9oY9lsN+3SzSbsbgol5J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5fsyZ0o7zba2srq1vbBa2its7u3v79sFhU0WJJLRBIh7Jto8V5UzQhmaa03YsKQ59Tlv+6G7qt8ZUKhaJRz2JqRfigWABI1gbqWfbaVcFiIye0vLluXuWZT275FScGdAycXNSghz1nv3V7UckCanQhGOlOq4Tay/FUjPCaVbsJorGmIzwgHYMFTikyktnl2fo1Ch9FETSlNBopv6eSHGo1CT0TWeI9VAtelPxP6+T6ODGS5mIE00FmS8KEo50hKYxoD6TlGg+MQQTycytiAyxxESbsIomBHfx5WXSvKi41crVQ7VUu83jKMAxnEAZXLiGGtxDHRpAYAzP8ApvVmq9WO/Wx7x1xcpnjuAPrM8fEAuSpQ==</latexit>

rchsk(2)
<latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit><latexit sha1_base64="MRwfKyqXIEvEFszD64iJ9wOqTOY=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZSkCHosevFYwX5AG8tmu2mXbjZhd6OUmJ/ixYMiXv0l3vw3btsctPXBwOO9GWbm+TFnSjvOt1VYW9/Y3Cpul3Z29/YP7PJhW0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5Hrmdx6oVCwSd3oaUy/EI8ECRrA20sAup30VIEnGapLdp9X6WTawK07NmQOtEjcnFcjRHNhf/WFEkpAKTThWquc6sfZSLDUjnGalfqJojMkEj2jPUIFDqrx0fnqGTo0yREEkTQmN5urviRSHSk1D33SGWI/VsjcT//N6iQ4uvZSJONFUkMWiIOFIR2iWAxoySYnmU0MwkczcisgYS0y0SatkQnCXX14l7XrNdWru7XmlcZXHUYRjOIEquHABDbiBJrSAwCM8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AKdmk5Y=</latexit>

rchsk(3)
<latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit>

DH.key(3)

<latexit sha1_base64="8WsQs4GVGCEkC9Ej1mu8MBdOV/Q=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSLUTUm0osuiLrqsYB/QxjKZTtqhkwczEzGE/IobF4q49Ufc+TdO2yy09cCFwzn3cu89bsSZVJb1baysrq1vbBa2its7u3v75kGpLcNYENoiIQ9F18WSchbQlmKK024kKPZdTjvu5Gbqdx6pkCwM7lUSUcfHo4B5jGClpYFZSvvSQ7eN6oQm2UNaOT/NBmbZqlozoGVi56QMOZoD86s/DEns00ARjqXs2VaknBQLxQinWbEfSxphMsEj2tM0wD6VTjq7PUMnWhkiLxS6AoVm6u+JFPtSJr6rO32sxnLRm4r/eb1YeVdOyoIoVjQg80VezJEK0TQINGSCEsUTTTARTN+KyBgLTJSOq6hDsBdfXibts6pdq17c1cr16zyOAhzBMVTAhkuoQwOa0AICT/AMr/BmZMaL8W58zFtXjHzmEP7A+PwBrXSTkQ==</latexit>

DH.key(2) = (rchpk(1))rchsk
(2)

<latexit sha1_base64="01nj5+aUFwMaCW/y/ePDiJEYJCU=">AAACI3icbZDLSsNAFIYn9VbrrerSzWAR2k1ISkURhKIuuqxgL9CmZTKdtEMmF2YmQgl5Fze+ihsXSnHjwndx0kbQ1h8Gfr5zDmfOb4eMCmkYn1pubX1jcyu/XdjZ3ds/KB4etUUQcUxaOGAB79pIEEZ90pJUMtINOUGezUjHdm/TeueRcEED/0FOQ2J5aOxTh2IkFRoWr+K+cOBdQ3fJNBnE5WoluS7PGceT0E2RWUkqg/iHCTdrS4bFkqEbc8FVY2amBDI1h8VZfxTgyCO+xAwJ0TONUFox4pJiRpJCPxIkRNhFY9JT1kceEVY8vzGBZ4qMoBNw9XwJ5/T3RIw8IaaerTo9JCdiuZbC/2q9SDqXVkz9MJLEx4tFTsSgDGAaGBxRTrBkU2UQ5lT9FeIJ4ghLFWtBhWAun7xq2lXdrOnn97VS/SaLIw9OwCkoAxNcgDpogCZoAQyewAt4A+/as/aqzbSPRWtOy2aOwR9pX99ZG6OC</latexit>

= (rchpk(2))rchsk
(1)

<latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit><latexit sha1_base64="BneWZpXDDKk4xQzDkMC9UuT5U4A=">AAACEXicbZDLSsNAFIZPvNZ6i7p0M1iEdFOSIuhGKLpxWcFeoE3LZDpph04uzEyEEvIKbnwVNy4UcevOnW/jNK2grT8M/HznHM6c34s5k8q2v4yV1bX1jc3CVnF7Z3dv3zw4bMooEYQ2SMQj0fawpJyFtKGY4rQdC4oDj9OWN76e1lv3VEgWhXdqElM3wMOQ+YxgpVHftC6ttCt9JMgoHme91KqWs3Iv/WEyZ045y/pmya7YudCyceamBHPV++ZndxCRJKChIhxL2XHsWLkpFooRTrNiN5E0xmSMh7SjbYgDKt00vyhDp5oMkB8J/UKFcvp7IsWBlJPA050BViO5WJvC/2qdRPkXbsrCOFE0JLNFfsKRitA0HjRgghLFJ9pgIpj+KyIjLDBROsSiDsFZPHnZNKsVx644t2el2tU8jgIcwwlY4MA51OAG6tAAAg/wBC/wajwaz8ab8T5rXTHmM0fwR8bHNzKFnJ0=</latexit>

A Reveal & Hijack Attack - Strategy 2 (Active Attacker)
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Hi Alice, I’m Bob!

rchsk(3)
<latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit><latexit sha1_base64="lOqR6dycSjETSVALi0heGY+23mk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSxCvZREBT0WvXisYD+gjWWz3bRLN5uwu1FKzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPz/JgzpR3n2yqsrK6tbxQ3S1vbO7t7dnm/paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fD312w9UKhaJOz2JqRfioWABI1gbqW+X054KkCQjNc7u0+rZSda3K07NmQEtEzcnFcjR6NtfvUFEkpAKTThWqus6sfZSLDUjnGalXqJojMkYD2nXUIFDqrx0dnqGjo0yQEEkTQmNZurviRSHSk1C33SGWI/UojcV//O6iQ4uvZSJONFUkPmiIOFIR2iaAxowSYnmE0MwkczcisgIS0y0SatkQnAXX14mrdOa69Tc2/NK/SqPowiHcARVcOEC6nADDWgCgUd4hld4s56sF+vd+pi3Fqx85gD+wPr8Aajsk5c=</latexit>

Goal: impersonate Bob 



OW(Trapdoor)Functions 
DH Key-Exchange 
DL, CDH, DHH 
Number Theory 
RSA, ElGamal Cryptosystems 
IND-CPA and IND-CCA 
Digital Signatures

Module 2: Agenda

Secure Instant Messaging 
• Security Notions

• The Signal Protocol

• Session Hijacking Attack


Post Quantum Cryptography 
• The Lifespan of a Cryptosystem

• The State of Quantum Computers

• Landscape of PQC


Hash Functions 
• Lamport PQ Secure Signature

• The Birthday Paradox - Proof
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Classical Vs Quantum Computers 
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The security of classical crypto relies on 
the intractability of certain problems using 
modern computers.

The security of post-quantum crypto relies 
on the intractability of certain problems using 
quantum computers.



the attack is 
practical 

Time Line of ‘Secure’ Cryptographic Algorithms

21

new crypto 
system is 
proposed

scrutiny by 
academics and 

researchers

cryptosystem is 
optimised for 
widespread 

continuous 
cryptanalysis, 

attacks, hacking 

theoretic attack 
published

academics and 
researchers look 
for mitigations & 
improvements

= break down of 
the crypto system

RSA 1977

Rivest–Shamir–Adleman web ~80-90s Shor 1994


PPT algorithm on a quantum computer Quantum Computers 2040(?)

Timeline



The State of Quantum Computers
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@Chalmers: 25 qubits

Google: Sycamore chip, 54 qubits

IBM: 433 qubits

NSA: ?

For fun: thequbitgame

200 seconds QC 

= 


10,000 years CC

https://quantumai.google/education/thequbitgame


Cryptosystems Lifespan
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Cryptosystem lifespan = Δ + y + x

Cryptosystem lifespan = “ ”∞

Timeline

the best known attack takes 

exponential tim
e/space

in  years the best known 

attack will ru
n in tim

e 

y

x

Δ

initial cryptosystem is completely insecure

Δ + y Δ + y + x

migrate/transition to a new cryptosystem

Shor 1994

Classical crypto broken in PPT 

algorithm on a quantum computer

Post-Quantum 
Cryptography



Post Quantum (PQ) Security
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Lattices

Multi Variate Quadratic Equations

Codes

Isogenies

Hash Functions

Information Theoretic

For more details check Tanja Lange’s lectures

https://hyperelliptic.org/tanja/teaching/pqcrypto21/


OW(Trapdoor)Functions 
DH Key-Exchange 
DL, CDH, DHH 
Number Theory 
RSA, ElGamal Cryptosystems 
IND-CPA and IND-CCA 
Digital Signatures

Module 2: Agenda

Secure Instant Messaging 
• Security Notions

• The Signal Protocol

• Session Hijacking Attack


Post Quantum Cryptography 
• The Lifespan of a Cryptosystem

• The State of Quantum Computers

• Landscape of PQC


Hash Functions 
• Lamport PQ Secure Signature

• The Birthday Paradox - Proof
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Lamport Signature (Hash-Based PQ)
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x

y=H(x)
x’

easy

hard

{0,1}n

{0,1}d, d < n
KeyGen(n) ⇨ (sk, pk)

Sign (sk, m) ⇨ σ

(pk, m, σ) ⇨ {0, 1}Ver

Accept iff  for all f(σi,m[i]) = yi,m[i] i ∈ {1,2,…, v}

Take the bit decomposition of m
σ = (x1,m[1], xv,m[v], …, xv,m[v])

 is a one-way 
function and messages 
are in 

f : X → Y

m ∈ {0,1}v

sk =

<latexit sha1_base64="lo5jRDhrEWT/1L3NEpsa+Cz3QoQ="></latexit>✓
x1,0 x2,0 . . . xv,0

x1,1 x2,1 . . . xv,1

◆
← $X2v

<latexit sha1_base64="Sa2E7H/ltfhsgx0zQlPzAYOmkZc="></latexit>✓
y1,0 y2,0 . . . yv,0
y1,1 y2,1 . . . yv,1

◆
pk =                                                      where yi,b = f(xi,b)



The Birthday Paradox
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reasoning on the blackboard 
(useful for HA1)


