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_ãV4` 9 bB;�\ÊNG;GJD?uJL`Ê_SNOV N=>½b¥RSb�E�`�\ÊNOKFJD?OVXbÃ`]_NE\;�ZXR�CÊb CÛ` 9 \ÊNOZ]? 9 ` 9 b�R¿J�AQbÃ\ICnN=>½` 9 b+JL`ÊKÂN�C@; 9 bÃ\�b^S ' _�Xa`
b ` 9 bÃ\=JD;M;�Rã_NEÃJL`Ê_SNOVMCÖ_ãVMEÃRãZXIXbÀV.NOV�Rã_ãVXbcJL\=JGE�NQZMC�`]_NEc;�Z�R�C�b:;�\ÊNG;GJD?uJL`Ê_SNOV7_ãV7N]E�bcJWV4CIEÃ_Sb¥VFEkb C1`ÊN½_ãI.bcVO`]_d>eA
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8:9 b b#qX_�C�`Ê_ãVJ?rCÊ`ÊZ�I�_Sb CÓ`sAt;�_NE¥JLRãRdA ZMC�b ` 9 b T�J iQbÚb u[Z�JL`Ê_SNOV T 9 b¥\�baJv;�ZXR�CÊbPCÊZJf~bÃ\ICwCÊ_d?OV�_dxFE¥JLVu`
I�_�C@;~bÃ\ICÊ_SNOV T 9 _ãRSbD`Ê\|J iQb¥Rã_ãVJ?Û` 9 \ÊNOZJ? 9 JÛKÂb¥I�_ãZ�KyS ' K{zG| Xp`~} NUT�b�iQbÃ\ K�CÊZFE 9 JWV�JD;M;�\�NuJ=E 9 KÓJ A�VXNQ`
<~b�T�b¥RãRMC]ZX_S`Êb¥I,>�NW\=` 9 b.C�`]ZXIJA7N=> 9 _d? 9 RdA7VXNOV�Rã_ãV.b¨JU\�JWV�I 9 bcVME�b�VXbcJL\�<GJWRãRã_�C�`]_NEc;�\ÊNG;GJD?uJL`Ê_SNOVÂN=>�C 9 NW\Ê`
b¥VXbÃ\R?=AQ<�ZX\RCÊ`RC�` 9 JL`.CÊ_d?OV�_dx�EÃJWVO`]RdAw;~bÃ\�`]ZX\@< ` 9 bDKÂb¥I�_ãZ�K JWVXI�`�\|J�iWbcR�>mJGC�`�b¥VXNQZJ? 9 CÊZFE 9 ` 9 JL`�` 9 b�A
IXN½VXNQ`)\|JD;�_ãI�RdAØI�_�C@;~bÃ\RCÊb ` M[ZFE 9 J 9 _d? 9 RdADVXNOV�Rã_ãV.b¨JU\�;�ZXR�CÊb:;�\ÊNG;GJD?uJL`Ê_SNOVØ\Êb�?O_ãK7bÀ_�CÖ` 9 b:>�NJE�ZMC)N=>~` 9 b
KÓJL` 9 b¥KÓJL`Ê_NE¥JLR²JWV�JWRdA]CÊ_�C�N=>9` 9 bh;�\�b CÊb¥Vu`�CÊ`ÊZ�IJA ` b ZX\�CÊ`ÊZ�IJA 9 JGC�<~bÃb¥V�_ãVMC@;�_S\Êb¥Iw<tAÓ` 9 bh;�\ÊNG<�RSb¥K N=>
_ãK�;�ZXR�CÊbh;X\ÊN=;GJ�?uJL`]_SNQV�` 9 \ÊNOZJ? 9 C 9 JWRãRSNUTîIXb�;�` 9 CÀNG>�CÊNQ_ãR�<~b¥IMC0S [ U]n K ' z Xa`

� b6C�`|JL\�`k<�A�VXNW`]_ãVJ?&\Êb�Ekb¥Vu`ÉT�NQ\�P NOV+VXNOVXRã_ãVXbcJL\2;�ZXR�CÊb�;�\ÊN=;�JD?uJL`Ê_SNOVÝ_ãV�?Q\|JWVuZ�R¿JL\�JDCIC�b¥K0<�Rã_Sb C `
� \]JWV[Z�R¿JL\0C@A]C�`Êb¥K,C7JL\�bQE 9 JL\|J=Ek`�b¥\Ê_dgÃbcI�<tA�C�`Ê\�NOVJ?ORdA+V.NOV�Rã_ãVXbcJL\D_ãVu`ÊbÃ\|JGE�`Ê_SNOVMCk<~bÃ`>T�bÃb¥V ` 9 bw?Q\]JW_ãVMC
S�� U]_ K ' z UV'#W K.z '�U z _�Xa` 8 \|JWVJCR;GNQ\Ê`ÛN=>�Jr;�ZXR�CÊb�EÃJWV�<~b�b�f~b�E�`Ê_diQb¥RdA VXNOVt��I�_�C@;~bÃ\ICÊ_diQba_ãV�;�\�N=<�RSb¥K,C
_ãV�iQNQRdi._ãVJ?�C�NO_ãR�R¿J�AWb¥\RC K�?Q\]JWV[Z�R¿JL\H<GbcIJC7JWV�Iv?Q\|JLV[Z�R¿JL\DJWRã_d?OV�K7bcVO`ICyS l K n K ' zJK ' �JK�z '�U zG�JK�z [ U z omXa`
8 N7KÓJLPQb,NQZX\:C�`]Z�I]AÛJWV�JWRdA[`Ê_NEÃJWRãRdAÂ`�\|J=Ek`|J�<�RSb�KuT�bÉJGCRCÊZ�KÂb�` 9 JL`�` 9 b!R¿J�AQbÃ\IC:JL\�b,\]_d?Q_ãI `�� AnR¿J�AWb¥\RC�T�b
CÊ_ãK�;�RdAaK7b¨JLVÝ` 9 JL`É` 9 b�;�Z�R�C�bF`Ê\]JWVMCÊKF_�CRCÊ_SNOVB;�\ÊNG;~bÃ\Ê`]_Sb C2<Gb¥`>T�bÃb¥V+JWV�A `·T�N&\Êb�?O_SNQVMCÉKÓJ�A NQ\½KÓJ A
VXNQ`�<~b�I�_df~b¥\�b¥Vu` ` 8:9 ZMC K�` 9 b�E¥JDCÊb�N=>!J 9 NOKÂN=?WbcV.b¥NQZMC�<~b¥I TÀ_S` 9 NOV�RdA NOV.b�R¿J�AWb¥\7NQ\FN=>,J�<~b¥I
T�_S` 9 JQ>�bÃT�bcKH<~b¥I�IXb¥IÝR¿J�AQbÃ\RC!_�CÉJWR�C�NÚJWI�I.\Êb CRCÊb¥I�<�A NOZX\2CÊ`ÊZ�IJA ` 8�9 bÂ\Ê_d?O_ãI�_S`jA JGCRC]ZXK�;�`]_SNQVÝI.N[b C
VXNQ`ÀVXb�Ekb�CRC]JL\Ê_ãRdAÛKÂbcJWV�` 9 JL`À` 9 b½R¿J�AQbÃ\IC�EÃJWV�V.NQ`�KÂNmiQbh<�ZX`À\|JU` 9 bÃ\À` 9 JL`�` 9 bÉ`]_ãK7bkCIEÃJWRSb½JGCRC�NJE�_¿JL`Êb¥I
T�_S` 9 KÂN�iWbcK7bcVO`�TÀ_S` 9 _ãV+` 9 b�R¿J�AQbÃ\�_�C0CÊ_d?OV�_dx�EÃJWVO`]RdAÝRSb CRC�` 9 JWV@` 9 bwCR;Gb¥b¥I JGCRC�NJE�_¿JL`Êb¥I+TÀ_S` 9 ;�Z�R�C�b
;�\�N=;GJD?uJU`]_SNOV ` � bQ>�ZX\�` 9 bÃ\FJGCRCÊZ�KÂb�` 9 JL`Ø` 9 bQ;�Z�R�C�b�_�C~?Qb¥VXbÃ\|JL`�b¥I J=Ek\ÊN�CRCÂJP<X\ÊNuJWI b¥VXNOZJ? 9 JL\�bcJ
CÊZFE 9 ` 9 JL`7` 9 bT;�Z�R�C�b�_�CÂ_ãVFE�_ãIXb¥Vu`7V.NQ\]KÓJLRãRdA+NOVO`ÊN+JLV�A R¿J�AQbÃ\ ` � _diWbcV ` 9 JU`7T�b&JL\�b&JD<�RSb�`ÊNBiLJL\RA
;�Z�R�C�b�`Ê\|JLVMCÊKF_�CRC]_SNQVr;�\ÊN=;Gb¥\�`]_Sb CØT�_S` 9 _ãV JaR¿J�AWb¥\7JL\R<�_S`�\|JL\Ê_ãRdA�K1` 9 b�VXNQ\]KFJWR�_ãVFE�_ãIXb¥VFEkb&JGCRC]ZXK�;�`]_SNQV
_�CnJ=Ek`]Z�JWRãRdA \|JU` 9 bÃ\�E�N=C]K7b¥`Ê_NE&JWV�I ` 9 b�C�`]Z�IJA�EÃJWV�<~b ZMC�b¥I `ÊN@IXb CIEk\]_d<~bÚ` 9 b�b�f~b�E�`RCFNG>ÉJLVJ?OZ�R¿JL\
_ãVFE�_ãIXb¥VFEkbFJWV�IaN=>�R¿JL`�b¥\]JWR#b¥VXbÃ\@?=A�`Ê\|JLVMC@;~NQ\Ê`h;X\ÊN�i._ãI.bcIBC�NOKÂbÂKÂbcJGCÊZX\�b7N=>�` 9 b�>�\]J=Ek`]_SNOV NG>�b¥VXbÃ\R?GA
`Ê\]JWVMC@;~NQ\�`�>�\�NOK�NOV.b�R¿J AQbÃ\�`�NF` 9 b½VXb#q.`7EÃJWVQ<~b�JGCRCÊb CRC�b¥IT>�NW\�J~?O_diQb¥VTC@A]C�`Êb¥K `
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8:9 ZMC K 9 b¥\�b�T�b�;X\Êb C�bcVO`)JWVDb#q�JGE�`�C�`ÊZ�IJA½N=>F;�Z�R�C�b�;X\ÊN=;GJ�?uJL`]_SNQV�` 9 \ÊNOZJ? 9 J�\]_d?Q_ãI�KUR¿J�AQbÃ\Êb¥IHCRAtCÊ`�b¥K
N=>~_ãVJx�VX_S`Êb:b�q[`Êb¥Vu` ` b ZX\)KÂN.IXb¥RX_�C 9 b¥VFEkb�b f~b�Ek`]_diQb¥RdAÉNOVXbÀI�_ãK7bcVJC]_SNQV�JWR ` � b�C 9 NUT�<~b¥RSNUT ` 9 JL`�;�Z�R�C�b
;�\�N=;GJD?uJU`]_SNOV�_ãV�NOZ.\�K7N.IXb¥R{EÃJWVT<~b½\Êb¥R¿JL`�bcI�`�NF` 9 bÉT�b¥RãRÐP[VXNUT�V\�ÖJGCIEÃJWRp��C:`Ê\Ê_¿JWVJ?ORSb�S��=| X JWV�I�JÂRSb CRC
T�b¥RãR²P[VXNUT�VQiLJL\Ê_¿JWVu`�N=>(` 9 bH�ÖJDC�EÃJWRp�
C�`Ê\]_¿JLVJ?ORSb�K[` 9 bkC�NG�jEÃJWRãRSb¥IO�:JL`]JWR¿JWV��
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� b~E�NQVMCÊ_ãIXbÃ\7;�\�N=;GJD?OJL`]_SNOV&NG>=J6C]_ãV]?ORSbH<�ZX\IC�`�N=>Öb¥VXbÃ\R?=A&JWV�I JGCRCÊZ�KÂb7JU\R<�_S`�\|JL\@A�bcV.b¥\@?=A�`�\|JWVJC@�
KF_�CRCÊ_SNOV6;X\ÊN=;~bÃ\�`]_Sb Cc>�NQ\�bcJ=E 9 R¿J�AQbÃ\�JWVXI�_d?OV.NQ\Êb,JWRãR~I�_�CRCÊ_d;GJL`Ê_diQb�b�f�b�Ek`IC `�� _�CRC]_d;�JL`]_diQb�b�f�b�Ek`IC�EÃJWV�<~b
R¿JL`�b¥\�b C�`]_ãKÓJU`Êb¥IP<�AaJGCRCÊZ�KF_ãVJ?&J�xJq.b¥IÝJLKÂNOZ�Vu`�N=>�JL`�`Êb¥V[Z�JL`Ê_SNOV�;~bÃ\ÉR¿J�AWb¥\!JWVXIB>�NQ\,NQZX\h;�ZX\R;~N=CÊb C
JL\�bÛVXbÃb¥IXb¥I NQV�RdA�>�NQ\DI�_S\�b�E�`~EkNOK4;GJL\]_�C�NOVÝT�_S` 9 \ÊbcJWRYC@A]C�`Êb¥K,CQ e>�NQ\DIXbÃ`|JL_ãRSbcIvC�`]ZXI�_Sb C�NOV@` 9 _�C K¡C�bÃb
S�� WGX$¢�` � bk;X\Êb C�bcVO`ÀIXbÃ\]_diLJL`]_SNQVMC:NG>#`>T�NÓJLV�JWRdA[`Ê_NE.>�NQ\ÊKØZ�R¿JLb,`ÊNFIXb CIEk\]_d<~b!` 9 bh<GJ=E]P]CIEÃJL`Ê`�bÃ\Êb¥I�b¥VXbÃ\R?GA
JL`�` 9 b~C]Z.\R>mJ=EkbDR¿J�AQbÃ\�JDC,J,>�Z�VFEk`]_SNQV�NG>Ö`]_ãKÂb ` 8�9 bD\Êb CÊZ�RS`IC�J�?Q\ÊbÃb�T�_S` 9 JnVuZ�KÂbÃ\]_NEÃJWR{C�`]Z�I]A&N=>ÖNOZX\
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t Ebs layer1 layer2 layer3 layer4 layer5

ti 0 0 p1 ⇒ 0 0 0

t2 0 ⇔ M2,0 Π2
1 ⇒ 0 0

t3 0 ⇐ M2,0 M2,0 ⇔ ⇒ 0 0

t4 p1M2,0 M2,1 ⇔ M2,0 M2,0 ⇔ 0 0

t5 0 ⇐ M2,0 + M2,1 L15 ⇔ M2,0 M2,0 ⇔ 0

t6 p1(M2,0 + M2,1) M2,1 + M2,2 ⇔ L3(6) 2M2,0 + M2,1 ⇔ M2,0 M2,0

t7 0 ⇐ 2M2,0 + 2M2,1 + M2,2 L1(7) ⇔ 3M2,0 + M2,1 3M2,0 + M2,1 ⇔ M2,0

t8 p1(2M2,0 + 2M2,1 + M2,2) 2M2,1 + 2M2,2 + M2,3 ⇔ L3(8) 5M2,0 + 3M2,1 + M2,2 ⇔ 4M2,0 + M2,1 4M2,0 + M2,1

t9 0 ⇐ 5M2,0 + 5M2,1 + 3M2,2 + M2,3 L1(9) ⇔ 9M2,0 + 4M2,1 + M2,2 9M2,0 + 4M2,1 + M2,2 ⇔ 5M2,0 + M2,1
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