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711 u−løóεlçβFéçγiγFü−βFβøöεóøöFóløçθçİøFçóδiθiδμFç₄öFöβεİFβøγiγδç₄óøFi₄FlYVvFpq”SWFpβ−δøçγøTF2021RFWSa 0

710 i₃iöøSéçγøöFλç₄δıi₄øF−λiöçγøFi₄ıiéiδ−βγFéøçβi₄İFç₄FvSNWSçlkμlSYSóμç₄−SWpSi₄ö−lS[SμlOF₃−iøδμbF
løγiİ₄RFγμ₄δıøγiγFç₄öFγδβεóδεβøSçóδiθiδμFβølçδi−₄γıipFi₄θøγδiİçδi−₄TF2021RFWW_RFWV[ZW_ 1

709 u−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄bFnβ−₃Fâ��iéFq₄iδi−â��Fδ−Fâ��k−çβγøFoβçi₄øöâ��TF2015RFWS]W

708 uεlδiγóçløFu−öølli₄İF−üFq₄FSiδεFwilFSç₄öγF“pİβçöi₄İFκiδıFu−lμéöø₄ε₃FkçβéiöøFvç₄−pçβδióløγTF2015RFZW[SZZ[ 1

707 ’ıøFSδεöμF−üFxβ−pøβδiøγF−üFxçβçóøδç₃−lFklεγδøβγbFulFSi₃εlçδi−₄γTF2016RFYYSYa

706 vøκFq₃iöçπ−løFq₄ıiéiδ−βγF−üFuμó−éçóδøβiçlFnδγZbFδıøF–çμFüβ−₃FpiİıS’ıβ−εİıpεδFu−løóεlçβF
Sóβøø₄i₄İFi₄FoβiöFεpFδ−Fi₄Fθiδβ−F”øβiüióçδi−₄TF2016RFWXRFZZS[a

705 wεδS−üSzøİiγδøβFi˛†ZXFiγγø₃éliøγFçγFu−öølγFü−βFvøεβ−δ−λióFwliİ−₃øβγFç₄öFniéβilγTF

704 ’ıøF₃−løóεlçβFβøó−İ₄iδi−₄F−üFpı−γpıçδiöióFçóiöFéμFç₄Fç₃pıipçδıióFıøliλFi₄FwpiWTF

703 u−løóεlçβFuøóıç₄ióγTFX_aSYVV

702 ill−γδøβióFz−løF−üFSεéγδβçδøFwóóεpç₄óμF’−κçβöFδıøFiliİ₄₃ø₄δF−üFxSİlμó−pβ−δøi₄Fvεólø−δiöøF
ji₄öi₄İFl−₃çi₄γTF

701 SδçéløF₄øδκ−βkγF−üFκçδøβS₃øöiçδøöFi₄δøβçóδi−₄γFçβøFó−₄γøβθøöFi₄Fçóδiθçδi−₄F−üFöiθøβγøFoxkzγTF 2

700 i₄Fmüüióiø₄δFSδβçδøİμFδ−Fmγδi₃çδøF’ıøβ₃−öμ₄ç₃ióγFç₄öFsi₄øδióγF−üFoFxβ−δøi₄Sk−εpløöFzøóøpδ−βF
ióδiθçδi−₄F“γi₄İFuøδçöμ₄ç₃ióγFç₄öFuçλi₃ε₃FkçliéøβTF

699 mθ−lεδi−₄F−üFóçδi−₄Féi₄öi₄İFi₄FδıøFçóδiθøFγiδøγF−üFxSl−−pF₄εólø−γiöøFδβipı−γpıçδçγøγTF

698 SδβεóδεβçlFjçγiγFü−βFi₄δiçββıμδı₃ióFlβεİFq₄δøβçóδi−₄γFκiδıFδıøFpε₃ç₄FkçβöiçóFS−öiε₃Fkıç₄₄ølTF

697 SδβεóδεβøS“₄éi₄öi₄İFsi₄øδióγFzølçδi−₄γıipF−üFpY8˛–FuixsFq₄ıiéiδ−βγTF
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696 q₃pçóδF−üFkçβé−₄Fvç₄−δεéøγF−₄FpltStikøFSδβεóδεβøγbFk−₃pεδøβFSi₃εlçδi−₄γTF2019RFZ8WSZ8_

695 ióóøløβçδi₄İFliγγ−óiçδiθøFmθø₄δγFi₄Fu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γFéμFSøløóδiθøFx−δø₄δiçlFSóçli₄İTF

694 müüøóδγF−üFlipiöFó−₃p−γiδi−₄F−₄F₃ø₃éβç₄øFöiγδβiéεδi−₄Fç₄öFpøβ₃øçéiliδμF−üF₄çδεβçlFαεi₄−₄øγTF

693 uεlδiSγóçløFk−₃pεδçδi−₄çlFu−öøli₄İF−üF’εéεli₄S’εéεli₄FtçδøβçlFq₄δøβçóδi−₄TF

692 ióδiθçδi−₄F−üFçFxβ−δøi₄Fsi₄çγøF”içFiγμ₃₃øδβióFill−γδøβióFk−εpli₄İF−üFSδβεóδεβçllμFk−₄γøβθøöF
Siİ₄çli₄İFu−öεløγTF 0

691 liγδi₄óδFç₄δçİ−₄iγδSé−ε₄öFi₄çóδiθøFγδçδøγFε₄öøβliøFδıøFöiθøβİø₄óøFi₄FδıøFγδβεóδεβøγF−üFδıøF
ö−pç₃i₄øFlXFç₄öFlYFβøóøpδ−βγTF 1

690 iFγδβεóδεβçlF₃−öølF−üFδıøFıε₃ç₄Fγøβ−δ−₄i₄Fδβç₄γp−βδøβFi₄Fç₄F−εδκçβöS−óólεöøöFγδçδøTF 0

689 i₄δiéi−δióFεpδçkøFçóβ−γγFİβç₃S₄øİçδiθøF−εδøβF₃ø₃éβç₄øγbFéøδδøβFpβøöióδi−₄γFδ−κçβöγFéøδδøβF
ç₄δiéi−δióγTF 1

688 mθ−lεδi−₄F−üFç₄Fç₃₄i−δøSγpøóiüióF₃øóıç₄iγ₃Fü−βF₃−öεlçδi₄İFεéiαεiδi₄Fγiİ₄çlli₄İFθiçF
pı−γpı−βøİεlçδi−₄F−üFδıøFmXFø₄πμ₃øF“jmXlYTF

687 oSxβ−δøi₄Sk−εpløöFzøóøpδ−βSuø₃éβç₄øFq₄δøβçóδi−₄γFløpø₄öF−₄FδıøFzøóøpδ−βFióδiθçδi−₄FγδçδøTF 1

686 tip−p−lμγçóóıçβiöøFSi₃εlçδi−₄γFçβøFSø₄γiδiθøFδ−Fxı−γpıçδøFkıçβİøFç₄öFq−₄Fxçβç₃øδøβiπçδi−₄TF

685 ill−γδøβióFβøİεlçδi−₄F−üFolεδç₃çδøFöøıμöβ−İø₄çγøFöøç₃i₄çδi−₄FçóδiθiδμTF

684 u−løóεlçβF₃øóıç₄iγ₃γF−üFüø₄δç₄μlF₃øöiçδøöF˛†Sçββøγδi₄FéiçγøöFγiİ₄çli₄İTF

683 SδøpSκiγøFpμöβçδi−₄F−üFuçİ₄øγiε₃FéμFn−εβF–çδøβFu−løóεløγFxβøóøöøγFxı−γpıçδøFzøløçγøFi₄FçF
uμ−γi₄Fu−δ−βTF

682 k−₃éi₄i₄İFüβøøFø₄øβİμFγi₃εlçδi−₄γFç₄öFvuzFóıø₃ióçlSγıiüδFpøβδεβéçδi−₄Fδ−Fiöø₄δiüμFδβç₄γiø₄δF
óçδi−₄Sˇ�Fó−₄δçóδγFi₄Fpβ−δøi₄γTF

681 lppkXVFpçl₃iδ−μlSδβç₄γüøβçγøFβøγıçpøγFδıøF₃ø₃éβç₄øFδ−Fü−γδøβFóçδçlμγiγTF

680 q₄FSilió−Ftçé−βçδ−βμbF’−−lγFü−βFSi₃ilçβiδμSjçγøöFlβεİFliγó−θøβμTF2020RFXV8aRFWSX8 2

679 zøθøçli₄İFçóαεiβøöFβøγiγδç₄óøF₃øóıç₄iγ₃γF−üFki₄çγøSδçβİøδøöFöβεİγFεγi₄İFç₄F−₄SδıøSülμRF
üε₄óδi−₄SγiδøFi₄δøβçóδi−₄Füi₄İøβpβi₄δFçppβ−çóıTF

(-2019)
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678 nβ−₃FδıøFmλpl−βøöFδ−FδıøF“₄øλpl−βøöbFk−₃pεδøβS’çil−βøöFlβεİFløγiİ₄Fiδδø₃pδγFi₄FδıøFliγó−θøβμF
−üFSøløóδiθøFkçγpçγøFq₄ıiéiδ−βγTF2019RFXXRFZYXSZZZ 1

677 x−γiδi−₄çlFiγ−₃øβγF−üFçF₄−₄S₄εólø−γiöøFγεéγδβçδøFöiüüøβø₄δiçllμFçüüøóδF₃μ−γi₄Füε₄óδi−₄TF

676 løθøl−pi₄İFçFk−çβγøSoβçi₄øöFu−öølFü−βFjçóδøβiçlFkøllF–çllγFç₄öFmθçlεçδi₄İFuøóıç₄ióçlFxβ−pøβδiøγF
ç₄öFnβøøFm₄øβİμFjçββiøβγTF

675 sSxiubFiFε₄iüiøöFplçδü−β₃Fδ−Föiγδi₄İεiγıFsløéγiøllçFγpøóiøγFsSFç₄öFwSç₄δiİø₄FδμpøγRF₃−öølFç₄δiİø₄F
γδβεóδεβøγFç₄öFiöø₄δiüμFıμpøβθiβεlø₄δFγδβçi₄γTF

674 xβ−δøi₄γFç₄öFq−₄γFk−₃pøδøFü−βFuø₃éβç₄øFq₄δøβçóδi−₄bFδıøFóçγøF−üFtçóδçöıøβi₄TF

673 i₄δiSi₄ülç₃₃çδ−βμFö−pç₃i₄øSFç₄öFγøβ−δ−₄i₄SéçγøöFø₄ö−óç₄₄çéi₄−iöFøp−λiöøγFβøóipβ−óçllμFβøİεlçδøF
óç₄₄çéi₄−iöFβøóøpδ−βγFç₄öFδıøF’zx”WFóıç₄₄ølTF

672 q₄Fγilió−γi₃εlçδi−₄γF−üFøβμδıβ−óμδøFçαεçp−βi₄γFκiδıFαεç₄δiδçδiθøi₄Fθiδβ−θçliöçδi−₄TF

671 w₄FδıøFüε₄óδi−₄çlFç₄₄−δçδi−₄F−üF−pø₄Sóıç₄₄ølFγδβεóδεβøγFi₄FδıøFİlμói₄øFβøóøpδ−βTF

670 iδ−₃ióSγóçløFkıçβçóδøβiπçδi−₄F−üFuçδεβøFpq”SWFkçpγiöFSδçéiliπçδi−₄FéμFq₄−γiδ−lFpøλçkiγpı−γpıçδøF
Nqx]OTF

669 SvizmFk−₃pløλFilδøβγFδıøFq₄δøβçóδi−₄γF−üFδıøFkçXQγø₄γ−βFSμ₄çpδ−δçİ₃i₄FWFκiδıFtipiöFjilçμøβγTF

668 oinnUqx−lySu−öQtrSniδbFwpδi₃iπøöFü−βóøFüiølöFpçβç₃øδøβγFü−βFγ−lθçδi−₄FüβøøFø₄øβİμFpβøöióδi−₄γTTF
2020RF8RFX_ZSXa] 1

667 SεéγδβçδøF’βç₄γp−βδFç₄öFSpøóiüióiδμFi₄FçFxı−γpı−lipiöFnlippçγøTF 0

666 yεç₄δiδçδiθøFγδεöμF−üFε₄γçδεβçδøöFδβç₄γp−βδF−üFİlμóøβ−lFδıβ−εİıFçαεçİlμóøβ−p−βi₄FδıçδFıçγFıiİıF
çüüi₄iδμFü−βFİlμóøβ−lTF

665 zøγi₄SçóiöFöøβiθçδiθøγFéi₄öFδ−F₃εlδipløFγiδøγF−₄FδıøFθ−lδçİøSγø₄γ−βFö−₃çi₄F−üFδıøFSçkøβFóıç₄₄ølTF

664 k−₃pløλøγF−üFülεó−₄çπ−løFκiδıFçlç₄i₄øRFlμγi₄øFç₄öFδıβø−₄i₄øbF₃çγγFγpøóδβ−₃øδβμFç₄öFδıø−βøδióçlF
₃−öøli₄İTF2020RF[ZS[a

663 ióδiθçδi−₄F−üFoSpβ−δøi₄Fó−εpløöFβøóøpδ−βγFiγFδıøβ₃−öμ₄ç₃ióçllμFli₄køöFδ−FlipiöFγ−lθçδi−₄TF

662 xlçγ₃−₄Fióδiθçδi−₄Fç₄öFtε₃i₄øγóø₄óøFyεø₄óıi₄İF−üFS−lεδi−₄γF−üFx−lμpıø₄μlø₄øF”i₄μlø₄øF
NumpSxx”OFéμFSi₄İløS–çlløöFç₄öFl−εéløS–çlløöFkçβé−₄Fvç₄−δεéøγTF2020RFWX8RFWXa8SWYWV

661 müüøóδF−üFwβİç₄ióFS−lθø₄δγF−₄FδıøFSδβεóδεβøFç₄öFióδiθiδμF−üFçFui₄i₃çlFtipçγøTF2021RF 2
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660 nløλiéløFklwksmzbFpμéβiöFSøçβóıi₄İFilİ−βiδı₃Fç₄öFSó−βi₄İFnε₄óδi−₄FκiδıFSiöøFkıçi₄F
k−₄ü−β₃çδi−₄çlFm₄δβ−pμTF2021RF]WRF[[Y[S[[Za 1

659 SδβεóδεβçlFq₄γiİıδγFi₄δ−FδıøFpε₃ç₄Fuiδ−óı−₄öβiçlFxμβεθçδøFkçββiøβFk−₃pløλøγTF2021RF]WRF[]WZS[]X[ 0

658 zøpβ−İβç₃₃i₄İFkj—8SxzkWFüε₄óδi−₄FκiδıFçFp−γiδiθøFçll−γδøβióF₃−öεlçδ−βTF2021RF 3

657 k−₃pεδçδi−₄çlFi₄çlμγiγF−üFδıøFji₄öi₄İFuøóıç₄iγ₃F−üFoø₄—Fç₄öFpSiTF2021RF]RFXaW]]SXaW_V 2

656 mλpøβi₃ø₄δçlFç₄öFSi₃εlçδi−₄FSδεöμF−üFδıøFS−lθø₄δFmüüøóδγF−₄FδıøFq₄δβi₄γióFxβ−pøβδiøγF−üFSpıøβióçlF
tiİ₄i₄Fvç₄−pçβδióløγTF2021RFWX[RFWXYW[SWXYX8 1

655 SδβçδøİiøγFü−βFδıøFløθøl−p₃ø₄δF−üFk−₄şεİçδøöFx−lμ₃øβFu−løóεlçβFlμ₄ç₃ióγFn−βóøFniølöγF”çliöçδøöF
κiδıFvøεδβ−₄Fç₄öF—SβçμFSóçδδøβi₄İTF 4

654 x−δø₄δiçlF−üFδεβ₃øβióSöøβiθøöFó−₃p−ε₄öγFçİçi₄γδFzviSöøpø₄öø₄δFzviFp−lμ₃øβçγøF−üFSizSSk−”SXbF
i₄Fi₄Sγilió−Fçppβ−çóıTF2021RFWYaRFWVZa][ 13

653 SδβεóδεβøF−üFδıøF—μlç₄FwSióøδμlδβç₄γüøβçγøFiδ—wi’WFzøθøçlγFu−løóεlçβFq₄γiİıδFi₄δ−Fx−lμγçóóıçβiöøF
ióøδμlçδi−₄Fi₄Fxlç₄δγTF

652 q₄γiİıδγFi₄δ−Föiβøóδi−₄çlF₃−θø₃ø₄δFi₄F₃−løóεlçβF₃çóıi₄øγFüβ−₃FüβøøSø₄øβİμFóçlóεlçδi−₄γTF2020RFXXRF_888S_8aY 0

651 ni₄øFδε₄i₄İFéμFpβ−δøi₄Fki₄çγøγF−üFkçWTXFóıç₄₄ølFóεββø₄δFi₄FβçδFδçilFçβδøβμF₃μ−óμδøγTF2020RFW8XRFWWZX]Y 1

650 nβ−₄δiøβγF−üF₃øδçlSó−−βöi₄çδi₄İFöβεİFöøγiİ₄TF2021RFW]RFZa_S[WW 7

649 iSδ−SqF₃zviFøöiδi₄İFi₄FçFüøββióFγiöøβ−pı−βøFβøóøpδ−βFi₃pβ−θøγFó−₃pøδiδi−₄Fü−βFiβ−₄Fi₄F—ç₄δı−₃−₄çγF
−βμπçøTF

648 müüøóδF−üFk−γ−lθø₄δFmδıç₄−lF−₄FS−lεéiliπçδi−₄F−üFq−₄ióFtiαεiöγFi₄FSεpøβóβiδióçlFkwXFuióβ−ø₃εlγi−₄γbF
mλpøβi₃ø₄δγFç₄öFSi₃εlçδi−₄γTF2021RF]]RFYZ_SY[a 1

647 müüøóδF−üFSδçpli₄İF−₄FδıøF’ıøβ₃−öμ₄ç₃ióγF−üF₃ö₃XSp[YFji₄öi₄İTF

646 zøçββç₄İø₃ø₄δF−üFpβ−δøi₄FγδβεóδεβøγF−₄FçFİ−löF₄ç₄−pçβδióløFγεβüçóøFiγFβøİεlçδøöFéμFliİç₄öF
çöγ−βpδi−₄F₃−öøγTF2021RF 0

645 SδεöμF−üFδıøFøüüøóδiθø₄øγγF−üFθçβi−εγFóç₄₄çéi₄−iöFβøóøpδ−βFWFNkjWOFçİ−₄iγδγFεγi₄İF₃−løóεlçβF
ö−óki₄İFç₄öF₃−løóεlçβFöμ₄ç₃ióγF₃−öøli₄İTF2020RF8RF_]S8_ 1

644 iδ−₃iγδióFéçγiγF−üF₃ióβ−δεéεløFöμ₄ç₃ióFi₄γδçéiliδμFçγγøγγøöFθiçF₃εlδiγóçløF₃−öøli₄İTF 0

643 løθøl−pi₄İFsi₄çγøFq₄ıiéiδ−βγF“γi₄İFk−₃pεδøβSiiöøöFlβεİFløγiİ₄Fippβ−çóıøγTF2020RF8WSWV8

(2020-2021)
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642 u−løóεlçβFβøó−İ₄iδi−₄Fi₄FδıøFpβ−öεóδFγiδøF−üFóøll−éi−ıμöβ−lçγøFkøl_iFβøİεlçδøγFpβ−óøγγiθøFγδøpF
lø₄İδıTF2020RFZ__RFaaSWWV 2

641 öøóβμpδi−₄F−üFγøβ−δ−₄i₄Sβøóøpδ−βFéi₄öi₄İbFl−óçlF₄−₄Só−θçlø₄δFi₄δøβçóδi−₄γFç₄öFl−₄İSβç₄İøF
ó−₄ü−β₃çδi−₄çlFóıç₄İøγTTF2020RFWVRFY_aa[SY8VVY 1

640 ’ıøFéi₄öi₄İF−üFpçl−₄−γøδβ−₄Fç₄öF−δıøβFç₄δiø₃øδióFöβεİγFδ−FδıøFγøβ−δ−₄i₄F[Sp’YFβøóøpδ−βTF 1

639 ˛†Sjl−ókøβγFéøçβi₄İFıμöβ−λμøδıμlç₃i₄øFç₄öFıμöβ−λμøδıμlø₄øFçγFp−δø₄δiçlFSizSSk−”SXFupβ−F
i₄ıiéiδ−βγbFβçδi−₄çlFéçγøöFöøγiİ₄RFRFRFç₄öFSizFγδεöiøγFü−βFløçöF−pδi₃iπçδi−₄TTF2021RFWWRFY[[Y]SY[[[8 19

638 mγδi₃çδi−₄F−üFliγγ−óiçδi−₄Fk−₄γδç₄δF−üFizSSW]XVFk−₃pløλFκiδıFsziSoWXkFxβ−δøi₄FéμFu−løóεlçβF
u−öøli₄İTF2020RF_[RF_XS_]

637 x−γiδiθølμFγøløóδøöF₃−öiüióçδi−₄γFi₄FδıøFp−βøF−üF’éiyxXFçll−κFpø₄δç₃iöi₄øFδ−Fø₄δøβF’βμpç₄−γ−₃çF
éβεóøiTF

636 x−iγγ−₄Fp−iγ−₄i₄İFçγFδıøF₃øóıç₄iγ₃F−üFçóδi−₄F−üFδıøF₃ióβ−δεéεløSδçβİøδi₄İFçİø₄δFó−lóıiói₄øTF

635 uølçδ−₄i₄Fxβ−δøóδγF’SXFδ−λi₄Si₄öεóøöF₄øεβ−₄çlFγδβøγγFδıβ−εİıFióøδμlóı−li₄øγδøβçγøFLFkμδ−óıβ−₃øF
xZ[VFβøóøpδ−βS₃øöiçδøöFγiİ₄çli₄İTF

634 piİıSβøγ−lεδi−₄FSδβεóδεβøγF−üF₃εlδipløF[Sp’YizSγøδβ−₄Fó−₃pløλøγFβøθøçlFçF₄−θølF₃øóıç₄iγ₃F−üF
ó−₃pøδiδiθøFi₄ıiéiδi−₄TF

633
mλpl−βi₄İFδıøFi₄δøβçóδi−₄F₃øóıç₄iγ₃Féøδκøø₄Fp−δø₄δiçlFi₄ıiéiδ−βFç₄öF₃εlδiSδçβİøδFuεβFø₄πμ₃øγF−üF
₃μó−éçóδøβiε₃Fδεéøβóεl−γiγFεγi₄İF₃−løóεlçβFö−óki₄İRF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄RFpβi₄óipçlF
ó−₃p−₄ø₄δFç₄çlμγiγRFüβøøFø₄øβİμFlç₄öγóçpøRFöμ₄ç₃ióFóβ−γγSó−ββølçδi−₄F₃çδβióøγRFθøóδ−βF₃−θø₃ø₄δγRF
ç₄öFéi₄öi₄İFüβøøFø₄øβİμFóçlóεlçδi−₄TF2021RFWSYV

0

632 wβiİi₄γF−üFióiöSoçγFSδçéiliδμFjøıçθi−βFi₄FZø−liδióFq₃iöçπ−lçδøFnβç₃øκ−βkγbF’ıøF“₄iαεøFpiİıFSδçéiliδμF
−üFZqnS_WTF2021RFWZYRFW8V]WSW8V_X 1

631
u−løóεlçβFβøó−İ₄iδi−₄F−üFδκ−Féi−çóδiθøFó−ε₃çβi₄FöøβiθçδiθøγF_Sıμöβ−λμó−ε₃çβi₄Fç₄öF
ZS₃øδıμlS_Sıμöβ−λμó−ε₃çβi₄FéμFıø₄FøİİFκıiδøFlμγ−πμ₃øbFmλpl−βi₄İFδıøFéi₄öi₄İF₃øóıç₄iγ₃RF
δıøβ₃−öμ₄ç₃ióFpçβç₃øδøβγFç₄öFγδβεóδεβçlFóıç₄İøγFεγi₄İF₃εlδiγpøóδβ−γó−pióFç₄öFó−₃pεδçδi−₄çlF
çppβ−çóıøγTF2021RFWSW_

2

630 kqnl−ókbFiF₄−θølFkpizuuSéçγøöFüløλiéløFβøóøpδ−βSüløλiéløFliİç₄öFö−óki₄İFpβ−δ−ó−lTFJournal of 
Computational ChemistryRF2022RFZYRF8ZSa[ 3.5 0

629 k−₃pεδçδi−₄çlFSóβøø₄i₄İF−üFxıμγióçlFS−lθø₄δγFü−βFkwFxβøSó−₃éεγδi−₄FkçpδεβøTF2021RF 3

628 nløλiéløFli₄køβF₃−öεlçδøγFδıøFéi₄öi₄İFçüüi₄iδμF−üFδıøF’xaVWSWFkqFpıçİøFβøpβøγγ−βFδ−FlviTF2021RF 0

627 q₄Fγilió−FçllSçδ−₃Fçppβ−çóıFδ−Fδıøβ₃−öiüüεγi−₄Fi₄FöilεδøFçαεø−εγFγ−lεδi−₄γTF2021RFW[[RFW_Z[VY 4

626 ipplióçδi−₄F−üFi₄Fθiδβ−FxiuxiFδøóı₄iαεøFç₄öFi₄Fγilió−Fó−₃pεδçδi−₄çlF₃øδı−öγFü−βFél−−öSéβçi₄F
éçββiøβFpøβ₃øçéiliδμFpβøöióδi−₄F−üF₄−θølFkvSFöβεİFóç₄öiöçδøγTF2021RFW]8RFWV]V[] 5

625 n−β₃çδi−₄F−üFkçβé−ıμöβçδøSuøδçlFiööεóδγFüβ−₃FS−lθø₄δFuiλδεβøγFöεβi₄İFmløóδβ−γpβçμbFiFu−løóεlçβF
lμ₄ç₃ióγFç₄öFmSqSuSFSδεöμTF2021RFYXRFX_Y8SX_Z[ 2
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624 v−θølFq₄γiİıδγFi₄δ−FδıøFSølüSçγγø₃élμFjøıçθi−βγF−üFkçδi−₄ióFSεβüçóδç₄δFç₄öFjiθçlø₄δFióiöbFmüüøóδγF−üF
oβ−εpFx−γiδi−₄γFi₄Fjiθçlø₄δFióiöTF2021RFWW8VWX

623 zçδi−₄çlFpβi−βiδiπçδi−₄FγδβçδøİμFçll−κγFδıøFöøγiİ₄F−üF₃çóβ−liöøFöøβiθçδiθøγFδıçδF−θøβó−₃øFç₄δiéi−δióF
βøγiγδç₄óøTF2021RFWW8RF 1

622 qöø₄δiüióçδi−₄Fç₄öFó−₃pçβiγ−₄F−üFplç₄δSöøβiθøöFγóçüü−löγFçγFγøløóδiθøFkls[Fi₄ıiéiδ−βγFçİçi₄γδF
γδç₄öçβöF₃−løóεløγbFq₄γiİıδγFüβ−₃Fε₃éβøllçFγç₃pli₄İFγi₃εlçδi−₄γTF2021RFYZ8RFWW8VW[ 4

621 pçβ₄øγγi₄İFv−₄ó−θçlø₄δFq₄δøβçóδi−₄γFü−βFçFliβøóδøöFmθ−lεδi−₄F−üFçFSiλSk−₃p−₄ø₄δFu−løóεlçβF
kβμγδçlTF2021RFWX[RFWX[8ZSWX[aW 2

620 Sδεöμi₄İFδıøFmüüøóδF−üFi₃i₄−FióiöFSεéγδiδεδi−₄γFi₄FδıøFuXFq−₄Fkıç₄₄ølF−üFδıøFq₄ülεø₄πçF”iβεγF−₄FδıøF
i₄δiθiβçlFióδiθiδμF−üFδıøFi₃i₄−çöç₃ç₄δç₄øFløβiθçδiθøFç₄öTF2021RFWWRF_VVS_WW 1

619 xβ−δløİ−bFiFxμδı−₄FpçókçİøFü−βFδıøFç₄çlμγiγFç₄öFöøγiİ₄F−üFóıi₃øβióFpβ−δøi₄γTF 0

618 xβ−SöβεİFpøpδiöøFç₄öFiδγF₃øδçé−liδøγFöiγβεpδFç₃μl−iöFüiéβilγFéμFöøγδçéiliπi₄İFγçlδFéβiöİøFi₄δøβçóδi−₄F
ç₄öFplç₄çβFéøδçSγıøøδFδ−p−l−İμTF

617 uøóıç₄iγ₃F−üFliİç₄öFβøó−İ₄iδi−₄FéμFıε₃ç₄FikmXFβøóøpδ−βTF2020RF 2

616 â��li₃øβiπçδi−₄F−üFδıøFui₄øβçl−ó−βδió−iöFzøóøpδ−βFtiİç₄öFji₄öi₄İFl−₃çi₄FéμFıøliλFaRFWVFç₄öFδıøF
nSö−₃çi₄â��TF

615 jø₄øüióø₄δFç₄öF₃çløüióø₄δFøüüøóδγF−üFóçδi−₄γF−₄Féεüçöiø₄−liöøFéi₄öi₄İFδ−FvçQRsQSi’xçγøTF

614 u−løóεlçβFγi₃εlçδi−₄FγδεöiøγF−₄FjSóøllFlμ₃pı−₃çUløεkçø₃içFWWiFNjktWWiOTF2019RFWWRFY]8aSY]a_ 8

613
’ıβøøFvøκFSó−βpi−₄Fkıl−βiöøFkıç₄₄ølF’−λi₄γFçγFx−δø₄δiçlFi₄δiSkç₄óøβFlβεİγbFk−₃pεδçδi−₄çlF
xβøöióδi−₄F−üF’ıøFq₄δøβçóδi−₄γF–iδıFp₃₃pSXFéμFl−óki₄İFç₄öFSδøøβøöFu−løóεlçβFlμ₄ç₃ióγF
Si₃εlçδi−₄γTF2019RFW8RF_XVS_YZ

612 müüøóδF−üFppF−₄FδıøFiéiliδμF−üFvS’øβ₃i₄çlFl−₃çi₄F−üFpε₃ç₄FvxkWFδ−Fzøó−İ₄iπøRFji₄öRFç₄öF’βç₄γüøβF
kı−løγδøβ−lTF2020RF[RFXaXXXSXaXYV

611 uεlδiγóçløFSi₃εlçδi−₄F−üFiöγ−βpδi−₄FjçγøöFuióβ−óç₄δiløθøβFji−γø₄γ−βγFü−βFzçöiçδi−₄Fmλp−γεβøF
müüøóδγTF2020RFW8RFøXYW_

610 uεδçδi−₄γFi₄FδıøFSizSSk−”SXFγpikøFpβ−δøi₄F₃−öεlçδøFδıøFθiβεγFçüüi₄iδμFδ−FδıøFıε₃ç₄FikmXFβøóøpδ−βRF
ç₄Fç₄çlμγiγTF2021RFXVRF[8[S]VV 9

609 løδøóδi−₄F−üFİø₄øFi₄Fóçβéçpø₄ø₃Sβøγiγδç₄δFγδβçi₄γFç₄öFδçβİøδi₄İFκiδıFéi−ó−₃p−ε₄öγTF2021RFXZRF]aVS]a8

608 iδ−βθçγδçδi₄Fu−öεlçδøγFδıøFmüüióçóμF−üFmløóδβ−p−βçδi−₄Fç₄öFkçlóiε₃Fmløóδβ−óıø₃−δıøβçpμTF2021RF
XXRF 1

607
yεçδøβ₄çβμFç₃₃−₄iε₃FγεéγδiδεδøöFpεllεlç₄FçóóøløβçδøγFκ−ε₄öFıøçli₄İFç₄öFöiγi₄üøóδγFi₄üøóδøöF
κ−ε₄öγFi₄F₃−εγøFδıβ−εİıFç₄FçδμpióçlFM₄−₄Sp−βøFü−β₃i₄İMFpçδıκçμF−üFéçóδøβiçlF₃ø₃éβç₄øF
öiγβεpδi−₄TTF2021RF

4
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606 iδ−βθçγδçδi₄Fu−öεlçδøγFδıøFmüüióçóμF−üFmløóδβ−p−βçδi−₄Fç₄öFkçlóiε₃Fmløóδβ−óıø₃−δıøβçpμTF2021RF
XXRFWWXZ[ 1

605 k−₃pεδçδi−₄çlFu−öøli₄İF−üFδıøF”iβεóiöçlFq₄ıiéiδi−₄Fuøóıç₄iγ₃Fü−βFjβ−çöSSpøóδβε₃Fi₄δiθiβçlF
vç₄−pçβδióløγFç₄öFpx”W]FkçpγiöFSøİ₃ø₄δγTF2021RFWX[RFWYWXXSWYWYW 0

604 wβiİi₄γF−üFSδβεóδεβçlFmlçγδióiδμFi₄FuøδçlSxıø₄−lióFvøδκ−βkγFxβ−éøöFéμFSεpøβSzøγ−lεδi−₄Fuióβ−γó−pμF
ç₄öFuεlδiγóçløFSi₃εlçδi−₄γTF2021RF 4

603 piİıFwβöøβFiéFq₄iδi−F”çlø₄óøFn−βóøFniølöFκiδıFkıø₃ióçlFxçδδøβ₄FjçγøöFxçβç₃øδøβFiγγiİ₄₃ø₄δTF 0

602 SδβεóδεβøF−üF₄çδiθøFpq”SWFó−βøγFç₄öFδıøiβFi₄δøβçóδi−₄γFκiδıFqx]Fç₄öFkμpiTF2021RF_RFøçéş[_W[ 1

601 iFγμγδø₃çδióFöβεİFβøpεβp−γi₄İFçppβ−çóıFδ−Fiöø₄δiüμFpβ−₃iγi₄İFi₄ıiéiδ−βγFüβ−₃FnliSçppβ−θøöFöβεİγF
çİçi₄γδFvγpZFpβ−δøi₄F−üFSizSSk−”SXTF2021RFWSWV 2

600 uεlδiγóçløFu−öølFü−βFyεç₄δiδçδiθøFxβøöióδi−₄F−üFq₄γεli₄Fiİİβøİçδi−₄Fvεóløçδi−₄Fsi₄øδióγTF2021RF 0

599 SδβεóδεβçlFéçγiγF−üFitu’WS₃øöiçδøöFçlε₃i₄ε₃Fβøγiγδç₄óøFi₄Fiβçéiö−pγiγTF2021RF 5

598 u−løóεlçβFuøóıç₄iγ₃γF−üFliθøβγøFióδiθçδi−₄FSδi₃εlçδøöFéμFliüüøβø₄δFjiçγøöFiİ−₄iγδγFü−βFδıøF
˛†XSiöβø₄øβİióFzøóøpδ−βTF2021RF 1

597 iαεçİlμóøβ−p−βi₄Fiyx_â��γFçüüi₄iδμFü−βFiδγFγεéγδβçδøFİlμóøβ−lTF

596 vç₄−ó−₄üi₄øöFnlεiöγbF“₄iαεø₄øγγF−üF–çδøβFk−₃pçβøöFδ−FwδıøβFtiαεiöγTF2021RF 3

595 l−óki₄İFç₄öF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄Fü−βFδıøβçpøεδióFβøpεβp−γi₄İFi₄Fγ₃çllFóøllFlε₄İFóç₄óøβF
NSktkOFpçδiø₄δγFi₄üøóδøöFκiδıFkw”qlSWaTF2021RFWSWV 0

594 kıç−δβ−pióFxøβδεβéçδi−₄F−üFv−₄ó−θçlø₄δFq₄δøβçóδi−₄γF−üFδıøFpø₃çİİlεδi₄i₄F’çİFu−₄−ól−₄çlF
i₄δié−öμFnβçİ₃ø₄δFm₄çéløγFSεpøββøγ−lεδi−₄Fu−løóεlçβFkø₄γεγTF2021RF 0

593 xβøγγεβøFiöçpδçδi−₄γFi₄FløøpSSøçFliıμöβ−ü−lçδøFzøöεóδçγøγbFk−₃pβøγγiéiliδμFθøβγεγFSδçéiliδμTF2021RF
WVRF 1

592 q₄FSilió−Fç₄öFq₄F”iδβ−Fmθçlεçδi−₄F−üFδıøFi₄δi₃ióβ−éiçlFx−δø₄δiçlF−üFqγ−lçδøöFüβ−₃FoεδFçİçi₄γδTF2021RF
WVRF 4

591 p−κFδıøFkı−ióøF−üFn−βóøSniølöFiüüøóδγFδıøFSδçéiliδμFç₄öFSølüSiγγø₃élμFxβ−óøγγF−üFSεpβç₃−løóεlçβF
k’iFniéøβγTF2021RF 3

590 wβiİi₄F−üFxβ−δø−lμδióFSδçéiliδμF−üFxøpδiöøSjβεγıFx−lμ₃øβγFçγFol−éεlçβFxβ−δø−₃i₃øδióγTTF2021RF_RFXV]YSXV_X 1

589 iγγøγγi₄İFδıøFq₄δøγδi₄çlFxøβ₃øçéiliδμF−üFS₃çllFu−løóεløFlβεİγFθiçFliüüεγi−₄Fu−δi−₄F−₄FçF
uεlδiöi₃ø₄γi−₄çlFnβøøFm₄øβİμFSεβüçóøTF2021RF 1
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588 xβøöióδi−₄F−üFS−lεéiliδμFxçβç₃øδøβγF−üFtiİ₄i₄Fç₄öFq−₄ióFtiαεiöγF“γi₄İFuεlδiSβøγ−lεδi−₄FSi₃εlçδi−₄F
ippβ−çóıøγTF 4

587 u−₄δ₃−βill−₄iδøFólçμSéçγøöFγ−βéø₄δγFöøóβøçγøFδıøFéi−çθçilçéiliδμF−üFpøβSFç₄öFp−lμülε−β−çlkμlF
γεéγδç₄óøγFNxniSOFüβ−₃Fγ−ilFç₄öFδıøiβFδβç₄γl−óçδi−₄Fδ−Fplç₄δγTF2021RFXV[RFWWXZYY 3

586 ’ıøFmóktkFç₄δip−βδøβFø₃éøööøöFi₄FlipiöióFliαεiöFóβμγδçlli₄øFüil₃γFSF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄γF
ç₄öFøløóδβ−óıø₃ióçlF₃øδı−öγTTF2022RF 0

585 SδβεóδεβçlFéçγiγF−üFpøpδiö−₃i₃øδióFçİ−₄iγ₃FβøθøçløöFéμFγ₃çllF₃−løóεløFotxSWzFçİ−₄iγδγFj−ó[Fç₄öF
–jZSXZTF 0

584 xβ−éi₄İFtiαεiöSwβöøβøöFç₄öFliγ−βöøβøöFxıçγøγFi₄FtipiöFu−öølFuø₃éβç₄øγbFiFk−₃éi₄øöF’ıø−βøδióçlF
ç₄öFSpøóδβ−γó−pióFSδεöμF−üFçFnlε−βøγóø₄δFu−løóεlçβFz−δ−βTTF2022RF

583 iFöεçlSβøóøpδ−βF₃øóıç₄iγ₃Féøδκøø₄Fi₄δøİβi₄γFç₄öFikmXFκiöø₄γFSizSSk−”SXFδiγγεøFδβ−piγ₃TF 1

582 ipplióçδi−₄F−üFSiδøSqöø₄δiüióçδi−₄FéμFtiİç₄öFk−₃pøδiδiθøFSçδεβçδi−₄Fi₄Fk−₃pεδøβSiiöøöFlβεİF
løγiİ₄TTF2022RFZ]RFaWaSaYX 1

581 uεlδiγóçløF₃−öøli₄İF−üFi−₄Fδβç₄γp−βδFi₄Fp−β−εγFøløóδβ−öøγTFøW_[_W 1

580 uøóıç₄iγδióFöøδçilγF−üFδıøFçóδi₄−éçóδøβiçlFlμçγøSóçδçlμπøöFöøİβçöçδi−₄Fβøçóδi−₄F−üF
XSıμöβ−λμiγ−éεδμβμlSk−iTTF2021RFWVW[XX

579 xβ−éi₄İFδıøFn−β₃çδi−₄RFSδβεóδεβøFç₄öFnβøøFm₄øβİμFzølçδi−₄γıipγF−üFuFxβ−δøi₄Fli₃øβγF−üF
SizSSk−”SXTTF2022RFXVRF[_YS[_Y 0

578 q₄θøγδiİçδi−₄F−üFγ₃çllF₃−løóεløFi₄ıiéiδ−βγF−üFδıøFSizSSk−”SXFpçpçi₄SlikøFpβ−δøçγøFéμFçllSçδ−₃F
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517 Sμγδø₃çδióFθiβδεçlFγóβøø₄i₄İFi₄FγøçβóıF−üFSizSFk−”SXFi₄ıiéiδ−βγFçİçi₄γδFγpikøFİlμó−pβ−δøi₄bF
pıçβ₃çó−pı−βøFγóβøø₄i₄İRF₃−løóεlçβFö−óki₄İRFilum’Fç₄çlμγiγFç₄öFulFγi₃εlçδi−₄γTTF2022RFW 3
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516 kıø₃ióçllμFβøçliγδióFó−çβγøSİβçi₄øöF₃−öølγFü−βFp−lμøløóδβ−lμδøFγ−lεδi−₄γTTF2022RFW[]RFVaZaVX

515 q₄ıiéiδi₄İFpθWFóıç₄₄ølFi₄FpøβipıøβçlFγø₄γ−βμF₄øεβ−₄γFçδδø₄εçδøγFóıβ−₄ióFi₄ülç₃₃çδ−βμFpçi₄Fç₄öF
−pi−iöFγiöøFøüüøóδγTTF2022RF 2

514 iγγøγγ₃ø₄δF−üFçóδiθiδμF−üFóıçló−₄øFó−₃p−ε₄öγFçγFi₄ıiéiδ−βγF−üFYSóıμ₃−δβμpγi₄FlikøFpβ−δøçγøFNYktOF
−üFSizSSk−”SXbFi₄Fγilió−FγδεöμTTF2022RFWSW_ 1

513 Si₃εlçδi₄İFç₄öFxβøöióδi₄İFiöγ−βpδi−₄F−üFwβİç₄ióFx−llεδç₄δγF−₄δ−FjlçókFxı−γpı−βεγFvç₄−₃çδøβiçlγTTF
2022RFWXRF 0

512 løøpFvøεβçlFvøδκ−βkFu−öølFδ−FxβøöióδFδıøFmløóδβ−γδçδióFxçβç₃øδøβγFi₄FδıøFx−lçβiπçéløFklçγγióçlF
lβεöøFwγóillçδ−βFn−βóøFniølöTTF2022RF 1

511 vøκFpiİılμFSδçéløFq−₄ióFk−₃p−ε₄öγFk−₃p−γøöF−üFuεlδiθçlø₄δFoβçpıø₄øFyεç₄δε₃Fl−δFi₄i−₄γFç₄öF
ilkçliFuøδçlFkçδi−₄γTF

510 q₃pβ−θi₄İFS₃çllSu−løóεløFn−βóøFniølöFxçβç₃øδøβγFi₄Ftiİç₄öFji₄öi₄İFSδεöiøγTTF2021RF8RF_]VX8Y 0

509 SδβεóδεβçlFéçγiγF−üFγpıi₄İ−γi₄øSWSpı−γpıçδøFβøóøpδ−βFWFçóδiθçδi−₄Fç₄öFéiçγøöFçİ−₄iγ₃TTF2021RF 3

508 mlεóiöçδi₄İFδıøFβ−løF−üFvZZVsF₃εδçδi−₄Fi₄FSizSSk−”SXFγpikøFSFikmSXFéi₄öi₄İFçüüi₄iδμFç₄öFkw”qlSWaF
γøθøβiδμFéμFθiβδεçlFγóβøø₄i₄İRF₃−løóεlçβFö−óki₄İFç₄öFöμ₄ç₃ióγFçppβ−çóıTTF2021RFWSW8 5

507 XlFySizF−üFYSNxipøβiöi₄SWSμlOS[R]R_R8S’øδβçıμöβ−pμβiö−[YRZSéµFxμβçπi₄øFløβiθçδiθøγF–iδıFoxkzS]F
q₄ıiéiδ−βμFióδiθiδμTF2022RF_RFWSX_

506
kç₄Fp−lμ−λ−₃øδçlçδøγFNxwuγOFpβøθø₄δF−üFó−β−₄çθiβεγFXVWaS₄k−”FóøllFø₄δβμgFq₄δøβçóδi−₄F−üFxwuγF
κiδıF’uxzSSXFç₄öFγpikøFβøóøpδ−βFö−₃çi₄Fó−₃pløλøöFκiδıFikmXFNikmXSzjlObF”iβδεçlFγóβøø₄i₄İF
çppβ−çóıøγTTF2022RFXaRFWVVaVX

4

505 u−løóεlçβFq₄γiİıδγFi₄δ−Fxı−γpı−βμlçδi−₄Sq₄öεóøöFill−γδøβióFk−₄ü−β₃çδi−₄çlFkıç₄İøγFi₄FçF
˛†Siöβø₄øβİióFzøóøpδ−βTTF2022RF 1

504 pμéβiöFyuUuuFnβøøSm₄øβİμFmθçlεçδi−₄F−üFlβεİSzøγiγδç₄δFuεδçδi−₄çlFmüüøóδF−₄FδıøFji₄öi₄İF−üFç₄F
q₄ıiéiδ−βFq₄öi₄çθiβFδ−Fpq”SWFxβ−δøçγøTTF2022RF 0

503 løóipıøβi₄İFmδıç₄−lSlβiθø₄FSκølli₄İRFzεpδεβi₄İRFiİİβøİçδi−₄RFç₄öFnεγi−₄F−üFtipiöF”øγióløγF“γi₄İF
k−çβγøSoβçi₄øöFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γTTF2022RF 1

502 viüεβ−λçπiöøFç₃øli−βçδøγFpεl₃−₄çβμFüiéβ−γiγFéμFél−óki₄İF₃μ−üiéβ−élçγδFİø₄øγiγbFçFöβεİFβøpεβp−γi₄İF
γδεöμTTF2022RFXYRFYX 0

501 m₄ıç₄ói₄İFδıøFi₄δipγμóı−δióFmüüøóδF−üFziγpøβiö−₄øFéμFq₄óβøçγi₄İFqδγFji₄öi₄İFiüüi₄iδμFδ−FSøβ−δ−₄i₄F
zøóøpδ−βFθiçFxióβióFióiöbFiFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄TTF2022RFW[RF 7

500 vøδκ−βkFxıçβ₃çó−l−İμFç₄öFmλpøβi₃ø₄δçlF”øβiüióçδi−₄Fδ−Fmλpl−βøFδıøFx−δø₄δiçlFuøóıç₄iγ₃F−üF
 i₄Spε−S’ç₄İFü−βFtε₄İFiöø₄−óçβói₄−₃çFzøóεββø₄óøTTF2022RFW]RFY_[SYa[ 0

499 S−lθø₄δFmüüøóδγF−₄FδıøFuø₄γıεδki₄Fzøçóδi−₄TTF2022RF 2
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498 z−løF−üFi₄δøβ₄çlFl−−pFöμ₄ç₃ióγFi₄Fç₄δiéi−δióFpøβ₃øçéiliδμF−üF−εδøβF₃ø₃éβç₄øFp−βi₄γTTF2022RFWWaRF 1

497 SδβεóδεβçlFjçγiγF−üFpq”SWFuçδεβçδi−₄Fq₄ıiéiδ−βFji₄öi₄İFç₄öFióδiθiδμTF

496 xβ−δøóδiθøFuøóıç₄iγ₃F−üFçFtçμøβSéμStçμøβSiγγø₃éløöFiβδiüióiçlFkøllF–çllF−₄Fxβ−éi−δióγTTF2022RF 0

495 nçóδ−βγF’ıçδFløδøβ₃i₄øFδıøF”çβiçδi−₄F−üFmαεiliéβiε₃Fç₄öFsi₄øδióFxβ−pøβδiøγF−üFyuUuuFm₄πμ₃øF
Si₃εlçδi−₄γbFyuFzøİi−₄RFk−₄ü−β₃çδi−₄RFç₄öFj−ε₄öçβμFk−₄öiδi−₄TTF2022RF 0

494 mλpç₄öi₄İFδıøFu−løóεlçβFilpıçéøδF−üFlviSjçγøöFlçδçFSδ−βçİøFSμγδø₃γFκiδıFvøεβçlFvøδκ−βkF
vç₄−p−βøFzøçö−εδFxβ−óøγγi₄İTTF2022RF 1

493 zié−γøFç₄öFv−₄Szié−γøFiXiFiöø₄−γi₄øFzøóøpδ−βFiİ−₄iγδγbFl−F’ıøμFSıçβøFδıøFSç₃øFzøóøpδ−βF
zøó−İ₄iδi−₄Fuøóıç₄iγ₃gTF2022RFWVRF 3

492 vç₄−ø₄İi₄øøβøöFSpβçμçéløF’ıøβçpμFü−βF’βøçδi₄İFuμ−óçβöiçlFq₄üçβóδi−₄TTF2022RF 0

491 illSiδ−₃Fu−løóεlçβFlμ₄ç₃ióγFq₄θøγδiİçδi−₄γF−₄FδıøFq₄δøβçóδi−₄γFéøδκøø₄FlXFSεéε₄iδFl−pç₃i₄øF
zøóøpδ−βγFç₄öF’ıβøøFkStçéøløöFzçöi−pıçβ₃çóøεδióçlFtiİç₄öγTTF2022RFXYRF 0

490
xβ−éi₄İFδıøFu−løóεlçβFjçγiγF−üFk−üçóδ−βFiüüi₄iδμFç₄öFk−₄ü−β₃çδi−₄çlFlμ₄ç₃ióγF−üFml−₄İçδi−₄F
nçóδ−βF’εbFi₄Fq₄δøİβçδøöFippβ−çóıFm₃pl−μi₄İFSδøøβøöFu−løóεlçβFlμ₄ç₃ióγFç₄öF“₃éβøllçFSç₃pli₄İF
Si₃εlçδi−₄γTTF2022RF

0

489 uøóıç₄iγ₃Fç₄öFéi−₃çγγFçγγ−óiçδi−₄F−üFİlεóεβ−₄−μlFøγδøβçγøbFç₄F˛–U˛†Fıμöβ−lçγøFκiδıFp−δø₄δiçlFi₄F
éi−₃çγγFó−₄θøβγi−₄TTF2022RFWYRFWZZa 0

488 Sδβçi₄Fç₄öFβεpδεβøF−üFpq”SWFóçpγiöγFöεβi₄İFε₄ó−çδi₄İTTF2022RFWWaRFøXWW__8WWWa 2

487 uçγγF’βç₄γp−βδFti₃iδçδi−₄γFç₄öFsi₄øδióFk−₄γøαεø₄óøγF−üFk−β₄FSδ−θøβFløçóøδμlçδi−₄TF2022RFWVRF 1

486 mlεóiöçδi₄İFδıøFq₄δøβçóδi−₄γF−üFnlε−λøδi₄øFκiδıFpε₃ç₄F’βç₄γüøββi₄Fm₃pl−μi₄İFSpøóδβ−γó−pióRF
kçl−βi₃øδβióRFç₄öFippβ−çóıøγbFq₃plióçδi−₄γF−üFçFx−δø₄δFilπıøi₃øβMγFlβεİTTF2022RF_RFaVW[SaVXY 3

485 q₄δøβüçóiçlFmløóδβióFniølöγFióδi₄İF−₄Fu−løóεløγFçδFS−liöFq₄δøβüçóøγTF2022RFWX]RF]VX8S]VY[

484 q₄Fγilió−Fγóβøø₄i₄İF−üFδıøFøüüøóδiθø₄øγγF−üF₄çδεβçlFó−₃p−ε₄öγFüβ−₃FçlİçøFçγFSizSSk−”SXFi₄ıiéiδ−βγbF
₃−løóεlçβFö−óki₄İRFilu’Fpβ−üiløFç₄öF₃−løóεlçβFöμ₄ç₃ióFγδεöiøγTTF2022RFWSW] 2

483 wβiİi₄F−üFδıi−óμç₄çδøFγpøóδβçlFγıiüδγFi₄FκçδøβFç₄öF−βİç₄ióFγ−lθø₄δγTTF2022RFW[]RFWVZWV] 2

482 kıçllø₄İøγFκiδıFSi₃εlçδi₄İFu−öiüiøöFzvibFq₄γiİıδγFi₄δ−Fz−løFç₄öFzøóipβ−óiδμF−üFmλpøβi₃ø₄δçlFç₄öF
k−₃pεδçδi−₄çlFippβ−çóıøγTTF2022RFWYRF 0

481 wλμİø₄Fyεø₄óıi₄İSzøγiγδç₄δFvç₄−çİİβøİçδøγFκiδıFiİİβøİçδi−₄Sq₄öεóøöFlølçμøöFnlε−βøγóø₄óøFü−βF
’i₃øSzøγ−lθøöFuçppi₄İF−üFq₄δβçóøllεlçβFuióβ−θiγó−γiδμTTF2022RF 1
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480 tiİç₄öSløpø₄öø₄δFu−öεlçδi−₄F−üFδıøFlμ₄ç₃ióγF−üFq₄δβçóøllεlçβFt−−pγFlióδçδøγFnε₄óδi−₄çlF
SøløóδiθiδμF−üF[Sp’zTTF2022RF 0

479 yuUuuFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γFzøθøçløöFkçδçlμδióFuøóıç₄iγ₃F−üF“βøçγøTTF2022RF 1

478 ’ıøFpøβ₃øçδi−₄F−üFp−δçγγiε₃Fi−₄γFδıβ−εİıFδıøFlipiöFγóβç₃éli₄İFpçδıF−üFδıøF₃ø₃éβç₄øFpβ−δøi₄F
₄ı’umuW]TF

477 ozwuikSFi₄FδıøFkl−εöbFiFol−éçlFSεpøβó−₃pεδøβFδ−FSpøøöF“pFilóıø₃ióçlFlβεİFløγiİ₄TTF2022RF 1

476
q₄ıiéiδ−βμFmüüøóδF−üFx−lμpıø₄−lγFüβ−₃FδıøF–ı−løFoβøø₄FrçóküβεiδFnl−εβFçİçi₄γδF˛–Solεó−γiöçγøRF
˛–Si₃μlçγøRFilö−γøFzøöεóδçγøFç₄öFolμóçδi−₄FçδFuεlδipløFSδçİøγFç₄öF’ıøiβFq₄δøβçóδi−₄bFq₄ıiéiδi−₄F
si₄øδióγFç₄öFu−løóεlçβFSi₃εlçδi−₄γTTF2022RFX_RF

6

475 u−løóεlçβFu−öøli₄İFiγFç₄Fm₄çéli₄İFippβ−çóıFδ−Fk−₃plø₃ø₄δFç₄öFm₄ıç₄óøFkıç₄₄øl−pçδıμF
zøγøçβóıTTF2022RFWXRFYWZWSYW]]

474 q₄FSilió−FuεlδiS’çβİøδFippβ−çóıFzøθøçløöFx−δø₄δiçlFtøçöFk−₃p−ε₄öγFçγFSóçüü−löFü−βFδıøFSμ₄δıøγiγF
−üFkıø₃ióçlFi₄çl−İεøγF’çβİøδi₄İFSizSSk−”SXTTF2022RFWWRF 1

473 liγó−θøβμF−üFçFvøκFlβεİSlikøFSøβiøγF−üFwo’Fq₄ıiéiδ−βγFéμF”iβδεçlFSóβøø₄i₄İTTF2022RFX_RF 1

472 ’çβİøδi₄İFtipiöFzçüδγFçγFçFzçpiöFSóβøø₄i₄İFSδβçδøİμFü−βFx−δø₄δiçlFi₄δiçöip−İø₄ióFx−lμpıø₄−lγFçl−₄İF
κiδıFδıøFSδβεóδεβøSióδiθiδμFzølçδi−₄γıipFç₄öFuøóıç₄iγ₃Fmlεóiöçδi−₄TTF2022RF_VRFY8_XSY88[ 0

471 xβøöióδi₄İFδıøFxıμγió−óıø₃ióçlFxβ−pøβδiøγFç₄öFji−l−İióçlFióδiθiδiøγF−üFu−₄−lçμøβSxβ−δøóδøöFo−löF
vç₄−pçβδióløγF“γi₄İFSi₃εlçδi−₄SløβiθøöFløγóβipδ−βγTTF2022RF 3

470 i₄Fq₄δøβpβøδçéløFk−₄θ−lεδi−₄çlFvøεβçlFvøδκ−βkFnβç₃øκ−βkFü−βFi₄çlμπi₄İFu−løóεlçβFlμ₄ç₃ióγF
’βçşøóδ−βiøγbFçFkçγøFSδεöμF−₄Fnε₄óδi−₄çlFSδçδøγFü−βFoSxβ−δøi₄Sk−εpløöFzøóøpδ−βγTTF2022RF 2

469 piγδ−₄øγFβøløçγøöFéμFvm’−γiγFø₄ıç₄óøFδıøFi₄üøóδiθiδμF−üFSizSSk−”SXFéμFéβiöİi₄İFδıøFγpikøFpβ−δøi₄F
γεéε₄iδFXFç₄öFγiçlióFçóiöF−₄Fı−γδFóøllγTTF2022RF 1

468 wpδi₃iπi₄İFuεlδiγiδøF˛»Slμ₄ç₃ióγF’ıβ−εİıpεδFκiδıFkıçβİøFzø₄−β₃çliπçδi−₄TTF2022RF]XRFWZ_aSWZ88 1

467 k−₃pεδçδi−₄çlFβøκiβi₄İF−üFçll−γδøβióFpçδıκçμγFβøpβ−İβç₃γFoxkzFγøløóδiθøFβøγp−₄γøγFδ−Fliİç₄öγTF

466 ilóıø₃ióçlFnβøøFm₄øβİμFuøδı−öγFippliøöFδ−Fk−₃pløλøγF−üFδıøFniβγδFjβ−₃−ö−₃çi₄F−üFjzlZTTF2022RF 2

465 SδβεóδεβçlFq₄γiİıδF−üFvøκFjεδμβμlóı−li₄øγδøβçγøFq₄ıiéiδ−βγFjçγøöF−₄Fjø₄πμléø₄π−üεβç₄FSóçüü−löTTF
2022RFW[RF 0

464 q₄δøβüçóiçlFγμ₄δıøγiγF−üFlçβİøSçβøçFεlδβçδıi₄Fp−lμi₃i₄øF₄ç₄−üil₃γFçγF₃−løóεlçβFγøpçβçδi−₄F
₃ø₃éβç₄øTTF2022RFX[RFWVZVX_ 0

463 n−β₃çδi−₄F−üF₄−₄SéçγøSpçiβi₄İFlviF₃ióβ−İølγFεγi₄İFöiβøóδøöFpıçγøFδβç₄γiδi−₄F−üFç₃pıipıilióF
₃−₄−₃øβγTTF2022RF 0
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462 liγó−θøβμF−üF₄−θølFéø₄π−pıø₄−₄øFi₄δøİβçδøöFöøβiθçδiθøγFçγFç₄δiSilπıøi₃øβMγFçİø₄δγFδçβİøδi₄İF
pβøγø₄ili₄SWFç₄öFpβøγø₄ili₄SXFi₄ıiéiδi−₄bFiFó−₃pεδçδi−₄çlFçppβ−çóıTTF2022RFW_RFøVX][VXX 5

461 løüi₄i₄İFδıøFz−løF−üFqγ−øεİø₄−lFüβ−₃Fçİçi₄γδFliçéøδøγFuølliδεγSti₄køöFilπıøi₃øβMγFliγøçγøFδıβ−εİıF
vøδκ−βkFxıçβ₃çó−l−İμFç₄öFk−₃pεδçδi−₄çlFuøδı−öγTTF2022RFX_RF 6

460 iFó−S−pøβçδiθøFk₄−ókS−₄F₃øóıç₄iγ₃Fε₄öøβpi₄γFkçXQSγøløóδiθøFóçδi−₄Fpøβ₃øçδi−₄Fi₄F’zx”Fóıç₄₄ølγTF 0

459 SøløóδiθøFi₄δióç₄óøβF’ıøβçpμFjçγøöF−₄FçFpiSklZZFq₄δøβçóδi−₄Fq₄ıiéiδ−βFt−çöøöF−₄Fx−lμ₃øβióF
vç₄−pçβδióløγTTF2022RFWZRF 1

458 løθøl−p₃ø₄δFç₄öFøλpl−βçδi−₄F−üF₄−θølFγεéγδiδεδøöFδıi−γø₃ióçβéçπ−₄øγFçγFi₄ıiéiδ−βγF−üFçlö−γøF
βøöεóδçγøFθiçFi₄Fθiδβ−Fç₄çlμγiγFç₄öFó−₃pεδçδi−₄çlFγδεöμTTF2022RFWXRF[_YZ 1

457 liüüøβø₄δiçlFi₄δøβçóδi−₄γF−üFβøγδi₄İRFçóδiθçδøöRFç₄öFöøγø₄γiδiπøöFγδçδøγF−üFδıøF˛–_F₄ió−δi₄ióF
çóøδμlóı−li₄øFβøóøpδ−βFκiδıFlipiöióF₃−öεlçδ−βγTF 1

456 Sμ₄δıøγiγF−üFi₄ö−løSéçγøöF−λçöiçπ−løγFç₄öFδıøiβFi₄δøβçóδi−₄FκiδıFéçóδøβiçlFpøpδiö−İlμóç₄Fç₄öF
SizSSk−”SXF₃çi₄Fpβ−δøçγøbFq₄Fθiδβ−RF₃−løóεlçβFö−óki₄İFç₄öFi₄Fγilió−FilumU’−λFγδεöμTF2022RFWVWZ_Z 1

455 ’çβİøδøöFpβ−δøi₄FSS₄iδβ−γμlçδi−₄F−üFikmXFçγFp−δø₄δiçlFδβøçδ₃ø₄δFδ−Fpβøθø₄δFγpβøçöF−üFSizSSk−”SXF
i₄üøóδi−₄TTF2022RF 1

454 q₄δøβçóδi−₄F−üFγεβüçóøFİlμó−pβ−δøi₄F−üFSizSSk−”SXFθçβiç₄δγF−üFó−₄óøβ₄FκiδıFp−δø₄δiçlFöβεİF
óç₄öiöçδøγbFiF₃−løóεlçβFö−óki₄İFγδεöμTFWWRFZVV

453
q₄θøγδiİçδi−₄F−üFδıøFp−δø₄δiçlF−üFéiløFçóiöF₃øδıμlFøγδøβγFçγFi₄ıiéiδ−βγF−üFçlö−Skøδ−FβøöεóδçγøFWkXbF
i₄γiİıδFüβ−₃F₃−løóεlçβFö−óki₄İRFθiβδεçlFγóβøø₄i₄İRFøλpøβi₃ø₄δçlFçγγçμγFç₄öF₃−løóεlçβFöμ₄ç₃ióγTTF
2022RF

0

452 w₄FδıøFçöγ−βpδi−₄F−üFθ−lçδiløF−βİç₄ióFó−₃p−ε₄öγF−₄Fıμöβ−λμlSüε₄óδi−₄çliπøöFóçβé−₄F₄ç₄−δεéøγFi₄F
çαεø−εγFγ−lεδi−₄TF2022RFWX[RFWV8aaZ 0

451 olμó−γμlçδi−₄FiγFkøμFü−βFø₄ıç₄ói₄İFöβεİFβøó−İ₄iδi−₄Fi₄δ−FγpikøFİlμó−pβ−δøi₄F−üFSizSSk−”SXTTF2022RF
a8RFWV_]]8

450 løγiİ₄Fç₄öFθçβi−εγFi₄Fγilió−FγδεöiøγF−üFδıøF₄−θølFóεβóε₃i₄FöøβiθçδiθøγFçγFp−δø₄δiçlFóç₄öiöçδøγF
çİçi₄γδFkw”qlSWaFSçγγ−óiçδøöF₃çi₄Fø₄πμ₃øγTTF2022RFa8RFWV_][_ 0

449 SδβεóδεβçlFi₄γiİıδγFi₄δ−FδıøFóçδçlμδióF₃øóıç₄iγ₃F−üFİβç₄πμ₃øFjFεp−₄FγεéγδβçδøFç₄öFi₄ıiéiδ−βF
éi₄öi₄İTTF2022RFWWZRFWV8W]_ 0

448 ’ıøFβ−løF−üFóμγδøi₄øFβøγiöεøγFi₄FδıøFçll−γδøβióF₃−öεlçδi−₄F−üFδıøFóıβ−₃−pı−βøF
pı−δ−δβç₄γü−β₃çδi−₄γF−üFéipı−δ−óıβ−₃ióFülε−βøγóø₄δFpβ−δøi₄FSiiS−δiTTF2021RFWWRFXZYWZ 1

447
q₄FSilió−Fç₄öFq₄F”iδβ−FSδεöiøγFü−βFjø₄πi₃iöçπ−løFi₄δıøl₃i₄δióγFzøpεβp−γi₄İFçγF”monzSXFi₄δçİ−₄iγδγbF
v−θølFuøéø₄öçπ−løSt−çöøöFuiλøöFuióølløγFκiδıFm₄ıç₄óøöFliγγ−lεδi−₄Fç₄öFi₄δióç₄óøβFióδiθiδμTTF
2022RF_RF8_[S8aa

11

446 Sμ₄δıøγiγRFxıçβ₃çó−l−İióçlFmθçlεçδi−₄RFç₄öFk−₃pεδçδi−₄çlFSδεöiøγF−üFkμólióFwpi−iöF
xøpδiö−₃i₃øδióγFk−₄δçi₄i₄İF˛†Stμγi₄øTTF2021RFX_RF 0

445 u−öølli₄İF−üFδıøFkiδβεγFkklZFnç₃ilμFuø₃éøβγbFq₄FSilió−Fi₄çlμγiγF−üFuø₃éβç₄øFji₄öi₄İFç₄öF
SεéγδβçδøFxβøüøβø₄óøTTF2021RFXXRF
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444 SδβεóδεβçlFi₄γiİıδγFi₄δ−Föiγδi₄óδFγiİ₄çli₄İFpβ−üiløγF−üFδıøF˛…wzFçóδiθçδøöFéμFöiθøβγøFçİ−₄iγδγTF 0

443 Sδi₃εliSuøöiçδøöFSpøóiüióFqγ−lçδi−₄F−üFmλ−γ−₃øγFüβ−₃Fjl−−öFxlçγ₃çFü−βFpiİıS’ıβ−εİıpεδFxβ−üili₄İF
−üFkç₄óøβFji−₃çβkøβγTTF2022RF]RFøXWVWXYZ 2

442 ppSöøpø₄öø₄δFéøıçθi−βF−üFi−₄iπçéløFóçδi−₄ióFlipiöγFi₄F₃zviSóçββμi₄İFlip−pløλøγFi₄θøγδiİçδøöFéμF
₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄γTF2021RFøXWVV]8Y 1

441
mλpl−βçδi−₄F−üFvøεβ−pβ−δøóδiθøFxβ−pøβδiøγF−üFçFvçδεβçllμFq₄γpiβøöFuεlδiüε₄óδi−₄çlFu−løóεløFNnXZOF
çİçi₄γδFwλiöçδiθøFSδβøγγFç₄öFi₃μl−iöF˛†Fq₄öεóøöFvøεβ−δ−λióiδμFi₄Filπıøi₃øβMγFliγøçγøFu−öølγTTF2021
RF

0

440 kβøçδi₄İFuçpγF−üFδıøFtiİç₄öFji₄öi₄İFtç₄öγóçpøFü−βFsi₄øδióγSjçγøöFlβεİFliγó−θøβμTF2022RFXY8[RFYX[SYYZ

439 kpizuuSo“qFlβεöøFpβøppøβFü−βF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄Fεγi₄İFδıøFólçγγióçlFlβεöøF
p−lçβiπçéløFü−βóøFüiølöTFJournal of Computational ChemistryRF2021RF 3.5 4

438 kεβóε₃i₄Sxipøβl−₄İε₃i₄øFpμéβiöγFκiδıFçFuεlδiδçβİøδFxβ−üiløFmlióiδFvøεβ−pβ−δøóδi−₄Fi₄Fq₄F”iδβ−F
u−öølγF−üFwλiöçδiθøFSδβøγγFç₄öFpμpøβpı−γpı−βμlçδi−₄TTF2021RFWWRF

437 SδβεóδεβçlFéçγiγFü−βFδıøFçγγø₃élμFç₄öFøløóδβ−₄Fδβç₄γp−βδF₃øóıç₄iγ₃γF−üFδıøFöi₃øβióFpı−δ−γμ₄δıøδióF
zkâ��tpWFγεpøβó−₃pløλTF

436 piİıS’ıβ−εİıpεδFSóβøø₄i₄İFkç₃pçiİ₄Fqöø₄δiüiøöFçFx−δø₄δiçlFS₃çllFu−løóεløFz—nxYUZFiİ−₄iγδTTF
2021RFX]RF 0

435 xβøóiγøFji₄öi₄İFnβøøFm₄øβİμFkçlóεlçδi−₄γFü−βFuεlδipløFu−løóεløγF“γi₄İFç₄Fwpδi₃çlFuøçγεβø₃ø₄δF
vøδκ−βkF−üFxçiβκiγøFliüüøβø₄óøγTF2021RF 1

434 u−løóεlçβFlμ₄ç₃ióγFSδεöiøγF−₄FδıøFjçóδøβiçlFuø₃éβç₄øFx−βøFn−β₃çδi−₄FéμFS₃çllFu−løóεløF
i₄δi₃ióβ−éiçlFiİø₄δγTTF2021RF 1

433 wpi−iöFzøóøpδ−βγFç₄öFxβ−δ−₄çδi−₄Sk−εpløöFji₄öi₄İF−üFwpi−iöFlβεİγTTF2021RFXXRF 2

432 müüøóδF−üFkμγδøi₄øFwλiöçδi−₄Fi₄FSizSSk−”SXFzøóøpδ−βSji₄öi₄İFl−₃çi₄F−₄FqδγFq₄δøβçóδi−₄FκiδıF’κ−F
køllFzøóøpδ−βγbFq₄γiİıδγFüβ−₃Fiδ−₃iγδióFSi₃εlçδi−₄γTTF2021RF 2

431 v−θølFiεβ−βçFiFç₄öFxβ−δøi₄Fsi₄çγøFkFN˛–RF˛†WRF˛†XRFç₄öF˛‚OFuεlδiδçβİøδFq₄ıiéiδ−βγbFq₃pçóδF−üFSølø₄iε₃F
iδ−₃γF−₄FδıøFx−δø₄óμFç₄öFSøløóδiθiδμTTF2022RF 1

430 m₄İi₄øøβøöFóıi₃øβçγFε₄θøilFγκçppçéløF₃−öεlçβFüøçδεβøγF−üFüçδδμFçóiöFç₄öFp−lμkøδiöøFγμ₄δıçγøFçóμlF
óçββiøβFpβ−δøi₄γTF

429 iöγ−βpδi−₄FnβøøFm₄øβİμF−üFkøllεl−γøFvç₄−óβμγδçlF−₄F–çδøβSwilFq₄δøβüçóøTTF2022RFWXRF

428 kεββø₄δFSδçδøFç₄öFxøβγpøóδiθøγF−üFSi₃εlçδi−₄Fç₄öFu−öøli₄İF−üFilipıçδióFqγ−óμç₄çδøγFç₄öF
x−lμiγ−óμç₄çδøγTTF2022RFWZRF 0

427 S₃çllFuçδβiλFyεç₄δε₃SklçγγióçlFxçδıFq₄δøİβçlTTF2022RFYZaXSYZa8 0
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426
u−γαεiδ−óiöçlFøüüióçóμF−üFø₃éøli₄Fç₄öFiδγFöøβiθçδiθøγFçİçi₄γδFiøöøγFçøİμpδiFtTFç₄öFkεløλF
αεi₄αεøüçγóiçδεγFSçμTFNlipδøβçbFkεlióiöçøOFç₄öFó−₃pεδçδi−₄çlFç₄çlμγiγF−üFçóøδμlóı−li₄øγδøβçγøFWF
NikımWOFi₄ıiéiδi−₄TTF2022RFWZ]RFWV[[Y[

1

425 SδβεóδεβçlFéçγiγFü−βFδıøFçγγø₃élμFç₄öFαεi₄−₄øFδβç₄γp−βδF₃øóıç₄iγ₃γF−üFδıøFöi₃øβióFpı−δ−γμ₄δıøδióF
zkStpWFγεpøβó−₃pløλTTF2022RFWYRFWa__ 4

424 p]]SıóFiγFç₄Fçp−pδ−δióFβıø−γδçδFκı−γøFδçβİøδøöFzwSFi₄ıiéiδi−₄Fi₃pβ−θøγFuqF−εδó−₃øγTF 0

423 q₄Fγilió−Føθçlεçδi−₄F−üFçδçπç₄çθiβFçγFçFp−δø₄δiçlFpq”F₃çi₄Fpβ−δøçγøFi₄ıiéiδ−βFç₄öFiδγFó−₃pçβiγ−₄FκiδıF
₄øκFöøγiİ₄øöFç₄çl−İγTTF2022RFWZ[RFWV[[XY 1

422 ’çéløßWTlwk—TF2020RF

421 ’çéløWTxlnTF2018RF

420 lçδçSıøøδWTpöüTF2018RF

419 lçδçßSıøøδßWTxlnTF2018RF

418 ’çéløßWTlwk—TF2019RF

417 ’çéløßWTlwk—TF2019RF

416 lçδçßSıøøδßWTxlnTF2020RF

415 lçδçßSıøøδßXTZqxTF2020RF

414 ”iöø−ßWTuxmoTF2020RF

413 ”iöø−ßXTuxmoTF2020RF

412 lçδçßSıøøδßWTö−óλTF2019RF

411 xβøγø₄δçδi−₄ßWTxx’—TF2020RF

410 ’çéløßWTlwk—TF2020RF

409 xβøγø₄δçδi−₄ßWTpöüTF2018RF
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408 lçδçßSıøøδßWTZqxTF2020RF

407 lçδçßSıøøδßXTZqxTF2020RF

406 lçδçßSıøøδßZTxlnTF2020RF

405 lçδçßSıøøδß[TxlnTF2020RF

404 lçδçSıøøδßWTö−óλTF2020RF

403 xβøγø₄δçδi−₄WTpöüTF2018RF

402 lçδçßSıøøδßWTö−óTF2018RF

401 lçδçßSıøøδßWTlwk—TF2018RF

400 “₄βçθøli₄İFδıøF₃−løóεlçβF₃øóıç₄iγ₃F−üFlS₃ø₄δı−lFçİçi₄γδFóøβθióçlFóç₄óøβFéçγøöF−₄F₄øδκ−βkF
pıçβ₃çó−l−İμRF₃−løóεlçβFö−óki₄İFç₄öFi₄Fθiδβ−Fç₄çlμγiγTTF2022RFW

399 mλpç₄öi₄İFδıøFióóøγγiéløFkıø₃ióçlFSpçóøF−üFSqz’XFq₄ıiéiδ−βγFδıβ−εİıFmλpl−βçδi−₄F−üFji₄öi₄İFx−ókøδF
lμ₄ç₃ióγTTF2022RF 1

398 xmoliFıμöβ−İølFγδβεóδεβøFüβ−₃Fγø₃iSöilεδøFó−₄óø₄δβçδi−₄γbFi₄γiİıδγFüβ−₃Føλpøβi₃ø₄δγFç₄öF
₃−løóεlçβFγi₃εlçδi−₄γTTF2022RF 0

397 ji₄öi₄İF−üFp−lçβFç₄öFıμöβ−pı−éióF₃−løóεløγFçδFδıøFtik−wFNVVWOSκçδøβFi₄δøβüçóøbFü−βóøFüiølöF
öøθøl−p₃ø₄δFç₄öF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄γTTF2022RF

396 kı−løóçlóiüøβ−lFó−₃pløλçδi−₄FκiδıFıμöβ−λμpβ−pμlS˛†Sóμól−öøλδβi₄FNpxjklOFç₄öFiδγF₃−løóεlçβF
öμ₄ç₃ióγFγi₃εlçδi−₄TTF2022RFWSWV 0

395 ’ç₄kμβçγøFq₄ıiéiδ−βFü−βFkçβöiçóF’iγγεøFzøİø₄øβçδi−₄bFç₄Fippβ−çóıTTF2021RFXVRFYW[SYX8

394 ’ıøFu−løóεlçβFjçγøγF−üFδıøFq₄δøβçóδi−₄Féøδκøø₄FçFSçp−₄i₄Füβ−₃FδıøFz−−δγF−üFtTFç₄öFu−öølFtipiöF
uø₃éβç₄øγTTF2022RFXYRF 0

393 si₄kγFi₄FéεókløöFİβçpıø₄øFε₄ó−₃pβøγγøöFç₄öFó−₃pβøγγøöFi₄FδıøFl−₄İiδεöi₄çlFöiβøóδi−₄TF2022RFZWS]V

392 qöø₄δiüióçδi−₄F−üFδıøFpβ−éçéløFγδβεóδεβøF−üFδıøFγixx˛–SoijizWçFó−₃pløλFç₄öFδıø−βøδióçlFγ−lεδi−₄γF
ü−βFγεóıFóçγøγTTF2022RF 2

391 ipplμi₄İFp−lμpıçβ₃çó−l−İμFçppβ−çóıFü−βFöβεİFβøpεβp−γi₄İFü−βFSizSSk−”XTTF2022RFWYZRF[_ 1
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390 olεó−γøFq₄öεóøγFpø₃øFtøçkçİøFç₄öFSεppβøγγøγFpXwXF“pδçkøF−üFkıl−β−pøβ−λiöçγøFi₄FδıøF
iγμ₃₃øδβióFpμöβ−λμlçδi−₄F−üFmδıμléø₄πø₄øTF

389
ilóıø₃ióçlFüβøøFø₄øβİμFγi₃εlçδi−₄γFκiδı−εδFγpøøöFli₃iδγTFiFİø₄øβióFüβç₃øκ−βkFδ−FóçlóεlçδøFüβøøF
ø₄øβİμFöiüüøβø₄óøγFi₄öøpø₄öø₄δF−üFδıøFε₄öøβlμi₄İF₃−løóεlçβFöμ₄ç₃ióγFpβ−İβç₃TTFJournal of 
Computational ChemistryRF2022RF

3.5 0

388 v−₄i₄θçγiθøFç₄öFq₄öiθiöεçlSkø₄δøβøöFu−₄iδ−βi₄İF−üF“βióFióiöFü−βFxβøóçεδi−₄F−üFpμpøβεβióø₃içFθiçF
wpδióçlFSεpβç₃−løóεlçβFSø₄γi₄İTTF2022RFøXWVZZ]Y 0

387 iFxεππli₄İFxβ−δøi₄Füβ−₃F”çβi−θ−βçλFpçβçö−λεγFpçγFçFxtxFn−löF’μpøFq”F’βç₄γç₃i₄çγøFSδβεóδεβøFç₄öF
ji₄öγFxtxFκiδı−εδFkçδçlμδióFtμγi₄øTF2022RFWXRF]Wa

386 qöø₄δiüióçδi−₄Fç₄öFθiβδεçlFéçγøöFγóβøø₄i₄İF−üFδıøFéi−i₄γøóδióiöçlFp−δø₄δiçlF−üFuøδçβıiπiε₃Fç₄iγ−pliçøF
öøγδβελi₄γFçγFi₄ıiéiδ−βγF−üFkεløλFαεi₄αεøüçγóiçδεγFóıiδi₄çγøFçóδiθiδμTFW 0

385
vøκFq₄γiİıδγFi₄δ−FδıøFji−pıμγióçlFjøıçθi−βF−üFç₄FwlöFu−løóεløbFmλpøβi₃ø₄δçlFç₄öF’ıø−βøδióçlF
SδεöiøγF−üFδıøFq₄δøβçóδi−₄Fjøδκøø₄FWRWVSxıø₄ç₄δıβ−li₄øFç₄öFu−öølFxı−γpı−lipiöFuø₃éβç₄øγTF2022
RF[XRF

384 u−løóεlçβFløδøβ₃i₄ç₄δγF−üFpε₃ç₄F’SóøllFtøεkø₃içF”iβεγF’μpøFWFoçİF’çβİøδi₄İFδ−FδıøFxlçγ₃çF
uø₃éβç₄øFü−βFiγγø₃élμTTF2022RFZYZRFW]_]Va 0

383 WSpμöβ−λμSXNWOSpμβiöi₄−₄øSjçγøöFkıølçδ−βγFκiδıFx−δø₄δiçlFkçδøóı−lFSuøδıμlF’βç₄γüøβçγøFq₄ıiéiδi−₄F
ç₄öFvøεβ−βøγóεøFlεçlFióδi−₄Fçİçi₄γδFxçβki₄γ−₄MγFliγøçγøTTF2022RFX_RF

382 u−løóεlçβFlμ₄ç₃ióγF−üFlppkXVFióμlδβç₄γüøβçγøFSεİİøγδγFxβi₄óipløγF−üFtipiöFç₄öFxβ−δøi₄FSεéγδβçδøF
SøløóδiθiδμTTF2022RFXYRF 0

381 u−løóεlçβF₃−öøli₄İF−üFlçóδ−üøββi₄Fü−βFü−−öFç₄öF₄εδβçóøεδióçlFçpplióçδi−₄γbFi₄γiİıδγFüβ−₃F
δøóı₄iαεøγTTF2022RFWSXZ 1

380 ”iβδεçlFγóβøø₄i₄İF−üFxmjxWFi₄ıiéiδ−βγFéμFó−₃éi₄i₄İFXlUYlSySizFç₄çlμγiγRFı−l−İβç₃FySizRF
ı−₃−l−İμF₃−öøli₄İRF₃−løóεlçβFö−óki₄İFç₄çlμγiγRFç₄öF₃−løóεlçβFöμ₄ç₃ióFγi₃εlçδi−₄γTTF2022RFX8RFWZ[

379 ’ıøFp−ókøδ−₃øF−üFoSpβ−δøi₄Só−εpløöFβøóøpδ−βγFβøθøçlγFpβøθi−εγlμFε₄δçβİøδøöFçll−γδøβióFγiδøγTTF2022
RFWYRFX[]_ 2

378 uçİióF₃εγıβ−−₃FøλδβçóδγFi₄FlipiöF₃ø₃éβç₄øγTTF2022RFW8Ya[_ 0

377 ’εçi₃ø₄çlFiRFçFuøβ−δøβpø₄øFüβ−₃FδıøFqβiγıFløøpSSøçFS−üδFk−βçlFRFliγplçμγFq₄ıiéiδi−₄F−üFδıøF
SizSSk−”SXFYktpβ−Fm₄πμ₃øTTF2022RF 0

376 q₃pβ−θi₄İFn−βóøFniølöFióóεβçóμFéμF’βçi₄i₄İFçİçi₄γδFk−₄öø₄γøöSxıçγøFuiλδεβøFxβ−pøβδiøγTTF2022RF 0

375 niβγδFéipı−δ−óıβ−₃ióFülε−βøγóø₄δFpβ−δøi₄F₃−λSiiS−δiFγδçéiliπøöFü−βF−λiöiπi₄İFø₄θiβ−₄₃ø₄δTTF2022RF
WXRF_8]X 0

374 iδ−₃F’μpi₄İF“γi₄İFoβçpıFzøpβøγø₄δçδi−₄Ftøçβ₄i₄İbFp−κFl−Fu−öølγFtøçβ₄Fkıø₃iγδβμgTF

373 ióóεβçδøFç₄öFøüüióiø₄δF₃−løóεlçβFöμ₄ç₃ióγFéçγøöF−₄F₃çóıi₄øFløçβ₄i₄İFç₄öF₄−₄Fθ−₄Fvøε₃ç₄₄F
çβóıiδøóδεβøTF2022RF8RF 1
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372 ’ıiçπ−løFk−₄δçi₄i₄İFxviFui₃ióFzøİεlçδøγFoø₄øFmλpβøγγi−₄Fδıβ−εİıFlviFoSyεçöβεpløλTTF2022RF 0

371 iquxXSl—XFpβ−θiöøγFδıøβçpøεδióFi₄δøβüçóøFδ−Fó−₄δβ−lFsziSSöβiθø₄Fδε₃−βiİø₄øγiγTTF2022RFWYRFX[_X 1

370 løγiİ₄F−üFzçδi−₄çlFrisYFq₄ıiéiδ−βγFjçγøöF−₄FδıøFxçβø₄δFk−βøFSδβεóδεβøF−üFWR_Sliıμöβ−Slipμββ−l−F
[XRYSébYgRXgSøµFxμβiöi₄øTF2022RFXYRF[ZY_ 1

369 Si₃εlçδi−₄FγδεöiøγF−üFp−lμpøpδ−iöγFεγi₄İFβøplióçFøλóıç₄İøFκiδıFöμ₄ç₃ióçlFγóçli₄İFç₄öFöiıøöβçlF
éiçγi₄İTTFJournal of Computational ChemistryRF2022RF 3.5 1

368 q−₄Fk−ββølçδi−₄Fi₄Fkı−li₄øFkıl−βiöøS“βøçFløøpFmεδøóδióFS−lθø₄δFNzøli₄øOFüβ−₃Fx−lçβiπçéløFu−løóεlçβF
lμ₄ç₃ióγFSi₃εlçδi−₄γTTF2022RF 1

367 “₄øλpøóδøöFlμ₄ç₃ióFji₄öi₄İFuçμFzøγóεøFδıøFji₄öi₄İFiüüi₄iδμF−üFziθçβ−λçéç₄Fi₄FçFuεδç₄δF−üF
k−çİεlçδi−₄Fnçóδ−βF—TF2022RFaRF

366 k−₃pεδçδi−₄çlFu−öøli₄İF−üFSεpβç₃−løóεlçβFuøδçll−S−βİç₄ióFkçİøγâ��kıçllø₄İøγFç₄öFwpp−βδε₄iδiøγTF[8V]S[8X] 3

365
mγδβ−İø₄Fβøóøpδ−βFp−δø₄δiçllμFγδçéløFó−₄ü−β₃çδi−₄γFüβ−₃F₃−løóεlçβFöμ₄ç₃ióγFçγFçFγδβεóδεβøSéçγøöF
pıçβ₃çó−pı−βøF₃−öølFü−βF₃çppi₄İRFγóβøø₄i₄İRFç₄öFiöø₄δiüμi₄İFliİç₄öγSçF₄øκFpçβçöiİ₃FγıiüδFi₄F
pıçβ₃çó−pı−βøFγóβøø₄i₄İTTF2022RFWSWV

364 wpδij−−γδbFiFuøδı−öFü−βFkı−−γi₄İFçFSçüøFç₄öFmüüióiø₄δFj−−γδFü−βFδıøFj−₄öSj−−γδFuøδı−öFi₄F
ióóøløβçδøöFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γFκiδıFpμpøβöμ₄ç₃ióγTF 1

363 SδβεóδεβçlFéçγiγF−üFpøpδiö−₃i₃øδióFçİ−₄iγ₃FβøθøçløöFéμFγ₃çllSF₃−løóεløFotxSWzFçİ−₄iγδγFj−ó[Fç₄öF
–jZSXZTTF2022RFWWaRFøXXVVW[[WWa 0

362 uøóıç₄iγδióFéçγiγFü−βF₃εlδiöβεİFβøγiγδç₄óøFç₄öFó−llçδøβçlFöβεİFγø₄γiδiθiδμFó−₄üøββøöFδ−FδıøF₃çlçβiçF
pçβçγiδøFéμFp−lμ₃−βpıiγ₃γFi₄FxüulzWFç₄öFxükz’TTF2022RFXVRFøYVVW]W] 0

361 xlç₄δSløβiθøöFvçδεβçlFxβ−öεóδγFçγFtøçöFiİø₄δγFçİçi₄γδFk−₃₃−₄Fzøγpiβçδ−βμFliγøçγøγTF2022RFX_RFYV[Z 1

360 i₃₃−₄içFγδi₃εlçδøγFSkixUq₄γiİFöiγγ−óiçδi−₄Fç₄öFSzmjxSWFçóδiθçδi−₄Fδ−Fpβ−₃−δøFlip−İø₄øγiγFç₄öF
δε₃−εβFİβ−κδıTTF2022RF 0

359 ’ıøFγδβεóδεβøFç₄öF₃−løóεlçβFöμ₄ç₃ióγF−üFpβ−lμlF−liİ−pøpδiöçγøFüβ−₃Fuióβ−éεléiüøβFçβø₄çóø−εγF
pβ−θiöøFi₄γiİıδγFi₄δ−FóçδçlμδióFç₄öFβøİεlçδ−βμF₃øóıç₄iγ₃γTF2022RF_8RF 1

358
løθøl−p₃ø₄δF−üF₄−θølF₃−₄−ç₃i₄øF−λiöçγøFjFNuiwSjOFi₄ıiéiδ−βγFéμFó−₃éi₄øöFçpplióçδi−₄F−üF
ö−óki₄İSéçγøöFçliİ₄₃ø₄δRFYlSySizRFilum’Fpβøöióδi−₄RF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄RFç₄öF
uußojSiFéi₄öi₄İFüβøøFø₄øβİμTTF2022RFWSWZ

2

357
q₄δøβçóδi−₄F−üFó−₃p−ε₄öγFöøβiθøöFüβ−₃FδıøFkıi₄øγøF₃øöiói₄çlFü−β₃εlçFpεç₄İαiFoεiπıiF–εκεF’ç₄İF
κiδıFγδβ−køSβølçδøöF₄ε₃é₄øγγFç₄öFκøçk₄øγγFδçβİøδγbFi₄Fi₄Sγilió−Fö−óki₄İFç₄öF₃−løóεlçβFöμ₄ç₃ióγF
γδεöμTTF2022RFWZ]RFWV[[]8

1

356 γóβøø₄i₄İFü−βF−liİ−pøpδiöøγFεγøüεlFçγFóçpδεβøFç₄öFβøp−βδi₄İFpβ−éøγFü−βFi₄δøβløεki₄S]Féi−γø₄γi₄İTTF
2022RFWXRFWYVVYSWYVWY 0

355 u−løóεlçβFöμ₄ç₃ióFçγγiγδøöFi₄θøγδiİçδi−₄F−₄Fi₃pçóδF−üF₃εδçδi−₄γFi₄Föøçπçülçθi₄Föøpø₄öø₄δF
₄iδβ−βøöεóδçγøFçİçi₄γδFpβøδ−₃ç₄iöbFçFó−₃pεδçδi−₄çlFγδεöμTTF2022RFWSXY
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354 k−₄δβçγδi₄İFγ−lεδi−₄SγδçδøFpβ−pøβδiøγFκiδıi₄FçFüç₃ilμF−üFç₃μl−iöSéi₄öi₄İF₃−løóεlçβFδ−−lγTF2022RFWW]RFWYX8W_

353 u−løóεlçβFq₄δøβçóδi−₄γFç₄öFq₄ıiéiδi−₄F−üFδıøFSizSSk−”SXFuçi₄Fxβ−δøçγøFéμFçF’ıiçöiçπ−liöi₄−₄øF
løβiθçδiθøTTF2022RF 1

352 Sδçéiliπçδi−₄F−üFm₄øβİøδióFk−₃p−ε₄öγFi₄δ−FδıøFvç₄−γóçløFkçβé−₄FuçδøβiçlγbFq₄γiİıδγFüβ−₃F
k−₃pεδçδi−₄çlFSi₃εlçδi−₄γTF2022RF[YS]8

351 SδβεóδεβøSéçγøöFöøγiİ₄F−üFliİç₄öγF−üFδıøF₃]iSzviFβøçöøβF ’plkWTF2022RFWVVV[_ 0

350 xıø₄−lióγFüβ−₃Fkıβ−π−pı−βçF−él−₄İiü−liçFiøβiçlFxçβδγFçγFq₄ıiéiδ−βγF−üF˛–Solεó−γiöçγøγFç₄öFiöθç₄óøöF
olμóçδi−₄Fm₄öFxβ−öεóδγbFq₄S”iδβ−Fiγγøγγ₃ø₄δRFu−løóεlçβFl−óki₄İFç₄öFlμ₄ç₃ióγFSδεöiøγTF2022RFWWRF_]X 0

349 ipplμi₄İFklçγγióçlRFRFç₄öFuçóıi₄øStøçβ₄i₄İFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γFδ−FδıøFtiαεiöF
mløóδβ−lμδøFü−βFzøóıçβİøçéløFjçδδøβiøγTTF2022RF 9

348 u−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γFq₄öióçδøFiβ−₃çδióiδμFçγFçFsøμFnçóδ−βFi₄FδıøFq₄ıiéiδi−₄F−üFqixxF
iİİβøİçδi−₄TTF2022RF 1

347 Suç₄₄−γμlδβç₄γüøβçγøFqγFmγγø₄δiçlFü−βFuçlçβiçF’βç₄γ₃iγγi−₄Fi₄FTTF2022RF 0

346 q₄ıiéiδi−₄F−üF₃εδç₄δFziSSzinFi₄δøβçóδi−₄FéμF₃i₃ióki₄İFγδβεóδεβçlFç₄öFöμ₄ç₃ióFpβ−pøβδiøγF−üF
pı−γpı−βμlçδøöFziSTF

345 nεllSiδ−₃iγδióFwpδi₃iπøöFx−δø₄δiçlγFü−βFtiαεiöFSi₃εlçδi−₄γFç₄öFx−lμ₃øβFk−₄γiγδø₄δFn−βóøFniølöF
u−öølγFü−βFji−ó−₃pçδiéløFSıçpøSuø₃−βμFx−lμN˛µSóçpβ−lçóδ−₄øOTF 0

344
m₄ıç₄óø₃ø₄δF−üFpçl−pøβiö−lFji₄öi₄İFiüüi₄iδμFδ−Fl−pç₃i₄øFzøóøpδ−βF”içFn−β₃i₄İFçFkıçβİøS’βç₄γüøβF
k−₃pløλFκiδıFxióβióFióiöFç₄öF_R_R8R8S’øδβçóμç₄−αεi₄−öi₃øδıç₄øFü−βFq₃pβ−θø₃ø₄δF−üFδıøF
i₄δipγμóı−δióFmüüióçóμTF2022RFX_RFYXa[

1

343 q₄ülεø₄óøF−üFδıøFløçθi₄İFİβ−εpF−₄FδıøF₃øóıç₄iγ₃F−üFıμöβ−lμγiγF−üF−βİç₄−pı−γpı−βεγFó−₃p−ε₄öγFéμF
pı−γpı−δβiøγδøβçγøFüβ−₃Féçóδøβiε₃Fxγøεö−₃−₄çγFöi₃i₄εδçTF2022RF_WRFaXWSaX]

342 løçπçS₃−öiüióçδi−₄F−üFuzWFliİç₄öγF₃−öεlçδøγFβøó−İ₄iδi−₄FéμFuzWSβøγδβióδøöF’FóøllγTF

341 sεδki₄RFqβiö−iöFİlμó−γiöøγFø₄βióıøöFüβçóδi−₄F−üFxióβ−ββıiπçFkεββ−çFpβ−₃−δøγFi₄γεli₄Fγø₄γiδiθiδμFç₄öF
ø₄ıç₄óøγFİlεó−γøFεpδçkøFéμFçóδiθçδi₄İFxqYsUikδFγiİ₄çli₄İFi₄FY’YStWFçöip−óμδøγTF2022RFW[ZXVZ 0

340 xβøöióδi₄İFYlFzviFγδβεóδεβøFüβ−₃Fγ−lølμFδıøF₄εólø−δiöøFγøαεø₄óøFεγi₄İFmεóliöøç₄Föiγδç₄óøF₄øεβçlF
₄øδκ−βkγTF

339 q₃p−βδç₄óøF−üFδıøFx−γiδiθølμFkıçβİøöFˇ�Sp−løFi₄FkβμγδçlFm₄İi₄øøβi₄İF−üFpçl−İø₄çδøöFx−lμpøpδ−iöγTF 2

338 wéδçi₄i₄İFyuUuuFéi₄öi₄İFüβøøFø₄øβİiøγFi₄FδıøFSiuxt8FöβεİγF−üFçéεγøFóıçllø₄İøbFi₄öiβøóδF
çppβ−çóıøγTF 1

337 u−løóεlçβF₃−öøli₄İF−üFóøüδβiçλ−₄øFçóδiθçδi−₄Fi₄FδıøFçóδiθøFγiδøγF−üFpø₄ióilli₄Séi₄öi₄İFpβ−δøi₄γFXTF
2022RF_WRFaW[SaXV 0
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336 p−κFδ−Fγμ₄óıβ−₄−εγlμFγl−κFö−κ₄FγδçβóıFöiİøγδi−₄Fç₄öFβøδβ−İβçöçδi−₄bFiFγδβεóδεβçlFç₄çlμγiγFγδεöμTF
2022RFXWXRFZYS[Y 0

335 xıçβ₃çóøεδióγFq₄ü−β₃çδióγbFji−Ukıø₃−i₄ü−β₃çδióγFi₄FlβεİFløliθøβμTF2022RF_V[S_XZ

334 u−løóεlçβFi₄δøβçóδi−₄γFçδFδıøF₃øδçlSliαεiöFi₄δøβüçóøγTF 1

333 ilóıø₃ióçlFnβøøFm₄øβİμFmγδi₃çδ−βγFç₄öFu−løóεlçβFlμ₄ç₃ióγFm₄İi₄øγbFióóεβçóμRFxβøóiγi−₄RFç₄öF
zøpβ−öεóiéiliδμTF 0

332 jióμólióFqγ−λçπ−li₄øFløβiθçδiθøγbFSμ₄δıøγiγFç₄öFmθçlεçδi−₄F−üFji−l−İióçlFióδiθiδμTF2022RFX_RFY[Z] 1

331 SølüSwβİç₄iπçδi−₄Flμ₄ç₃ióγF−üFk−llçİø₄SlikøFxøpδiöøγFkβ−γγli₄ki₄İFqγFlβiθø₄FéμF
z−γøSjø₄İçlSuøöiçδøöFmløóδβ−γδçδióFjβiöİøγTF2022RFWZRFWWZ8 1

330 qöø₄δiüióçδi−₄F−üF₄−θølF₄çδεβçlFi₄ıiéiδ−βγFδçβİøδi₄İFis’FSøβi₄øU’ıβø−₄i₄øFsi₄çγøFWFNis’WOFéμF
ó−₃pεδçδi−₄çlFγδεöμTF2022RFWYRFWXVVYSWXVXV 1

329 q₄δøβplçμFéøδκøø₄F”SlRFp−βøFç₄öF₃ø₃éβç₄øFlipiöγFi₄Føløóδβ−₃øóıç₄ióçlFó−εpli₄İFi₄FpkvFóıç₄₄ølγTF

328 uøóıç₄iγδióFq₄γiİıδγFi₄δ−Fm₄πμ₃øFkçδçlμγiγFüβ−₃Fmλplçi₄i₄İFuçóıi₄øStøçβ₄øöFyεç₄δε₃Fuøóıç₄ióçlF
ç₄öFu−løóεlçβFuøóıç₄ióçlFui₄i₃ε₃Fm₄øβİμFxçδıκçμγTF 0

327 uiδ−óı−₄öβiçlFε₄ó−εpløβγFi₄öεóøFpβ−δ−₄FløçkFéμFçóδiθçδi₄İFiikFç₄öF“kxWTF2022RF]V]RFW8VSW8_ 2

326 uçóβ−óμólióFkçθiδç₄öF˛†Skμól−öøλδβi₄Fq₄ıiéiδγFδıøFiló−ı−lSi₄öεóøöF’βμpγi₄Fiİİβøİçδi−₄TF

325 “₄ó−θøβi₄İFδıøFuøóıç₄iγ₃F−üFlβεİFzøγiγδç₄óøFkçεγøöFéμFδıøF’_aVuFuεδçδi−₄Fi₄FmonzFsi₄çγøFnβ−₃F
iéγ−lεδøFji₄öi₄İFnβøøFm₄øβİμFkçlóεlçδi−₄γTF2022RFaRF

324 x−γiδiθøFç₄öF₄øİçδiθøFiuxiFβøóøpδ−βF₃−öεlçδ−βγFéçγøöF−₄FδβióμólióFéiγpiöi₄øFöøβiθçδiθøbFui₄−βF
γδβεóδεβçlFóıç₄İøFi₄θøβδγFδıøFδμpøF−üFçóδiθiδμTF2022RFYXRFY]VSY]Y 0

323 q₄FSilió−FSδεöμF−₄Fxβøöióδi₄İFmüüøóδγF−üFpXZYtFuεδçδi−₄Fi₄LlδciLİδcFjçóillεγFγεéδiliγLlδcUiLİδcF
tøθç₄γεóβçγøFδ−κçβöγFSεóβ−γøFji₄öi₄İFiüüi₄iδμTFWV]WRFWWaSWX_

322 q₄óβøçγi₄İFδıøFmüüióçóμF−üFSøpβ−λøδi₄øFçγFç₄Fi₄δiöøpβøγγç₄δF“γi₄İFkıçβİøâ��’βç₄γüøβFk−₃pløλøγTF
2022RFX_RFYXaV 1

321 xçδδøβ₄i₄İF−üFSølüSiγγø₃éløöFu−₄−lçμøβγF−üFi₃pıipıilióFuεlδiγøİ₃ø₄δFtiİç₄öγF−₄Fvç₄−pçβδióløγF
ç₄öFløγiİ₄Fxçβç₃øδøβγFü−βFxβ−δøi₄Fq₄δøβçóδi−₄γTF 0

320
u−løóεlçβFlμ₄ç₃ióFSδεöμF−üFuøóıç₄iγ₃F“₄öøβlμi₄İFvçδεβøF−üFu−løóεlçβFzøó−İ₄iδi−₄Fç₄öFδıøFz−løF
−üFkβ−γγli₄køβFi₄FδıøFSμ₄δıøγiγF−üFSçl₃øδøβ−lS’çβİøδi₄İFu−løóεlçβlμFq₃pβi₄δøöFx−lμ₃øβFü−βFi₄çlμγiγF
−üFSçl₃øδøβ−lF—i₄çü−çδøFi₄Fji−l−İióçlFnlεiöTF2022RFX_RFY]Wa

319 müüøóδF−üFkçδøóıi₄Fq₄δøβçóδi−₄F−₄Fzøİεlçδi−₄F−üFSδçβóıFliİøγδiéiliδμFöεβi₄İFp−δSøλδβεγi−₄FYlF
xβi₄δi₄İbFγδβεóδεβçlFç₄çlμγiγFç₄öFγi₃εlçδi−₄FγδεöμTF2022RFWYYYaZ 1
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318 “₄öøβγδç₄öi₄İFδıøFuç₄₄−γøF’βç₄γüøβFuøóıç₄iγ₃F−üFuμó−éçóδøβiçlFxı−γpıçδiöμlS₃μ−Si₄−γiδ−lF
uç₄₄−γμlδβç₄γüøβçγøFiFüβ−₃Fu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γTF 0

317 klçγγióçlFn−βóøSniølöFxçβç₃øδøβγFü−βFkγxéjβYFxøβ−θγkiδøFvç₄−óβμγδçlγTF 1

316 m₄ó−öi₄İFuç₄ipεlçδi−₄F−üFlviSvç₄−pçβδióløFiγγø₃éløöFvç₄−β−é−δF“γi₄İFq₄öøpø₄öø₄δlμFkıçβİøöF
iββçμFvç₄−p−βøγTFXXVVYW8 0

315 q₃₃ε₄−i₄ü−β₃çδióγFİεiöøöFöøγiİ₄F−üFçF₄øλδFİø₄øβçδi−₄Føpiδ−pøSéçγøöFθçóói₄øFçİçi₄γδFsçp−γiF
Sçβó−₃çTF2022RFWVVa8]

314 q₄ö−óμç₄i₄øFİβøø₄Fp−δø₄δiçδøöFpçóliδçλølF₄ç₄−pβ−öβεİγFü−βFi₃çİi₄İFç₄öFóıø₃−δıøβçpμTFXVXXVVV8 1

313
ji₄öi₄İF−üFéi−çóδiθøFøγóεli₄Fç₄öFøγóεløδi₄FκiδıFıø₄FøİİFκıiδøFlμγ−πμ₃øbFSpøóδβ−γó−pióFç₄öF
ó−₃pεδçδi−₄çlF₃øδı−öγFδ−Fó−₃pβøıø₄γiθølμFølεóiöçδøFδıøFéi₄öi₄İFçüüi₄iδiøγRFi₄δøβçóδi₄İFü−βóøγRFç₄öF
ó−₄ü−β₃çδi−₄çlFçlδøβçδi−₄γFçδF₃−løóεlçβFløθølTF2022RFY]VRFWWaZXY

0

312 q₄δøβ₃−løóεlçβFi₄δøβçóδi−₄γFi₄Féi₄çβμF₃iλδεβøγF−üFü−β₃ç₃iöøFç₄öFçóøδ−₄øTF2022RF[]VRFWWY[W_

311 x−lçβiπçéløF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄γF−₄FδıøFó−₄öεóδiθiδμF−üFpεβøFWS₃øδıμli₃iöçπ−liε₃F
çóøδçδøFγμγδø₃γTF 0

310 u−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γFzøθøçlFSδβεóδεβçlFq₄δøβó−₄₄øóδi−₄γFκiδıi₄FSøóWZSxpFjipçβδiδøF
l−₃çi₄Füβ−₃Fpε₃ç₄Fvøεβ−üiéβ−₃i₄TF2022RFXYRF[_V_

309
i₄i−₄ióFtipiöFklεγδøβi₄İSuøöiçδøöFjçóδøβióiöçlFióδiθiδμFç₄öFSøløóδiθøF’−λióiδμF−üFyεçδøβ₄çβμF
i₃₃−₄iε₃SSεéγδiδεδøöFx−lμóçδi−₄ióFxεllεlç₄Fçİçi₄γδFδıøFSδçpıμl−ó−óóεγFçεβøεγFjçóδøβiçlF
uø₃éβç₄øTF

2

308 zøplióçSmλóıç₄İøFm₄θøl−pi₄İFliγδβiéεδi−₄FSç₃pli₄İF“γi₄İFoø₄øβçliπøöFiujmzFn−βóøSniølöF
’−p−l−İiøγbFipplióçδi−₄Fδ−FzølçδiθøFpμöβçδi−₄FnβøøSm₄øβİμFkçlóεlçδi−₄γFü−βFtçβİøFSøδγF−üFu−løóεløγTF 1

307 i₃pı−δøβiói₄FjFçγγø₃éløγFi₄δ−Fγøθø₄S₃−løóεløFi−₄Fóıç₄₄ølγbFi₄FvuzFç₄öF₃−løóεlçβFöμ₄ç₃ióγF
γδεöμTF2022RF8RF 1

306 ’κ−FöøóçöøγF−üFuçβδi₄ibFjøδδøβFéøçöγRFéβ−çöøβFγó−pøTF 5

305 q₄FSilió−Fliγó−θøβμFç₄öFwpδi₃iγçδi−₄F−üFçFv−θølFSδβεóδεβçlFklçγγF−üFpγpaVFkS’øβ₃i₄çlFl−₃çi₄F
q₄ıiéiδ−βγTF2022RFWXRF88Z 0

304 iFε₄iαεølμFγδçéløFδβi₃øβióF₃−öølF−üFSizSSk−”SXFγpikøFδβç₄γ₃ø₃éβç₄øFö−₃çi₄TF

303 løθøl−p₃ø₄δF−üFwxtSSiiUuFxçβç₃øδøβγFü−βFSi₃εlçδi−₄γF−üFoFxβ−δøi₄Sk−εpløöFzøóøpδ−βγFç₄öF
wδıøβFuø₃éβç₄øFxβ−δøi₄γTF 0

302 viβ₃çδβølθiβFzøγiγδç₄δFSizSSk−”SXF”çβiç₄δγFκiδıFpiİıFniδ₄øγγFi₄F”iδβ−TF 2

301 liüüøβø₄δiçlFióδiθçδi−₄F−üF’zxu8FéμFδıøFSδøβø−iγ−₃øβγF−üFuø₄δı−lTFWYRF
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300 qöø₄δiüióçδi−₄F−üFp−δø₄δiçlF₄çδεβçlFó−₃p−ε₄öFi₄ıiéiδ−βγFç₄öFöβεİFlikøF₃−løóεløγFçİçi₄γδFıε₃ç₄F
um’’tYFéμFö−óki₄İFç₄öF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄TF 0

299 oβçpıStøçβ₄i₄İFoεiöøöFuøóıç₄iγδióFq₄γiİıδγFi₄δ−Fq₃ipø₄ø₃Fpμöβ−lμγiγFi₄FomSFkçβéçpø₄ø₃çγøγTF 0

298 ”ø₄øδ−ólçλFløóβøçγøγFδıøFmλpβøγγi−₄F−üFδıøFSpikøFxβ−δøi₄Fδıβ−εİıFi₃i₄−FióiöγFyZaYFç₄öFSZaZFi₄F
SizSSk−”SXTF2022RFWWRFWaXZ 0

297 mθçlεçδi−₄F−üFδıøFi₄ıiéiδ−βμFp−δø₄δiçlF−üF”çlpβ−ióFçóiöFçİçi₄γδFıiγδ−₄øFöøçóøδμlçγøF−üFtøiγı₃ç₄içF
ö−₄−θç₄iFç₄öFó−₃pεδçδi−₄çlFγδεöiøγF−üF”çlpβ−ióFçóiöFöøβiθçδiθøγTFWSW8

296 u−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γFmγδçéliγıFδıøFu−løóεlçβFjçγiγFü−βFδıøFjβ−çöFill−γδøβμFp−δγp−δF
liγδβiéεδi−₄γFi₄FδıøF’øδβçóμóli₄øFzøpβøγγ−βTF2022RFWZZRFWV8_VSWV88_ 4

295 uçβk−θFSδçδøFSδεöμF−üFmløóδβ−γδçδióFkıç₄₄øli₄İFκiδıi₄FδıøF’βióçβé−λμlióFióiöFkμóløFSεpøβó−₃pløλTF

294 ióδiθçδi−₄F₃øóıç₄iγ₃F−üFδıøFıε₃ç₄FS₃−−δıø₄øöFβøóøpδ−βTF

293 kıçi₄FüløλiéiliδμF−üF₃øöiói₄çlFlipiöγFöøδøβ₃i₄øγFδıøiβFγøløóδiθøFpçβδiδi−₄i₄İFi₄δ−FlipiöFöβ−pløδγTF2022RF
WYRF 1

292 k−₃pεδçδi−₄çlF₃øδı−öγFç₄öFδıø−βμFü−βFi−₄Fóıç₄₄ølFβøγøçβóıTF2022RF_RF 1

291 x−δø₄δiçlF“γøF−üF’øçF’βøøFwilFçγFçFliγi₄üøóδç₄δFiİø₄δFçİçi₄γδFk−β−₄çθiβεγøγbFiFk−₃éi₄øöF
mλpøβi₃ø₄δçlFç₄öFSi₃εlçδi−₄FSδεöμTF2022RFX_RFY_8] 2

290 uølçδ−₄i₄FöβεİγFi₄ıiéiδFSizSSk−”SXFø₄δβμFi₄δ−FδıøFéβçi₄Fç₄öFθiβεγSi₄öεóøöFöç₃çİøF−üFóøβøéβçlF
γ₃çllFθøγγølγTF2022RF_aRF 0

289 wpδióçlFk−₄δβ−lF−üFvøεβ−₄çlFióδiθiδiøγFκiδıFxı−δ−γκiδóıçéløFvç₄−θøγióløγTF

288 ’ıøFz−løF−üFSεβüçóøFkıø₃iγδβμFi₄FδıøFwβiø₄δçδi−₄çlFjøıçθi−βF−üF–çδøβFçδFç₄Fq₄δøβüçóøTF

287 q₄γiİıδγFüβ−₃FçFó−₃pεδçδi−₄çlFç₄çlμγiγF−üFδıøFSizSSk−”SXFw₃ióβ−₄Fθçβiç₄δbFp−γδâ��pçδı−İø₄F
i₄δøβçóδi−₄RFpçδı−İø₄ióiδμRFç₄öFp−γγiéløFöβεİFδıøβçpøεδióγTF2022RFWVRF 0

286 liγó−θøβμF−üFoSsY˛†Fq₄ıiéiδ−βγFδıβ−εİıFq₄FSilió−Fxβøöióδi−₄Sç₄öSmλpøβi₃ø₄δFkμóli₄İFSδβçδøİμRFç₄öF
ji−l−İióçlFmθçlεçδi−₄TF2022RFX_RFY8X[

285 Siİ₄iüióç₄óøF−üFv−₄Slt”wFq₄δøβçóδi−₄γF−₄FδıøFk−S’βç₄γp−βδF−üFnε₄óδi−₄çliπøöFuεlδiκçlløöFkçβé−₄F
vç₄−δεéøγFç₄öFS−ilFvç₄−pçβδióløγFi₄Fx−β−εγFuøöiçTF 2

284 ımzoFjl−ókçöøFxβøöióδi−₄FéμFk−₃éi₄i₄İFSiδøFqöø₄δiüióçδi−₄FéμFtiİç₄öFk−₃pøδiδiθøFSçδεβçδi−₄Fç₄öF
xıμγió−óıø₃ióçlFxβ−pøβδiøγTF2022RFZRF]YVS]Z] 1

283 iγγøγγ₃ø₄δF−üFδıøFk−₃p−₄ø₄δγF−üFδıøFmløóδβ−γδçδióFx−δø₄δiçlF−üFxβ−δøi₄γFi₄FS−lεδi−₄bFk−₃pçβi₄İF
mλpøβi₃ø₄δFç₄öF’ıø−βμTF2022RFWX]RFZ[ZYSZ[[Z 2
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282 olμó−pβ−δøi₄F₃−løóεlçβFöμ₄ç₃ióγFç₄çlμγiγbFSizSSk−”SXFγpikøFİlμó−pβ−δøi₄FóçγøFγδεöμTF2022RF

281 q₄Fγilió−Fi₄θøγδiİçδi−₄F−üF−λi₄ö−løFçlkçl−iöγFüβ−₃F“₄óçβiçFpøββ−δδøδiiFç₄öF“₄óçβiçFlç₄−γçFüTF
pıilippi₄ø₄γiγFü−βFkw”qlSWaFδıøβçpμbFçFliİç₄öFçüüi₄iδμFç₄öFóıçβçóδøβiπçδi−₄FγδεöμTF2022RF

280 uøγ−γóçløFu−öøli₄İF−üFuióølliπçδi−₄Fç₄öFiöγ−βpδi−₄F−üFSεβüçóδç₄δγFç₄öFSεβüçóδç₄δStikøFx−lμ₃øβγFi₄F
S−lεδi−₄bFkıçllø₄İøγFç₄öFwpp−βδε₄iδiøγTF 1

279 ’çβİøδSéçγøöFθiβδεçlFγóβøø₄i₄İRFó−₃pεδçδi−₄çlF₃εlδiγó−βi₄İFö−óki₄İFç₄öF₃−løóεlçβFöμ₄ç₃ióγF
γi₃εlçδi−₄F−üFγ₃çllF₃−løóεløγFçγFpβ−₃iγi₄İFöβεİFóç₄öiöçδøFçüüøóδi₄İFki₄øγi₄SlikøFpβ−δøi₄FsqnkWTF

278 q₄δøβplçμFéøδκøø₄FδıøFm₄ç₃i₄øFç₄öFq₃i₄øFn−β₃γF−üFδıøFpμöβ−lμπøöFq₃ipø₄ø₃Fi₄FδıøFióδiθøFSiδøγF−üF
uøδçll−S˛†Slçóδç₃çγøγFç₄öFi₄F–çδøβFS−lεδi−₄TF 1

277 w₄FδıøF₃øóıç₄iγ₃Fü−βFδıøFıiİılμFγø₄γiδiθøFβøγp−₄γøF−üFóøllεl−γøF₄ç₄−üiéøβFıμöβ−İølγFδ−FδıøF
pβøγø₄óøF−üFi−₄ióFγ−lεδøγTF2022RFXaRF]WVaS]WXW 0

276 nβ−₃Fu−løóεlçβFlμ₄ç₃ióγFδ−FSεpβç₃−løóεlçβFwβİç₄iπçδi−₄bF’ıøFz−løF−üFxquFtipiöγFi₄FδıøFwβiİi₄çliδμF
−üFδıøFuμó−éçóδøβiçlFxlçγ₃çFuø₃éβç₄øTF 0

275 ji₄öi₄İFnβøøFm₄øβİiøγF−üFxiøπ−WFkıç₄₄ølFiİ−₄iγδγFçδFxβ−δøi₄Suø₃éβç₄øFq₄δøβüçóøTF

274 pçπçβö−εγFSı−βδóεδγFi₄FSδç₄öçβöFji₄öi₄İFnβøøFm₄øβİμFkçlóεlçδi−₄γTF2022RFWYRF]X[VS]X[8 0

273 Spøóδβ−γó−pióFç₄öFu−løóεlçβFl−óki₄İFSδεöiøγF−üFkεNqqORFviNqqORFk−NqqORFç₄öFu₄NqqOFk−₃pløλøγFκiδıF
i₄δió−₄θεlγç₄δF’ıøβçpøεδióFiİø₄δFoçéçpø₄δi₄TF2022RFX_RFZYWW 0

272
p−₃−l−İμF₃−öøli₄İRFθiβδεçlFγóβøø₄i₄İRF₃−løóεlçβFö−óki₄İRF₃−løóεlçβFöμ₄ç₃ióFNulOFγi₃εlçδi−₄RFç₄öF
ilum’Fçppβ−çóıøγFü−βFiöø₄δiüióçδi−₄F−üF₄çδεβçlFç₄δiSxçβki₄γ−₄Fçİø₄δγFδçβİøδi₄İFuiwSjFpβ−δøi₄TF
2022RFWY]8VY

1

271 xıçγøFéøıçθi−βγF−üFi−₄ióFliαεiöγFçδδβiéεδøöFδ−FδıøFöεçlFi−₄ióFç₄öF−βİç₄ióF₄çδεβøTF 0

270 ’çβİøδi₄İFSδβøpδ−₃μóøγSløβiθøöFSδβøpδø₄−lFløβiθçδiθøγFçİçi₄γδFoμ₄øó−l−İióçlFkç₄óøβF’çβİøδF
xqsYkibFi₄Fq₄FSilió−Fippβ−çóıTF2022RFXVXXRFWSW[ 0

269 w₄FδıøFü−βóøFüiølöF−pδi₃iγçδi−₄F−üFJJéøδçJJSlçóδç₃Fó−βøγFεγi₄İFδıøFü−βóøFüiølöF’−−lkiδTF

268 q₄Fγilió−Föiγó−θøβμF−üF₃εlδiSδçβİøδi₄İFi₄ıiéiδ−βγFü−βFδıøFkw”qlSWaFδβøçδ₃ø₄δFéμF₃−løóεlçβFö−óki₄İRF
₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄FγδεöiøγRFç₄öFilum’Fpβøöióδi−₄γTF 4

267 xβ−óμç₄iöi₄FkWFt−óçδi−₄RFq₄δøβçóδi−₄RFç₄öFiİİβøİçδi−₄Fi₄F’κ−Fk−₃pløλFji−₃ø₃éβç₄øγTF2022RFWXRF]aX 1

266 iεδ−₃çδi−₄F−üFiuwmjiFp−lçβiπçéløFü−βóøFüiølöFü−βFγ₃çllF₃−løóεløγbFx−lδμpøFXTFJournal of 
Computational ChemistryRF 3.5 1

265 q₄δøİβçδiθøFpl—SuSFø₄çéløγFαεç₄δiüióçδi−₄F−üFδıøFó−₄ü−β₃çδi−₄çlFlç₄öγóçpøF−üFδıøFγεİçβF
δβç₄γp−βδøβF—μlmTF
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264 Zøβ−Sk−γδFk−ββøóδi−₄γFδ−Fq₄ülεø₄óøFnε₄óδi−₄çlFk−øüüióiø₄δγFüβ−₃FjçδıFzøγp−₄γøFnε₄óδi−₄γTF 1

263 uø₃éβç₄øFóεβθçδεβøFγø₄γi₄İFç₄öFγμ₃₃øδβμFéβøçki₄İF−üFδıøFuXFpβ−δ−₄Fóıç₄₄ølFüβ−₃Fq₄ülεø₄πçFiTF

262 ppFmüüøóδF−₄Ftiİç₄öFji₄öi₄İFδ−Fç₄Fm₄πμ₃øFióδiθøFSiδøTF

261 klqFmλøβδγFi₄δiS’ε₃−βFmüüøóδγFéμFjl−óki₄İFδıøFn−λuWSlviFq₄δøβçóδi−₄TF2022RFWVRFW]_W

260 u−öøli₄İFoöYQFk−₃pløλøγFü−βFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γbF’−κçβöFçFzçδi−₄çlFwpδi₃iπçδi−₄F−üF
uzqFk−₄δβçγδFiİø₄δγTF

259 q₄Sγilió−Fiöø₄δiüióçδi−₄F−üFóβiδióçlFβøγiöεøγFi₄FδıøF₃ç₄₄−γøSδβç₄γüøβF₃øóıç₄iγ₃F−üF
pı−γpıçδiöμlS₃μ−Si₄−γiδ−lF₃ç₄₄−γμlδβç₄γüøβçγøFjgTF2022RF]XWRFWZSWa

258 ’ıøFβ−løF−üFóçδøóıi₄Fi₄Føløóδβ−p−βçδi−₄F−üFpç₄óβøçδióFóç₄óøβFóøllγFâ��FmüüøóδγF−₄Fp−βøFü−β₃çδi−₄Fç₄öF
₃εlδiöβεİFβøγiγδç₄óøFpβ−δøi₄γTF2022RFWZ_RFWV8Waa 1

257 uçδβiλF₃øδçll−pβ−δøi₄çγøSaFçóδiθiδμFi₄FøκøγMF₃ilkFç₄öFiδγFβølçδi−₄γıipFδ−Fγ−₃çδióFóøllFó−ε₄δγTF2022RF
WYZRFWV[ZY8

256 müüióiø₄δFøli₃i₄çδi−₄F−üFπøçβçlø₄−₄øFçδFıiİıFpβ−óøγγi₄İFδø₃pøβçδεβøγFéμFçFβ−éεγδF₃εδç₄δF−üF
oli−ólçöiε₃Fβ−γøε₃Fπøçβçlø₄−₄øFlçóδ−₄çγøTF2022RFWZXRFWVaXXX 0

255 qöø₄δiüióçδi−₄F−üFS₃çllSu−løóεløFq₄ıiéiδ−βγF−üFniéβ−élçγδFoβ−κδıFnçóδ−βFXYFSiİ₄çli₄İFθiçFq₄FSilió−Fp−δF
Sp−δFxβøöióδi−₄Fç₄öFu−løóεlçβFl−óki₄İFδ−F˛–Ssl−δı−TF 0

254 k−ββøóδi−₄Fδ−Fâ��Sεpβç₃−løóεlçβFuøóıç₄−γø₄γiδiθøFx−δçγγiε₃Fkıç₄₄ølFn−β₃øöFéμFnlε−βi₄çδøöF
i₃pıipıilióFkμól−pıç₄øâ��TF

253 niβγδSi₄SklçγγFill−γδøβióFq₄ıiéiδ−βγF−üFlvu’YiFliγβεpδFxβ−δøi₄â��xβ−δøi₄Fq₄δøβçóδi−₄γFç₄öFq₄öεóøF
ióεδøFuμøl−iöFtøεkø₃içFkøllFliüüøβø₄δiçδi−₄TF

252 m₄ıç₄ói₄İFδıøβ₃çlFγδçéiliδμFç₄öFlμδióFçóδiθiδμF−üFpıçİøFlμγi₄FxlμijWFüβ−₃Fiói₄øδ−éçóδøβFéçε₃ç₄₄iiTF 1

251 liγδi₄óδFu−öøγF−üFpiööø₄FSδβεóδεβçlFlμ₄ç₃ióγFi₄FδıøFnε₄óδi−₄i₄İF−üFç₄Fill−γδøβióFx−lμγçóóıçβiöøF
tμçγøTF2022RF8RFaYYSaZ_ 0

250 xβøli₃i₄çβμFliγó−θøβμF−üFS₃çllFu−løóεløFq₄ıiéiδ−βγF−üFmpiöøβ₃çlFoβ−κδıFnçóδ−βFzøóøpδ−βFNmonzOF
’ıçδFji₄öFδ−FδıøFmλδβçóøllεlçβFl−₃çi₄TF2022RFWZRFY]Z_

249 müüøóδF−üFSεβüçóøFpμöβ−pı−éióiδμF−₄FδıøFiöγ−βpδi−₄F−üFçFxilεγSløβiθøöFiöıøγi₄SlikøFxøpδiöøTF 0

248 løθøl−p₃ø₄δRFu−løóεlçβFl−óki₄İRFç₄öFq₄FSilió−FilumFmθçlεçδi−₄F−üFSøløóδiθøFitzXFq₄ıiéiδ−βγFü−βF
δıøF’βøçδ₃ø₄δF−üFliçéøδióFk−₃plióçδi−₄γFθiçFSεppβøγγi−₄F−üFδıøFx−lμ−lFxçδıκçμTF2022RF_RFX]ZX[SX]ZY] 1

247 lçδçSkø₄δβióFløθøl−p₃ø₄δF−üFtiİ₄i₄FSδβεóδεβøâ��S−lεéiliδμFzølçδi−₄γıipγFi₄FløøpFmεδøóδióFS−lθø₄δγF
“γi₄İFu−løóεlçβFSi₃εlçδi−₄γTF2022RFWVRFWVWZZSWVW[] 0
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246 løγiİ₄F−üFxøpδiöøγFδıçδFn−löFç₄öFSølüSiγγø₃éløF−₄FoβçpıiδøTF 0

245
xıçβ₃çó−pı−βøFu−öøli₄İF−üF’çβİøδγFq₄üøγδøöFκiδıFióδiθiδμFkliüüγFθiçFu−løóεlçβFlμ₄ç₃ióγF
Si₃εlçδi−₄Fk−εpløöFκiδıFySizFç₄öFk−₃pçβiγ−₄FκiδıF−δıøβFxıçβ₃çó−pı−βøFoø₄øβçδi−₄Fuøδı−öγbF
slzFçγFkçγøFSδεöμTF

0

244 uøóıç₄iγ₃γFéμF–ıióıFS₃çllFu−løóεløFq₄ıiéiδ−βγFiββøγδFSøóWZFxı−γpıçδiöμli₄−γiδ−lF’βç₄γüøβFxβ−δøi₄F
ióδiθiδμTF

243 k−₃pεδçδi−₄çlFu−öøli₄İF−üFu−løóεlçβFuøóıç₄ióγFü−βFδıøFmλpøβi₃ø₄δçllμFq₄óli₄øöTF

242 ji−óıø₃ióçlFmθ−lεδi−₄F−üFçFx−δø₄δF’çβİøδF−üFu−γαεiδ−FtçβθióiöøRFYSpμöβ−λμkμ₄εβø₄i₄øF
’βç₄γç₃i₄çγøTF2022RFX_RFZaXa 1

241 u−løóεlçβFu−öøli₄İFç₄öFSi₃εlçδi−₄F−üFδıøFxøpδiö−İlμóç₄FtçμøβF−üFoβç₃Sx−γiδiθøFjçóδøβiçF
Sδçpıμl−ó−óóεγFçεβøεγTF 1

240 u−öεlçδi−₄F−üFóç₄₄çéi₄−iöFβøóøpδ−βFγiİ₄çli₄İFéμFø₄ö−óç₄₄çéi₄−iöγTF

239 kpizuuSo“qFıiİıSδıβ−εİıpεδFγi₃εlçδ−βFü−βFøüüióiø₄δFøθçlεçδi−₄F−üFpβ−δøi₄â��liİç₄öFi₄δøβçóδi−₄γF
κiδıFöiüüøβø₄δFü−βóøFüiølöγTF2022RFYWRF 2

238 u−løóεlçβFSi₃εlçδi−₄γF−üF’ıøβ₃−₃øóıç₄ióçlFxβ−pøβδiøγF−üFmp−λμSi₃i₄øFzøγi₄γTF 1

237 SqtkSSzvibF’−κçβöFçFSδβεóδεβøSjçγøöFlβεİFløγiİ₄Fippβ−çóıFü−βF’çβİøδi₄İFzviγFκiδıFS₃çllF
u−løóεløγTF 0

236 xβøγøβθi₄İFδıøFq₄δøİβiδμF−üFm₃piβióçlFn−βóøFniølöγTF2022RF]XRFY8X[SY8YW 1

235 müülελFöμ₄ç₃ióγF−üFδıøFç₄δiγøiπεβøFöβεİRFløθøδiβçóøδç₃RFδıβ−εİıFδıøFxSİlμó−pβ−δøi₄Fóıç₄₄ølF
βøθøçløöFéμFçöθç₄óøöFó−₃pçβçδiθøF₃−løóεlçβFγi₃εlçδi−₄γTF2022RFWXRF 0

234 uøδçé−lióFç₄öFSδβεóδεβçlFq₄γiİıδγFi₄δ−Fpμöβ−İø₄FSεlüiöøFuiγSzøİεlçδi−₄Fi₄Fm₄δøβ−ó−óóεγFüçøóçliγTF
2022RFWWRFW]V_

233 q₄δøβçóδi−₄γF−üFóεβóε₃i₄â��γFöøİβçöçδi−₄Fpβ−öεóδγFκiδıFδıøFi˛†ZXFöi₃øβbFiFó−₃pεδçδi−₄çlFγδεöμTF

232 iF“₄iαεølμFSδçéløF’βi₃øβióFu−öølF−üFSizSSk−”SXFSpikøF’βç₄γ₃ø₃éβç₄øFl−₃çi₄TF2022RFXYRFaXXW 0

231 “₄öøβγδç₄öi₄İFδıøFó−₃pøδi₄İFpçδıκçμγFløçöi₄İFδ−Fıμöβ−pμβø₄øFç₄öFiγ−øliγçéøδıçδβiø₄øTFW8RFa_XSa_8

230 viçói₄ç₃iöøFø₄ıç₄óøγFóçδıølióiöi₄F₃øöiçδøöFSizSSk−”SXF₃ø₃éβç₄øFöiγβεpδi−₄TF

229 ”iβδεçlFSóβøø₄i₄İFü−βFnliSippβ−θøöFlβεİγF’ıçδFSøløóδiθølμFq₄ıiéiδFiβİi₄çγøF’μpøFWFç₄öFXTF2022RFX_RF[WYZ 1
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228 SølüSçγγø₃éli₄İFxøpδiöøγFκiδıFq₄δøβ₄çlFq−₄iπçéløF“₄₄çδεβçlFi₃i₄−FióiöγbFiFvøκFç₄öFoø₄øβçlF
ippβ−çóıFδ−FppSβøγp−₄γiθøFxøpδiöøFuçδøβiçlγTF

227 zçδi−₄çlFöøγiİ₄Fü−βFıiİıFéi−−βδı−İ−₄çlFülε−β−İø₄ióiδμF−üFδøδβçπi₄øSø₄ó−öøöFİβøø₄Fülε−βøγóø₄δF
pβ−δøi₄γTF 2

226 kçβé−₄Fvç₄−ö−δγFüβ−₃Fç₄Fq₄FSilió−FxøβγpøóδiθøTF2022RFWXXRFWY_VaSWY_aa 2

225 nβçİ₃ø₄δSéçγøöFöøγiİ₄F−üFSizSSk−”SXFupβ−Fi₄ıiéiδ−βγTF 1

224 mllçİióFióiöFçγFçFx−δø₄δiçlFq₄ıiéiδ−βFçİçi₄γδFδıøFv−₄γδβεóδεβçlFxβ−δøi₄FvSYFpølióçγøF−üFZikçF”iβεγbFiF
u−løóεlçβFu−öølli₄İFSδεöμTF2022RFXVXXRFWSW[ 1

223 kçδçlμδióFuøóıç₄iγ₃F−üFi’xFpμöβ−lμγiγFi₄FδıøFi’xçγøFl−₃çi₄F−üFpε₃ç₄FlviF’−p−iγ−₃øβçγøFqq˛–TF
2022RF]XRFY8a]SYaVa 1

222 S−lθø₄δFwβİç₄iπçδi−₄Fçβ−ε₄öFuøδıç₄øFliγγ−lθøöFi₄FiβóıøδμpçlFzøli₄øFç₄öFmδıçli₄øFløøpFmεδøóδióF
S−lθø₄δγFçγFzøθøçløöFéμFiqulFq₄θøγδiİçδi−₄TF 1

221 xβøóiγøFx−γiδi−₄i₄İF−üF–çδøβFqγFkβiδióçlFü−βFpμöβ−lμγiγFkçδçlμπøöFéμF[gSuøδıμlδıi−çöø₄−γi₄øF
vεólø−γiöçγøTF

220 i₄Føλpl−βçδi−₄F−üFø₄ıç₄ói₄İFδıøβ₃çlFγδçéiliδμF−üFløçδıøβFéμFıμöβ−pıilióiδμFβøİεlçδi−₄bFøüüøóδF−üF
ıμöβ−pıilióiδμF−üFpıø₄−lióFγμ₄δç₄TF2022RFZRF 1

219 jøıçθi−βF−üFkiδβçδøSkçppøöF“lδβçγ₃çllFo−löFvç₄−pçβδióløγF−₄FçFSεpp−βδøöFtipiöFjilçμøβFq₄δøβüçóøFçδF
iδ−₃ióFzøγ−lεδi−₄TF 1

218 zølçδiθøFéi₄öi₄İFüβøøFø₄øβİμFóçlóεlçδi−₄γFκiδıFδβç₄γü−β₃çδ−bFiF₃−løóεlçβFöμ₄ç₃ióγF
ø₄İi₄øSi₄öøpø₄öø₄δFδ−−lTFaRF 0

217 jipıø₄μlSéçγøöFγ₃çllF₃−løóεløFi₄ıiéiδ−βγbFv−θølFóç₄óøβFi₃₃ε₄−δıøβçpøεδióFçİø₄δγFδçβİøδi₄İF
xlSWUxlStWFi₄δøβçóδi−₄TF2022RF_YRFWW_VVW 2

216 q₄ülεø₄óøF−üFéβi₄øFó−₃p−γiδi−₄γF−₄Fκøδδi₄İFpβøüøβø₄óøF−üF₃−₄δ₃−βill−₄iδøFi₄Fβ−ókUéβi₄øU−ilFγμγδø₃bF
i₄Fi₄Fγilió−FγδεöμTF2022RF]V]RFW[Z88X 0

215 uitlqS’wnSuSFç₄öFi₄SöøpδıFöμ₄ç₃ióFγi₃εlçδi−₄γF−₄FδıøF₃−løóεlçβFü−βóøγFöøδøβ₃i₄i₄İFδıøFγδçéiliδμF
−üFδıøFZSıμöβ−λμéø₄π−ióFçóiöFâ��F˛†Skçγøi₄Fó−₃pløλFü−ll−κi₄İF“p’SlikøFδβøçδ₃ø₄δTF2023RFZVVRFWYZVZ_ 0

214 k−₃pεδçδi−₄çlF₃−öøli₄İF−üFp−δø₄δiçlF₃ilóióliéFöøβiθçδiθøγFi₄ıiéiδ−βSklsXFéi₄öi₄İFδıβ−εİıFİl−éçlF
ö−óki₄İFç₄öFçóóøløβçδøöF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄γTF2022RFYYRFWVWV]a 0

213 q₄δøβçóóiˆ‡₄Fi₄Fγilió−FöøFlçγF₃−lˆ'óεlçγFiİçδıiγülçθ−₄çRFi₃ø₄δ−ülçθ−₄çFμFxε₄ióçli₄çFó−₄FlçFq₃p−βδi₄çF
˛–WFıε₃ç₄çTF2022RFXYRFW[SXZ 0

212 zçδi−₄çlFó−₃pεδçδi−₄çlFçppβ−çóıøγFδ−FpβøöióδF₄−θølFöβεİFóç₄öiöçδøγFçİçi₄γδFløiγı₃ç₄içγiγTF2022RF 0

211 q₄Fγilió−Fpβøöióδi−₄F−üFδıøFç₄i₃çlFγεγóøpδiéiliδμFç₄öFθiβδεçlFγóβøø₄i₄İF−üF₄çδεβçlFó−₃p−ε₄öγFçİçi₄γδF
SizSSk−”SXbFu−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄FéçγøöFç₄çlμγiγTFWYRF 0

(-)
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210 uεδl−ókbFiFó−₃pεδçδi−₄çlFö−óki₄İFçppβ−çóıFü−βFüiλøöSéçóké−₄øFpβ−δøi₄Fγóçüü−löFöøγiİ₄TFaRF 0

209 ipplióçδi−₄γF−üFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄Fi₄Fxβ−δøi₄FSδεöμTF2022RFWXRF8ZZ 1

208 —ç₄δıçδi₄Fç₄öF8SøpiSλç₄δıçδi₄FçγF₄øκFp−δø₄δiçlFó−lóıiói₄øFéi₄öi₄İFγiδøFi₄ıiéiδ−βγbFçFó−₃pεδçδi−₄çlF
γδεöμTF 0

207 k−₃pçβçδiθøFq₄δøβçóδi−₄FSδεöiøγF−üFyεøβóøδi₄FκiδıFXSpμöβ−λμlSpβ−pμlS˛†Sóμól−öøλδβi₄Fç₄öF
XR]SuøδıμlçδøöS˛†Sóμól−öøλδβi₄TF2022RFX_RF[ZaV 0

206 SδβεóδεβøγFç₄öF₃ø₃éβç₄øFi₄δøβçóδi−₄γF−üF₄çδiθøFγøβ−δ−₄i₄Fδβç₄γp−βδøβFi₄Fó−₃pløλøγFκiδıF
pγμóı−γδi₃εlç₄δγTF 0

205 kıçβİøöFS₃çllFu−løóεløFji₄öi₄İFδ−Fuø₃éβç₄øγFi₄FulFSi₃εlçδi−₄γFmθçlεçδøöFçİçi₄γδFvuzF
mλpøβi₃ø₄δγTF2022RFWX]RF]a[[S]a]Y 0

204 xçβç₃øδβiπçδi−₄F−üFn−βóøFniølöFj−₄öøöF’øβ₃γFε₄öøβFSδβεóδεβçlFq₄ó−₄γiγδø₄óμTF 0

203 q₄FSilió−Fmθçlεçδi−₄F−üFpøλç₃øδıμlø₄øFi₃il−βiöøFløβiθçδiθøγFçγFx−δø₄δiçlFtε₃i₄çlFq₄ıiéiδ−βγF−üF
SizSSk−”SXFmFxβ−δøi₄TF2022RFXYRFWV]Z_ 0

202 uεlδiStøθølFpiİıS’ıβ−εİıpεδFSóβøø₄i₄İFü−βFliγó−θøβμF−üFtiİç₄öγF’ıçδFq₄ıiéiδFq₄γεli₄Fiİİβøİçδi−₄TF 0

201 qöø₄δiüióçδi−₄F−üFoβçpıø₄øFliγpøβγi−₄Fiİø₄δγFδıβ−εİıFu−løóεlçβFni₄İøβpβi₄δγTF 0

200 illSiδ−₃FSi₃εlçδi−₄γF“₄ó−θøβFSδβεóδεβçlFç₄öFlμ₄ç₃ióçlFxβ−pøβδiøγF−üFS’qvoFxβ−δøi₄γFi₄FδıøF
uø₃éβç₄øFSμγδø₃TF2022RF]XRFZZ8]SZZaa 0

199 SεβüçóøSoβçüδøöFkøllεl−γøFi₄F–çδøβbFq₄δøβüçóiçlFzøδø₄δi−₄Fç₄öFlμ₄ç₃ióçlFq₄İβøγγF−üFu−iγδεβøTF 0

198 lçδçSlβiθø₄Fuç₄μSj−öμFx−δø₄δiçlFm₄øβİμFnε₄óδi−₄γFü−βFoø₄øβióFu−løóεløγbFti₄øçβFilkç₄øγFçγFçF
xβ−−üS−üSk−₄óøpδFipplióçδi−₄TF 1

197 kø₄δβ−iöFu−løóεlçβFlμ₄ç₃ióγFkç₄FjøFoβøçδlμFióóøløβçδøöFδıβ−εİıFvøεβçlFvøδκ−βkFtøçβ₄øöF
kø₄δβ−iöFn−βóøγFløβiθøöFüβ−₃FxçδıFq₄δøİβçlFu−løóεlçβFlμ₄ç₃ióγTF 0

196 uøδçSi₄çlμγiγFzøθøçlγF’ıçδFiéγ−lεδøFji₄öi₄İFnβøøSm₄øβİμFkçlóεlçδi−₄γFippβ−çóıFkıø₃ióçlF
ióóεβçóμTF 1

195 jβç₄óıøöFp−lμøδıμlø₄øi₃i₄øbFkpizuuFü−βóøFüiølöFç₄öF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄γTF 0

194 k−₄ü−β₃çδi−₄çlFpøδøβ−İø₄øiδμFç₄öFq₄δøβóıçi₄Fxøβó−lçδi−₄FzøθøçløöFi₄Fç₄Fi₃−βpı−εγFk−₄şεİçδøöF
x−lμ₃øβTF2022RFW]RFWZZYXSWZZZX 0

193 uεlδiγpøóδβçlFç₄öFu−løóεlçβFl−óki₄İFSδεöiøγFzøθøçlFx−δø₄δiçlFmüüøóδiθø₄øγγF−üFi₄δiöøpβøγγç₄δF
nlε−λøδi₄øFéμFn−β₃i₄İFˇ�Sióóøpδ−βFk−₃pløλøγTF2022RFX_RF[88Y 0
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192 u−öεlçδ−βμF₃øóıç₄iγ₃γF−üF’izxF˛‡8SγøløóδiθøFiuxiFβøóøpδ−βFδıøβçpøεδióγTF 0

191 iβδiüióiçlF–çδøβFkıç₄₄ølγFn−β₃Fxβøóεβγ−βγFδ−FSp−₄İøStikøFiİİβøİçδøγFi₄F–çδøβâ��mδıç₄−lFuiλδεβøγTF
2022RFWX]RF]]X8S]]Y] 0

190 liγó−θøβμF−üFi₄ıiéiδ−βγFçİçi₄γδFSizSSk−”SXFçγγ−óiçδøöFüε₄İçlFó−i₄üøóδi−₄γFθiçFθiβδεçlFγóβøø₄i₄İRF
ilum’Føθçlεçδi−₄RFxiSSRF₃−løóεlçβFö−óki₄İRFöμ₄ç₃ióγFç₄öFpıçβ₃çó−pı−βøFγδεöiøγTF2022RFXaRFYY_SY[V 1

189 k−çóøβθçδøSløβiθøöFpμöβ−İølFκiδıFmüüøóδiθøF–çδøβFzøpεlγi−₄Fç₄öFz−éεγδF“₄öøβκçδøβFji−çöıøγi−₄F
xβ−₃−δøγF–−ε₄öFpøçli₄İTFXXVY8aV 1

188 ipδçγø₄γ−βγFjçγøöF−₄Foβçpıø₄øFniølöSmüüøóδF’βç₄γiγδ−βγFü−βFiβγø₄iδøFløδøóδi−₄TF2022RF[RFWX8Z8SWX8[Z 2

187
uø₃éβç₄øFtipiöγFiβøFç₄Fq₄δøİβçlFxçβδF−üF’βç₄γ₃ø₃éβç₄øFill−γδøβióFSiδøγFi₄FoxkzγbFiFkçγøFSδεöμF−üF
kç₄₄çéi₄−iöFkjWFzøóøpδ−βFj−ε₄öFδ−FçFvøİçδiθøFill−γδøβióFu−öεlçδ−βRFwzoX_[]aRFç₄öFi₄çl−İγTF
2022RF][RFWXXZVSWXX[[

1

186 iF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄FγδεöμFδ−Fi₄θøγδiİçδøFδıøFøüüøóδF−üFk]VF−₄Fδıøβ₃−SF₃øóıç₄ióçlFç₄öF
ølçγδióFpβ−pøβδiøγF−üFlomjiUlm’iF₄ç₄−ó−₃p−γiδøγTF2022RFYXRFYXSZX 0

185 tiİ₄i₄Fvç₄−pçβδióløFu−βpı−l−İμFløpø₄öγF−₄Fx−lμ₃øβFxβ−pøβδiøγFç₄öFS−lθø₄δFk−₃p−γiδi−₄bFç₄F
mλpøβi₃ø₄δçlFç₄öFk−₃pεδçδi−₄çlFSδεöμTF 0

184 q₃₃ε₄−i₄ü−β₃çδióγFippβ−çóıFδ−Fløγiİ₄Fv−θølFSεéε₄iδF”çóói₄øFçİçi₄γδFδıøFmpγδøi₄SjçββF”iβεγTF 0

183 ’ıøβ₃−γδçéiliπi₄İF₃øóıç₄iγ₃γF−üFóç₄−₄ióçlFγi₄İløFç₃i₄−FçóiöFγεéγδiδεδi−₄γFçδFçFopWF˛†Sİlεó−γiöçγøF
pβ−éøöFéμF₃εlδipløFulFç₄öFó−₃pεδçδi−₄çlFçppβ−çóıøγTF 0

182 x−lμθi₄μlFkıl−βiöøFvç₄−pçβδióløγFiüüøóδFkøllFuø₃éβç₄øFq₄δøİβiδμFéμFliγδεβéi₄İFδıøFxβ−pøβδiøγF−üF
δıøFuεlδió−₃p−₄ø₄δFtipiöFjilçμøβFi₄Fiβçéiö−pγiγFδıçliç₄çTF2022RFX_RF[aV] 0

181 u−løóεlçβFlμ₄ç₃ióγFq₄θøγδiİçδi−₄F−üFpμçlεβ−₄ç₄Fi₄Fji−lεéβióçδi−₄TF2022RFWZRFZVYW 0

180 zεδi₄Fx−δø₄δiçllμFji₄öγFδıøFoç₃₃çFSøóβøδçγøFkçδçlμδióFSiδøRFl−κ₄FzøİεlçδøγFδıøFv−δóıFSiİ₄çli₄İF
xçδıκçμFç₄öFzøöεóøγFSpıøβøFn−β₃çδi−₄Fi₄Fk−l−₄−γpıøβøγTF2022RFWXRFaX] 1

179 k−₄üi₄ø₃ø₄δFmüüøóδγF−₄Fliγδβiéεδi−₄Fç₄öF’βç₄γp−βδF−üFvøεδβçlFS−lεδøγFi₄FçFS₃çllFpμöβ−pı−éióF
vç₄−p−βøTF2022RFWX]RF__8WS__a[ 1

178 q₄δøβçóδi−₄γF−üFkεβóε₃i₄â��γFløİβçöçδi−₄Fxβ−öεóδγFκiδıFδıøFi˛†ZXFli₃øβbFiFk−₃pεδçδi−₄çlFSδεöμTF
2022RFWX]RF_]X_S_]Y_ 0

177 k−₄ü−β₃çδi−₄çlFø₄øβİiøγF−üF₃ióβ−γ−lθçδøöFvçFQFólεγδøβγFκiδıFpβ−δióFç₄öFçpβ−δióFγ−lθø₄δγFüβ−₃FonvF
₄FSλ’jF₃øδı−öγTF2022RFZYRFW8[]SW8]Y 1

176 zøθiγiδi₄İFδıøFéεβöø₄Fé−β₄øFéμFüε₃çβçγøbFø₄πμ₃çδióFıμöβçδi−₄F−üFç₄F−løüi₄TF 0

175 q₄ıiéiδi−₄F−üF₄−₄γδβεóδεβçlFpβ−δøi₄FW[F−üFSizSSk−”SXFéμFİ−löø₄FγpióøbFiFó−₃pεδçδi−₄çlFi₄γiİıδTF 2

(-)
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174 k−₄şεİçδøöFx−lμ₃øβFvç₄−pçβδióløγFçγFçF“₄iθøβγçlFpiİıSiüüi₄iδμFxβ−éøFü−βFδıøFSøløóδiθøFløδøóδi−₄F−üF
uióβ−plçγδióγTF 0

173 u−løóεlçβFuøóıç₄iγ₃γF−üFxı−γpı−øγδøβFj−₄öFn−β₃çδi−₄Fi₄F–çδøβF“γi₄İF’iİıδSji₄öi₄İFiéFq₄iδi−F
u−løóεlçβFlμ₄ç₃ióγTF 0

172 ipplióçδi−₄F−üFδıøFXSöø−λμİlεó−γøFγóçüü−löFçγFçF₄øκFóıiβçlFpβ−éøFü−βFølεóiöçδi−₄F−üFδıøFçéγ−lεδøF
ó−₄üiİεβçδi−₄F−üFγøó−₄öçβμFçló−ı−lγTF2022RFWXRF 0

171 müüøóδF−üFjβç₄óıi₄İF−₄FuεδεçlFS−lεéiliδμF−üFilkç₄øâ��kwXFSμγδø₃γFéμFu−løóεlçβFSi₃εlçδi−₄γTF 1

170 “₄óøβδçi₄δμFlβiθø₄Flμ₄ç₃ióγFü−βFióδiθøFtøçβ₄i₄İF−üFq₄δøβçδ−₃ióFx−δø₄δiçlγTF 0

169 k−₃pçβiγ−₄F−üFδıøF“₄iδøöSFç₄öFillSiδ−₃Fzøpβøγø₄δçδi−₄γF−üFNpçl−Oçlkç₄øγFjçγøöF−₄F’κ−F
k−₄öø₄γøöSxıçγøFn−βóøFniølöγFwpδi₃iπøöFçİçi₄γδFδıøFSç₃øFmλpøβi₃ø₄δçlFlçδçFSøδTF 2

168 u−öøli₄İF−üFγεpβç₃−løóεlçβFéi−p−lμ₃øβγbFtøçöi₄İFδıøFi₄Fγilió−Fβøθ−lεδi−₄F−üFδiγγεøFø₄İi₄øøβi₄İFç₄öF
₄ç₄−₃øöiói₄øTF2022RFWWRFXa][SXaa] 0

167 k−₄ü−β₃çδi−₄çlFxβøüøβø₄óøγF−üFxμβiö−₄øFiöø₄i₄øFli₄εólø−δiöøγFüβ−₃Fu−løóεlçβFlμ₄ç₃ióγF
Si₃εlçδi−₄γTF2022RFXYRFWW8]] 0

166 ’ıβøøSöi₃ø₄γi−₄çlFγδβεóδεβøF−üFçF₃μó−éçóδøβiçlF−liİ−βié−₄εóløçγøFβøθøçlγFçFε₄iαεøFkSδøβ₃i₄çlFδçilF
δıçδFγδçéiliπøγFδıøFı−₃−öi₃øβTF2022RFWVX[a[ 0

165 nβøøFø₄øβİμFpøβδεβéçδi−₄Fóçlóεlçδi−₄γF−üFδøδβçıμöβ−αεi₄−li₄øγFó−₃pløλøöFδ−FδıøFüiβγδF
éβ−₃−ö−₃çi₄F−üFjzlZTF 0

164
ji−óıø₃ióçlFç₄öFSδβεóδεβçlFkıçβçóδøβiπçδi−₄F−üFkıiSklçγγFolεδçδıi−₄øF’βç₄γüøβçγøγbFiFS₄çpγı−δF−₄F
δıøFolεδçδıi−₄øF’βç₄γüøβçγøFm₄ó−öøöFéμFγllVV]_Foø₄øFi₄FδıøFkμç₄−éçóδøβiε₃FSμ₄øóı−óμγδiγFγpTF
Sδβçi₄FxkkF]8VYTF2022RFWXRFWZ]]

0

163 SδβεóδεβøSoεiöøFløγiİ₄Fç₄öFwpδi₃iπçδi−₄F−üFx−δø₄δiçlFlβεİlikø₄øγγFq₄ıiéiδ−βγFü−βF’on˛†zqFκiδıFδıøF
xμββ−l−pμβi₃iöi₄øFSóçüü−löTF2022RFW[RFWX]Z 0

162 ’ıøFöøδøβ₃i₄çδi−₄F−üFδıøFøüüøóδNγOF−üFγ−lεδøFóçββiøβFüç₃ilμFXXS₃ø₃éøβFXFNStkXXiXOFıçpl−δμpøF
θçβiç₄δγF−₄FöβεİFéi₄öi₄İFθiçF₃−løóεlçβFöμ₄ç₃ióFγi₃εlçδi−₄Fγμγδø₃γTF2022RFWXRF 0

161 løθøl−p₃ø₄δF−üFθø₄øδ−ólçλFpøβü−β₃ç₄óøFεγi₄İFiδγF₄øκFöøβiθçδiθøγF−₄FjktSXFpβ−δøi₄Fi₄ıiéiδi−₄TF 1

160 müüøóδF−üFq₄δøβçóδi−₄γFéøδκøø₄FilkμlFkıçi₄γFç₄öFS−lθø₄δFSδβεóδεβøγF−₄FtøκiγFióiöFkçδçlμπøöF
mp−λiöçδi−₄γTFWYY_XSWYYaY 1

159 Sεéγδç₄δiçlFmüüøóδF−üF’øβ₃i₄çlFoβ−εpγFi₄FóiγSx−lμiγ−pβø₄øbFi´ uεlδiγóçløFu−løóεlçβFlμ₄ç₃ióγF
Si₃εlçδi−₄FSδεöμTF 1

158 yεç₄δε₃SéçγøöF₃çóıi₄øFløçβ₄i₄İFç₄öFiqF₃−öølγFδ−Fİø₄øβçδøFü−βóøFüiølöFpçβç₃øδøβγFü−βFöβεİSlikøF
γ₃çllF₃−løóεløγTFaRF 0

157 m₄ö−₃øδβiμçlFıˆ…óβøløβöøFSpiβεli₄çFplçδø₄γiγFøkγδβøγi₄i₄Fki₃μçγçlFéilø¯�i₃i₄i₄Fγøˆ§ióiFγiδ−δ−kγiγiδøγibF˜°₄F
θiδβ−FθøFi₄Fγilik−Fμçklç¯�˜–₃TF 0
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156 m₄ıç₄óøöFk−₃pçδiéiliδμFç₄öFSøløóδiθiδμFi₄FuiλøöFuçδβiλFuø₃éβç₄øγFü−βFxβ−pμlø₄øUxβ−pç₄øF
Søpçβçδi−₄TF 0

155 wéγøβθi₄İFp−κFolεδçδıi−₄øFç₄öFSSpøλμlFolεδçδıi−₄øFji₄öFδ−Folεδçδıi−₄øFSS’βç₄γüøβçγøFüβ−₃F
zıipióøpıçlεγFNj−−pıilεγOF₃ióβ−plεγTF2022RFXYRFWX__[ 0

154 mløóδβ−γδçδióFk−₄δβiéεδi−₄γFδ−FδıøFji₄öi₄İFnβøøFm₄øβİμF−üFvió−δi₄øFδ−FδıøFióøδμlóı−li₄øFji₄öi₄İF
xβ−δøi₄TF2022RFWX]RF8]]aS8]_a 1

153 o˛–γFγl−κFó−₄ü−β₃çδi−₄çlFδβç₄γiδi−₄Fεp−₄Fo’xFéi₄öi₄İFç₄öFçF₄−θølFo˛–γFβøİεlçδ−βTF 0

152 SεéγδβçδøFγøløóδiθiδμF−üFδıøFxzluaFlμγi₄øF₃øδıμlδβç₄γüøβçγøFö−₃çi₄TF 0

151 SδβεóδεβçlFéçγiγFü−βFi−₄FγøløóδiθiδμFi₄Fp−δçγγiε₃SγøløóδiθøFóıç₄₄ølβı−ö−pγi₄γTF 0

150 q₃pβ−θi₄İFk−₄öø₄γøöSxıçγøF–çδøβFlμ₄ç₃ióγFκiδıFmλplióiδFvεóløçβFyεç₄δε₃FmüüøóδγbF’ıøF
x−lçβiπçéløFySiuwmjiFn−βóøFniølöTF2022RFWX]RF88WYS88X] 1

149 k−₃pεδøβFiiöøöFløθøl−p₃ø₄δF−üFvεóløióFióiöFipplióçδi−₄γFi₄Fvç₄−δøóı₄−l−İiøγTFXXVZZV8 1

148 tøİi−₄øllçFp₄øε₃−pıilçFxxqçγøFuipFq₄δøβçóδγFκiδıFδıøFjçóδøβiçlFxβ−δøi₄γFSγpjRFtpóXV]WRFç₄öFnlçiF
ç₄öFxβ−₃−δøγFnlçİøllçδi−₄TF 0

147 mθçlεçδi₄İFill−γδøβióFxøβδεβéçδi−₄γFi₄Fkç₄₄çéi₄−iöFzøóøpδ−βFWFéμFq₄FSilió−FSi₄İløSx−i₄δFuεδçδi−₄TF
2022RF_RFY_8_YSY_88Z 0

146 u−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄γFβøθøçlFδıøFi₃pçóδF−üFv“’lW[Fθçβiç₄δγFi₄FγδβεóδεβçlFó−₄ü−β₃çδi−₄F
ç₄öFöμ₄ç₃ióγTF 0

145
qöø₄δiüμi₄İFx−δø₄δiçlFp[YSuluXFq₄δøβçóδi−₄Fi₄δçİ−₄iγδγbFi₄Fq₄δøİβçδøöFippβ−çóıF−üF
xıçβ₃çó−pı−βøSjçγøöF”iβδεçlFSóβøø₄i₄İRFq₄δøβçóδi−₄Fni₄İøβpβi₄δi₄İRFul´ Si₃εlçδi−₄Fç₄öFln’F
SδεöiøγTF2022RF_RF

0

144 ”iβδεçlFγóβøø₄i₄İFü−βFp−δø₄δiçlFöiγó−iöi₄Fö−₃çi₄Fβøóøpδ−βFWFNllzWOFi₄ıiéiδ−βγFéçγøöF−₄FγδβεóδεβçlF
çγγøγγ₃ø₄δTF 0

143 xβ−δ−₄Smλóıç₄İøFzøçóδi−₄Fi₄FióiöióFZø−liδøγbFuøóıç₄iγ₃Fç₄öFnβøøFm₄øβİøδióγTF 1

142 Sμ₄øβİiγδióFmüüøóδγF−üFqu—SWVZFk−₃p−₄ø₄δγFi₄Fuø₃éβç₄øFiéγ−βpδi−₄bFiFk−₃pεδçδi−₄çlFSδεöμTF 0

141 iFYlâ��xβøöióδøöFSδβεóδεβøF−üFδıøFi₃i₄øFwλiöçγøFl−₃çi₄F−üFtμγμlFwλiöçγøâ��tikøFXTF2022RFXYRFWYY8[ 1

140 u−öεlçδi−₄F−üF’zx”XFéμFm₄ö−İø₄−εγFç₄öFmλ−İø₄−εγFtiİç₄öγbFiFk−₃pεδçδi−₄çlFSδεöμTF 0

139 Sδβεóδεβøâ��₃øóıç₄ióγFβølçδi−₄γıipF−üFıμéβiöFp−lμθi₄μlFçló−ı−lSó−llçİø₄Fó−₃p−γiδøFéμF₃−løóεlçβF
öμ₄ç₃ióγFγi₃εlçδi−₄γTF 0

(-)
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138
YRFYgS[γεóói₄μléiγNöiçπç₄øμlOµéiγNvRvRvSδβi₃øδıμlpβ−pç₄SWSç₃₃−₄iε₃OFpøβóıl−βçδøbFSμ₄δıøγiγRF
óıçβçóδøβiπçδi−₄RFó−₃pεδçδi−₄çlFγδεöiøγFç₄öFi₄Fθiδβ−Fç₄δióç₄óøβFçóδiθiδμFçİçi₄γδFδıøFıε₃ç₄Fó−l−₄F
óçβói₄−₃çFóøllFli₄øFNp’SXaOTF2023RFWX_YRFWYZY__

0

137 olεδç₃çδøFxøβ₃øçéiliδμF−üFkıiókø₄FjøγδWTF2022RFYWRFX__SX88 0

136 k−₄δβ−lli₄İFδıøF–øδSmδóıFliβøóδi−₄çliδμFi₄Fvç₄−γδβεóδεβøöFSilió−₄TF 0

135 u−løóεlçβFlμ₄ç₃ióγFκiδıFk−₄ü−β₃çδi−₄çllμFløpø₄öø₄δRFliγδβiéεδøöFkıçβİøγTF 0

134 ’ıøFεγøF−üF₃çóıi₄øFløçβ₄i₄İF₃−öøli₄İRFθiβδεçlFγóβøø₄i₄İRF₃−løóεlçβFö−óki₄İRFç₄öF₃−løóεlçβF
öμ₄ç₃ióγFγi₃εlçδi−₄γFδ−Fiöø₄δiüμFp−δø₄δiçlF”monzXFki₄çγøFi₄ıiéiδ−βγTF2022RFWXRF 1

133 ti₄øçβFw₄øSli₃ø₄γi−₄çlFiγγø₃élμF−üFuøδçlFvç₄−γδβεóδεβøγF−₄δ−Fç₄Fiγμ₃₃øδβióFxøpδiöøFvç₄−üiéøβF
κiδıFpiİıFxøβγiγδø₄óøFtø₄İδıTF 0

132 Søγαεiδøβpø₄−iöγFüβ−₃FδıøFβıiπ−₃øγF−üFp−₃çl−₃ø₄çFpø₄öεlçFNjlε₃øOFjçkıTüFγı−κi₄İF
çóøδμlóı−li₄øγδøβçγøFi₄ıiéiδ−βμFçóδiθiδμbFi₄Fθiδβ−Fç₄öFi₄Fγilió−FγδεöiøγTF 1

131 ppFzøİεlçδøγFtiİç₄öFji₄öi₄İFδ−Fç₄Fm₄πμ₃øFióδiθøFSiδøFéμFu−öεlçδi₄İFq₄δøβ₃øöiçδøFx−pεlçδi−₄γTF 0

130 qöø₄δiüióçδi−₄Fç₄öFkıçβçóδøβiπçδi−₄F−üFutYXWbFçFv−θølFç₄öFpiİılμFSøløóδiθøFlXFl−pç₃i₄øFzøóøpδ−βF
i₄δçİ−₄iγδFκiδıFmüüióçóμFi₄Fi₄i₃çlFu−öølγFδıçδFxβøöióδFiδμpióçlFi₄δipγμóı−δióFióδiθiδμTF 0

129 jiçγøöFióδiθçδi−₄Fuøóıç₄iγ₃Fq₄öεóøöFéμFoxkzFpøδøβ−öi₃øβiπçδi−₄bFwéγøβθçδi−₄γFüβ−₃F˛…wzU˛·wzF
li₃øβγTF 1

128 tqxqlFumujzivmFuqum’qkSFivlFwtqowumzqZi’qwvF’“vmFn“vk’qwvitFxzwxmz’qmSFwnF
xzw’mwzpwlwxSqvTF2022RF 0

127 yεç₄δiüμi₄İFδıøFmüüøóδF−üFSpçδiçlFk−₄üi₄ø₃ø₄δF−₄FδıøFliüüεγi−₄Fç₄öFvεóløçβFuçİ₄øδióFzøγ−₄ç₄óøF
zølçλçδi−₄F−üF–çδøβUpμöβ−óçβé−₄FuiλδεβøγbFiFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄FSδεöμTF 2

126 xβ−éi₄İFxıçγøF’βç₄γiδi−₄γFi₄Fwβİç₄ióFkβμγδçlγF“γi₄İFiδ−₃iγδióFulFSi₃εlçδi−₄γTF 0

125 q₄ıiéiδ−βμFøüüøóδγF−üFülε−βi₄çδøöFéø₄πø₄øγεlü−₄ç₃iöøγF−₄Fi₄γεli₄Füiéβillçδi−₄TF2023RFXX_RF[aVS]VV 1

124 løθøl−p₃ø₄δF−üFδıøFü−βóøFüiølöFü−βFóμól−γp−βi₄øFiTF2022RFWaRF₄Uç 0

123 xøçFøİİplç₄δFNS−lç₄ε₃Fδ−βθε₃FSκçβδπOFiγFçFγ−εβóøF−üFplç₄δFü−−öFp−lμpıø₄−lγFκiδıFSizSSk−”F
i₄ıiéiδi₄İFp−δø₄δiçlTFWVRFøWZW]8 0

122 mλpç₄öi₄İFδıøFδıøβçpøεδióF−pδi−₄γFü−βFkç₄öiöçFi₄üøóδi−₄γFεγi₄İF₄−θølFi₄ıiéiδ−βγF−üFγøóβøδøöF
çγpçβδμlFpβ−δøçγøγTF 0

121 qöø₄δiüióçδi−₄F−üF₄−θølF₄çδεβçlFpβ−öεóδFi₄ıiéiδ−βγF−üFjzlZFεγi₄İFıiİıFδıβ−εİıpεδFθiβδεçlFγóβøø₄i₄İF
ç₄öFulFγi₃εlçδi−₄TF 0
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120 u−løóεlçβFöμ₄ç₃ióγFçβδióεlçδøöF₃εlδiløθølFθiβδεçlFγóβøø₄i₄İFpβ−δ−ó−lFδ−Föiγó−θøβF₄−θølFöεçlFxxizF
˛–U˛‡Fçİ−₄iγδγFü−βFç₄δiSöiçéøδióFç₄öF₃øδçé−lióFçpplióçδi−₄γTF 0

119 ji−i₄γøóδióiöçlFçóδiθiδμF−üFçóδi₄−₃μóøδøFγøó−₄öçβμF₃øδçé−liδøγFçİçi₄γδFδıøFçóøδμlóı−li₄øγδøβçγøF−üF
δıøFløİε₃øâ��γFi₄γøóδFpøγδFióμβδı−γipı−₄Fpiγε₃bFçFó−₃pεδçδi−₄çlFγδεöμTF2022RFXVRF 0

118 xβøöióδi₄İFjl−−öâ��jβçi₄FjçββiøβFxøβ₃øçδi−₄F−üFmβl−δi₄iéFç₄öFrkvVY_FéμFu−løóεlçβFSi₃εlçδi−₄TF 0

117 k−llçé−βçδiθøFiγγøγγ₃ø₄δF−üFu−løóεlçβFoø−₃øδβiøγFç₄öFm₄øβİiøγFüβ−₃FδıøFwpø₄Fn−βóøFniølöTF2022RF
]XRF]VaZS]WVZ 0

116 ˛†Sçóδi₄FplçγδióiδμFiγF₃−öεlçδøöFéμFó−−βöi₄çδøöFçóδi−₄γF−üFıiγδiöi₄øF_YF₃øδıμlçδi−₄RF₄εólø−δiöøFδμpøRF
ç₄öFi−₄γTF 0

115 q₄ıiéiδi−₄F−üF₃εδç₄δFziSSzinFi₄δøβçóδi−₄FéμF₃i₃ióki₄İFγδβεóδεβçlFç₄öFöμ₄ç₃ióFpβ−pøβδiøγF−üF
pı−γpı−βμlçδøöFziSTFWWRF 2

114 “γøF−üF₃εlδiγδçδøFjø₄₄øδδFçóóøpδç₄óøFβçδi−F₃øδı−öFü−βFüβøøSø₄øβİμFóçlóεlçδi−₄γFüβ−₃Fø₄ıç₄óøöF
γç₃pli₄İFç₄öFüβøøSø₄øβİμFpøβδεβéçδi−₄TF 1

113 xβ−δøi₄â��tiİç₄öFji₄öi₄İFnβøøSm₄øβİμFkçlóεlçδi−₄γFκiδıFizzw–SiFxεβølμFniβγδSxβi₄óipløγF
xçβç₃øδøβiπøöFx−lçβiπçéløFn−βóøFniølöTF2022RFW8RF__[WS__]Y 0

112 u−løóεlçβFu−öøli₄İRF”iβδεçlFSóβøø₄i₄İRFç₄öFu−løóεlçβFlμ₄ç₃ióγFü−βFtøiγı₃ç₄içFi₄üç₄δε₃F
uøδıi−₄μlSδzviFSμ₄δıøδçγøTF 0

111 ti₄−lø₄ióFióiöSløβiθøöFwλμlipi₄γFq₄ıiéiδFiülçδ−λi₄Fji−γμ₄δıøγiγFi₄FiγpøβİillεγFülçθεγFδıβ−εİıF
ióδiθçδi−₄F−üFq₃iπ−αεi₄Fji−γμ₄δıøγiγTF2022RF_VRFW[aX8SW[aZZ 0

110 müüøóδF−üF–çδøβF−₄FδıøFuøóıç₄ióçlFxβ−pøβδiøγF−üFkμólióFxøpδiöøFx−lμ₃øβγTF 0

109 SδβεóδεβøF−üFçFβøθøβγiéløFç₃μl−iöFüiéβilFü−β₃øöFéμFδıøFkxmjYFpβi−₄SlikøFö−₃çi₄FβøθøçlγFçFó−βøF
γøαεø₄óøFi₄θ−lθøöFi₄Fδβç₄γlçδi−₄çlFβøİεlçδi−₄TF 0

108 oçδi₄İFç₄öF₃−öεlçδi−₄F−üFç₄Fi₄κçβöSβøóδiüiøβFp−δçγγiε₃Fóıç₄₄ølTF2023RFW[[RF 2

107
i₃ø₄δ−ülçθ−₄øFç₄öF₃øδıμlFıøγpøβiöi₄RF₄−θølFløçöF₃−løóεløγFδçβİøδi₄İFøpiδβç₄γóβipδ−₃ióF
₃−öεlçδ−βFi₄FçóεδøF₃μøl−iöFløεkø₃içbFi₄Fγilió−FöβεİFγóβøø₄i₄İFç₄öF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄F
çppβ−çóıTF2023RFXaRF

0

106 pøεβiγδióFk−₃pεδçδi−₄çlFu−öølFü−βFxβøöióδi₄İFtiİ₄i₄FS−lεéiliδμFi₄F’çil−βøöFwβİç₄ióFS−lθø₄δγTF 0

105 k−₄₄øóδi₄İFk−₄ü−β₃çδi−₄çlFu−δi−₄γFδ−FzçpiöFlμ₄ç₃ióγFi₄Fpε₃ç₄Fxεβi₄øFvεólø−γiöøF
xı−γpı−βμlçγøTF 3

104 zøpεβp−γi₄İFç₄δiéi−δióγFçγFp−δø₄δF₃εlδiSöβεİFóç₄öiöçδøγFü−βFSizSSk−”SXFöølδçFç₄öF−₃ióβ−₄F
θçβiç₄δγbF₃−løóεlçβFö−óki₄İFç₄öFöμ₄ç₃ióγTFWSWW 0

103 u−ji−’−−lγFbFiFδ−−lkiδFδ−FγøδεpFαεç₄δε₃F₃øóıç₄ióγU₃−løóεlçβF₃øóıç₄ióγFóçlóεlçδi−₄γTF 0
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102 v−θølFéipı−δ−γκiδóıçéløFü−β₃γF−üFpı−δ−ó−₄θøβδiéløFülε−βøγóø₄δFpβ−δøi₄γFSiiS−δibFδıøFβ−løF−üFδıøF
ó−ββølçδøöF₃−δi−₄NγOF−üFδıøFóıβ−₃−pı−βøTF 0

101 løγiİ₄i₄İFvç₄−ülεiöióFli−öøFüβ−₃FçFpμéβiöSjilçμøβFk−θçlø₄δFwβİç₄ióFnβç₃øκ−βkbFu−løóεlçβF
Si₃εlçδi−₄Fq₄θøγδiİçδi−₄TFXXV]Y8X 0

100 u−éiløSxıçγøFk−₄δβiéεδi−₄γFδ−Fwβİç₄ióSS−lθø₄δFmλóøγγFiöγ−βpδi−₄Fç₄öFSεβüçóøFliüüεγi−₄Fi₄F
zøθøβγøöSxıçγøFtiαεiöFkıβ−₃çδ−İβçpıμTF2022RFWX]RFWV[[ZSWV[]8 0

99 uuUxjNojOSiFéø₄óı₃çβkγF−₄Fγ−lεéløFpβ−δøi₄γFç₄öF₃ø₃éβç₄øFpβ−δøi₄γTFWYRF 0

98 liól−üø₄çóFç₄öF−δıøβFv−₄SSδøβ−iöçlFi₄δiSq₄ülç₃₃çδ−βμFlβεİγFNvSiqlγOFçβøFk−₃pøδiδiθøFi₄δçİ−₄iγδγF
−üFδıøFıε₃ç₄FxX—YFzøóøpδ−βTF 0

97 q₄δøβüøβø₄óøF−üF₃çlθiöi₄Fç₄öFiδγF₃−₄−SFç₄öFöiSİlεó−γiöøγF−₄FδıøF₃ø₃éβç₄øFâ��Fk−₃éi₄øöFi₄Fθiδβ−F
ç₄öFó−₃pεδçδi−₄çlFóıø₃iγδβμFγδεöμTF2022RFaaRFWV[YZV 0

96 m₃pl−μi₄İFySizFδ−Föøγiİ₄Fγμ₄δıøδióFçóóøγγiéløF’zxu8Fq₄ıiéiδ−βγTF 0

95 ”çβiçéiliδμF−üFxıø₄μlçlç₄i₄øFγiöøFóıçi₄Fó−₄ü−β₃çδi−₄γFüçóiliδçδøγFpβ−₃iγóεiδμF−üFnçδδμFçóiöFéi₄öi₄İFi₄F
k−ókβ−çóıF₃ilkFpβ−δøi₄γTF 0

94 uøδıμlFşçγ₃−₄çδøFi₄öεóøγFγølçİi₄ølli₄Fçóóε₃εlçδi−₄Fi₄FSølçİi₄øllçFó−₄θ−lεδçTF2023RFWaRF 0

93 lø₄öβi₃øβSxøpδiöøFk−₄şεİçδøγFü−βFmüüøóδiθøFjl−ókçöøF−üFδıøFq₄δøβçóδi−₄γFéøδκøø₄FSizSSk−”SXF
SpikøFxβ−δøi₄Fç₄öFpε₃ç₄FikmXFzøóøpδ−βTF 1

92 zøİεlçβiπøöFéμFxıμγióγbFoβçpıFvøεβçlFvøδκ−βkFxçβç₃øδβiπøöFx−δø₄δiçlγFü−βFδıøFløγóβipδi−₄F−üF
q₄δøβ₃−løóεlçβFq₄δøβçóδi−₄γTF 0

91 vç₄−γøó−₄öFpεlγøöFøløóδβióFüiølöFγεppβøγγøγFİβ−κδıFç₄öFβøöεóøγF₃εlδiSöβεİFβøγiγδç₄óøFøüüøóδFi₄F
pç₄óβøçδióFóç₄óøβTF2023RFWYRF 1

90 v−θølFtø₄₄çβöSr−₄øγFxçβç₃øδøβγFü−βFkμγδøi₄øFç₄öFSølø₄−óμγδøi₄øFi₄FδıøFiujmzFn−βóøFniølöTF 1

89 løγiİ₄RFSμ₄δıøγiγRFi₄Fθiδβ−Fç₄öFi₄Fγilió−FSδεöμF−üF[SNuøδıμlδıi−OSZSNpOSWRXRZSδβiçπ−løSXSç₃i₄øFç₄öFiδγF
løβiθçδiθøγTF2023RF_RFX8_SXaV 0

88 zøθiγiδi₄İFδıøFjεβöø₄Fj−β₄øFéμFnε₃çβçγøbFm₄πμ₃çδióFpμöβçδi−₄F−üFç₄Fwløüi₄TF2023RF]XRFZ_]SZaY 0

87 k−₃pεδçδi−₄çlFSδεöiøγFxβ−θiöøFçFu−løóεlçβFjçγiγFü−βFδıøFyε−βε₃FSø₄γi₄İFq₄ıiéiδ−βμFióδi−₄F−üF
k−₃p−ε₄öγFüβ−₃Fli−−₄Fγpi₄εl−γε₃FlμøβFmλFmióıløβTF2023RF8RF 0

86
SδβεóδεβçlFı−₃−l−İμFéøδκøø₄FWWFéøδçSıμöβ−λμγδøβ−iöFöøıμöβ−İø₄çγøFç₄öFuμó−éçóδøβiε₃F
δεéøβóεl−γiγFq₄ıSiFø₄πμ₃øbFløıμöβ−øpiç₄öβ−γδøβ−₄øFçγFçFp−δø₄δiçlFó−Sçöşεθç₄δFδβøçδ₃ø₄δFi₄F
öiçéøδøγSδεéøβóεl−γiγFó−₃−βéiöiδμTFWYRF

0

85 i₄Fq₃éçlç₄óøFi₄FδıøFn−βóøbF’ıøFvøøöFü−βFSδç₄öçβöiπøöFjø₄óı₃çβkγFü−βFu−løóεlçβFSi₃εlçδi−₄TF 0
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84 —ç₄δıçδi₄Fç₄öF8SøpiSλç₄δıçδi₄FçγF₄øκFp−δø₄δiçlFó−lóıiói₄øFéi₄öi₄İFγiδøFi₄ıiéiδ−βγbFçFó−₃pεδçδi−₄çlF
γδεöμTF2023RFXaRF 0

83 q₄Fγilió−FSóβøø₄i₄İF−üFx−δø₄δiçlFSizSSk−”SXFuçi₄Fxβ−δøçγøFq₄ıiéiδ−βγFüβ−₃F’ıμ₃εγFγóıi₃pøβiTF
”−lε₃øFW]RFWSWY 0

82 lβεİSzié−γ−₃øFq₄δøβçóδi−₄Fm₄øβİiøγFçδFSiδøSmFzøθøçlFçFzøθøβγøöFxçδδøβ₄FκiδıFzøγpøóδFδ−FSiδøSiRF
–ıiløFSı−κi₄İFçFuiγ₃çδóıF−üFkβμγδçlFθγTFS−lεδi−₄Fk−₄ü−β₃çδi−₄γTF2023RF8RF 0

81 mδıç₄−lSq₄öεóøöFk−₄öø₄γçδi−₄Fç₄öFløó−₄öø₄γçδi−₄Fi₄FlviSti₄køöFvç₄−pçβδióløγbFiF
vεólø−γ−₃øSlikøFu−öølFü−βFδıøFk−₄öø₄γøöFSδçδøTF2023RFWZ[RF_V]S_W] 0

80 ktqxSSøαFi₄çlμγiγFm₄çéløγFδıøFløγiİ₄F−üFzié−γ−₃çlFzviFjçiδFwliİ−₄εólø−δiöøγF’ıçδFxβ−δøóδF
iİçi₄γδkawzn_XitSUn’lSiγγ−óiçδøöFx−lμSozFxçδı−pıμγi−l−İμTF 0

79 i₄Føüüióiø₄δF₃øδı−öFδ−Fİø₄øβçδøFülε−βøγóø₄δFç₃μl−iöFüiéβilγTF 0

78 müüøóδF−üFt−óçlFSδβøγγF−₄FióóεβçδøFu−öøli₄İF−üFjçóδøβiçlFwεδøβFuø₃éβç₄øγF“γi₄İFillSiδ−₃F
u−løóεlçβFlμ₄ç₃ióγTF2023RFWaRFY]YSY_X 0

77 qöø₄δiüióçδi−₄Fç₄öFkıçβçóδøβiπçδi−₄F−üFutYXWbFiFv−θølFç₄öFpiİılμFSøløóδiθøFlXFl−pç₃i₄øFzøóøpδ−βF
i₄δçİ−₄iγδFκiδıFmüüióçóμFi₄Fi₄i₃çlFu−öølγF’ıçδFxβøöióδFiδμpióçlFi₄δipγμóı−δióFióδiθiδμTF2023RF]RFW[WSW_V 0

76 mλ−İø₄−εγFxβ−δøi₄FløliθøβμF−üFq−₄ióFtiαεiöSuøöiçδøöFpuojWFk−çδi₄İF−₄F’iδç₄iε₃Fq₃plç₄δγTF 0

75 k−₃pεδçδi−₄çlFq₄θøγδiİçδi−₄F−üFçFSøβiøγF−üFS₃çllFu−løóεløγFçγFx−δø₄δiçlFk−₃p−ε₄öγFü−βFtμγμlF
pμöβ−λμlçγøSXFNtpXOFq₄ıiéiδi−₄TF 0

74 müüióiø₄δF–ı−løSkøllFji−δβç₄γü−β₃çδi−₄Fü−βF˛–Siβéεδi₄Fxβ−öεóδi−₄Fδıβ−εİıFδıøFm₄İi₄øøβi₄İF−üF
Sεóβ−γøFxı−γpı−βμlçγøFk−₃éi₄øöFκiδıFm₄İi₄øøβøöFkøllFu−öiüióçδi−₄TF2023RF_WRFXZY8SXZZ[ 0

73 uçppi₄İFδıøF’ıβøøSli₃ø₄γi−₄çlFvç₄−γδβεóδεβøF−üFδıøFq−₄ióFtiαεiöâ��S−liöFq₄δøβüçóøF“γi₄İFiδ−₃ióF
n−βóøFuióβ−γó−pμFç₄öFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γTFXXVXWWV 0

72 zøθiγiδi₄İFδıøFSκøøδF’çγδøFzøóøpδ−βF’WzXS’WzYFδıβ−εİıFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄γFk−εpløöF
κiδıFçFv−₄ó−θçlø₄δFq₄δøβçóδi−₄γFi₄çlμγiγTF2023RFWX_RFWWWVSWWWa 0

71 xlç₄δF’øβpø₄−iöFxøβ₃øçéiliδμFδıβ−εİıFji−l−İióçlFuø₃éβç₄øγFmλpl−βøöFθiçFu−løóεlçβFSi₃εlçδi−₄γTF
2023RFWX_RFWWZZSWW[_ 0

70 qöø₄δiüióçδi−₄F−üFv−θølFkjXFtiİç₄öγFδıβ−εİıF”iβδεçlFSóβøø₄i₄İFç₄öFq₄F”iδβ−Fmθçlεçδi−₄TF 0

69 kıçβçóδøβiπi₄İFδıøFq₄δøβçóδi−₄γF−üFkøllFuø₃éβç₄øSliγβεpδi₄İFxøpδiöøγFκiδıFtipiöSnε₄óδi−₄çliπøöF
Si₄İløS–çlløöFkçβé−₄Fvç₄−δεéøFSμγδø₃γFü−βFi₄δi₃ióβ−éiçlFSóβøø₄i₄İTF 0
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66 q₃pçóδF−üFδıøFn−βóøFniølöF−₄FδıøFkçlóεlçδi−₄F−üFlø₄γiδμFç₄öFSεβüçóøF’ø₄γi−₄F−üFmp−λμâ��zøγi₄γTF2023RF
WX_RFX]W_SX]X8 0

65 iFıμéβiöFçppβ−çóıFü−βFó−çβγøSİβçi₄i₄İFıølióçlFpøpδ−iöγbFS−lθçδi−₄RFγøó−₄öçβμFγδβεóδεβøRFç₄öF
çγγø₃élμTF2023RFW[8RFWWZWV[ 0

64 w₄FδıøFjøıçθi−βF−üFδıøFmδıμlø₄øFolμó−lFk−₃p−₄ø₄δγF−üFx−lμöiγpøβγøFx−lμøδıμlø₄øFolμó−lFxmoXVVTF
2023RFWX_RFWW_8SWWa] 0

63 iFâ��γı−βδFélç₄køδâ��Föilø₃₃çFü−βFçFγδçδøS−üSδıøSçβδF₄øεβçlF₄øδκ−βkFp−δø₄δiçlFü−βFκçδøβbFzøpβ−öεói₄İF
øλpøβi₃ø₄δçlFpβ−pøβδiøγF−βFδıøFpıμγióγF−üFδıøFε₄öøβlμi₄İF₃ç₄μSé−öμFi₄δøβçóδi−₄γgTF2023RFW[8RFV8ZWWW 1

62 Sμγδø₃çδióFi₄çlμγiγF−üFsziSSliİç₄öFq₄δøβçóδi−₄Fu−öøγFç₄öFnløλiéiliδiøγFzøθøçlγFδıøFji₄öi₄İF
kıçβçóδøβiγδióγTF 0

61 zviFó−₄ü−β₃çδi−₄Fç₄öF₃øδçlFi−₄Fó−−βöi₄çδi−₄Fi₄FδıøF₄−₄ø₄πμ₃çδióFpβi₃øβFøλδø₄γi−₄Fβøçóδi−₄F
óø₄δøβTF 0

60 mθiöø₄óøF’ıçδFtøγγFkç₄FjøFu−βøFü−βF’βç₄γüøβçéløFn−βóøFniølöγTF2023RF]YRFWW88SWWa[ 0

59 ’ıøFlβεİSq₄öεóøöFq₄δøβüçóøF’ıçδFlβiθøγFpq”SWFq₄δøİβçγøFpμpøβ₃εlδi₃øβiπçδi−₄Fç₄öFt−γγF−üF
nε₄óδi−₄TF2023RFWZRF 0

58 k−₃pβøıø₄γiθøFiεδ−₃çδøöFz−εδi₄øFq₃plø₃ø₄δçδi−₄RF”çliöçδi−₄RFç₄öFjø₄óı₃çβkF−üFδıøFi₄iγ−δβ−pióF
n−βóøFniølöFNi“iZOF“γi₄İFxμδı−₄Fç₄öFozwuikSTF2023RFWX_RFW[[[SW[]Y 0

57 n−βøİβ−ε₄öi₄İFδıøFk−öøbFk−₃pεδçδi−₄çlFkıø₃iγδβμFq₄γδβεóδi−₄çlFióδiθiδiøγF“γi₄İFçFpiİılμFzøçöçéløF
nlεiöFSi₃εlçδi−₄Fk−öøTF2023RFWVVRFWW[[SWW]Y 0

56 u−løóεlçβFlμ₄ç₃ióγFzøüi₄ø₃ø₄δF−üFwpø₄FSδçδøFSøβ−δ−₄i₄F[Sp’YiFzøóøpδ−βFSδβεóδεβøγTF2023RF]YRFWWa]SWXV_ 0

55 nε₄óδi−₄çliπçδi−₄F−üFuøδçlâ��wβİç₄ióFnβç₃øκ−βkFvç₄−óıç₄₄ølγFü−βF–çδøβF’βç₄γp−βδFç₄öFxεβiüióçδi−₄TF
2023RF]RFYVVYSYVWW 0

54 i₄çlμγiγF−üFsziSâ��tiİç₄öFq₄δøβçóδi−₄Fu−öøγFç₄öFnløλiéiliδiøγFzøθøçlγFδıøFji₄öi₄İFkıçβçóδøβiγδióγTF
2023RF]YRFWY]XSWY_V 0

53 “γi₄İFpiİıS’ıβ−εİıpεδFu−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄Fδ−Fm₄ıç₄óøFδıøFk−₃pεδçδi−₄çlFløγiİ₄F−üF
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52 u−SlønSowukbFxμδı−₄FS−üδκçβøFü−βFδıøFkβøçδi−₄F−üFSóiø₄δiüióF–−βkül−κγFü−βFδıøFu−₄δøFkçβl−F
Si₃εlçδi−₄Fm₄İi₄øFowukTF2023RF]YRFWXW8SWXX8 1

51 liüüøβø₄δFji−pıμγióçlFxβ−pøβδiøγF−üFkøllFSεβüçóøF˛–XRYSFç₄öF˛–XR]SSiçl−İlμóç₄γFzøθøçløöFéμFmløóδβ−₄F
xçβç₃çİ₄øδióFzøγ−₄ç₄óøFSpøóδβ−γó−pióFSδεöiøγTF2023RFWX_RFW_ZaSW_[_ 0

50
Fi₄Fi₄Fγilió−Fi₄θøγδiİçδi−₄F−üFWRXRZSδβiçπ−løFöøβiθçδiθøγFçγFp−δø₄δiçlFç₄δi−λiöç₄δFçİø₄δγFεγi₄İF
₃−løóεlçβFö−óki₄İRFulFγi₃εlçδi−₄γRFuuSxjSiFüβøøFø₄øβİμFóçlóεlçδi−₄γFç₄öFilumFpβøöióδi−₄γTF2023
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0
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48 ’ø₃plçδøöFkβμγδçlliπçδi−₄F−üFolμói₄øFp−₃−pøpδiöøγbFmλpøβi₃ø₄δçlFç₄öFk−₃pεδçδi−₄çlF
løθøl−p₃ø₄δγTF 1

47 SδβεóδεβçlFmlεóiöçδi−₄F−üFçFx−lμpøpδ−iöFkıçi₄Fi₄FçFkβμγδçlli₄øFtçδδióøFzøθøçlγFsøμF
u−βpı−l−İμSliβøóδi₄İFz−løF−üFδıøFvS’øβ₃i₄εγTF2023RFW_RFZa[8SZa_V 0

46 SδβεóδεβçlFmlεóiöçδi−₄F−üFqθøβ₃øóδi₄Fji₄öi₄İFδ−F˛–_₄ikızFç₄öFδıøFq₄öεóøöFkıç₄₄ølFløγø₄γiδiπçδi−₄TF
2023RFWZRFWW[]SWW][ 0

45 kçδi−₄â��ˇ�Fq₄δøβçóδi−₄γFk−₄δβiéεδøFδ−Fpμöβ−pı−éióFpε₃ióFióiöFzø₃−θçlFü−βFδıøFk−₄δβ−lF−üF
pμöβçεlióçllμFqββøθøβγiéløFuø₃éβç₄øFn−εli₄İTF2023RF[_RFY8[YSY8]Y 0

44 –ıçδFiγFδıøFwpδi₃çlFlip−løFu−₃ø₄δFü−βFv−₄p−lçβiπçéløFu−öølγF−üFtiαεiöγgTF2023RFWaRFW_aVSW8VZ 0

43 XlFu−SXFç₄öFjvFvç₄−γıøøδγFlç₃çİøFuiδ−óı−₄öβiçFδıβ−εİıFuø₃éβç₄øFxø₄øδβçδi−₄TF2023RFW_RFZ_W]SZ_X8 0

42 müüøóδF−üFolμó−₄øFliθøβγiδμF−₄FδıøFq₄δøβçóδi−₄F−üF’βiδøβpø₄−iöFSçp−₄i₄γFç₄öFtipiöFjilçμøβγTF 0

41 u−öεlçδøöFpβ−δøi₄Sγδøβ−lFi₄δøβçóδi−₄γFöβiθøF−λμγδøβ−lSi₄öεóøöFi₃pçiβøöFk—kzZFγiİ₄çlli₄İTF 0

40 iδ−₃iγδióF−βiİi₄γF−üFéi−₃çγγFβøóçlóiδβç₄óøFi₄F−βİç₄−γ−lθFpβøδβøçδ₃ø₄δTF2023RFX_XRFWW8[8_ 0

39 liγó−θøβμF−üF₄−θølFçóøδμlóı−li₄øγδøβçγøFi₄ıiéiδ−βγFδıβ−εİıFi₄δøİβçδi−₄F−üF₃çóıi₄øFløçβ₄i₄İFκiδıF
İø₄øδióFçlİ−βiδı₃FéçγøöFi₄Fγilió−Fγóβøø₄i₄İFçppβ−çóıøγTFW]RF 0

38 lviF₄ç₄−p−βøγFçγFçβδiüióiçlF₃ø₃éβç₄øFóıç₄₄ølγFü−βF−βiİç₃iSéçγøöFéi−øløóδβ−₄ióγTF 0

37 ill−γδøβióFk−₃₃ε₄ióçδi−₄Fi₄FδıøFoçδi₄İFuøóıç₄iγ₃Fü−βFk−₄δβ−lløöFxβ−δøi₄Fløİβçöçδi−₄FéμFδıøF
jçóδøβiçlFklpxFxøpδiöçγøTF 0

36 “lδβçγ−₄ióFγδεöμFç₄öF₃−løóεlçβFöμ₄ç₃ióγFγi₃εlçδi−₄F−üFpβ−pμlø₄øFİlμó−lFçδFpβøγγεβøγFεpFδ−FWTZFoxçTF
2023RFa8RFVZ[VW] 0

35 xzw’ikFti₄køβ−l−İμFtøçöγFδ−Fç₄Fwpδi₃iπøöFjiθçlø₄δFkıø₃ióçlFløİβçöøβF−üFx−lμó−₃éFzøpβøγγiθøF
k−₃pløλFXFNxzkXOFk−₃p−₄ø₄δγTF2023RFW8RFZaZS[V_ 0

34 ill−γδøβióFó−₃₃ε₄ióçδi−₄Fi₄FδıøFİçδi₄İF₃øóıç₄iγ₃Fü−βFó−₄δβ−lløöFpβ−δøi₄Föøİβçöçδi−₄FéμFδıøF
éçóδøβiçlFklpxFpøpδiöçγøTF2023RFW[8RFWX[WVW 0

33 nεππμFlβεİF’çβİøδγbFliγ−βöøβøöFxβ−δøi₄γFi₄FδıøFlβεİSliγó−θøβμFzøçl₃TF2023RF8RFa_XaSa_Z_ 0

32 k−₃pεδçδi−₄çlFuøδı−öγFü−βFu−løóεlçβF“₄öøβγδç₄öi₄İF−üFδıøFi₄δiéi−δióSi₃i₄−çóμlFδzviFSμ₄δıøδçγøF
q₄δøβçóδi−₄TF2023RFYRF 0

31 nlεiöγFç₄öFmløóδβ−lμδøγFε₄öøβFk−₄üi₄ø₃ø₄δFi₄FSi₄İløSliİiδFvç₄−p−βøγTF2023RFWXYRFX_Y_SX8YW 0

(2023-)

123



30 SiuxtaFéli₄öFpβøöióδi−₄γFü−βFδ−lεø₄øUκçδøβFpçβδiδi−₄Fó−øüüióiø₄δγFεγi₄İF₄−₄øαεiliéβiε₃Fçlóıø₃ióçlF
çppβ−çóıøγTF2023RFW[8RFWXZWW_ 0

29 ySizFθiçF₃εlδiγiδøF˛»Söμ₄ç₃ióγFi₄FδıøF−βpıç₄øöF’SSsWjFki₄çγøTF2023RFYXRF 0

28 S−lθçδi−₄FSıøllFSδβεóδεβøγF−üFi₃₃−₄içFi₄Fzøli₄øFç₄öFmδıçli₄øFløøpFmεδøóδióFS−lθø₄δγTF2023RFWX_RFXZaaSX[WV 0

27 liól−üø₄çóFç₄öF−δıøβF₄−₄Sγδøβ−iöçlFç₄δiSi₄ülç₃₃çδ−βμFöβεİγFNvSiqlγOFçβøFó−₃pøδiδiθøFç₄δçİ−₄iγδγF
−üFδıøFıε₃ç₄FxX—YFβøóøpδ−βTFWZRF 0

26 ’ıøFppFzøγp−₄γøF−üFçFxøpδ−iöFwliİ−₃øβTF2023RFWX_RFX8_XSX8_8 0

25 u−løóεlçβFéçγiγF−üFp−lμγpøóiüióFöβεİFéi₄öi₄İFç₄öFδβç₄γp−βδFéμFwk’WFç₄öFwk’XTF 0

24 uuUojSiFpβøöióδi−₄F−üFβølçδiθøFéi₄öi₄İFçüüi₄iδiøγF−üFóçβé−₄ióFç₄ıμöβçγøFi₄ıiéiδ−βγbFøüüøóδF−üFçδ−₃ióF
óıçβİøγFç₄öFó−₃pçβiγ−₄FκiδıFiεδ−ö−ókZZ₄TF2023RFY_RFW]_SW8X 0

23 løδøβ₃i₄i₄İFtø₄₄çβöSr−₄øγFxçβç₃øδøβγF“γi₄İFuεlδiγóçløF’çβİøδFlçδçFδıβ−εİıF
xβøγç₃pli₄İSm₄ıç₄óøöRFSεββ−İçδøSiγγiγδøöFol−éçlFwpδi₃iπçδi−₄TF2023RF]YRFW8_XSW88W 0

22 ’i₃øSβøγ−lθøöFóβμ−SmuF−üFoFpβ−δøi₄Fçóδiθçδi−₄FéμFçFoxkzTF 0

21 ’ıø−βμF−üFi₄iγ−δβ−pióFuøδçlFvç₄−γδβεóδεβøγTF2023RFWXYRFZWZ]SZW8Y 0

20 ziİiöFSóçüü−löγFçβøFxβ−₃iγi₄İFü−βFløγiİ₄i₄İFuçóβ−óμólióFsi₄çγøFq₄ıiéiδ−βγTF 0

19 ni₄iδøS’ø₃pøβçδεβøFuøóıç₄ióçlFxβ−pøβδiøγF−üFwβİç₄ióFu−løóεlçβFkβμγδçlγFüβ−₃FklçγγióçlFu−løóεlçβF
Si₃εlçδi−₄TF2023RFXYRFXW[[SXW]8 0

18 kçlóεlçδi−₄γF−üFδıøFéi₄öi₄İFüβøøFø₄øβİiøγF−üFδıøFk−₃pβøıø₄γiθøFLlδciLİδci₄Fθiδβ−LlδcUiLİδcF
xβ−çββıμδı₃içFiγγçμFNkixiOFβøüøβø₄óøFöβεİγFδ−FóçβöiçóFi−₄Fóıç₄₄ølγTF2023RFXVRF₄Uç 0

17 uiδ−óı−₄öβiçlFk−₃pløλFqFq₄ıiéiδi−₄Fi₄Fl−pç₃i₄øβİióFvøεβ−₄γFkçεγøγFilδøβøöFxβ−δøi₄Fxβ−üiløFç₄öF
xβ−δøi₄Fwλiöçδi−₄bFq₃plióçδi−₄γFü−βFxçβki₄γ−₄â��γFöiγøçγøTF 0

16 k−₄θøβİi₄İFxunFóçlóεlçδi−₄γF−üFç₄δiéi−δióFpøβ₃øçδi−₄Fçóβ−γγFç₄F−εδøβF₃ø₃éβç₄øFp−βi₄FκiδıF
γεéSkil−óçl−βiøFpøβF₃−løFçóóεβçóμTF 0

15 liγó−θøβμFç₄öFji₄öi₄İFuøóıç₄iγ₃F−üFxμβçπ−l−iγ−αεi₄−li₄øSjçγøöFv−θølF˛†Siββøγδi₄Fq₄θøβγøFiİ−₄iγδγF
−üFδıøFsçppçSwpi−iöFzøóøpδ−βTF2023RF]]RF[W[ZS[W_V 0

14 m₄øβİøδióγFç₄öFki₄øδióγF−üF₃ø₃éβç₄øFpøβ₃øçδi−₄F−üFpı−δ−βøγiγδγFü−βFéi−pβi₄δi₄İTF 0

13 u−løóεlçβFuøóıç₄iγ₃γF−üFvçQSöβiθø₄FjiløFióiöF’βç₄γp−βδFi₄Fpε₃ç₄Fv’kxTF 0

Citation Report

124



12 oβøø₄Féi−γμ₄δıøγiγF−üFβçβøFlpiSpı−γpı−lipiöγFéμFlipçγøSóçδçlμπøöFδβç₄γøγδøβiüióçδi−₄FκiδıFøöiéløF
çlİçlF−ilFi₄Fγ−lθø₄δSüβøøFγμγδø₃Fç₄öFóçδçlμδióF₃øóıç₄iγ₃FγδεöμTFWWRF 0

11 u−løóεlçβFlμ₄ç₃ióγFSi₃εlçδi−₄Fxβøöióδi−₄F−üFδıøFxçβδiδi−₄i₄İFk−₄γδç₄δγFNspRFsiκRFsiçOF−üF8XFtøİçóμF
ç₄öFm₃øβİi₄İFwβİç₄ióFk−₄δç₃i₄ç₄δγFçδFδıøF–çδøβâ��iiβFq₄δøβüçóøTF2023RF[_RF]Xa]S]YV8 0

10 k−γδSmüüøóδiθøFSi₃εlçδi−₄γF−üF”iéβçδi−₄çllμSzøγ−lθøöFiéγ−βpδi−₄FSpøóδβçF−üFnlε−β−pı−βøγFκiδıF
uçóıi₄øStøçβ₄i₄İSjçγøöFq₄ı−₃−İø₄ø−εγFjβ−çöø₄i₄İTF 0

9 SiδøFqöø₄δiüióçδi−₄FéμFtiİç₄öFk−₃pøδiδiθøFSçδεβçδi−₄Sji−l−İióγFippβ−çóıFü−βFSδβεóδεβøSjçγøöF
xβ−δøi₄FkıçβİøFxβøöióδi−₄TF 0

8 u−løóεlçβFuøóıç₄iγ₃γF−üFvçQSöβiθø₄FjiløFióiöF’βç₄γp−βδFi₄Fpε₃ç₄Fv’kxTF 0

7 q₄FSilió−Fq₄θøγδiİçδi−₄F−₄FδıøFSøløóδiθøFvç₄−δ−λióiδμF−üF’κ−Sli₃ø₄γi−₄çlFuçδøβiçlγFδ−Fpø₄FmİİF
–ıiδøFtμγ−πμ₃øFxβ−δøi₄TF 0

6 klçγγióçlFn−βóøFniølöFxçβç₃øδøβγFü−βFq₄xFç₄öFq₄iγFyεç₄δε₃Fl−δγFκiδıF”çβi−εγFSεβüçóøFxçγγiθçδi−₄γTF
2023RFWX_RFYZX_SYZY] 0

5 xβøγø₄óøF−üFp−δø₄δFi₄ıiéiδ−βγF−üFéçóδøβiçlFéi−üil₃Fçγγ−óiçδøöFpβ−δøi₄γFiγFδıøFkøμFδ−FkiδβεγFli₃−₄â��γF
ç₄δiéi−üil₃FçóδiθiδμFçİçi₄γδFpçδı−İø₄ióFmγóıøβióıiçFó−liTFWSW8 0
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