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<latexit sha1_base64="bkUU0AFEfS2PDIaIYrlEfmZNQm4="></latexit>

Colorado Springs - April 27



Let A be an associative ring with 1 6= 0.
<latexit sha1_base64="vYzRC9R3SB7r3B7ethr0Ig1nqfM="></latexit>

progenerator
<latexit sha1_base64="fK0TfvNJNwDsbq8OzlnfeMf0FOs="></latexit>

if<latexit sha1_base64="f+LvPMoF7GKeIs41VvrxBVvsB5Q="></latexit>

0 // Pn // · · · // P0 // T // 0
<latexit sha1_base64="u5C+t2SpnCOeyiZMSdrvFmELF+E="></latexit>

A left A-module AG is a
<latexit sha1_base64="T41Cn0kXXeE/sahXRDYeJowHRkU=">AAAD1XicpVJNb9NAEN3GfJTw0RSOSGiFU4lDqGKnCC6VGjjAsUikqRRb0Xo9jlddr413DIks3yqu/ATuXOHP8G9YJxZKUuiFkex9fjNvxvs0QSaFxn7/107LunHz1u3dO+279+4/2OvsPzzTaZFzGPFUpvl5wDRIoWCEAiWcZzmwJJAwDi7e1PnxJ8i1SNUHXGTgJ2ymRCQ4Q0NNO0+GVEKEtDvsPk/SsJBAu2U1Hb7tUqEpm3 bs/mF/GfQqcBpgkyZOp/utb16Y8iIBhVwyrSeOm6FfshwFl1C1vUJDxvgFm8HEQMUS0H65vEhFDwwT0ijNzaOQLtl1RckSrRdJYCoThrHeztXkX3M1k2Ey35qP0Su/FCorEBRfjY8KSTGltVc0FDlwlAsDGM+FuQHlMcsZR+PoRv8ZpAlgvjD9Eeb4WYQYH1P3RT/D9sH6yMxY0stYBvmqxnGFWn3HIGYxHjuOUP56v//xa+KXkpkfMp71Gut6jU31WYt0jxqEcbI5iknpl/N6fgiRl9hO6dWqICptp2rYepxSLLQd2y29AGZClYGpysW8orbjebbrgQr/cJsyrGX24F9Cj9qDa9QfV2r76Fq9eR1tNWmblXa2F/gqOHMPncGh+961T143y71LHpOn5BlxyEtyQt6RUzIinFyS7+QH+WmNrcq6tL6sSls7jeYR2Qjr629uLEBK</latexit>

G � A(a)
<latexit sha1_base64="IgUnBrEsCH0jY67lmDjs8bo8fhk="></latexit>

A � G(a)
<latexit sha1_base64="xLPgfzSXRUHlLrJPpJW8T5qpLSk="></latexit>

Pi � A(a)
<latexit sha1_base64="RudWbHkYJm/OGnlwSm58tlg8y3M="></latexit>

0 // A // T0 // · · · // Tn // 0
<latexit sha1_base64="w6fSDBP2tyO9YeuDn86o5VEWUjY="></latexit>

Ti � T (a)
<latexit sha1_base64="TVBqIRCT2TpeqXPq7z7zjoDDWRg="></latexit>

a 2 N
<latexit sha1_base64="djxm2DKY3rGvlQM0WmT0x5yUbfs="></latexit>

A left A-module AT is a n-tilting module, n 2 N, if
<latexit sha1_base64="9Es96n9xN2JQ6uIko/zUwfoR7+w=">AAAEMHicpVLLbtQwFPV0KC0D9AFLNhZJJRbpKM70uajUwoYVKlJf0iQaOY6Tseo4wfbAjKx8C//A18CqYstX4DQR6kyhGywlOTm+557r6xuXnCnt+z86S91Hy49XVp/0nj57vra+sfniQhUTSeg5KXghr2KsKGeCnmumOb0qJcV5zOllfP2u3r/8TKVihTjTs5JGOc4ESxnB2lKjjVkoCiYSKjQ8gZymGron7nZeJBNOoWuq0c </latexit>

AT is a classical n-tilting module, if
<latexit sha1_base64="Se5GX531CFC1+uERY48/N0zwYIk=">AAAEF3icpVJNb9MwGPZaPkb56uDIxSKdxKFUcdqK9TBpwIXjkNZtUhMVx3ESa44TbBdaWfkhnPgp3CauHPkPXOGM00ao7WAXXinJk8fv87z26zcsOFPadb/vNJo3bt66vXundffe/QcP23uPTlU+k4SOSc5zeR5iRTkTdKyZ5vS8kBRnIadn4cXrav3sA5WK5eJELwoaZDgRLGYEa0tN2+98kTMRUaFhx5TTlycdyBTE0PhL74 </latexit>

a 2 N
<latexit sha1_base64="djxm2DKY3rGvlQM0WmT0x5yUbfs="></latexit>

A progenerator is a classical 0-tilting module.
<latexit sha1_base64="L+vVjpgNykEvi04sV+Dfat5Yuec="></latexit>

8i > 0, 8 cardinal b

<latexit sha1_base64="ugCxHH+SGtcCjSDXEiQtZLsNMVM="></latexit>

Exti(T,T (b )) = 0

<latexit sha1_base64="vC3DWFdYWcrEBIvfNgpBt4SitqE="></latexit>

(in such a case b = 1)

<latexit sha1_base64="kN6kiDEjKK/rCpyogEHeZWobTTU="></latexit>



Let AT be a classical n-tilting module, and B :=End(AT ).
<latexit sha1_base64="LxPk6yzK8sCNa05gdwEsY7l3sHA="></latexit>

classical n-tilting
<latexit sha1_base64="vyQbLPdj+bFNHiu/cLMSwsCMTHQ="></latexit>

HomA(T,?) : A-Mod
<latexit sha1_base64="vheblielSh2036bSywom3R9Mx1Q="></latexit>

B-Mod : T⌦B?
<latexit sha1_base64="t0shaMwOvvbKo6TQVoQADrpEzgk="></latexit>

!
<latexit sha1_base64="quJFplPBqZOIDMoplN74qhOCTBw="></latexit> !<latexit sha1_base64="quJFplPBqZOIDMoplN74qhOCTBw="></latexit>

KEi := {M 2 A-Mod : Ext j
A(T,M) = 0 8 j 6= i}

<latexit sha1_base64="luuoIDePHBe6b2JDZ213JIeQV2g="></latexit>

KTi := {N 2 B-Mod : TorB
j (T,N) = 0 8 j 6= i}

<latexit sha1_base64="uKbLTzQ9DHwPGGIjdGNxrf4ZAsQ="></latexit>

classical 0-tilting
<latexit sha1_base64="s2lq/XQNJLrT58bTGmlKq5KPAmM="></latexit>

=progenerator
<latexit sha1_base64="V8Bnwykz1UWybQs+fU4VDQPLEFg="></latexit>

<latexit sha1_base64="3nGNNQRdZy7wq2jEx1u0fsAC040="></latexit>

Exti(T,?)
<latexit sha1_base64="Bn6dQuXFeFwPzm8B/XqwGWmDxhw="></latexit>

Tori(T,?)

<latexit sha1_base64="Em0J16wFRnKXr8aps4uSBQrwcsE="></latexit>

Miyashita equivalences (1986)

<latexit sha1_base64="pa1JyPzpyi/tJ1qFYb2UUDxy1tg="></latexit>

Morita equivalences (1959)



...<latexit sha1_base64="GPO/nDTOChhP4jh6nlZRQeucDVY="></latexit>

A-Mod
<latexit sha1_base64="hHOlSzglkU1w3ATwvVJpEYE/bYM="></latexit>

KE0
<latexit sha1_base64="PHeouNkoAjVBBQDx6YAx2cjNDbc="></latexit>

KE1
<latexit sha1_base64="1iYBlnKa5S3pj9GZjQ05vUVFLCo="></latexit>

KEn
<latexit sha1_base64="Lx59bl2XVnqIB3LGCl/AL8c81xs="></latexit>

B-Mod
<latexit sha1_base64="2/RfzWTDXw1Y7PV0M+DFMMzTyDg="></latexit> KT0

<latexit sha1_base64="lRtCAQJhhPBPqLxhgHjjerRidWI="></latexit>

KT1
<latexit sha1_base64="jLrMEKQ+Iq+dgffLF2RVDh8wOrY="></latexit>

KTn
<latexit sha1_base64="mrcME8YNNwoTo7LAfB/P3nliNeM="></latexit>

ExtnA(T,?)
<latexit sha1_base64="peFK5hTaEjcVr/3r/oDJVE+IvXQ="></latexit>

TorB
n (T,?)

<latexit sha1_base64="3LFQTSktujn/mgLhsIic6v9/jZ0="></latexit>

Ext1A(T,?)<latexit sha1_base64="PeysUxf34EOdaNLk9sbcYMCXziY="></latexit>

TorB
1 (T,?)<latexit sha1_base64="EDcQZnj7hhWdazzyrKx3/OFfsa8="></latexit>

Hom(T,?)
<latexit sha1_base64="Ev36/+2fifOD7faPLyemWod8zf4="></latexit>

T⌦B?
<latexit sha1_base64="dpTsJbLV5yjf1Q0KHcowdG+y5Ss="></latexit>

...
<latexit sha1_base64="CTV7QCSr3IrLJ0vIBD/oS41BEi8="></latexit>

AT
<latexit sha1_base64="bpEoNLR/ORBv3jz4nhmdI/DRA+4="></latexit>

classical n-tilting
<latexit sha1_base64="vyQbLPdj+bFNHiu/cLMSwsCMTHQ="></latexit>

n � 1
<latexit sha1_base64="lU12UvV6hM+8rjX62Ckmqag1pzw=">AAADvHicpVJNb9NAEN3GfJTw1YLEhcuCVYlDFNlOEK1EUSUuPRaJNJViq1qv1/Yqu2t3d1ISWfkRXOHAz+CXIMSB/8I6DigJtBdGsnf8Zt689dPEpeAGPO/HVsu5cfPW7e077bv37j94uLP76NQUE03ZgBai0GcxMUxwxQbAQbCzUjMiY8GG8fhtXR9eMm14od7DrGSRJJniKacELDRUYcYusH++43rd/sG+1zvAfyd+11uEe/ Tk67Nvr39+PznfbX0Jk4JOJFNABTFm5AclRBXRwKlg83Y4MawkdEwyNrKpIpKZqFrcd473LJLgtND2UYAX6CqjItKYmYxtpySQm81aDf6zViMlyOmGPqT7UcVVOQGmaCOfTgSGAteW4IRrRkHMbEKo5vYPMM2JJhSscWvzM1ZIBnpm5wObwgeeQH6Ig5deCe29VcnSWtIpScl00+MHXDXfOeNZDoe+z1W0Ou9//BpFlSD2QtazztK6ztKm+qxJpoNtBrlclyJCRNW01k9YGkrXr8KaFaeV68+XaC2nFElc3w2qMGYZV1VsuzSfzrHrh6EbhEwlf7B1GtQ0t3cVMcRu7xr2RcN2+9fy7au/MaRtV/r33uKrk9Og6/e6wTu728eoiW30FD1HL5CPXqEjdIxO0ABRNEYf0Sf02XnjJM7YkU1ra2vJeYzWwrn8BceNPLk=</latexit>



A-Mod
<latexit sha1_base64="hHOlSzglkU1w3ATwvVJpEYE/bYM="></latexit>

KE0
<latexit sha1_base64="PHeouNkoAjVBBQDx6YAx2cjNDbc="></latexit>

KE1
<latexit sha1_base64="1iYBlnKa5S3pj9GZjQ05vUVFLCo="></latexit>

B-Mod
<latexit sha1_base64="2/RfzWTDXw1Y7PV0M+DFMMzTyDg="></latexit>

KT0
<latexit sha1_base64="lRtCAQJhhPBPqLxhgHjjerRidWI="></latexit>

KT1
<latexit sha1_base64="jLrMEKQ+Iq+dgffLF2RVDh8wOrY="></latexit>

Ext1A(T,?)<latexit sha1_base64="PeysUxf34EOdaNLk9sbcYMCXziY="></latexit>

TorB
1 (T,?)<latexit sha1_base64="EDcQZnj7hhWdazzyrKx3/OFfsa8="></latexit>Hom(T,?)

<latexit sha1_base64="Ev36/+2fifOD7faPLyemWod8zf4="></latexit>

T⌦B?
<latexit sha1_base64="dpTsJbLV5yjf1Q0KHcowdG+y5Ss="></latexit>

n = 1
<latexit sha1_base64="DrTFF7WKtZSmCw/UgNmCByyjTW0=">AAADuHicpVJNb9NAEN3GfJTw0RaOXFasKnGIIq8TRIsUqRKXHosgbaXYKuv12l51vTa7E0hk5SdwhSO/i3/DOjEoCbQXRrJ3/GbevPXTxJWSFnz/507Hu3P33v3dB92Hjx4/2ds/eHpuy6nhYsxLVZrLmFmhpBZjkKDEZWUEK2IlLuLrt0394rMwVpb6A8wrERUs0zKVnIGD3usRvdonfn94fOQPjvHfCe37yyCojbOrg86PMC n5tBAauGLWTmhQQVQzA5IrseiGUysqxq9ZJiYu1awQNqqXd13gQ4ckOC2NezTgJbrOqFlh7byIXWfBILfbtQb8Z61BKihmW/qQHkW11NUUhOYr+XSqMJS4sQMn0ggOau4Sxo10f4B5zgzj4EzbmJ+JshBg5m4+iBl8kQnkIxy88ivoHq5LVs6SXsUqYVY9NJB69Z0LmeUwolTqaH3e//g1iWrF3IWcZ73Wul5rU3M2JNvDLoO82JRiSkX1rNFPRBoWhNZhw4rTmtBFizZyWrOEUBLUYSwyqevYdRk5W2BCw5AEodDJH2yTBg2NDG4ihpgMbmF/WrHJ8Fa+ew23hnTdSv/eW3xzch706aAfvPPJyWm73LvoOXqBXiKKXqMTdIrO0BhxlKGv6Bv67r3xPnqZJ1etnZ2W8wxthGd+AclnNyI=</latexit>

(KE0,KE1)
<latexit sha1_base64="QSETx3OuRKG5UDVKCtpNrXf+H6M="></latexit>

(KT1,KT0)
<latexit sha1_base64="UAyg2ZYgyABve9s2MNYijmiGbes="></latexit>

are torsion pairs in
<latexit sha1_base64="c6Mkx7ZyXViBIrVSzcMz+ZlHBYA="></latexit>

A-Mod
<latexit sha1_base64="hHOlSzglkU1w3ATwvVJpEYE/bYM="></latexit>

B-Mod
<latexit sha1_base64="2/RfzWTDXw1Y7PV0M+DFMMzTyDg="></latexit>

M<latexit sha1_base64="0bUy2vBoGgThhcYIBxlUQqMJj9M="></latexit>

t(M)
<latexit sha1_base64="YKJAI5+d4RkknTqmqUs3ohc20TA="></latexit>

M/t(M)
<latexit sha1_base64="C9qWED0M6Wjbd7AgTiw6XRCd0us="></latexit>

N/t(N)
<latexit sha1_base64="nElMgYj9HyCNT597Ypn1ss6OQ88="></latexit>

t(N)
<latexit sha1_base64="+Eat9W5/CwBcteZ+g9SID7oG6gU="></latexit>

N
<latexit sha1_base64="hzn55Emo2j/w5qHDbp+cS/vh8vA="></latexit>

AT
<latexit sha1_base64="bpEoNLR/ORBv3jz4nhmdI/DRA+4="></latexit>

classical 1-tilting
<latexit sha1_base64="1yvvA4P9xzYVeQPSWnK1VFGagq8="></latexit>



n = 1
<latexit sha1_base64="DrTFF7WKtZSmCw/UgNmCByyjTW0=">AAADuHicpVJNb9NAEN3GfJTw0RaOXFasKnGIIq8TRIsUqRKXHosgbaXYKuv12l51vTa7E0hk5SdwhSO/i3/DOjEoCbQXRrJ3/GbevPXTxJWSFnz/507Hu3P33v3dB92Hjx4/2ds/eHpuy6nhYsxLVZrLmFmhpBZjkKDEZWUEK2IlLuLrt0394rMwVpb6A8wrERUs0zKVnIGD3usRvdonfn94fOQPjvHfCe37yyCojbOrg86PMC n5tBAauGLWTmhQQVQzA5IrseiGUysqxq9ZJiYu1awQNqqXd13gQ4ckOC2NezTgJbrOqFlh7byIXWfBILfbtQb8Z61BKihmW/qQHkW11NUUhOYr+XSqMJS4sQMn0ggOau4Sxo10f4B5zgzj4EzbmJ+JshBg5m4+iBl8kQnkIxy88ivoHq5LVs6SXsUqYVY9NJB69Z0LmeUwolTqaH3e//g1iWrF3IWcZ73Wul5rU3M2JNvDLoO82JRiSkX1rNFPRBoWhNZhw4rTmtBFizZyWrOEUBLUYSwyqevYdRk5W2BCw5AEodDJH2yTBg2NDG4ihpgMbmF/WrHJ8Fa+ew23hnTdSv/eW3xzch706aAfvPPJyWm73LvoOXqBXiKKXqMTdIrO0BhxlKGv6Bv67r3xPnqZJ1etnZ2W8wxthGd+AclnNyI=</latexit> AT

<latexit sha1_base64="bpEoNLR/ORBv3jz4nhmdI/DRA+4="></latexit>

classical 1-tilting
<latexit sha1_base64="1yvvA4P9xzYVeQPSWnK1VFGagq8="></latexit>

<latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=

M/t(M)
<latexit sha1_base64="C9qWED0M6Wjbd7AgTiw6XRCd0us="></latexit>

t(M)
<latexit sha1_base64="YKJAI5+d4RkknTqmqUs3ohc20TA="></latexit> KE0

<latexit sha1_base64="PHeouNkoAjVBBQDx6YAx2cjNDbc="></latexit>

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2

KE1
<latexit sha1_base64="1iYBlnKa5S3pj9GZjQ05vUVFLCo="></latexit>

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2

<latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2 KT0
<latexit sha1_base64="lRtCAQJhhPBPqLxhgHjjerRidWI="></latexit>

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2 KT1
<latexit sha1_base64="jLrMEKQ+Iq+dgffLF2RVDh8wOrY="></latexit>

<latexit sha1_base64="wQ+frRbJQtn6DeQRtTiL47XD+hk="></latexit>

N/t(N)

<latexit sha1_base64="f9x6JrnOpALQ7Uyn904r00ltsMs="></latexit>

t(N)

M<latexit sha1_base64="0bUy2vBoGgThhcYIBxlUQqMJj9M="></latexit>

<latexit sha1_base64="EGJbSeYaFJEBvmF5NYPZPxT35Mo="></latexit>3A-Mod
<latexit sha1_base64="hHOlSzglkU1w3ATwvVJpEYE/bYM=">AAADwXicpVJdb9MwFPUaPkb52uCRFwtrEg+lqtMheJk02AsvSEOi26QmmhzHaaw5jrFvoZXVv8Hr+Fv8G5w2Qm0He+FKiU/Ovede5+hmRkkHg8GvnU505+69+7sPug8fPX7ydG//2Zmrp5aLEa9VbS8y5oSSWoxAghIXxgpWZUqcZ1cnTf78m7BO1voLzI1IKzbRspCcQaCS9wmIGfjXn+p8cblHBv3BMvBNQFtAUBunl/ud6y Sv+bQSGrhizo1pbCD1zILkSiy6ydQJw/gVm4hxgJpVwqV+eekFPghMjovahkcDXrLrCs8q5+ZVFiorBqXbzjXkX3MNY6Cabc2H4l3qpTZTEJqvxhdThaHGjS84l1ZwUPMAGLcy/AHmJbOMQ3Bvo/9E1JUAOw/9G/O+yxzKIxy/GRjoHqyPNMGSnmFG2FUNjaVefZdCTko4olTqdL3f//g1Tr1i4ULBs15rXa+1qTkbkevhgKCsNkcxpVI/a+bnokgqQn3SqLLCE7po2Wac1iwnlMQ+ycREap+FKitnC0xokpA4ETr/w23KoJGR4b+ECSbDW9RfV2pyeKs+vA63mnTDStPtBb4JzuI+HfbjzwNy/KFd7l30Ar1ErxBFb9Ex+ohO0QhxZNAPdI1+RieRjExkV6WdnVbzHG1E5H8Dkuc63g==</latexit>

<latexit sha1_base64="fPw/FUBHbLRnNRsMC9JMpS/Ryo8="></latexit>

N<latexit sha1_base64="EGJbSeYaFJEBvmF5NYPZPxT35Mo="></latexit>3B-Mod
<latexit sha1_base64="2/RfzWTDXw1Y7PV0M+DFMMzTyDg=">AAADwXicpVJdb9MwFPUWPkb52uCRFwtrEg+lqtMieJk0bS+8IA2JbpOaaHIcp7HmOMa+hVZW/wav42/xb3DaCLUd7IUrJT459557naObGSUd9Pu/dnaje/cfPNx71Hn85Omz5/sHL85dPbVcjHitanuZMSeU1GIEEpS4NFawKlPiIrs+bfIX34R1stZfYG5EWrGJloXkDAKVnCQgZuDffqrzxdU+6ff6y8C3AW0BQW2cXR3s3i R5zaeV0MAVc25MYwOpZxYkV2LRSaZOGMav2USMA9SsEi71y0sv8GFgclzUNjwa8JJdV3hWOTevslBZMSjddq4h/5prGAPVbGs+FB9SL7WZgtB8Nb6YKgw1bnzBubSCg5oHwLiV4Q8wL5llHIJ7G/0noq4E2Hno35j3XeZQHuH4Xd9A53B9pAmWdA0zwq5qaCz16rsUclLCEaVSp+v9/sevceoVCxcKnnVb67qtTc3ZiFwXBwRltTmKKZX6WTM/F0VSEeqTRpUVntBFyzbjtGY5oST2SSYmUvssVFk5W2BCk4TEidD5H25TBo2MDP4lTDAZ3KH+ulKT4Z368BpuNemElabbC3wbnMc9OujFn4fk+KRd7j30Cr1GbxBF79Ex+ojO0AhxZNAPdIN+RqeRjExkV6W7O63mJdqIyP8Gl4Q64w==</latexit>



AT
<latexit sha1_base64="bpEoNLR/ORBv3jz4nhmdI/DRA+4="></latexit>

KE0
<latexit sha1_base64="PHeouNkoAjVBBQDx6YAx2cjNDbc="></latexit>

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2

<latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=

<latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=

M<latexit sha1_base64="0bUy2vBoGgThhcYIBxlUQqMJj9M="></latexit>

<latexit sha1_base64="EGJbSeYaFJEBvmF5NYPZPxT35Mo="></latexit>3A-Mod
<latexit sha1_base64="hHOlSzglkU1w3ATwvVJpEYE/bYM="></latexit>

<latexit sha1_base64="fPw/FUBHbLRnNRsMC9JMpS/Ryo8="></latexit>

N<latexit sha1_base64="EGJbSeYaFJEBvmF5NYPZPxT35Mo="></latexit>3B-Mod
<latexit sha1_base64="2/RfzWTDXw1Y7PV0M+DFMMzTyDg="></latexit>

<latexit sha1_base64="1UZ/O8FtPOtrTHtXucwGnqtq6iA="></latexit>

n > 1
<latexit sha1_base64="OYdiITqyIkvSTsQdpBuWHrpl3AM="></latexit>

classical n-tilting

KE1
<latexit sha1_base64="1iYBlnKa5S3pj9GZjQ05vUVFLCo="></latexit>

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2 KEn
<latexit sha1_base64="Lx59bl2XVnqIB3LGCl/AL8c81xs="></latexit>

<latexit sha1_base64="4W84FCiAyymG4o0kTd/d447MWg8="></latexit>...
<latexit sha1_base64="4W84FCiAyymG4o0kTd/d447MWg8="></latexit>...

KT0
<latexit sha1_base64="lRtCAQJhhPBPqLxhgHjjerRidWI="></latexit>

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2
KT1

<latexit sha1_base64="jLrMEKQ+Iq+dgffLF2RVDh8wOrY="></latexit>

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2
<latexit sha1_base64="4W84FCiAyymG4o0kTd/d447MWg8="></latexit>...

<latexit sha1_base64="1YqB+oykFlkib+QB4utuz7o7VUg="></latexit>2 KTn
<latexit sha1_base64="mrcME8YNNwoTo7LAfB/P3nliNeM="></latexit>

<latexit sha1_base64="uz7twnNUrzgfGHJCfcLFjHfR3Ag="></latexit>

Theorem [T - ’02]

<latexit sha1_base64="w6eSAr8cZ2iogxHdu1589AfkbkY="></latexit>

iff
<latexit sha1_base64="0SLQEbphyruxfr4K9Xo+VDQUBLE="></latexit>

TorB
i (T,Ext j

A(T,M))
<latexit sha1_base64="Kf637s7+fyIS1nJYmP6yH9b4fBI="></latexit>

= 0 8i 6= j

<latexit sha1_base64="w6eSAr8cZ2iogxHdu1589AfkbkY="></latexit>

iff
<latexit sha1_base64="Zj0r0mqtnb5ZxmE1sKrS2a95Vd4="></latexit>

ExtiA(T,TorB
j (T,M))

<latexit sha1_base64="Kf637s7+fyIS1nJYmP6yH9b4fBI="></latexit>

= 0 8i 6= j

<latexit sha1_base64="4W84FCiAyymG4o0kTd/d447MWg8="></latexit>...



...<latexit sha1_base64="GPO/nDTOChhP4jh6nlZRQeucDVY="></latexit>

A-Mod
<latexit sha1_base64="hHOlSzglkU1w3ATwvVJpEYE/bYM="></latexit>

KE0
<latexit sha1_base64="PHeouNkoAjVBBQDx6YAx2cjNDbc="></latexit>

KE1
<latexit sha1_base64="1iYBlnKa5S3pj9GZjQ05vUVFLCo="></latexit>

KEn
<latexit sha1_base64="Lx59bl2XVnqIB3LGCl/AL8c81xs="></latexit>

AT
<latexit sha1_base64="bpEoNLR/ORBv3jz4nhmdI/DRA+4="></latexit>

classical n-tilting
<latexit sha1_base64="vyQbLPdj+bFNHiu/cLMSwsCMTHQ="></latexit>n > 1

<latexit sha1_base64="u8qaj6xgWDajUmYOwfNgiZGO964=">AAADuHicpVJdb9MwFPUaGKN8bYM3XiysSTxUVZwWsSGNTeJlj0PQbdISDcdxUmuOE+xbaBX1J/AKj/wb/gMSP4UHnKagtrC9cCXH1+fec49z5LhU0oLvf19reTdurt/auN2+c/fe/QebW9snthgZLga8UIU5i5kVSmoxAAlKnJVGsDxW4jS+fFXXTz8IY2Wh38KkFFHOMi1TyRk46I1+SS82id/t7+36vT38d0K7/izIwc8f3w 4eba8fX2y1voZJwUe50MAVs/acBiVEFTMguRLTdjiyomT8kmXi3KWa5cJG1eyuU7zjkASnhXFLA56hi4yK5dZO8th15gyGdrVWg/+s1UgJ+XhFH9LdqJK6HIHQvJFPRwpDgWs7cCKN4KAmLmHcSPcHmA+ZYRycaUvzM1HkAszEzQcxho8ygeE+Dp75JbR3FiVLZ0mnZKUwTQ8NpG7OQyGzIexTKnW0OO9//DqPKsXchZxnnbl1nblN9V6TbAe7DIb5shRTKqrGtX4i0jAntAprVpxWhE7naC2nNUsIJUEVxiKTuopdl5HjKSY0DEkQCp38wZZpUNNI7ypiiEnvGvb7hk361/Ldp78ypO2e9O93i69OToIu7XWD1z45PEJNbKDH6Al6iih6jg7RETpGA8RRhj6hz+iL98J752WebFpba3POQ7QUnvkFKDM6aw==</latexit> simple

<latexit sha1_base64="Ncr1q/ReTsW0R8MxI1uNQQYSQss="></latexit>



<latexit sha1_base64="iKt85MSyn3BmFgyaIMIRO7o8arQ="></latexit>

k
<latexit sha1_base64="P4MPrlVXYBhlMdlwFt2K0N8fnaY="></latexit>

algebraically closed field
<latexit sha1_base64="Q8IFYR0uqmq9hJGhlrtJeyDhlFA="></latexit>

A
<latexit sha1_base64="BcZ8OK08H53fcRA/RFSg9lxxsO8="></latexit>

k-algebra
<latexit sha1_base64="r2MEvpji6gHQatPL1e7f8pHYun4="></latexit>a

<latexit sha1_base64="coRl0RMzSkDgg1NfodkeBR8EXXo="></latexit>

b<latexit sha1_base64="ZIwRGUsxeZfuUaKCWUAicZxMuJI="></latexit>

1 ! 2 ! 3
<latexit sha1_base64="KkExNrJ71cJ6TS++/pQkkhNtlTU="></latexit>

b�a = 0

<latexit sha1_base64="kQtX1F3i1iojcCg54IenMCQfs3Q="></latexit>

Indecomposable projectives:
<latexit sha1_base64="7+lqnjfOQD6Xzo3aP16lD6umRng="></latexit>

Indecomposable injectives:

<latexit sha1_base64="fH1ZgKQhY2uNtku2MDGBOk/ppkI="></latexit>

1
<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2
<latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3

<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2 <latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3

<latexit sha1_base64="fH1ZgKQhY2uNtku2MDGBOk/ppkI="></latexit>

1
<latexit sha1_base64="fH1ZgKQhY2uNtku2MDGBOk/ppkI="></latexit>

1
<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2
<latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3

<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2

<latexit sha1_base64="5elZwK+m2XGx07UA2f6TgLtEwJU="></latexit>

AT <latexit sha1_base64="BaxCD6eUwDDmet/ghf6T5jhdaqo="></latexit>=
<latexit sha1_base64="cCwKPbI+Ink0Ol+u5/R37iGZG5o="></latexit>�<latexit sha1_base64="fH1ZgKQhY2uNtku2MDGBOk/ppkI="></latexit>

1
<latexit sha1_base64="fH1ZgKQhY2uNtku2MDGBOk/ppkI="></latexit>

1
<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2
<latexit sha1_base64="cCwKPbI+Ink0Ol+u5/R37iGZG5o="></latexit>� <latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3

<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2 <latexit sha1_base64="8XJhxOhXJc1H2b+JUQNPTMaSrbo="></latexit>

is a classical 2-tilting

<latexit sha1_base64="5elZwK+m2XGx07UA2f6TgLtEwJU="></latexit>

AT<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>! <latexit sha1_base64="HRvsRP/ydF4nP7QzbDW7zqn//7M="></latexit>

0<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>!<latexit sha1_base64="cCwKPbI+Ink0Ol+u5/R37iGZG5o="></latexit>�
<latexit sha1_base64="fH1ZgKQhY2uNtku2MDGBOk/ppkI="></latexit>

1
<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2
<latexit sha1_base64="cCwKPbI+Ink0Ol+u5/R37iGZG5o="></latexit>� <latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3

<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2<latexit sha1_base64="fH1ZgKQhY2uNtku2MDGBOk/ppkI="></latexit>

1
<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2
<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>!<latexit sha1_base64="HRvsRP/ydF4nP7QzbDW7zqn//7M="></latexit>

0
<latexit sha1_base64="cCwKPbI+Ink0Ol+u5/R37iGZG5o="></latexit>� <latexit sha1_base64="HRvsRP/ydF4nP7QzbDW7zqn//7M="></latexit>

0
<latexit sha1_base64="cCwKPbI+Ink0Ol+u5/R37iGZG5o="></latexit>�<latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3

<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>!<latexit sha1_base64="HRvsRP/ydF4nP7QzbDW7zqn//7M="></latexit>

0
<latexit sha1_base64="cCwKPbI+Ink0Ol+u5/R37iGZG5o="></latexit>� <latexit sha1_base64="HRvsRP/ydF4nP7QzbDW7zqn//7M="></latexit>

0
<latexit sha1_base64="cCwKPbI+Ink0Ol+u5/R37iGZG5o="></latexit>�<latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3
<latexit sha1_base64="HRvsRP/ydF4nP7QzbDW7zqn//7M="></latexit>

0 <latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>!
<latexit sha1_base64="VxwGSqf6VaaNUc/mTnSHYtYBY9s="></latexit>

Applying Hom(?,2):

<latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3
<latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3
<latexit sha1_base64="HcTszql5W2hVVUbj+X1aTXnPqFA="></latexit>

Hom( ,2)
<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2

<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>

!<latexit sha1_base64="HcTszql5W2hVVUbj+X1aTXnPqFA="></latexit>

Hom( ,2)
<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2

<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>

!<latexit sha1_base64="HRvsRP/ydF4nP7QzbDW7zqn//7M="></latexit>

0
<latexit sha1_base64="HRvsRP/ydF4nP7QzbDW7zqn//7M="></latexit>

0

<latexit sha1_base64="Zx10vqMBiVEtnaYNhHLpOgMfctc="></latexit>

Hom(T,2)⇠= Ext(T,2)⇠= Hom( ,2) 6= 0<latexit sha1_base64="2ZomRmIRy3MhgPJadzVW0js9CVE="></latexit>

3

<latexit sha1_base64="Ubno2lyOQ5C5JOSxi+xvryt3NM4="></latexit>

2



<latexit sha1_base64="93T4oItfLJ0fF8MlfPFLVC4tDLk="></latexit>

What to do?

<latexit sha1_base64="jh1fKmuz/12ar3dREuQECjLwG2M="></latexit>

Enlarge the classes KEi:

<latexit sha1_base64="5phJ5J4uPgQsM8PhpQeKYX2HIuQ="></latexit>

Jensen, Madsen and Su [2013]
<latexit sha1_base64="P0qGJz7QPdMy7QUYFwk7y8O+ltY="></latexit>

Lo [2013]

<latexit sha1_base64="u0S5g6ywXGW5isHgJXnHIx3Wqeo="></latexit>

Change the point of view:

<latexit sha1_base64="+gT02FvTmq1JkTDbi5ntcKsEE7Y="></latexit>

Fiorot, Mattiello, T [2016]
<latexit sha1_base64="07BN04drqlQDUaT+pS4IYHgmTMI="></latexit>

Mattiello, Pavon, T [2020]
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<latexit sha1_base64="ptrXJ7WoZ4yD9e7sNLT3q/r+s/U="></latexit>

The derived category D(A) of A-Mod

<latexit sha1_base64="5GODTQohufvJiXOOrq6gWHUoEtI=">AAADvXicpVJNb9NAEN3GfJTw1cKRy4pVJQ5RlHXDh5AqKrhwo0ikjRRb1Xo9iZeu12Z3QhNZ+RNcQeJ38W9YJxZKUuiFkex9fjNvZv00SamVw17v104ruHHz1u3dO+279+4/eLi3/+jUFVMrYSALXdhhIhxoZWCACjUMSwsiTzScJRfv6vzZV7BOFeYTzkuIczExaqykQE8NPySfQaJ7fb7Het3eMuhVwBvASBMn5/utn1FayG kOBqUWzo14WGJcCYtKali0o6mDUsgLMYGRh0bk4OJqeeEFPfBMSseF9Y9BumTXFZXInZvnia/MBWZuO1eTf83VTIn5bGs+jl/FlTLlFMHI1fjxVFMsaO0JTZX1Lui5B0Ja5f+AykxYIdE7t9F/AkUOaOe+P8IML1WK2RENn/dKbB+sjyy9JZ1SlGBXNTxUZvWdgZpkeMS5MvF6v//xaxRXWvgLec86jXWdxqb6rEWuQz3CLN8cJbSOq1k9P4VxlDNeRbUqGVeMLxq2HmeMSBlnYRUlMFGmSnyVVbMFZTyKWBiBSf9wmzKsZezwX8KIssNr1F9Wata/Vu9f/a0mbb/SfHuBr4LTsMtfdPsfQ3b8tlnuXfKEPCXPCCcvyTF5T07IgEiiyTfynfwI3gQQ6MCsSls7jeYx2Yjg8jd8Rzka</latexit>

Objects:

<latexit sha1_base64="ZFj894VCy0rMb5T/uVW+T6aldUE="></latexit>

X• := · · · // X�2 d�2
// X�1 d�1

// X0 d0
// X1 d1

// · · ·

<latexit sha1_base64="nFlL0r6AJbwGh3BWz335ydwXJy8=">AAADu3icpVJdb9MwFPUWPkb52AaPvFhYk3ioqjorH0KqNMELj0PQblITTY7jNN4cx9g30Crqf+AVXvhd/BucNkJtB3vhSolPzr3nXufoJkZJB/3+r53d4NbtO3f37nXuP3j4aP/g8PHYlZXlYsRLVdrzhDmhpBYjkKDEubGCFYkSZ8nVuyZ/9kVYJ0v9CeZGxAWbaplJzsBT44+5zODNxQHp9/rLwNcBbQFBbZxeHO7+jNKSV4 XQwBVzbkJDA3HNLEiuxKITVU4Yxq/YVEw81KwQLq6X113gI8+kOCutfzTgJbuuqFnh3LxIfGXBIHfbuYb8a65hDBSzrfmQvY5rqU0FQvPV+KxSGErcOIJTaQUHNfeAcSv9H2CeM8s4eN82+k9FWQiwc98fxAy+yhTyIQ5f9A10jtZHGm9J1zAj7KqGhlKvvnMhpzkMKZU6Xu/3P35N4loxfyHvWbe1rtva1JyNyHWxR5AXm6OYUnE9a+anIosKQuuoUSVZTeiiZZtxWrOUUBLWUSKmUteJr7JytsCERhEJI6HTP9ymDBoZOf6XMMLk+Ab155WaDG7U+9dgq0nHrzTdXuDrYBz26Mve4ENITt62y72HnqJn6Dmi6BU6Qe/RKRohji7RN/Qd/QiGAQ8uA7Uq3d1pNU/QRgTVb4RjODo=</latexit>

Shift:

<latexit sha1_base64="jmVCVfzEnx3IZ7jPiHtzSNJIzNs=">AAADv3icpVJdb9MwFPUWPkb52AaPvFhYk3ioqjorH0KaNOCFF6Qh0W2iiSbHcRNrtmPsW2gV9V/wCvwu/g1OG6G2g71wpcQn595zr3N0M6ukh37/19Z2dOPmrds7dzp3791/sLu3//DUVxPHxZBXqnLnGfNCSSOGIEGJc+sE05kSZ9nl2yZ/9kU4LyvzEWZWpJoVRo4lZxCoT+8rZ0vptX91sUf6vf4i8FVAW0BQGycX+9s/k7 ziEy0McMW8H9HYQlozB5IrMe8kEy8s45esEKMADdPCp/XiynN8EJgcjysXHgN4wa4qaqa9n+ksVGoGpd/MNeRfcw1jQU835sP4ZVpLYycgDF+OH08Uhgo3ruBcOsFBzQJg3MnwB5iXzDEOwbu1/oWotAA3C/1BTOGrzKE8wvGzvoXOwepIGyzpWmaFW9bQWJrldylkUcIRpdKkq/3+x69RWisWLhQ867bWdVubmrMR+S4OCEq9PoopldbTZn4uxokmtE4aVTauCZ23bDPOGJYTSuI6yUQhTZ2FKienc0xokpA4ESb/w63LoJGRw38JE0wOr1F/XqrJ4Fp9eA02mnTCStPNBb4KTuMefd4bfIjJ8Zt2uXfQY/QEPUUUvUDH6B06QUPEkUHf0Hf0I3odFZGJ7LJ0e6vVPEJrEc1+AwkTOiY=</latexit>

Morphisms:

<latexit sha1_base64="2fpnksRVvukk5AzpwhfHiPbwZz0="></latexit>

X•[1] :=
<latexit sha1_base64="mECFvL8C/1K1nxzDh3dq1TxPTYA="></latexit>

· · · // X�1 d�1
// X0 d0

// X1 d1
// X2 d2

// · · ·

<latexit sha1_base64="2F7ljN8ibsjIcQhC9UumGdFRm3A="></latexit>

chain complex morphisms,

<latexit sha1_base64="v50U2ZzlXT0+6XfnokvEQNjiGaE="></latexit>

formally inverting qiso

-2 -1 0 1

<latexit sha1_base64="wVsSDzDbwHMsaLMjTGKXXu5+6HA="></latexit>

modulo null homotopic ones,

<latexit sha1_base64="JqqhdYDXuqlJznBKUwjbhJ8q8mc="></latexit>

· · · // X�1 d�1
// X0 d0

// X1 d1
// · · ·

<latexit sha1_base64="AmWv/fHRZokmwVqogQR4c94DR4s="></latexit>

· · · // Y�1 d�1
// Y 0 d0

// Y 1 d1
// · · ·

<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>

!

<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>

!

<latexit sha1_base64="70fL+Vlea2qGyjR0YSOdW1bdlCA="></latexit>

!



<latexit sha1_base64="ZFj894VCy0rMb5T/uVW+T6aldUE="></latexit>

X• := · · · // X�2 d�2
// X�1 d�1

// X0 d0
// X1 d1

// · · ·

<latexit sha1_base64="/XmSPycCZ+KACrohQOg5+YPoHXU="></latexit>

Y • := · · · // Y�2 d�2
// Y�1 d�1

// Y 0 d0
// Y 1 d1

// · · ·

<latexit sha1_base64="kg0P+i5vqbNkXAfsPtffdOpx4/o="></latexit>

· · · // Z�2 d�2
// Z�1 d�1

// Z0 d0
// Z1 d1

// · · ·

<latexit sha1_base64="rh9WhrCxPd1Kv+r9H3i0nJeBP+E="></latexit>

qiso

<latexit sha1_base64="4iAN3pE5ycmDvTdsoG2UBHLeX94="></latexit>

morphism in
<latexit sha1_base64="VWCHWoXFLeiWpq7Q+a6kxpL6NbA="></latexit>

homotopy category



<latexit sha1_base64="ZFj894VCy0rMb5T/uVW+T6aldUE="></latexit>

X• := · · · // X�2 d�2
// X�1 d�1

// X0 d0
// X1 d1

// · · ·

<latexit sha1_base64="4iAN3pE5ycmDvTdsoG2UBHLeX94="></latexit>

morphism in
<latexit sha1_base64="VWCHWoXFLeiWpq7Q+a6kxpL6NbA="></latexit>

homotopy category

<latexit sha1_base64="SAOnYgTsqHcbtCUGzXFYbZSVjv4="></latexit>

I• := 0 ! · · ·! I�2 // I�1 d�1
// I0 d0

// I1 d1
// · · ·



<latexit sha1_base64="dp6ZvxeqnoBc5l4+NCTCRfMxEqk="></latexit>

D(A) is NOT abelian
<latexit sha1_base64="NP2QgP4FFxDg0jBhK4wkYNxCUVw="></latexit>

D(A) is triangulated

<latexit sha1_base64="IY7czxGlkzxxbW7seK8NZyBEyiM="></latexit>

X• f! Y • <latexit sha1_base64="4INf+8DjMMVtGrSI2LmcYJ77ZM4="></latexit>

! Z• ! X•[1]
<latexit sha1_base64="fGLvddVWbULbj5A7zPy4Pk5OwZs="></latexit>

! Y •[1]! · · ·

<latexit sha1_base64="w1UHY5a0inUp6Fh5KqdgsU2UGFg="></latexit>

X ! Y ! Z ! X [1]

<latexit sha1_base64="wDH2S6XiJgNVCnLNNF1Blr8/X+w=">AAAD7HicpVLNbtNAEN4m/JTwl8KRywq3Eocosp3wc6lUwQVuRSJtILai9Xocr2qv3d0JJLLyFtwqxI334ApPwNuwm1goSaEXRvJ4/M18M55PE5WZ0Oi6v3YazWvXb9zcvdW6fefuvfvtvQcnupgqDgNeZIUaRkxDJiQMUGAGw1IBy6MMTqOzVzZ/+hGUFoV8h/MSwpxNpEgEZ2igcfvpm4TuuwEWdGjde+s+WOfuU6EpozotFF KYMY5Uw/kUJAc6bjtu110avRx4deCQ2o7He42vQVzwaQ4Seca0Hnl+iWHFFAqewaIVTDWUjJ+xCYxMKFkOOqyW+y3ogUFimhTKPBLpEl1nVCzXep5HpjJnmOrtnAX/mrNIiflsaz4mL8JKyHKKZtvV+GSaUaOKlZDGQgHHbG4CxpUwG1CeMmUUMkJv9J9AkQOquemPMMNPIsb0kPZct8TWwfrI0kjSKVkJalXj+UKuvlMQkxQPPU/IcL3f/+g1CquMmR8ymnVq6Tq1TPZtSbpDTYRpvjmKZVlYzez8GJIgd7wqsKwoqRxvUaN2nJQsdjzHr4IIJkJWkalSYragjhcEjh+AjP9gmzS0NKf3L2JAnd4V7PMV2+lfyTeuv9WkZU7a2z7gy8GJ3/WedftvfefoZX3cu+QReUyeEI88J0fkNTkmA8LJBflOfpCfTdn83LxoflmVNnZqzkOyYc1vvwEXv0me</latexit>

If 0 ! X ! Y ! Z ! 0 is a short exact sequence
<latexit sha1_base64="BJ78Qkd4KLaZZ1dURD113r0fUvA="></latexit>

in A-Mod, then

<latexit sha1_base64="wc2F3T6mAe7s93HskWiQtEF5qqQ=">AAAEAHicpVJNb9MwGPZaPkb56uDIxSKbNKSqStLSjsOk8XGA25DoNqmJKsdxUmuOE+y30CrqhT/CldvElf/BgQv8Few2Qm0Hu2Ap8ZPH7/M+zqM3KgTX4Lo/tmr1a9dv3Ny+1bh95+69+82dByc6nyjKBjQXuTqLiGaCSzYADoKdFYqRLBLsNDp/ac9PPzCleS7fwaxgYUZSyRNOCRhq1HzDNSa4DBadhiqNwtJtPzvo+U/9lt </latexit>

is a triangle in D(A)

<latexit sha1_base64="O/3Q78mjPYQsNo3wTypxWT3rN8E="></latexit>

Y • ! Z• ! X•[1]! Y •[1]



<latexit sha1_base64="zPU1Mt9wuU3PPnyjBOnhrtI+vhE="></latexit>

0 ! Y ! I0 ! I1 ! · · ·
<latexit sha1_base64="OvRBUYDQCVT42IoDEjWwh2pDwc4="></latexit>

= 0 ! Y ! I(Y )

<latexit sha1_base64="SPB5XAiuZ5k7BbhNp3sXrkBOTNE="></latexit>

HomK (A)(X , I(Y )[n])

<latexit sha1_base64="78rrfVp9gGlGK8KoEPC4wKnGZfo="></latexit>

I0 ! I1 ! · · ·! In�1 ! In ! In+1 ! · · ·

<latexit sha1_base64="DivwS4eUAUzi7922XMq2ys2U8oE="></latexit>

X ,Y in A-Mod

<latexit sha1_base64="sfkQcofpyQMmSGIB5jASUHtd5PY="></latexit>

X
<latexit sha1_base64="r+TFq21a9mM9pNZPwe+/ZoMrOqM="></latexit>

0 <latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>! <latexit sha1_base64="r+TFq21a9mM9pNZPwe+/ZoMrOqM="></latexit>

0
<latexit sha1_base64="r+TFq21a9mM9pNZPwe+/ZoMrOqM="></latexit>

0<latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>! <latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>! <latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>!
0

<latexit sha1_base64="y6qXEK8t8+SHVW2WyvhLnqz5cmc=">AAAD3nicpVLLjtMwFPU0PIby6sCSjUVU0ZGqqm4rhs2I4bGY5SDRmaImKo7jJGZsJ9gutIqyhN2ILTt+gA1iCx/C3+A0FWo7MBuulOTk3HvutY9ukHGmTbf7a6vmXLp85er2tfr1Gzdv3W7s3DnW6VQROiQpT9UowJpyJunQMMPpKFMUi4DTk+D0WZk/eUeVZql8aeYZ9QWOJYsYwcZSk8YDz9CZyQ9TUUxyT2CTEMzh89aT3a I1ar8aS3/XI6mMJw232+kuAp4HaAncg+a3D2/2vj4+muzUvnhhSqaCSkM41nqMepnxc6wMI5wWdW+qaYbJKY7p2EKJBdV+vrhRAZuWCWGUKvtIAxfsqiLHQuu5CGxleWa9mSvJv+ZKJjNitjHfRI/8nMlsaqgk1fhoyqFJYWkaDJmixPC5BZgoZm8ASYIVJsZau9Y/pqmgRs1t/9LY9yw0yT7sd7uZqTdXR2bWknaGM6qqGtRjsvpPKIsTs48Qk/5qv//xa+znHNsDWc/aS+vaS5vKbynSbWiRScT6KMy5n8/K+SGNPOGiakuCKHdRsWTLcVLi0EVuL/cCGjOZB7ZKsVkBXeR5bs+jMvzDrctMKXP7/xJ60O1foH5bqd3BhXr7Gmw0qduVRpsLfB4c9zroYWfwwu72U1DFNrgH7oMWQGAPHIBDcASGgIAz8B38AD+d185H58z5VJXWtpaau2AtnM+/AaBMSLU=</latexit>

HomD(A)(X ,Y [n])⇠=
<latexit sha1_base64="BQiohyBejLu6kq7AesKrjylbsj0="></latexit>

HomD(A)(X , I(Y )[n])⇠=

<latexit sha1_base64="+3Ic2womXUzcGrUQ6N7ACi/rHDs="></latexit>

HomA(X , In�1)!
<latexit sha1_base64="+t85sHQaeKutgTYoe5WA7slcDyo="></latexit>

HomA(X , In)
<latexit sha1_base64="b3fkn76jSXujhY1Cs58h3oOaFaE="></latexit>

! HomA(X , In+1)

<latexit sha1_base64="y6qXEK8t8+SHVW2WyvhLnqz5cmc="></latexit>

HomD(A)(X ,Y [n])⇠=
<latexit sha1_base64="PE7Ul+0F5JnK/4EG0PNDH82qQ1c="></latexit>

ExtnA(X ,Y )

<latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>

!

<latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>

!

<latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>

!

<latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>

!

<latexit sha1_base64="U5arTBRBg1dEa/mXxX7pSLHp2NI="></latexit>

0 ! Y ! 0 ! · · ·

<latexit sha1_base64="uKjS05sWiazmBMPw85oCtR8yd5U="></latexit>

0 ! I0 ! I1 ! · · ·
<latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>

!
<latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>

!

<latexit sha1_base64="K/mwAAz084sb/ccNvjkMl+RPEyo="></latexit>

!



<latexit sha1_base64="ujW3PAdojAXaxT2SJHZLQkCdHtc=">AAADaHicvVJNb9NAEN0mfJTwlcIBIS6rppE4QGQ7JSmHShUIiWNRSVspiarxepysurs2u2NKZOV3cIWfxV/gV7BuUkgquDKSpbdvZt6s306cK+koCH5s1Oo3bt66vXmncffe/QcPm1uPjl1WWIEDkanMnsbgUEmDA5Kk8DS3CDpWeBKfv63yJ5/ROpmZjzTLcaxhYmQqBZCnxju089KRLQQVFs+araDzeq8XvYp40AmCftTtVS Dq70ZdHnqmihZbxuHZVu3dKMlEodGQUODcMIxyGpdgSQqF88aocJiDOIcJDj00oNGNy8tbz3nbMwlPM+s/Q/ySXe0oQTs307Gv1EBTdz1XkX/LDQtK98alNHlBaMRiUFooThmvLOCJtChIzTwAYaW/KxdTsCDIG9Vor46ZYKaR7Gz9VxSYxAnwbq4WEH6hC5nQdJ93gyCnNaVh7u15kfseu6gJI2kW5ynKyZT2w1CaNT2LBi9EprWfVo5S0FLNEkyhUDQvRy69wm3hn1sCV7AwUhp+BMbxI7QyvS7jPInuj0z8W6YxijOVVG62K/Af367hF+9qu/i/wXHUCXud3Q9R6+DNcgU32TO2zZ6zkPXZAXvPDtmACfaJfWXf2Pfaz3qz/qT+dFFa21j2PGZrUd/+BUsZHow=</latexit>

t-structure

<latexit sha1_base64="4d2gRLUZ6DRyi2aWnGcd25zD0O0="></latexit>✓
<latexit sha1_base64="4d2gRLUZ6DRyi2aWnGcd25zD0O0="></latexit>✓

<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0

<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0
<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1
<latexit sha1_base64="KRK0ODUyqEd4y1tqgLcQrprPfPw="></latexit>

[1]
<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0
<latexit sha1_base64="ogC+iWi9xl+62lT6ljnyF6l1LAM="></latexit>

S�1<latexit sha1_base64="/hf964Gyi3pr1IeyYvXPGTM2oQ0="></latexit>=:
<latexit sha1_base64="z7YviGOuzFVEZvgMZWNg6Ey7MK8="></latexit>

[�1]
<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1 <latexit sha1_base64="/hf964Gyi3pr1IeyYvXPGTM2oQ0="></latexit>=:
<latexit sha1_base64="v2D1EuWvPD8P2nYTVIcnColkEYM="></latexit>

S�2

<latexit sha1_base64="UXfJ2Uj9UKP6GzpIAARmaubAV4s="></latexit>!<latexit sha1_base64="UXfJ2Uj9UKP6GzpIAARmaubAV4s="></latexit>! <latexit sha1_base64="UXfJ2Uj9UKP6GzpIAARmaubAV4s="></latexit>!
<latexit sha1_base64="KRK0ODUyqEd4y1tqgLcQrprPfPw="></latexit>

[1]
<latexit sha1_base64="4AltRL0YRUFd3t5fMXD0C1I8IbI="></latexit>

X•
0

<latexit sha1_base64="EjZc5bzm67ZHUWRdtZbqeo9ggj4="></latexit>

X•
�1

<latexit sha1_base64="4AltRL0YRUFd3t5fMXD0C1I8IbI="></latexit>

X•
0

<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0
<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1
<latexit sha1_base64="IAsvni6r9mDQepjmdVXnVh/VeUs="></latexit>

( , )
<latexit sha1_base64="SyrKxqTi/d4glnbxNPIfl+q0ZiU="></latexit>

pair of full subcategories of D(A)

<latexit sha1_base64="c1rCzETE938kHfdcFcXYNuLHeq4="></latexit>

(
<latexit sha1_base64="6T/9NTIcbfFjrQnm++0qss+k7eU="></latexit>

)
<latexit sha1_base64="OJjeK+hHJGeUVSI4t3yUU1P/pgM="></latexit>

= 0<latexit sha1_base64="HyrK9zfnUK+GWI/nmUl1AGgOUvw="></latexit>,
<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0
<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1
<latexit sha1_base64="3xUAjdnV+Gurd0Ha0v3AgfmA/BY="></latexit>

Hom

<latexit sha1_base64="QXr/SVAk8i7QGn9Dwt4NqdYJdzY="></latexit>

X• <latexit sha1_base64="kWWbFwE1xwA3DLi/Nn4j8nN6o6U="></latexit>

8 X• 2 D(A)



<latexit sha1_base64="KRK0ODUyqEd4y1tqgLcQrprPfPw="></latexit>

[1]
<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1<latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=
<latexit sha1_base64="too95S2vvpkJAvvMPvu12C1vc5w="></latexit>

S�0

<latexit sha1_base64="fdhXlIBKaO1Q6TkW4LMznB9CnvI="></latexit>

heart of a t-structure

<latexit sha1_base64="wmyUe0QDZjL1JfjC12mMInXgP7A="></latexit>

heart

<latexit sha1_base64="c2aBiVijE6fQzryvMhuh55ib5pM="></latexit>

The heart of a t-structure is an
<latexit sha1_base64="HZqev5KE1+/uob3Chow/4yBae78="></latexit>

abelian category !

<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0

<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0

<latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=
<latexit sha1_base64="zi/9O6iZQHWdW16w5MmhFjOSNGA="></latexit>\ <latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=

<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0
<latexit sha1_base64="too95S2vvpkJAvvMPvu12C1vc5w="></latexit>

S�0

<latexit sha1_base64="Sp5MpJ5QWwj0MvaKymNSvzfDNSc="></latexit>

Beilinson, Bernstein, Deligne (1981)



<latexit sha1_base64="oAKqGNT8Eln/LnVvZD6aOB6K78s="></latexit>

Natural t-structure

<latexit sha1_base64="wmyUe0QDZjL1JfjC12mMInXgP7A="></latexit>

heart

A-Mod
<latexit sha1_base64="hHOlSzglkU1w3ATwvVJpEYE/bYM="></latexit>

<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0

<latexit sha1_base64="6W73B3sl5wyKYWm6wOvHeYL2UyI="></latexit>

S0
<latexit sha1_base64="KRK0ODUyqEd4y1tqgLcQrprPfPw="></latexit>

[1]
<latexit sha1_base64="0IdcAWyHPD91k1kdVg818a31QIk="></latexit>

S�1<latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=
<latexit sha1_base64="too95S2vvpkJAvvMPvu12C1vc5w="></latexit>

S�0



Tilting t-structure T
<latexit sha1_base64="td7zVWdwK4JMWKEH8m6HfFdt3xo="></latexit>

<latexit sha1_base64="LLl21igqOZ0+D0KPjNrok28G66w="></latexit>

=
�

X• 2 D(A) : HomD(A)(T,X
•[i]) = 0 for every i > 0

 

<latexit sha1_base64="CZQ5rTr3DbWw9Qqve9g1Z7zPtyY="></latexit>

=
�

X• 2 D(A) : HomD(A)(T,X
•[i]) = 0 for every i < 0

 

<latexit sha1_base64="k66ieeinnoZpTa0y5S47vNQ5clA="></latexit>

=
�

X• 2 D(A) : HomD(A)(T,X
•[i]) = 0 8 i 6= 0

 

<latexit sha1_base64="GcDEaHzmlZJ+kz3kHPw500AAryI="></latexit>

KEe
<latexit sha1_base64="7FTuZZ91K+gqOyDM9AGwRzeeRLE="></latexit>=

<latexit sha1_base64="su4ZAjJJnALRV3d+CoQ/co6eMs4=">AAADznicpVJNb9NAEN3WfJTwlbYHDlxWWJUQiiLbSZNyqFQBhx6D1LSVYitar9fxquu18U5KIsviyr/gwAkJ7vwMrvwbdutQJRHthZFsP7+ZN7P7NGEuuALH+b2xad25e+/+1oPGw0ePnzxtbu+cqmxaUDakmciK85AoJrhkQ+Ag2HleMJKGgp2FF29N/uySFYpn8gTmOQtSMpE85pSApsbNZ35KIKFE4ONxeY1PqnHTdtqvD3 revoedtuP0vU7PAK/f9TrY1YwJ+2jn57tfu99eDcbbm1/8KKPTlEmggig1cr0cgpIUwKlgVcOfKpYTekEmbKShJClTQXl1gwrvaSbCcVboRwK+YpcVJUmVmqehrjRnVOs5Q/4zZ5gc0tnafIgPgpLLfApM0np8PBUYMmxMwhEvGAUx14DQgusbYJqQglDQVq70n7AsZVDMdX9gM/jII0gOcWffyaGxtzwy15a0cpKzoq5xPS7r/4TxSQKHrstlsNzvf/waBaUg+kDas9bCutbCJvM1ItXCGkGSro4iQgTlzMyPWOyntltvRRiXtlstWDNOShLZru2VfsgmXJahrir4rMK26/u25zMZXXOrMjAyu3OT0Md25xb1h1ptd2/V61d3rUlDr/TfvcU3g1Ov7fba3fd6t9+gOrbQc/QCvUQu6qMjdIwGaIgoqtBX9B39sAbWpVVZn+rSzY2FZhethPX5D8VjQsM=</latexit>

HT

<latexit sha1_base64="ls1uKBvEaVtLzGPfaC1+534975Y="></latexit>

A-Mod \
⇣
HT [�e]

⌘

<latexit sha1_base64="6euhk011qfLD1cNjOVBlUGI9ijM="></latexit>

<latexit sha1_base64="wlKdOw9HJrCfQowQnBjh9CbewgQ="></latexit>T0

<latexit sha1_base64="So4ic2y0mrHOkXk7FAXK1wWRDVE="></latexit>T�0

<latexit sha1_base64="zi/9O6iZQHWdW16w5MmhFjOSNGA="></latexit>\<latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=
<latexit sha1_base64="wlKdOw9HJrCfQowQnBjh9CbewgQ="></latexit>T0

<latexit sha1_base64="So4ic2y0mrHOkXk7FAXK1wWRDVE="></latexit>T�0

<latexit sha1_base64="xI3ZjsVoGkJ+rl3cO7Fj/DtRMmk=">AAAD0nicpVLLbtNAFJ3WPEp4NIVlpWqEVYlFiDxOmpRFpQo2XbZS0laKrWg8HsejjsdmZgIJVhYVYsc/sGQLu/4K38BPMFOHKoloN1zJ9vG599w7c3SjgjOlPe/X2rpz7/6DhxuPao+fPH22Wd96fqrysSS0T3Key/MIK8qZoH3NNKfnhaQ4izg9iy7e2fzZByoVy0VPTwsaZngkWMII1oYa1reDDOuUYA6PhuUN7s0Gr1E4rL te881+x9/zodf0vK7f6ljgd9t+CyLD2HAPd65Ofn/ZuToebq1/C+KcjDMqNOFYqQHyCx2WWGpGOJ3VgrGiBSYXeEQHBgqcURWW17eYwV3DxDDJpXmEhtfsoqLEmVLTLDKV9pxqNWfJf+YsU+hssjJfJ/thyUQx1lSQanwy5lDn0BoFYyYp0XxqACaSmRtAkmKJiTZ2LvUf0TyjWk5Nf00n+iOLdXoAW3teoWu7iyMLY0mjwAWVVQ3ymaj+U8pGqT5AiIlwsd//+DUIS47NgYxnjbl1jblN9mtFqgEN0mm2PApzHpYTOz+mSZC5qNqMKCldNJuzdpwQOHaR65dBREdMlJGpkmwygy4KAtcPqIhvuGWZtjK3dZswgG7rDvX7Su2279SbV3ulSc2s9N+9hbeDU7+JOs32idntt6CKDbANXoJXAIEuOARH4Bj0AQGX4Dv4AX46PeeTc+l8rkrX1+aaF2ApnK9/ADQxRKo=</latexit>

HT [�1]
<latexit sha1_base64="f6Ul9M00sVNjLzCXHA7xCHxKAJw="></latexit>

=
�

X•[�1] 2 D(A) : HomD(A)(T,X
•[i]) = 0 8 i 6= 0

 

<latexit sha1_base64="oTX2d+6PyOHx8+WvQcHMzzrXEoM="></latexit>

=
�

X• 2 D(A) : HomD(A)(T,X
•[i]) = 0 8 i 6= 1

 

<latexit sha1_base64="bIlblSWKwsOr/YBN91r90qaAx8Y="></latexit>

=
�

X• 2 D(A) : HomD(A)(T,X
•[i]) = 0 for every i  0

 <latexit sha1_base64="O7VOiLAa1cmTkR9Wo4RUOQq83Lo="></latexit>T�1

<latexit sha1_base64="O7VOiLAa1cmTkR9Wo4RUOQq83Lo="></latexit>T�1
<latexit sha1_base64="KRK0ODUyqEd4y1tqgLcQrprPfPw="></latexit>

[1] <latexit sha1_base64="IQkm3jVn4nyR+JRiVGeOM8k7V0E="></latexit>=



D(A)
<latexit sha1_base64="vLXUYSGhNH8HP+i69T50Cebj6vQ="></latexit>

HT
<latexit sha1_base64="CphsjDLEypWUrnSfjC8Dgg5eY3g="></latexit>

HT [�1]
<latexit sha1_base64="g/s046twNuyE2anMJMUQfQp8tao="></latexit>

...<latexit sha1_base64="GPO/nDTOChhP4jh6nlZRQeucDVY="></latexit>

KE0
<latexit sha1_base64="PHeouNkoAjVBBQDx6YAx2cjNDbc="></latexit>

KE1
<latexit sha1_base64="1iYBlnKa5S3pj9GZjQ05vUVFLCo="></latexit>

KEn
<latexit sha1_base64="Lx59bl2XVnqIB3LGCl/AL8c81xs="></latexit>

...<latexit sha1_base64="q/Bv8JOfn3ueWB2w8NGIZ8Mrhdo="></latexit>

A-Mod
<latexit sha1_base64="hHOlSzglkU1w3ATwvVJpEYE/bYM="></latexit>

HT [�n]
<latexit sha1_base64="YbI1soH8dQIQjWeAMiqA+ePUtik="></latexit>



[Polishchuk, 2007]
<latexit sha1_base64="yvlxb5TDl5+FV2g1vJj6YyubFPA="></latexit>

if

<latexit sha1_base64="ZWOK7GrDgw5WxCGi4B6YfcoUl5c="></latexit>

R�1 ✓ S 0 ✓ R0 and R�0 ✓ S �0 ✓ R��1

<latexit sha1_base64="U/ZwWHyAU+Y3y5isz8k0qH03P0Y="></latexit>

then

<latexit sha1_base64="YvqHdiQWPVTr20TX+riEEZe3StY="></latexit>

X = HR \HS

<latexit sha1_base64="mZI/hTfuJXwde6+uDpGolMGK+bY="></latexit>

Y = HR \HS [�1]

<latexit sha1_base64="bKEB5SfUnKDbEA/7HQEnd91YfS8="></latexit>

form a torsion pair (X ,Y ) in HR .

<latexit sha1_base64="t+c7tRT9ir8YTBcW0KF+cFsNfdM="></latexit>

Given two t-structures R and S ,

<latexit sha1_base64="3CRG4oIWjJsBj61VqugV/Q+dNu4="></latexit>



D�n ✓ T 0 ✓ D0 and D�0 ✓ T �0 ✓ D��n
<latexit sha1_base64="v2tbhE6WxBSBciVtf1RX50cMJuw="></latexit>

D�0
i = D��i \T �0

<latexit sha1_base64="sH2DMEOFgBPDX9ishQ57k3hFZSA="></latexit>

are coaisles for i = 0, ...n!
<latexit sha1_base64="PkBAK6bh2i3bZhzN8Sk0V9FYO+c="></latexit>

Denote by Hi the heart of the t-structure Di = (D0
i ,D�0

i ).
<latexit sha1_base64="jLA6EUTj6pZyDfepxp7K9vKI4Xc="></latexit>

⇣
Xi := Hi \Hi+1,

<latexit sha1_base64="DdDN8m9tmJTNWAmns4FKWIUBKOo="></latexit>

Yi := Hi \Hi+1[�1]
⌘

<latexit sha1_base64="q+WqsEmmwNgSVKlmb4aGjEgEyYA="></latexit>

is a torsion pair in Hi.

<latexit sha1_base64="EUMujK0gG7bajwE3FpXTH9i+sxQ="></latexit>

<latexit sha1_base64="kIezo97bfnNl4qtC2uYUOiqaHu8="></latexit>

D�0
0 := D�0

<latexit sha1_base64="RXzGDAqJX8cQB+yer/xzMuAERak="></latexit>

= D�0 \T �0
<latexit sha1_base64="zGtKqlTWwhvcS2I9jiOKpm0LEGs="></latexit>

D�0
1 := D��1 \T �0

<latexit sha1_base64="ndfQaKat5Vy7P90tOqcDF0Z1hVo="></latexit>

D�0
2 := D��2 \T �0

<latexit sha1_base64="z4pIers2dyFQe8FCNcJ41d8pKeY="></latexit>· · ·
<latexit sha1_base64="z4pIers2dyFQe8FCNcJ41d8pKeY="></latexit>· · ·

<latexit sha1_base64="TSUgQMNfPHW5x26ZJ/ueodA2dYc="></latexit>

D�0
n := D��n \T �0

<latexit sha1_base64="3BaY72cmsK0SDzUh4lUytDavEOU="></latexit>

= T �0



The t-tree
<latexit sha1_base64="68GMMEFLpxfQCucoJcrXwHY1jM0=">AAADzXicpVJNb9NAEN3GfJTw0RQkLlxWuJU4hMp2KsGlUgUXbhSpaSvFVrRej+NV12uzO4ZEbrjyM5C4wh/i37BOLJSk0Asj2X5+M29m92niUgqDnvdrq+Pcun3n7va97v0HDx/t9HYfn5mi0hyGvJCFvoiZASkUDFGghItSA8tjCefx5dsmf/4JtBGFOsVZCVHOJkqkgjO01Lj3NFSFUAkopKcZ0D3ce4kaYNxzvQNvEfQ68F vgkjZOxrudb2FS8Cq3nbhkxoz8oMSoZhoFlzDvhpWBkvFLNoGRhYrlYKJ6cYE53bdMQtNC28eeZMGuKmqWGzPLY1uZM8zMZq4h/5prmBLz6cZ8TF9HtVBlhaD4cnxaSYoFbTyiidDAUc4sYFwLewPKM6YZR+vkWv8JFDmgntn+CFP8LBLMjujA80rs7q+OLK0l/ZKVoJc1fiDU8j8DMcnwyPeFilb7/Y9fo6iWzB7IetZvreu3NjXfRmT61CLM8vVRTMqonjbzE0jD3PXrsFHFae3685ZtxinFEtd3gzqMYSJUHdsqLaZz6vph6AYhqOQPty7DRuYO/iUMqTu4Qf1xqXYPb9Tb1+FGk65daX9zga+Ds+DAHxwEHwL3+E273NvkGXlOXhCfvCLH5B05IUPCyRX5Tn6Qn857p3KunC/L0s5Wq3lC1sL5+hsg5D5/</latexit>

X<latexit sha1_base64="VI1soU2Ee5YOjSb+NrbRU7RWmyM="></latexit>

2 A-Mod
<latexit sha1_base64="IVlFPJPeYknoK84nBjQCN4ptchA="></latexit>

X0
<latexit sha1_base64="fmuDD/Dw9yH+pjgl0EF7lVCdDOE="></latexit>

X1
<latexit sha1_base64="iW1E6fw7j7HKLWFUv+y9RHXnNWs="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>H1

<latexit sha1_base64="et/13RjTKaTQjinVDhTd860EAdo="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H1[�1]
<latexit sha1_base64="SegqlpulEgyM2VoPgNqflVpxx7c="></latexit>

(X0,Y0)
<latexit sha1_base64="wjZYpK0BOtTzJZ8Xzf0vGZhE940=">AAAD3nicpVJNbxMxEHWzfJTwlcKRi4VbUaQoWm+iJhwqVeLCsUikDcqugtfrZK16vYvtQKJVrtwqrtz4EVzhh/BvsJOlSiLaCyPtevxm3sz4aeJCcG18//dOzbt1+87d3Xv1+w8ePnrc2HtypvOpoqxPc5GrQUw0E1yyvuFGsEGhGMliwc7ji9cufv6JKc1z+c7MCxZlZCL5mFNiLDRqvAhlzmXCpIH7h2FGTEqJgIOR37y6vB /5L/dHDeS3XvWOgs4R9Fu+38UBdk7Q7bQ7EFvEGQKVnY72at/DJKfTzJamgmg9xEFhopIow6lgi3o41awg9IJM2NC6kmRMR+XyRQt4YJEEjnNlPzvaEl1nlCTTep7FNtONqbdjDvxnzCGFyWZb/c24F5VcFlPDJF21H08FNDl0osGEK0aNmFuHUMXtCyBNiSLUWGk36k9YnjGj5ra+YTPzmScmPYZt3y9M/WC9ZWElaRakYGqVgwMuV/eU8UlqjjHmMlqv9z96DaNSEDuQ1axZSdesZHKnI+kmtJ5Js81WRIionLn+CRuHGcLlcjHicYnwokJdOylJgjAKyjBmEy7L2GYpPltAhMMQBSGTyRW2STOOhtrXEUOI2jewP67YqHMj3/46W0XqdqX/7i283jkLWrjdCt4G6KRXLfcueAaeg0OAQRecgDfgFPQBBZfgB/gJfnkfvC/epfd1lVrbqThPwYZ53/4ALfNExw==</latexit>

(X1,Y1)
<latexit sha1_base64="kTh2GI3UhKdj6mPLJuTVXgaKejw=">AAAD3nicpVJNbxMxEHWzfJTwlcKRi4VbUaQoWm+iJhwqVeLCsUikDcqugtfrZK16vYvtQKJVrtwqrtz4EVzhh/BvsJOlSiLaCyPtevxm3sz4aeJCcG18//dOzbt1+87d3Xv1+w8ePnrc2HtypvOpoqxPc5GrQUw0E1yyvuFGsEGhGMliwc7ji9cufv6JKc1z+c7MCxZlZCL5mFNiLDRqvAhlzmXCpIH7h2FGTEqJgIMRbl5d3o /wy/1RA/mtV72joHME/Zbvd3GAnRN0O+0OxBZxhkBlp6O92vcwyek0s6WpIFoPcVCYqCTKcCrYoh5ONSsIvSATNrSuJBnTUbl80QIeWCSB41zZz462RNcZJcm0nmexzXRj6u2YA/8Zc0hhstlWfzPuRSWXxdQwSVftx1MBTQ6daDDhilEj5tYhVHH7AkhTogg1VtqN+hOWZ8youa1v2Mx85olJj2Hb9wtTP1hvWVhJmgUpmFrl4IDL1T1lfJKaY4y5jNbr/Y9ew6gUxA5kNWtW0jUrmdzpSLoJrWfSbLMVESIqZ65/wsZhhnC5XIx4XCK8qFDXTkqSIIyCMozZhMsytlmKzxYQ4TBEQchkcoVt0oyjofZ1xBCi9g3sjys26tzIt7/OVpG6Xem/ewuvd86CFm63grcBOulVy70LnoHn4BBg0AUn4A04BX1AwSX4AX6CX94H74t36X1dpdZ2Ks5TsGHetz80qETJ</latexit>

X00
<latexit sha1_base64="QcqOe/v2Xtzse7KBY3utpdj5NPk="></latexit>

X01
<latexit sha1_base64="gTU0lQVZZdYJ0Fu0KQA/pM1ADj0="></latexit>

X10
<latexit sha1_base64="18r8ib2Zi/sDAFriNAnkt3pcyek="></latexit>

X11
<latexit sha1_base64="+z0aEUJo1l7jgE0lW10jdPAx7UE="></latexit> 2

<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H2[�2]
<latexit sha1_base64="vb/vCLYHwpFPwlA7p2nx6fxOJ5M="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H2[�1]
<latexit sha1_base64="1s/4J11Y/y30f3g9WtNiE2hwxWY="></latexit>

(Xn�1,Yn�1)
<latexit sha1_base64="I8PY4qsNi02Pk4j7SQN4RTYGhCI="></latexit>

X0...0|{z}
n

<latexit sha1_base64="sWKhJL31YDgaubtWFSHzMzBy5wA="></latexit>

X0...01| {z }
n

<latexit sha1_base64="QsyLMZJ4tt3cMtKuvTizWhaepAM="></latexit>

X1...1|{z}
n

<latexit sha1_base64="4u1uGsTxiwQOc4gRIsACRCLZf8U="></latexit>

X1...10| {z }
n

<latexit sha1_base64="2AAznnQdQBW7mZjo9PDws4TgANQ="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

HT
<latexit sha1_base64="wBTCTpQkT3vgPTdSYn7C4vRO7Gs="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

HT [�n]
<latexit sha1_base64="IfEXfUnzB0Ik7XMSHDc/n6esFTE="></latexit>

HT [�1]
<latexit sha1_base64="sLcdSVfKZudSNC1pDHJs5ptfTHg="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

HT [�n+1]
<latexit sha1_base64="WqWldCDSLjVuMvX4ln0176IQImk="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H2
<latexit sha1_base64="zXuBQsFWuEEGZdXeeIypmzS6Zlg="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H2[�1]
<latexit sha1_base64="1s/4J11Y/y30f3g9WtNiE2hwxWY="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

· · · · · · · · ·<latexit sha1_base64="uKGFnvhRiji6T7UKqGRTjYJwbaY="></latexit> · · · · · · · · ·<latexit sha1_base64="uKGFnvhRiji6T7UKqGRTjYJwbaY="></latexit>· · ·<latexit sha1_base64="dLBMuw3t+55ZyezDFI6kL+741BE="></latexit>



2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>H1

<latexit sha1_base64="et/13RjTKaTQjinVDhTd860EAdo="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H1[�1]
<latexit sha1_base64="SegqlpulEgyM2VoPgNqflVpxx7c="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H2[�2]
<latexit sha1_base64="vb/vCLYHwpFPwlA7p2nx6fxOJ5M="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H2[�1]
<latexit sha1_base64="1s/4J11Y/y30f3g9WtNiE2hwxWY="></latexit>

H2
<latexit sha1_base64="zXuBQsFWuEEGZdXeeIypmzS6Zlg="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

H2[�1]
<latexit sha1_base64="1s/4J11Y/y30f3g9WtNiE2hwxWY="></latexit>

2
<latexit sha1_base64="sNIv1nbsZihxJOrIdoTl1JooWn8="></latexit>

2 A-Mod
<latexit sha1_base64="IVlFPJPeYknoK84nBjQCN4ptchA="></latexit>2<latexit sha1_base64="UiKOAgvnYAneHl2Lh/48H/7T5NI="></latexit>

2<latexit sha1_base64="UiKOAgvnYAneHl2Lh/48H/7T5NI="></latexit> 0
<latexit sha1_base64="+31ynBYsMMd3DFqzZxnRVdEPnsI="></latexit>

2
3

<latexit sha1_base64="yL7drEuXohKkGYoSQNp/06mRLuw="></latexit>

3[1]
<latexit sha1_base64="x5oR6687qR84b2/ClzgOCzkRuQA="></latexit>

0
<latexit sha1_base64="+31ynBYsMMd3DFqzZxnRVdEPnsI="></latexit> 0

<latexit sha1_base64="+31ynBYsMMd3DFqzZxnRVdEPnsI="></latexit>

(X1,Y1)
<latexit sha1_base64="kTh2GI3UhKdj6mPLJuTVXgaKejw="></latexit>

{3[1]}
⌘

<latexit sha1_base64="xd1+O08g+tGhoFs/SN+Id24MZr8="></latexit>

=
⇣
{1 , 1

2 ,
2
3 ,

2
3 !

•
1
2},

<latexit sha1_base64="TZBB+pMM1ki1u+fkcCrMG0LxYG0="></latexit>

A= k-algebra associated to
<latexit sha1_base64="jsEE+B0B/KRKpMlvNWPpLGksYe8=">AAAD1XicpVJNb9NAEN3GfJTwlcIRCa1wKnEIke1UgkukAheORSJNpdiK1uuxvcp6bdYTSGTlVnHlJ3DnCn+Gf8M6sVCSQi+MZO/zm3kz2ucJCylKdJxfBy3rxs1btw/vtO/eu//gYefo0XmZzzWHEc9lri9CVoIUCkYoUMJFoYFloYRxOHtb58efQJciVx9wWUCQsUSJWHCGhpp2nnZfd4e0O+u+YDKBUDPKyjLngiFEFPNpx3 b6zjroVeA2wCZNnE2PWt/8KOfzDBRyaXpNXK/AoGIaBZewavvzEgrGZyyBiYGKZVAG1foiK3psmIjGuTaPQrpmtxUVy8pymYWmMmOYlvu5mvxrrmYKzBZ78zF+FVRCFXMExTfj47k096a1VzQSGjjKpQGMa2FuQHnKNONoHN3pn0CeAeql6Y+wwM8iwnRIB45TYPt4e2RhLOkVrAC9qXE9oTbfKYgkxaHrChVs9/sfvyZBJc2fXBjPeo11vcam+qxFZY8ahGm2O4pJGVSLen4EsZ/ZbuXXqjCubHfVsPU4pVhku7ZX+SEkQlWhqdJisaK26/u254OK/nC7Mqxl9uBfQp/ag2vUHzdq++RavXmd7DVpm5V29xf4Kjj3+u6g77337NM3zXIfkifkGXlOXPKSnJJ35IyMCCeX5Dv5QX5aY2tlXVpfNqWtg0bzmOyE9fU3luRA8Q==</latexit>

T = 2
3 � 1

2 � 1
<latexit sha1_base64="T/rYceQiyzPwhVcsnYGQyps0waA=">AAAEPXicpVJNb9MwGHYbPkb56sZxHCy8SRyqqkmH4FJpggvHIa3bpDqqHMdprNlOsB1oFfXK3+Cn8Dv4AdwmrlxxmiC13ZiEsJT4zfM+z/s6r58oF9zYweB7q+3duXvv/s6DzsNHj5887e7unZms0JSNaSYyfRERwwRXbGy5Fewi14zISLDz6PJdlT//xLThmTq1i5yFkswUTzgl1kHT7pfOwekIR2zGVWkkEUISq/l8GWA8xE zFGyDOclGYG9g+xsG/sLepB9MuGvQHqwWvB34TINCsk+lu+yuOM1pIpiwVxJiJH+Q2LIm2nAq27ODCsJzQSzJjExcqIpkJy9XAlvDQITFMMu0eZeEKXVeURBqzkJFjuhOmZjtXgTfmKiS3cr7V3yZvwpKrvLBM0bp9UghoM1jdCYy5ZtSKhQsI1dz9AaQp0YRad3Mb9Wcsk8zqhatv2dx+5rFNR3D4apDbzuF6y9yNpJeTnOma4wdc1d8p47PUjnyfq3C93v/MaxKWgrgDuZn1mtH1mjFVeyUyPegim8rNVs4DYTmv+scswRL5Ja5UUVIif9mgVTulSIx8FJSNn6LGORA576HafH+wTZmtZGj4NyGGaHiL+mOtRke36t3raKtIx1na3zbw9eAs6PvDfvAhQMdvG3PvgH3wArwEPngNjsF7cALGgIKr1l5rv/Xc++b98K68nzW13Wo0z8DG8n79Bq9rblw=</latexit>

is a 2-tilting A-module.

<latexit sha1_base64="DOfUCpQfiIS6tlwTrmOde71YTcU="></latexit>

1 a //2 b //3 with b�a = 0.
<latexit sha1_base64="Oz7mAq2zJecePLiZSXZkUif8+6k="></latexit>

HomA(T, 2)' Ext
1

A(T, 2) 6= 0
<latexit sha1_base64="epM6j6wHoJKv6HKaD4A6Kzf3wzY=">AAAEN3icpVJNb9NAEN3UfDShQAqCCxcLt1KRoijrFMGlUgEh9Vikpq0Um2i9niSreteOdwKJLEv8E34HP4UTt4or/4B17EpJCpUQK9k7fjNvZv32BUkkNHY632sb1q3bd+5u1hv3tu4/eNjcfnSq42nKocfjKE7PA6YhEgp6KDCC8yQFJoMIzoKLd0X+7BOkWsTqBOcJ+JKNlBgKztBAg+aXHQ9hhtlRLPPBm72TVuYFMBIq05 </latexit>

=)
<latexit sha1_base64="L03kQiWy4Ikuui+ppftq9Zaw440="></latexit>

2 /2 KE`,`= 0,1,2.
<latexit sha1_base64="DRROVUwa2f/OEvTd2KMMywqwUBw="></latexit>

(X0,Y0)
<latexit sha1_base64="wjZYpK0BOtTzJZ8Xzf0vGZhE940="></latexit>

=
⇣
{1 , 2 , 1

2 ,
2
3},

<latexit sha1_base64="s5JKE9CwToAk/p4ikc7oB7GO9WE="></latexit>

{3}
⌘

<latexit sha1_base64="xrBVBPGmHLCjtHZaMUpthABi5ds="></latexit>

<latexit sha1_base64="ObJbqhDXPTbEmaD77hsI4qbG52c="></latexit>

HT

<latexit sha1_base64="zuYfoQVGZqB8QtHt145A1ZlZNXk="></latexit> =
<latexit sha1_base64="ObJbqhDXPTbEmaD77hsI4qbG52c="></latexit>

HT

<latexit sha1_base64="zuYfoQVGZqB8QtHt145A1ZlZNXk="></latexit> =
<latexit sha1_base64="ObJbqhDXPTbEmaD77hsI4qbG52c="></latexit>

HT

<latexit sha1_base64="zuYfoQVGZqB8QtHt145A1ZlZNXk="></latexit> =
<latexit sha1_base64="ObJbqhDXPTbEmaD77hsI4qbG52c="></latexit>

HT

<latexit sha1_base64="zuYfoQVGZqB8QtHt145A1ZlZNXk="></latexit> =
<latexit sha1_base64="+yceyfkymnnp2Bj3eGoQfETQx2o="></latexit>

[-1]
<latexit sha1_base64="yMH7qJJX74qvCAokVs/FRt2whd0="></latexit>

[-2]
<latexit sha1_base64="+yceyfkymnnp2Bj3eGoQfETQx2o="></latexit>

[-1]



Grazie per l’attenzione!
<latexit sha1_base64="iC5n4cJlRHJUlTeRYw+kiBkQ+YU="></latexit>


