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2092 w−noδnТ―nt−tδonFСr――pF≤―γ−vδorFδnF−Flolro―luwδFγδβγS―ntropyF−σσoyFαδσmFwδtγFtwoFТδαα―r―ntF
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jσσoysTF2016RFWaRFZVY 40
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2074 rnασu―nС―FoαFjnn―−σδnβFonFtγ―FvδСrostruСtur―sF−nТFxxδТ−tδonFk―γ−vδorsFoαFjσaNlolro―wδObXRF
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Сγ―mδС−σFСompσ―xδtyTF2016RF]RFXVW[b 124

2063 rnFsδtum―Сγ−nδС−σFСγ−r−Сt―rδz−tδonFoαFlolrluo―wδFγδβγS―ntropyF−σσoyFmδСroUn−noSpδσσ−rsFαorFtγ―δrF
sδz―SТ―p―nТ―ntFm―Сγ−nδС−σF≤―γ−vδorTF2016RFYRFVbZVVX 38

2062 v―Сγ−nδsmsFoαFpσ−stδСFТ―αorm−tδonFδnF W´flWW°Sorδ―nt―ТFsδnβσ―FСryst−σsFoαFo―wδvnlrloFγδβγF―ntropyF
−σσoyTF2016RF 8

2061 nαα―СtsFoαFo―FСonС―ntr−tδonFonFtγ―FδonSδrr−Тδ−tδonFδnТuС―ТFТ―α―СtF―voσutδonF−nТFγ−rТ―nδnβFδnFwδSo―F
soσδТFsoσutδonF−σσoysTF2016RFWXWRFY][SY_Y 54

2060 †γ―FСonαδβur−tδon−σF―ntropyFoαFmδxδnβFoαFm―t−st−≤σ―Fr−nТomFsoσδТFsoσutδonFδnFСompσ―xF
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yrop―rtδ―sTF2022RFWXRF]bW 2

730 jσX_Fwv{FσoС−σFstuТyFoαFtγ―FjσVT[†δ—ryТluwδF−σσoyFδnFγδβγS―ntropyF−σσoyF−nТFm―t−σσδСFβσ−ssFαormsTF
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729 †rδ≤oσoβδС−σFy―rαorm−nС―FoαFqδβγSnntropyFlo−tδnβsFNqnlsOcFjF{―vδ―wTF2022RFW[RFY]bb 1
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Сompr―ssδv―Fstr―nβtγTF

704 jFyγysδС−σFv―Сγ−nδsmSk−s―ТFvoТ―σFoαFlolro―vnwδFqδβγFnntropyFjσσoyFlonsδТ―rδnβFjТδ−≤−tδСFq―−tF
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r―sδst−nС―FoαFnov―σFqu−t―rn−ryFwδYYTY–YYTYjσYYTZS†δFm―ТδumF―ntropyFm―t−σσδСFβσ−ss―sTF2022RF[bWRFWXW_ZV 0
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WXbRFX[WSX]V 2

676 jFsup―rδorFstr―nβtγSТuСtδσδtyFsyn―rβyFoαFjσVTWlro―lowδFγδβγS―ntropyF−σσoyFwδtγFαuσσyFr―Сryst−σσδz―ТF
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γδβγS―n―rβyF≤−σσFmδσσδnβF−nТFsp−rμFpσ−sm−Fsδnt―rδnβTF2022RF

657 }tuТyFonF}tr―nβtγ―nδnβFv―Сγ−nδsmF−nТFqδβγF†―mp―r−tur―Fv―Сγ−nδС−σFyrop―rtδ―sFoαF†δlSo―SqnjF
l―m―nt―ТFl−r≤δТ―TF2022RFWVZVWY 0

656 yr―ТδСtδnβFnσ−stδСFlonst−ntsFoαF{―αr−СtoryFlompσ―xFlonС―ntr−t―ТFjσσoysF‘sδnβFv−Сγδn―Fu―−rnδnβF
jppro−СγTF2022RFW[RFZbb_ 0

655 l−stFvδСrostruСtur―FoαF−Flompσ―xFlonС―ntr−t―ТFwo≤σ―FjσσoyFjβXVyТXVytXVluXVwδXVTF2022RFW[RFZ_aa 0

654 v―t−σSС−r≤δТ―F―ut―СtδСsFwδtγFmuσtδprδnСδp−σF―σ―m―ntsFm−μ―Fsup―rr―αr−СtoryF−σσoysTF2022RFaRF 1

653 myn−mδСF{―Сryst−σσδz−tδonFk―γ−vδorFoαFtγ―Fnquδ−tomδСFo―lolrwδFqδβγSnntropyFjσσoyFТurδnβFqδβγF
†―mp―r−tur―Fm―αorm−tδonTF2022RF 1

652 nαα―СtFoαF—rF−ТТδtδonFonFtγ―FσoС−σFstruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF†δâ��†−â��w≤â��—rFr―αr−СtoryF
γδβγS―ntropyF−σσoysTF2022RFWbRFZZXaSZZYa 0
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651 wum―rδС−σFsδmuσ−tδonFoαFСoσТFspr−yF≤onТδnβFαorFlro―wδFm―ТδumS―ntropyF−σσoyTF 1

650 jFmuσtδSСompon―ntFn−noСryst−σσδn―Fo―lr’F−σσoyFwδtγFδmprov―ТFm―Сγ−nδС−σFprop―rtδ―sF−nТF―xС―σσ―ntF
δrr−Тδ−tδonFr―sδst−nС―TF2022RF 1

649 ‘nТ―rst−nТδnβFoαFtγ―FТupσ―xFγδβγF―ntropyFoαFo―lowδlujσF−σσoysFm−βn―tδСFprop―rtδ―sFТ―p―nТ―nС―F
onFtγ―FlujσF−mountF−nТF−nn―−σδnβFt―mp―r−tur―TF2022RFW]]YVW 0

648 yr―p−r−tδonFoαFγδβγF―ntropyF−σσoysF−nТF−ppσδС−tδonFtoFС−t−σytδС−σFw−t―rF―σ―СtroσysδsTF2022RFWVRFV_V_VW 6

647 qδβγFnntropyFjσσoyF}tr―nβtγ―nδnβFvoТ―σσδnβTF

646 w―−rSnquδ−tomδСF˛…Fyγ−s―FδnF}―σαS}γ−rp―nδnβF†unβst―nSk−s―ТFqδβγSnntropyFjσσoysTF2022RFWXRFWWYV

645 nαα―СtFoαFq―−tF†r―−tm―ntF†―mp―r−tur―FonFvδСrostruСtur―F−nТFyrop―rtδ―sFoαFo―lowδlu†δF
qδβγâ��nntropyFjσσoyTF 0

644 nαα―СtsFoαF“lFonFtγ―FvδСrostruСtur―RF“―−rF−nТFlorrosδonF{―sδst−nС―FoαFu−s―rSm―posδt―ТFlolro―wδF
qδβγFnntropyFjσσoyFlo−tδnβsTF2022RFWXRFba[ 1

643 qyТroβ―nFstor−β―Fprop―rtδ―sFoαF’VTY†δVTYlrVTX[vnVTWw≤VTV[FγδβγF―ntropyF−σσoyTF2022RF 2

642 wov―σFNqαVTX—rVTX†−VTX’VTXw≤VTXOkXFγδβγF―ntropyFТδ≤orδТ―sFwδtγFsup―r≤Fγ−rТn―ssFsδnt―r―ТF≤yF}y}F
unТ―rF−FmδσТFСonТδtδonTF2022RF 0

641 rmprov―m―ntFδnFmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFσ−s―rFw―σТ―ТFst――σUF−σumδnumF−σσoyF
σ−pFκoδntsFusδnβFγδβγS―ntropyF−σσoyFδnt―rσ−y―rTF2022RF 1

640 xxδТ−tδonF≤―γ−vδorsF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFuWXSstr―nβtγ―n―ТFγδβγS―ntropyF−σσoysF−tF_VVhTF
2022RFWWVZbb 0

639 nαα―СtFoαFlopp―rFonFv―Сγ−nδС−σFyrop―rtδ―sF−nТFlorrosδonFk―γ−vδorFoαFyowТ―rFv―t−σσurβyF
yroС―ss―ТFwδâ��loâ��lrâ��o―â��vnâ��luxFqδβγFnntropyFjσσoyTF 1

638 vδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFwδxo―lolrjσFγδβγS―ntropyF−σσoysTF2022RFYXRFWVYbWb

637 qδβγFt―mp―r−tur―Ft―nsδσ―Fprop―rtδ―sFoαF−sSС−stF−nТFαorβ―ТFlrvno―lowδFγδβγF―ntropyF−σσoyTF2022RF
a[VRFWZY[_V 1

636 }tuТyFonFσ−s―rFСσ−ТТδnβFsyst―mFoαFtγ―FγδβγS―ntropyF−σσoyFσ−y―rFonFtγ―Fj—bWmFm−βn―sδumTF2022RFYZRFVYXVV_

635 lrδtδС−σFr―soσv―ТFsγ―−rFstr―ssFαorFtwδnnδnβF−nТFtwδnnδnβSδnТuС―ТFpσ−stδСδtyFδnFsδnβσ―FСryst−σsFoαFtγ―F
lolro―wδvoVTXFγδβγS―ntropyF−σσoyTF2022RFa[VRFWZY[a] 1

634 nαα―СtsFoαFmoσТFsγ−p―FmoσТFvδ≤r−tδonF−nТFsu≤str−t―FСomposδtδonFδnFo―wδlrlovnFγδβγF―ntropyF−σσoysF
n−noδmprδntTF2022RFYXRFWVZVZX 0
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633 jσlolro―wδSwδ†δFγδβγF―ntropyF−σσoyFСomposδt―scFvδСrostruСtur―F−nТFw―−rFp―rαorm−nС―TF2022RFYXRFWVYb[X

632 }tr―nβtγ―nδnβFn−noСryst−σσδn―FδmmδsСδ≤σ―F≤δm―t−σσδСFСomposδt―F≤yFγδβγS―ntropyF―αα―СtTF2022RFXZYRFWWVWX_

631 m―v―σopm―ntFoαFtγ―F˛‡hFpγ−s―Fstr―nβtγ―n―ТFγδβγSt―mp―r−tur―FγδβγS―ntropyF−σσoysFwδtγF―xС―σσ―ntF
m―Сγ−nδС−σFprop―rtδ―sTF2022RFXXWRFWWVbZV 0

630 nnγ−nС―ТFt―nsδσ―Fprop―rtδ―sFoαFlrvno―lowδVTaFγδβγF―ntropyF−σσoyFwδtγFδnSsδtuF†δlFp−rtδСσ―sTF2022RF
WZaRFWV_]Yb 0

629 rnt―r−СtδonsF≤―tw――nFsСr―wFТδsσoС−tδonF−nТFtwδnF≤ounТ−ryFδnFγδβγS―ntropyF−σσoycFjFmoσ―Сuσ−rF
Тyn−mδСFstuТyTF2022RFXWYRFWWW]X] 1

628 ‘σtr−SγδβγFstr―nβtγF−ssδst―ТF≤yFn−noSpr―Сδpδt−t―sFδnF−Fγ―t―rostruСtur−σFγδβγS―ntropyF−σσoyTF2022RF
bXWRFW]]WV] 0

627 nαα―СtFoαFjσF−ТТδtδonFonFtγ―FСorrosδonF≤―γ−vδorFoαFtγ―F’lowδFm―ТδumS―ntropyF−σσoysTF2022RFbXVRFW][b[Z

626 vδСrostruСtur―sF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF−Flolro―wδvnFγδβγS―ntropyF−σσoyFo≤t−δn―ТF≤yFXXY´ tF
СryoroσσδnβF−nТFsu≤s―qu―ntF−nn―−σδnβTF2022RFbXWRFW]]W]] 0

625 yγ−s―Fpr―ТδСtδonF−nТF―αα―СtFoαFδntrδnsδСFr―sδТu−σFstr−δnFonFpγ−s―Fst−≤δσδtyFδnFγδβγS―ntropyF−σσoysFwδtγF
m−Сγδn―Fσ―−rnδnβTF2022RFbXWRFW]]WZb 0

624 y−r−σσ―σFpr―p−r−tδonFoαFmuσtδSСompon―ntF−σσoysFwδtγFСomposδtδonFβr−Тδ―ntFТδstrδ≤utδonF−nТFtγ―δrF
nonσδn―−rFmδСrostruСtur―sF−nТFm―Сγ−nδС−σFprop―rtδ―sTF2022RFbXWRFW]]W[b 1

623 nnγ−nСδnβFm―Сγ−nδС−σFprop―rtδ―sFoαFТu−σSpγ−s―FjσVT[lolro―wδ}δVTX[FγδβγF―ntropyF−σσoyFvδ−F
tγ―rmom―Сγ−nδС−σFtr―−tm―ntTF2022RFbXWRFW]]WZW 1

622 vδСrostruСtur―F−nТFprop―rtδ―sFoαFo―lowδlr”FN”FvnRFjσOFγδβγS―ntropyF−σσoyFСo−tδnβsTF2022RFbXWRFW]]V]W 1

621 lor―Ssγ―σσSσδμ―FstruСtur―FδnFlolrlu†δ’FγδβγS―ntropyF−σσoyF−nТFδtsF―αα―СtFonFСompr―ssδv―Fprop―rtyTF
2022RFbXXRFW]]XZ]

620 yowТ―rFpσ−sm−F−rСF−ТТδtδv―Fm−nuα−СturδnβFoαFlolro―wδ“xFγδβγS―ntropyF−σσoyscFvδСrostruСtur―F
―voσutδonF−nТFm―Сγ−nδС−σFprop―rtδ―sTF2022RFbXXRFW]]XZ[ 1

619 xnFtγ―Fβr−δnF≤ounТ−ryFСγ−r−Сt―rF―voσutδonFδnFnonF―quδ−tomδСFγδβγF―ntropyF−σσoyFТurδnβFγotFroσσδnβF
δnТuС―ТFТyn−mδСFr―Сryst−σσδz−tδonTF2022RFbXXRFW]]WX] 0

618 rnt―rα−С―F―nβδn――rδnβFoαFγδβγF―ntropyFxxδТ―iyoσy−nδσδn―Fγ―t―roκunСtδonF―n−≤σ―sFγδβγσyFst−≤σ―F−nТF
―xС―σσ―ntFσδtγδumFδonFstor−β―Fp―rαorm−nС―TF2022RFZ[VRFWY_bXZ 2

617 jFstronβF−nТFТuСtδσ―FwδlolrS≤−s―ТFm―ТδumS―ntropyF−σσoyFstr―nβtγ―n―ТF≤yFСoγ―r―ntFn−nop−rtδСσ―sF
wδtγFsup―r≤Ftγ―rm−σSst−≤δσδtyTF2023RFWYXRFXVWSXWX 0

616 vδСrostruСtur―F−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαFqδβγSl−r≤onSlont−δnδnβFo―SwδSvnSjσSlrFqδβγSnntropyF
jσσoycFnαα―СtFoαF†γ―rmom―Сγ−nδС−σF†r―−tm―ntTFbRF
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615 v−Сγδn―Fu―−rnδnβFαorFnσ―СtroС−t−σystF−nТFyγotoС−t−σystFm―sδβnF−nТFmδsСov―ryTF 5

614 “―−rF≤―γ−vδorF−nТFmδСrostruСtur−σFtr−nsαorm−tδonFoαFsδnβσ―FαССFpγ−s―Fjσlolro―wδFγδβγS―ntropyF
−σσoyF−tF―σ―v−t―ТFt―mp―r−tur―sTF2022RF

613 looσδnβS{−t―Fnαα―СtFonFvδСrostruСtur―F−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαFjσVT[lolro―wδFqδβγSnntropyF
jσσoyTF2022RFWXRFWX[Z 0

612 †ow−rТFtun−≤σ―FmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFδnF−ТТδtδv―σyFm−nuα−Сtur―ТFlolro―vnwδF
γδβγF―ntropyF−σσoyTF2022RFW]][WY 1

611 {―vδ―wFoαF―σ―СtroТ―posδtδonFm―tγoТsFαorFtγ―Fpr―p−r−tδonFoαFγδβγS―ntropyF−σσoysTF2022RFXbRFW]aYSW]b] 0

610 nαα―СtFoαFjσFСont―ntFonFtγ―Fs―σ―Сtδv―Fσ―−СγδnβFprop―rtyFoαFjσxlolro―wδFγδβγS―ntropyF−σσoysTF2022RF
YXRFWVZV_b 0

609 lorrosδonF≤―γ−vδorsFoαFvoVT[w≤†δ’lrVTX[F−nТFvoVT[w≤†δ’VT[—rVTX[FmuσtδFprδnСδp−σF―σ―m―ntF−σσoysF
δnFγδβγFt―mp―r−tur―F≤or−t―ТF−nТFσδtγδ−t―ТFw−t―rTF2022RFXV]RFWWV[WZ 0

608 lomp―tδtδonF≤―tw――nFСontδnuousF−nТFТδsСontδnuousFpr―Сδpδt−tδonFδnFuWXSstr―nβtγ―n―ТF
γδβγS―ntropyF−σσoysTF2022RFWZbRFWV_][[

607 oorm−tδonFoαFγypo―ut―СtδСFstruСtur―F−nТFstr―nβtγ―nδnβFm―Сγ−nδsmFoαFloZlrWT[o―WT[wδ[FγδβγF
―ntropyF−σσoyF−σσoy―ТF≤yFjσTF2022RFbXYRFW]]Y_X 0

606 m―Сδpγ―rδnβFtγ―F―αα―СtFoαF“F−nТFvoFСoS−ТТδtδonsFonFr―Сryst−σσδz−tδonF≤―γ−vδorF−nТFstr―nβtγ―nδnβF
m―Сγ−nδsmFoαFlrlowδFm―ТδumF―ntropyF−σσoyTF2022RFbXYRFW]]ZVZ 0

605 }δmuσt−n―ousFstr―nβtγSpσ−stδСδtyF―nγ−nС―m―ntFoαFТu−σSpγ−s―FσδβγtSw―δβγtFm―ТδumF―ntropyF−σσoyTF
2022RFbXYRFW]]ZV]

604 loSprosp―rδtyFoαF―σ―СtroС−t−σytδСF−СtδvδtyF−nТFst−≤δσδtyFδnFγδβγF―ntropyFspδn―σF
NlrVTXvnVTXo―VTXwδVTX—nVTXOYxZFαorFtγ―Foxyβ―nF―voσutδonFr―−СtδonTF 2

603 v―Сγ−nδС−σRFnσ―СtronδСF−nТF†γ―rmoТyn−mδСFyrop―rtδ―sFoαFNw≤zrγαtδOlFqδβγSnntropyFl―r−mδСsFαromF
oδrstSyrδnСδpσ―sTF

602 nαα―СtsFoαFtγ―Fnnvδronm―ntF−nТF†―mp―r−tur―FonFtγ―F†rδ≤oσoβδС−σFk―γ−vδorFoαF†δzrγαn≤t−F{―αr−СtoryF
qδβγSnntropyFjσσoyTF

601 qδβγFnntropyFjσσoyscF}truСtur―RFv―Сγ−nδС−σFyrop―rtδ―sRFm―αorm−tδonFv―Сγ−nδsmsF−nТFjppσδС−tδonsTF
2022RF[XRFW]_SW_Y 0

600 ‘σtr−σ−rβ―SsС−σ―F−nom−σousFpγ−s―Fs―p−r−tδonFТδsСov―r―ТFδnF−FlrSo―SloSwδS—rFγδβγS―ntropyFm―t−σσδСF
βσ−ssFsyst―mTF

599 †−δσorδnβFv―Сγ−nδС−σF−nТFnσ―СtroСγ―mδС−σFyrop―rtδ―sFoαFtγ―FlrW[o―XVloY[wδXVvoWVFqδβγSnntropyF
jσσoyFvδ−Ftγ―Flomp―tδtδonF≤―tw――nF{―Сryst−σσδz−tδonF−nТFyr―Сδpδt−tδonFyroС―ss―sTF2022RFWXRFWVYX

598 jFr―vδ―wFonFqδβγS†―mp―r−tur―FjppσδС−≤δσδtycFjFmδσ―ston―FαorFγδβγF―ntropyF−σσoysTF2022RFWVWXWW 1
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597 v−tγ―m−tδС−σFmoТ―σσδnβFαorFpr―ТδСtδonFoαF–ounβâ��sFmoТuσusFδnFСomposδtδon−σσyFСompσ―xF−σσoysTF2022
RFWXZaRFVWXVXW

596 vδСrostruСtur−σF}tuТyFoαFlrwδloo―vnFqδβγFnntropyFjσσoyFx≤t−δn―ТF≤yF}―σ―Сtδv―Fu−s―rFv―σtδnβTF
2022RFW[RF[[ZZ 0

595 †−δσorδnβFm―Сγ−nδС−σFprop―rtδ―sFoαFjσlolrVT[o―xwδXT[FγδβγF―ntropyF−σσoysF≤yFСoσТFroσσδnβF−nТF
−nn―−σδnβTF

594 rmprov―ТF“―−rF{―sδst−nС―FoαF−Fq―t―roβ―n―ousFlolrwδFv―ТδumSnntropyFjσσoyF−tFlryoβ―nδСF
†―mp―r−tur―TF2022RF_VRF 1

593 rrr−Тδ−tδonF―αα―СtsFδnFγδβγS―ntropyF−σσoysF−nТFtγ―δrF−ppσδС−tδonsTF2022RFW]]_]a 2

592 lγ−r−Сt―rδstδСsFoαF†γδnFqδβγFnntropyFjσσoyFoδσmsFprownF≤yFyuσs―ТFu−s―rFm―posδtδonTF2022RFWXRFWXWW

591 vδСrostruСtur―F−nТFoorm−tδonFv―Сγ−nδsmsFoαFw−notwδnsFδnFtγ―F}γ―−rFk−nТFδnF−Fo―lowδlrvoVTXF
qδβγS―ntropyFjσσoyTF2022RF 0

590 nαα―СtFoαFvδСrostruСtur―F−nТFy―rαorm−nС―FoαFw≤â��lrâ��o―â��wδFzu−t―rn−ryFjσσoysFwδtγFtγ―F’−rδ−tδonFoαF
wδo≤δumFnσ―m―ntFlont―ntTF

589 nσ―m―nt−σσyF{―soσv―ТFmδssoσutδonFtδn―tδСsFoαF−FwδSo―SlrSvnSloFvuσtδSyrδnСδp−σFnσ―m―ntFjσσoyFδnF
}uσαurδСFjСδТF‘sδnβFjn}nlSnr}TF2022RFW]bRFVaW[V_

588 v―Сγ−nδsmFlontroσσδnβFnσ―v−t―ТF†―mp―r−tur―Fm―αorm−tδonFδnFjТТδtδv―σyFv−nuα−Сtur―ТFnut―СtδСF
qδβγSnntropyFjσσoyTF

587 lonαδβur−tδon−σFnntropyFnαα―СtsFonFpσ−ssF†r−nsδtδonFδnFv―t−σσδСFpσ−ss―sTF2022RFWYRF_aabS_ab_

586 vδСrostruСtur−σFnvoσutδonRFv―Сγ−nδС−σFyrop―rtδ―sRF−nТFlorrosδonFk―γ−vδorFoαF−nFjσF_T[FloFXVT[Fo―FXZF
wδFXZFlrFXZFqδβγSnntropyFjσσoyTFXXVV_aV 0

585 yγ−s―F’oσum―For−СtδonSm―p―nТ―ntF}tr―nβtγ―nδnβFδnF−Fw−noSu−mδn−t―ТFmu−σSyγ−s―FqδβγSnntropyF
jσσoyTF 0

584 rnασu―nС―FoαFq―−tF†r―−tm―ntFonFtγ―FlorrosδonFk―γ−vδorFoαFnσ―СtroТ―posδt―ТFlolro―vnwδF
qδβγSnntropyFjσσoyF†γδnFoδσmsTF2022RFWXRFWWVa 0

583 †wδnnδnβFsusС―ptδ≤δσδtyFoαFlrlowδFm―ТδumF―ntropyF−σσoyFtoFСryoβ―nδСFt―mp―r−tur―FТurδnβF
−symm―trδСFroσσδnβTF2022RF 0

582 myn−mδСFr―spons―FoαFγδβγS―ntropyF−σσoysFtoF≤−σσδstδСFδmp−СtTF2022RFaRF 1

581 yrop―rtδ―sFoαFjσo―wδlrlo†δVT[FqδβγSnntropyFjσσoyFy−rtδСσ―S{―δnαorС―ТF]V]WjσFlomposδt―sFyr―p−r―ТF
≤yFnxtrusδonTF2022RFWXRFWYX[ 1

580 nαα―СtsFoαFmδnorFw≤F−σσoyδnβFonFtγ―Ftγ―rm−σFst−≤δσδtyF−nТFm―Сγ−nδС−σFr―spons―sFoαF−F˛‡U˛‡hFtyp―F
γδβγS―ntropyF−σσoyFwδtγFγδβγFo―FСont―ntTF2022RFa[WRFWZY]WV 0
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579 v−Сγδn―Sσ―−rnδnβS−ssδst―ТFТδsСov―ryFoαFγδβγσyF―ααδСδ―ntFγδβγS―ntropyF−σσoyFС−t−σystsFαorFtγ―Foxyβ―nF
r―ТuСtδonFr―−СtδonTF2022RFWVV[[Y 1

578 vδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtyFoαFnov―σFn−nop−rtδСσ―sFstr―nβtγ―n―ТFjσlrluo―wδF
Тu−σSpγ−s―FγδβγF―ntropyF−σσoyTF2022RFYXRFWVZW[[

577 l―ntrosymm―trδСFtoFnonС―ntrosymm―trδСFstruСtur−σFtr−nsαorm−tδonFδnF−Fsup―rСonТuСtδnβF
γδβγS―ntropyF−σσoyFТu―FtoFС−r≤onF−ТТδtδonTF 0

576 nαα―СtFoαF“lFonFvδСrostruСtur―F−nТF“―−rF{―sδst−nС―FoαFo―Sk−s―ТFlo−tδnβFo−≤rδС−t―ТF≤yFu−s―rF
lσ−ТТδnβTF2022RFWXRFWXVb 1

575 nntropyF−nТFγ―t―roβ―n―ousFδnt―rα−С―F―nβδn――rδnβFpromot―Ftγ―FσowFtγ―rm−σFСonТuСtδvδtyFδnF
}n†―S≤−s―ТFtγ―rmo―σ―СtrδСFm−t―rδ−σsTF2022RFWXaRF 0

574 nαα―СtsFoαFwum≤―rFoαFjtomsF−nТFmopδnβFlonС―ntr−tδonFonFtγ―F}truСtur―RFyγ−s―F†r−nsδtδonRF−nТF
lryst−σσδz−tδonFyroС―ssFoαFo―WSxSywδxloyFjσσoycFjFvoσ―Сuσ−rFmyn−mδСF}tuТyTF2022RFWXRFaZ_Y 1

573
jtomδСFδnsδβγtsFδntoF―αα―СtsFoαFt―mp―r−tur―F−nТFβr−δnFТδ−m―t―rFonFtγ―FmδСroSТ―αorm−tδonF
m―Сγ−nδsmRFm―Сγ−nδС−σFprop―rtδ―sF−nТFsσuββδsγFТδααusδonFoαFn−noСryst−σσδn―FγδβγS―ntropyF−σσoysTF
2022RFWVZXXZ

1

572 kr―−μδnβFtγ―Fyrop―rtyF†r−Т―SxααsF≤yF‘sδnβFnntropδСFlonС―ptδonsTF 1

571 †γ―Fyro≤σ―mFoαFlγoosδnβFtγ―FvoТ―sFoαF{unnδnβSrnFlurv―ТFy−rtsTF2023RF[]_S[_[

570 rnασu―nС―FoαFpowТ―rFmδxδnβFm―tγoТFonFprop―rtδ―sFoαFγδβγF―ntropyF−σσoysFoαFo―lrvnjσvoFtγδnF
Сo−tδnβsFo≤t−δn―ТF≤yFm−βn―tronFsputt―rδnβTF2022RFZZ]RFWXa_ZZ 1

569 qδβγSstr―nβtγFjσlolro―wδXTWF―ut―СtδСFγδβγF―ntropyF−σσoyFwδtγFuσtr−αδn―Fσ−m―σσ−FstruСtur―Fvδ−F
−ТТδtδv―Fm−nuα−СturδnβTF2022RFa[ZRFWZYaW] 2

568 vuσtδSСompon―ntFσowF−nТFγδβγF―ntropyFm―t−σσδСFСo−tδnβsFsyntγ―sδz―ТF≤yFpuσs―ТFm−βn―tronF
sputt―rδnβTF2022RFZZ]RFWXaaVX 1

567 jFСomp−r−tδv―FstuТyFoαFtwoFlSСont−δnδnβFγδβγS―ntropyF−σσoysFjσVTYlro―wδXF−nТFjσVTYlolro―wδTF
2022RFa[YRFWZY_VX 0

566 }tr―nβtγ―nδnβF−nТFТ―αorm−tδonF≤―γ−vδorFoαF−sSС−stFlolrluWT[vnwδFγδβγF―ntropyF−σσoyFwδtγF
mδСroSUn−nosС−σ―Fpr―Сδpδt−tδonTF2022RFa[YRFWZY_Xb 2

565 †γ―F―αα―СtFoαFo―F−ТТδtδonFonF˛‡hFpr―Сδpδt−t―sFТurδnβFtγ―rm−σF―xposur―FδnFwδSloS≤−s―ТFsδnβσ―FСryst−σF
sup―r−σσoysTF2022RFXVRFabZSbVZ 0

564 nαα―СtFoαFvδ≤r−tδonFp−r−m―t―rsFonFtγ―Fm−t―rδ−σFr―mov−σFСγ−r−Сt―rδstδСsFoαFγδβγS―ntropyF−σσoyFδnF
sСr−tСγδnβTF2022RFXYXRFWV_[b_ 0

563 †γ―F―αα―СtFoαFjσF−ТТδtδonFonFsoσδТFsoσutδonFstr―nβtγ―nδnβFδnFlolro―vnwδcFnxp―rδm―ntF−nТF
moТ―σσδnβTF2022RFXYaRFWWaXVa 3

562 yosδtronF−nnδγδσ−tδonFstuТyFoαFop―nFvoσum―FТ―α―СtsF−nТFlrFs―βr―β−tδonFδnFТ―αorm―ТFlolro―vnwδF
−σσoyTF2022RFWZbRFWV_]_V 0
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561 voXVw≤XVloXVlrXVN†δajσa}δZOFr―αr−СtoryFγδβγS―ntropyF−σσoyFСo−tδnβsFα−≤rδС−t―ТF≤yF―σ―СtronF≤―−mF
Сσ−ТТδnβcFvδСrostruСtur―F−nТFw―−rFr―sδst−nС―TF2022RFWZbRFWV_]]b 0

560 qδβγσyFv−rδ−≤σ―FСγ―mδС−σFsγortSr−nβ―ForТ―rFδnF−FγδβγS―ntropyFm―t−σσδСFβσ−ssTF2022RFX_RFWVV_bb

559
jFsup―r≤Fm―Сγ−nδС−σF≤―γ−vδorFoαFn―wσyFТ―v―σop―ТFσδβγtw―δβγtF−nТFТuСtδσ―FjσVT[†δXw≤W—rW“xF
r―αr−СtoryFγδβγF―ntropyF−σσoyFvδ−Fn−noSpr―Сδpδt−t―sF−nТFТδsσoС−tδonsFδnТuС―ТSТ―αorm−tδonTF2022RF
XXXRFWWWVYZ

0

558 nαα―СtsFoαFβr−δnFsδz―FonFtγ―Fpr―Сδpδt−tδonFp−tγw−yF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFNlolro―wδObZ†δXjσZF
γδβγF―ntropyF−σσoyTF2022RFW[VRFWV_]ab 0

557 nαα―СtFoαFlrFСont―ntFonFmδСrostruСtur―FСγ−r−Сt―rδstδСsF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF
—rw≤†−qαVTXlrxFr―αr−СtoryFγδβγF―ntropyF−σσoyTF2022RFbXZRFW]][bY 0

556 m―αorm−tδonF−nТFm−СγδnδnβFm―Сγ−nδsmFoαFn−noСryst−σσδn―Fwδlolro―FγδβγF―ntropyF−σσoysTF2022RFbXZRFW]][X[ 0

555 }up―rδorFstr―nβtγSТuСtδσδtyFsyn―rβyFoαF−FСostS―αα―Сtδv―Fjσlro―XwδXFγδβγF―ntropyF−σσoyFwδtγF
γ―t―roβ―n―ousFmδСrostruСtur―FproС―ss―ТF≤yFmoТ―r−t―FСryoSroσσδnβF−nТF−nn―−σδnβTF2022RFYX]RFWYXbaW 0

554 mδr―Сtδon−σσyFsoσδТδαδ―ТFγδβγS―ntropyFN–VTXpТVTXqoVTXnrVTX–≤VTXOYjσ[xWXUjσXxYF―ut―СtδСFwδtγF
outst−nТδnβFСryst−σσoβr−pγδСFt―xtur―Fαorm−tδonFС−p−≤δσδtyTF2022RFXXVRFWWZbYb 1

553 }―mδsoσδТFТ―αorm−tδonF≤―γ−vδorF−nТFproС―ssδnβFoαFlolrluxo―wδFγδβγS―ntropyF−σσoysTF2022RFW[VRFWV_]aX 1

552 xv―rСomδnβFstr―nβtγSТuСtδσδtyFtr−Т―SoααFδnFγδβγS―ntropyF−σσoysF≤yFtunδnβFСγ―mδС−σFsγortSr−nβ―F
orТ―rF−nТFβr−δnFsδz―TF2022RFW[VRFWV_]bY 0

551 †rδ≤oσoβδС−σF≤―γ−vδorFoαFlolro―wδvnFγδβγS―ntropyF−σσoyF−β−δnstFYVZRFjσXxYF−nТF}δYwZF
Сount―rp−rtsTF2022RF[VaS[VbRFXVZZ_W

550 rnασu―nС―FoαFoxyβ―nFv−С−nСδ―sFonFtγ―FstruСtur―F−nТFm−βn―tδСFprop―rtδ―sFoαFγδβγF―ntropyF
NloRlrRo―RvnRwδOYxZFС―r−mδСsTF2022RFbX[RFW]][]V 0

549 jFlolro―wδvn}δFγδβγF―ntropyF−σσoyFsγowδnβF−FβooТFСom≤δn−tδonFoαFsγ−p―Fm―moryF―αα―СtF−nТF
m―Сγ−nδС−σFprop―rtδ―sTF2022RFbX]RFW]]aVY 0

548 xptδmδz―ТFγotFworμδnβFp−r−m―t―rsFoαFo―XT[wδXT[lrjσFmuσtδSprδnСδp−σF―σ―m―ntF−σσoysTF2022RFbX[RFW]][bZ 0

547 lσust―rSmoТ―σS≤−s―ТFТ―sδβnF−nТFsyntγ―sδsFαorFrutδσ―Styp―F†δS}nSw≤S†−Sv―SxFNv―fp−RFo―RFlrOF
γδβγUm―ТδumF―ntropyFoxδТ―sTF2022RFbX]RFW]]__W

546 mu−σF―αα―СtsFoαFpr―Sstr−δnFonFСontδnuousF−nТFТδsСontδnuousFpr―Сδpδt−tδonFoαFuWXSstr―nβtγ―n―ТF
γδβγS―ntropyF−σσoysTF2022RFbX[RFW]]_YV

545 †―mp―r−tur―FТ―p―nТ―nС―FoαFt―nsδσ―F≤―γ−vδorRFТ―αorm−tδonFm―Сγ−nδsmsF−nТFαr−Сtur―FδnF
nδtroβ―nS−σσoy―ТFo―vnlrwδloNwOFl−ntorF−σσoysTF2022RFbX[RFW]]]W]

544 }up―rSγ−rТFNvo}δ†δ’—rOwxFγδβγS―ntropyFnδtrδТ―FСo−tδnβsTF2022RFbX]RFW]]aV_ 2
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543 myn−mδСFm―Сγ−nδС−σFprop―rtδ―sRFТ―αorm−tδonF−nТFТ−m−β―Fm―Сγ−nδsmsFoαF―ut―СtδСFγδβγS―ntropyF
−σσoyFjσlolro―wδXWFunТ―rFpσ−t―Fδmp−СtTF2023RFWYZRFW_aSWaa 0

542 uoС−σFСγ―mδС−σForТ―rδnβF−nТFδtsFδmp−СtFonFr−Тδ−tδonFТ−m−β―F≤―γ−vδorFoαFmuσtδSprδnСδp−σF―σ―m―ntF
−σσoysTF2023RFWY[RFWYSX[ 0

541 u−rβ―Fr―v―rsδ≤σ―Fm−βn―toС−σorδСF―αα―СtFδnFγδβγS―ntropyFvno―lowδp―}δFsyst―mFwδtγFσowSγyst―r―sδsF
m−βn―tostruСtur−σFtr−nsαorm−tδonTF2022RFWVRFVbWWV_ 1

540 y―rp―nТδСuσ−rFm−βn―tδСF−nδsotropyFδnF−Fsputt―rFТ―posδt―ТFn−noСryst−σσδn―FγδβγF―ntropyF−σσoyFtγδnF
αδσmTF2022RFW]_YY_ 0

539 kδoSγδβγF―ntropyF−σσoyscFyroβr―ssRFСγ−σσ―nβ―sRF−nТFopportunδtδ―sTFWVRF 0

538 vδСrostruСtur―F−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαFwδSk−s―ТFlompσ―xFlonС―ntr−t―ТFjσσoysFunТ―rF
{−Тδ−tδonFnnvδronm―ntTF2022RFWXRFWYXX 1

537 nαα―СtFoαFσoС−σFσ−ttδС―FТδstortδonFonFtγ―FСor―FstruСtur―FoαF―Тβ―FТδsσoС−tδonFδnFw≤vo†−“F
muσtδSprδnСδp−σF―σ―m―ntF−σσoysF−nТFtγ―Fsu≤syst―msTF2022RFa[[RFWZYa]b 0

536 rmp−СtFt―nsδonF≤―γ−vδorFoαFγ―−vySТr−wnFn−noСryst−σσδn―FlolrwδFm―ТδumF―ntropyF−σσoyFwδr―TF2022RF
a[]RFWZZVZW 0

535 vδСrosС−σ―FТ―αorm−tδonFСontroσσ―ТF≤yFСomposδtδon−σFασuСtu−tδonsFδnF―quδ−tomδСFw≤â��voâ��†−â��“F
−σσoysTF2022RFa[]RFWZYabX 0

534 †un―F−FγδβγσyFТuСtδσ―Fjσlro―XwδZF−σσoyF≤yF†δF−ТТδtδonFαorFТ―sδr―ТFγδβγFm―Сγ−nδС−σFstr―nβtγTF2022RF
a[]RFWZYbWV 0

533
†γ―F―αα―СtsFoαFσ−ttδС―FТδstortδonFm−βnδtuТ―FonFtγ―FoxδТ−tδonFp―rαorm−nС―FoαFσ−s―rSСσ−ТТ―ТF
wδlolrSvFNvfjσRFo―RF}δOFmuσtδSprδnСδp−σF―σ―m―ntF−σσoyFСo−tδnβsFunТ―rFγδβγFt―mp―r−tur―F―xposur―TF
2022RFYYRFWVXYV[

0

532 yγ−s―Fst−≤δσδtyF−nТFstr―nβtγ―nδnβF≤―γ−vδorFoαF−sS−nn―−σ―ТFloYVlrYVo―W_wδW_vo]FγδβγF―ntropyF
−σσoyF−tFroomF−nТFσowFt―mp―r−tur―sTF2022RFa[]RFWZZVX_ 0

531
vδСrostruСtur―F―voσutδonRFpγ−s―FТ―СomposδtδonF−nТFtr−nsδtδonFoαFjσVTaloVT[lrWT[luo―wδFqnjF
ТurδnβFγδβγFt―mp―r−tur―Fsδnt―rδnβF−nТFm―Сγ−nδС−σFprop―rtδ―sFСorr―sponТδnβFtoFТδαα―r―ntF
mδСrostruСtur―sTF2022RFXXYRFWWWW]_

0

530 lorrosδonF≤―γ−vδorFoαFr―αr−СtoryF†δw≤—rvo’FγδβγS―ntropyF−σσoyFСo−tδnβFδnFst−tδСFσ―−ТS≤δsmutγF
―ut―СtδСF−σσoycFjFnov―σFТ―sδβnFstr−t―βyFoαFuknFСorrosδonSr―sδst−ntFСo−tδnβhTF2022RFZZaRFWXaaaZ 0

529 vδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF−FpqY[Y]U}}YVZFκoδntF≤r−z―ТFwδtγF−F
loX[o―X[vn[wδX[†δXVF―ut―СtδСFγδβγS―ntropyF−σσoyFαδσσ―rTF2022RFWbYRFWWXYV[ 0

528 }tr―nβtγSpσ−stδСδtyFr―βuσ−tδonFvδ−Fn−nosС−σ―Fpr―Сδpδt−tδonF−nТFСopr―Сδpδt−tδonFδnFСo≤−σtSαr――F
m―ТδumS―ntropyF−σσoysTF2022RFWbYRFWWXX]Y 0

527 m―sδβnFoαFn―wσyF―αα―Сtδv―Fβr−δnFr―αδn―rFαorF−σumδnumF≤−s―ТFonFm―ТδumS―ntropyFm―t−σFТδ≤orδТ―TF
2022RFXV[RFWWWZ]X 1

526 v―Сγ−nδС−σF≤―γ−vδorsFoαF―quδ−tomδСF−nТFn―−rS―quδ−tomδСFα−С―SС―nt―r―ТSСu≤δСFpγ−s―FγδβγS―ntropyF
−σσoysFpro≤―ТFusδnβFδnFsδtuFn―utronFТδααr−СtδonTF2022RFW[aRFWVYZW_ 2
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525 jFp―rsp―Сtδv―FonFδnv―stδβ−tδnβFtr−nsδtδonFm―t−σFγδβγS―ntropyF−σσoysFαorFγδβγSt―mp―r−tur―F
−ppσδС−tδonsTF2022RFXZVRFWWaYWY 0

524 }tr―nβtγFδmprov―m―ntFoαFlolrwδFm―ТδumS―ntropyF−σσoyFtγrouβγFδntroТuСδnβFσ−ttδС―FТ―α―СtsFδnF
r―αδn―ТFβr−δnsTF2022RFWbYRFWWXX[Z 0

523 ronFδrr−Тδ−tδonF―αα―СtFonFkXFsδnβσ―Fpγ−s―Fjσo―lowδF−σσoyTF2022RFWbYRFWWXXbb 0

522 qδβγFСorrosδonFr―sδst−nС―FТupσ―xFαСС´ Q´ γСpFСo≤−σtF≤−s―ТF―ntropδСF−σσoyscFjnF―xp―rδm―nt−σF−nТF
tγ―or―tδС−σFδnv―stδβ−tδonTF2022RFXXYRFWWWW]] 0

521 qδβγSt―mp―r−tur―Fw―−rFprop―rtδ―sFoαFlro―qαvn†δ†−’Fs―pt―n−ryFСompσ―xFСonС―ntr−t―ТF−σσoyFαδσmF
proТuС―ТF≤yFm−βn―tronFsputt―rδnβTF2022RF[WVS[WWRFXVZZb_ 1

520 vδСrostruСtur―F―voσutδonF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFw≤qα†δ’lxFnov―σFr―αr−СtoryFγδβγF―ntropyF
−σσoysFwδtγFv−rδ−≤σ―FС−r≤onFСont―ntTF2022RFbXaRFW]]ba] 0

519 vow≤’RFvow≤’†δF−nТFvow≤’†δqαFmuσtδСompon―ntFr―αr−СtoryF−σσoysâ��lomposδtδon−σFmoТuσ−t―ТF
m―Сγ−nδС−σFprop―rtδ―sFδnv―stδβ−tδnβTF2022RFYYRFWVZYXV 0

518 vδСrostruСtur―F−nТFСorrosδonFδnv―stδβ−tδonFoαFo―lolrwδvoVR[NvnjσOVRYFγδβγF―ntropyF−σσoyF
proТuС―ТF≤yFYW]´ uFst−δnσ―ssFst――σFsСr−pTF2022RFYYRFWVZY]V 0

517 jFo―SrδСγFloSαr――FγδβγF―ntropyF−σσoyFwδtγF―xС―σσ―ntFm―Сγ−nδС−σF−nТF−ntδS≤−Сt―rδ−σFprop―rtδ―sFδnF
СoσТSroσσ―ТFst−t―TF2022RFYXaRFWYYWYb 0

516 nxp―rδm―nt−σFδnv―stδβ−tδonFoαFmδnorF}δF−ТТδtδonFonFjσwδ–loFmuσtδSprδnСδp−σF―σ―m―ntF−σσoycF
vδСrostruСtur−σFСγ−r−Сt―rδz−tδonRFtγ―rm−σFst−≤δσδtyF−nТFСorrosδonFr―sδst−nС―TF2022RFW[WRFWV__WW 0

515 nαα―СtFoαF−tomδСFsδz―Fmδsm−tСγF−nТFСγ―mδС−σFСompσ―xδtyFonFtγ―FσoС−σFσ−ttδС―FТδstortδonFoαFkllFsoσδТF
soσutδonF−σσoysTF2022RFYYRFWVZY]_ 0

514 v−nuα−СturδnβF−nFuσtr−SσowSsuσαurFlolro―vnwδFγδβγS―ntropyF−σσoyF≤yFsσ−ββδnβFtγrouβγFδnТuСtδonF
m―σtδnβFwδtγFα―rro−σσoysFα――ТstoСμTF2022RFbXaRFW]_VaV 1

513 qyТroβ―nSδnТuС―ТFpγ−s―F≤ounТ−ryFlrSs―βr―β−tδonFδnFγδβγS―ntropyF−σσoyFjσlolro―wδXTWTF2022RFX]RFWVW[[] 1

512 m―v―σopm―ntFoαF−FnonS―quδmoσ−rFjσlrluo―wδFγδβγS―ntropyF−σσoyF−nТFδtsFСorrosδv―Fr―spons―FtoF
m−rδn―F―nvδronm―ntFunТ―rFТδαα―r―ntFt―mp―r−tur―sF−nТFСγσorδТ―FСonС―ntr−tδonsTF2022RFbXaRFW]_WWX 0

511 vδСrostruСtur―F―voσutδonRFТ―αorm−tδonFm―Сγ−nδsmRF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF≤δom―ТδС−σF
†δ—rw≤Fm―ТδumF―ntropyF−σσoyFproС―ss―ТFusδnβF―qu−σFСγ−nn―σF−nβuσ−rFpr―ssδnβTF2022RFW[WRFWV__X[ 0

510 u−s―rFpowТ―rF≤―ТFαusδonFoαFn−noS†δkXFr―δnαorС―ТFo―lowδlrFγδβγS―ntropyF−σσoyFwδtγF―nγ−nС―ТF
str―nβtγF−nТFαδrmFСorrosδonFr―sδst−nС―TF2022RFbX_RFW]_WWV 0

509 v―Сγ−nδС−σFprop―rtδ―sFoαFNqαloOWVVâ��xNw≤voOxFr―αr−СtoryFγδβγS―ntropyF−σσoysFwδtγF−FТu−σSpγ−s―F
≤ССSkXFstruСtur―TF2022RFbX_RFW]_VWY 0

508 }tr―nβtγSТuСtδσδtyFsyn―rβyFoαF−ТТδtδv―σyFm−nuα−Сtur―ТFNlolrwδOa_jσWYFm―ТδumF―ntropyF−σσoyFwδtγF
γ―t―roβ―n―ousFmuσtδpγ−s―FmδСrostruСtur―TF2023RFXXXRFWW[VW] 0
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507 v−nδpuσ−tδonFoαFpr―Сδpδt−tδonF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFpr―Сδpδt−tδonSstr―nβtγ―n―ТF
m―ТδumS―ntropyF−σσoyTF2023RFXXXRFWW[V[_ 1

506 lryst−σσoβr−pγδСForδ―nt−tδonSТ―p―nТ―ntFТ―αorm−tδonFСγ−r−Сt―rδstδСsFoαF−ТТδtδv―Fm−nuα−Сtur―ТF
δnt―rstδtδ−σSstr―nβtγ―n―ТFγδβγF―ntropyF−σσoysTF2023RFXXXRFWW[VZb 0

505 m―nsδαδС−tδonFoαF“lSo―SwδSloSlrFС―m―nt―ТFС−r≤δТ―sFproС―ss―ТF≤yFqryF−αt―rFsδnt―rδnβcF―αα―СtFoαF“lF
powТ―rFp−rtδСσ―Fsδz―TF2023RFWWVRFWV[bbZ 1

504 v−Сγδn―Fσ―−rnδnβFαorFγδβγS―ntropyF−σσoyscFyroβr―ssRFСγ−σσ―nβ―sF−nТFopportunδtδ―sTF2023RFWYWRFWVWVWa 1

503 u−t―stFproβr―ssFonFr―αr−СtoryFγδβγF―ntropyF−σσoyscFlomposδtδonRFα−≤rδС−tδonRFpostFproС―ssδnβRF
p―rαorm−nС―RFsδmuσ−tδonF−nТFprosp―СtTF2023RFWWVRFWV[bbY 2

502 vδСrostruСtur―F―voσutδonF−nТFprop―rtδ―sFoαFσ−s―rFСσ−ТТδnβFw≤FСont−δnδnβF―ut―СtδСFγδβγF―ntropyF
−σσoysTF2023RFWWVRFWV[bbX 1

501 q―t―rostruСtur―ТFm−t―rδ−σsTF2023RFWYWRFWVWVWb 6

500 loop―r−tδv―F―αα―СtFoαFlrF−nТFjσF―σ―m―ntsFonFp−ssδv−tδonF―nγ−nС―m―ntFoαF―ut―СtδСFγδβγS―ntropyF
−σσoyFjσlolro―wδXTWFwδtγFpr―Сδpδt−t―sTF2023RFWY]RFb_SWVa 1

499 rnv―stδβ−tδonFonFtγ―FvδСrostruСtur―F−nТFyrop―rtδ―sFoαFlryoS{oσσ―ТFjσVTYСoСrα―nδFqδβγSnntropyFjσσoyF
murδnβF{―Сryst−σσδz−tδonFjnn―−σδnβTF 0

498 †rδ≤oσoβδС−σFk―γ−vδorsF−nТFqδβγS†―mp―r−tur―FxxδТ−tδonF{―sδst−nС―Fyrop―rtδ―sFoαF“t−vСrFjσσoyF
lo−tδnβTF 0

497 †γ―F}t−tusFoαFkuσμFv―t−σσδСFpσ−ssF−nТFqδβγFnntropyFjσσoysF{―s―−rСγTF2022RFXYYSX_a 0

496 nαα―СtsFoαF}truСtur−σF†r−nsαorm−tδonFonFv−βn―tδСFyrop―rtδ―sFoαFjσСoα―СrFqδβγSnntropyF}oαtF
v−βn―tδСFyowТ―rFlor―sF≤yFjТκustδnβFloUo―F{−tδoTF 0

495 o−tδβu―FoαFkδom−t―rδ−σsF−nТFkδom―ТδС−σF}yst―msTF2022RF 0

494 v―Сγ−nδС−σFyrop―rtδ―sFoαFlompσ―xFlonС―ntr−t―ТFjσσoyscFrmpσδС−tδonsFαorF}truСtur−σFrnt―βrδtyTF2022RF 1

493 rnt―rα−Сδ−σF}tr―nβtγ―nδnβFv―Сγ−nδsmFoαFlUlUw≤VT_ZСoСrα―nδXUw≤Fkr−z―ТFsoδntscF}tr―ssS{―σδ―vδnβF
nαα―СtsFoαFtγ―FoССFyγ−s―TF 0

492 nut―СtδСFqδβγSnntropyFjσσoysTF2022RF[YSbV 0

491 u−s―rFСσ−ТТδnβF−sF−Fασ―xδ≤σ―F―xpσor−tδonFtooσFαorFtγ―FТ―sδβnFoαFСo≤−σtSαr――Fγ−rТα−СδnβFСo−tδnβsFm−Т―F
oαFγδβγF―ntropyFm−t―rδ−σsTF2022RFWWWRFXVWSXVZ 0

490 m−t−Smrδv―nFyγ−s―F}―σ―СtδonRFyrop―rtyFyr―ТδСtδonF−nТFoorС―Soδ―σТFm―v―σopm―ntFδnFvuσtδSyrδnСδp−σF
nσ―m―ntFjσσoysTF2022RFYW[SYZ_ 0
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489 jFy―rsp―Сtδv―FonFrnv―stδβ−tδnβF†r−nsδtδonFv―t−σFqδβγSnntropyFjσσoysFαorFqδβγS†―mp―r−tur―F
jppσδС−tδonsTF 0

488 vδСrostruСtur―F−nТFv―Сγ−nδС−σFyrop―rtδ―sFlγ−r−Сt―rδz−tδonFoαFmδr―СtFnn―rβyFm―posδt―ТFjσСuα―nδtδF
qδβγFnntropyFjσσoyTF 0

487 †r−nsβr−nuσ−rFqδβγσyFuoС−σδz―ТFm―αorm−tδonF−nТFor−Сtur―Fv―Сγ−nδsmFδnFmuСtδσ―Flrα―nδF
v―ТδumSnntropyFjσσoysTF 0

486 lrδtδС−σF{―vδ―wFoαFo−СtorsFqδnТ―rδnβF}С−σ−≤δσδtyFoαFlompσ―xFlonС―ntr−t―ТFjσσoysTF2022RF 1

485 m―v―σopm―ntF−nТFsm―σtδnβFoαFС−stδnβFγδβγS―ntropyF−σσoysF≤−s―ТFonFtγ―Fo―SloSwδSvnSlrFsyst―mTTF
2022RFWZaRF[VS[b 0

484 nrosδonF≤―γ−vδorF−nТFm―Сγ−nδsmFoαFtγ―Fq’xoSspr−y―ТFNjσlolro―wδOFUN“lSWVloOWSFСomposδt―F
Сo−tδnβsF−tFТδαα―r―ntFsσurryFs−nТFСonС―ntr−tδonsTF2023RFWWVRFWV]VWW 0

483 ‘nСov―rδnβFγ―t―roβ―n―δtyFoαFσoС−σFσ−ttδС―FТδstortδonFδnF†δ—rqαw≤†−Fr―αr−СtoryFγδβγF―ntropyF−σσoyF≤yF
}{S”{mF−nТFn”jo}TF2023RFXXYRFWW[V_b 0

482 qδβγF―ntropyF−σσoyFСo−tδnβsFαorF≤δom―ТδС−σF−ppσδС−tδonscFjFr―vδ―wTF2023RFWRFWVVVVb 0

481 nαα―СtFoαF“―σТ−≤δσδtyFonFv―t−σσurβδС−σRFv―Сγ−nδС−σRF−nТFlorrosδonFk―γ−vδourFoαFqδβγFnntropyF
jσσoy·jF{―vδ―wTF2023RFW[WSW]W 0

480 v−t―rδ−σFТ―sδβnFαorF†δ—rqαw≤†−kxcFjF≤ounТ−ryFm−t―rδ−σFoαFr―αr−СtoryFγδβγS―ntropyF−σσoysF−nТF
С―r−mδСsTF 0

479 wonSjqu―ousFnσ―СtroТ―posδtδonF−nТFlγ−r−Сt―rδz−tδonFoαFjσlrluo―wδFqδβγFnntropyFjσσoyF†γδnFoδσmsTF
2022RFW[RF]VV_ 0

478 }yntγ―sδsRFСγ−r−Сt―rδz−tδonsRF−nТFm−βn―tδСF≤―γ−vδorFoαFnov―σFNluwδ†δ—no―OYxZFγδβγF―ntropyFspδn―σF
oxδТ―TF2022RF 0

477 “―−rFr―sδst−nС―Fp―rαorm−nС―FoαFγδβγF―ntropyF−σσoySС―r−mδСFСo−tδnβFСomposδt―sFsyntγ―sδz―ТFvδ−F−F
nov―σFСom≤δn―ТFproС―ssTF2022RF 0

476 nαα―СtsFoαFw≤FjТТδtδonsF−nТFq―−tF†r―−tm―ntsFonFtγ―FvδСrostruСtur―RFq−rТn―ssF−nТF“―−rF{―sδst−nС―F
oαFluwδlr}δlo†δw≤xFqδβγSnntropyFjσσoysTF2022RFXZRFWWb[ 0

475 lomput−tδon−σFТ―sδβnFoαFnonS―quδ−tomδСFlolro―wδF−σσoysFtow−rТsFoptδmδz―ТFm―Сγ−nδС−σF−nТF
surα−С―Fprop―rtδ―sTF 0

474 yγ−s―F}t−≤δσδtyFoαFjσlo†δ—nFqδβγSnntropyFjσσoyFyr―p−r―ТF≤yFv―Сγ−nδС−σFjσσoyδnβTF 0

473 nαα―СtFoαFl−r≤onF−nТFq―−tF†r―−tm―ntFonFtγ―FvδСrostruСtur―F−nТFyrop―rtδ―sFoαF’jσ†δlr}δF
qδβγSnntropyFjσσoyFoδσmsTF 0

472 lσ−rδαδС−tδonFoαFpγ−s―Fst−≤δσδtyF−nТFoxδТ−tδonFm―Сγ−nδsmFαorF†δ—rqα†−”FN”FfF†−RFlrOFusδnβF
tγ―rmoТyn−mδСFС−σСuσ−tδonTF 0

(-)

101



471 rnt―rα−Сδ−σFstr―nβtγ―nδnβFm―Сγ−nδsmFoαFlUlUw≤VT_Zlolro―wδXUw≤F≤r−z―ТFκoδntscF}tr―ssSr―σδ―vδnβF
―αα―СtsFoαFtγ―FollFpγ−s―TF2022RFa[ZRFWZYab[ 0

470 vδСrostruСtur−σFstr―nβtγ―nδnβF−nТFm―Сγ−nδС−σFp―rαorm−nС―FoαF†δS≤―−rδnβFjσ[lrWXo―Y[vnXawδXVF
γδβγS―ntropyF−σσoyTFWSa 0

469 jnn―−σδnβFγ−rТ―nδnβF≤―γ−vδourFoαFСoσТFroσσ―ТFjσVT[lowδluFγδβγS―ntropyF−σσoyTF2022RFXYYaRFVWXV[V 0

468 {―vδ―wFoαFqδβγFnntropyFjσσoysFnσ―СtroС−t−σystsFαorFqyТroβ―nFnvoσutδonRFxxyβ―nFnvoσutδonRF−nТF
xxyβ―nF{―ТuСtδonF{―−СtδonTF 2

467 jnFnσ―СtrδС−σFlont−СtsF}tuТyFαorF†―tr−γ―Тrδt―Sk−s―ТF†γ―rmo―σ―СtrδСFp―n―r−torsTF2022RFW[RF]]ba 0

466 rnsδβγtFδntoFtγ―FγδβγSt―mp―r−tur―Ftrδ≤oσoβδС−σFm―Сγ−nδsmFoαF’jσ†δlr“FγδβγF―ntropyF−σσoyFαδσmcF
jσ’YxbFαromFtrδ≤oСγ―mδstryTF 0

465 vδСrostruСtur−σFnvoσutδonF−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαF}―mδS}oσδТFjσW[vβZ[uδYbl−VT[}δVT[F
uδβγtS“―δβγtFqδβγFnntropyFjσσoysFo−≤rδС−t―ТF≤yFrsotγ―rm−σFq―−tF†r―−tm―ntTF 0

464 pr−δnFsδz―SТ―p―nТ―ntFpγ−s―Ssp―СδαδСFТ―αorm−tδonFm―Сγ−nδsmsFoαFtγ―Fo―[VvnYVloWVlrWVFγδβγF
―ntropyF−σσoyTF2022RFa[ZRFWZYa]_ 0

463 }truСtur―FoαFqδβγSnntropyFlolro―wδFjσσoyFx≤t−δn―ТF≤yFu−s―rFjσσoyδnβTF2022RFZZRF_X[S_YY 0

462 jFСσust―rSpσusSβσu―S−tomFСomposδtδonFТ―sδβnF−ppro−СγFТ―sδβn−t―ТFαorFmuσtδSprδnСδp−σF―σ―m―ntF
−σσoysTF2022RFZWRFYaYbSYaZb 0

461 v−Сγδn―Fu―−rnδnβFαorFq−rn―ssδnβF†γ―rm−σFnn―rβycForomFv−t―rδ−σsFmδsСov―ryFtoF}yst―mF
xptδmδz−tδonTFYXVZSYXX] 1

460 nαα―СtFoαFwδtroβ―nFmopδnβFonFtγ―F}truСtur―F−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαFtγ―Fo―ZVvnZVlrWVloWVF
qδβγSnntropyFjσσoyTF2022RFWXRFW[bb 0

459 m―αorm−tδonF{−t―F−nТF†―mp―r−tur―F}―nsδtδvδtyFδnF†“ryU†{ryF’lro―lowδFvuσtδSyrδnСδp−σFnσ―m―ntF
jσσoyTF2022RFWXRFW[WV 1

458 }γortFr−nβ―ForТ―rδnβF−nТFstr―nβtγ―nδnβFδnFlolrwδFm―ТδumS―ntropyF−σσoyTF2022RFa[ZRFWZYabV 0

457 qδβγSnntropyFv−t―rδ−σsFαorF“−t―rFnσ―СtroσysδsTFXXVV[_Y 12

456 m―sδβnFm―t−st−≤δσδtyFδnFγδβγS―ntropyF−σσoysF≤yFt−δσorδnβFunst−≤σ―Fα−uσtF―n―rβδ―sTF2022RFaRF 1

455 rnt―βr−tδnβFm−Сγδn―Fσ―−rnδnβFwδtγFm―Сγ−nδstδСFmoТ―σsFαorFpr―ТδСtδnβFtγ―Fyδ―σТFstr―nβtγFoαFγδβγF
―ntropyF−σσoysTF2022RFWYXRFWV[WV[ 0

454 rnασu―nС―FoαFm―βr――FoαF}―v―r―Fyσ−stδСFm―αorm−tδonFonF†γ―rm−σF}t−≤δσδtyFoαF−nFqαw≤†δ—rF
vuσtδSyrδnСδp−σFnσ―m―ntFjσσoyFyroС―ss―ТF≤yFqδβγSyr―ssur―F†orsδonTF2022RFWXRFYY_W 0
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453 v−nuα−СturδnβFoαF†δSw≤SlrS’SwδSjσF{―αr−СtoryFqδβγSnntropyFjσσoysF‘sδnβFmδr―СtFnn―rβyFm―posδtδonTF
2022RFW[RF][_V 0

452 pσ−ssSС―r−mδСsFδnFТ―ntδstrycFounТ−m―nt−σsRFt―Сγnoσoβδ―sRF―xp―rδm―nt−σFt―Сγnδqu―sRF−ppσδС−tδonsRF
−nТFop―nFδssu―sTF2022RFWVWVXY 0

451 jFσowSТ―nsδtyFγδβγS―ntropyFТu−σSpγ−s―F−σσoyFwδtγFγδ―r−rСγδС−σFstruСtur―F−nТF―xС―ptδon−σFsp―СδαδСF
yδ―σТFstr―nβtγTF 2

450 lγ−r−Сt―rδstδСsFoαFtγ―FloσТS{oσσ―ТFvuσtδSyγ−s―FlrYVo―YVwδW[loWVluWV†δ[FqδβγSnntropyFjσσoyTF 0

449 {o≤ustFspδnFβσ−ssFst−t―FwδtγF―xС―ptδon−σFtγ―rm−σFst−≤δσδtyFδnF−FСγ―mδС−σσyFСompσ―xF−σσoyTF2022RF]RF 0

448 rnασu―nС―sFoαFβr−δnFsδz―RFt―mp―r−tur―RF−nТFstr−δnFr−t―FonFm―Сγ−nδС−σFprop―rtδ―sFoαFjσVTYlolro―wδF
γδβγâ��―ntropyF−σσoysTF2022RFWZZW[a 2

447 uonβFt―rmFst−≤δσδtyFoαF−FγδβγS―ntropyFlolro―wδ†δF−σσoyFα−≤rδС−t―ТF≤yFm―Сγ−nδС−σF−σσoyδnβTF2022RFW]_Z_V 1

446 vδСrostruСtur―F−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαF“―σТ―ТFsoδntsFoαF}t−δnσ―ssF}t――σFlσ−ТF}γ――tsF‘sδnβF
lrSwδSluSjσFvuσtδSyrδnСδp−σFoδσσ―rF“δr―sTF 0

445 vδСrostruСtur―F−nТFt―xtur―FoαFγ―−vδσyFСoσТSroσσ―ТF−nТF−nn―−σ―ТF―xtr―m―σyFσowFst−СμδnβFα−uσtF―n―rβyF
lrX]vnXVo―XVloXVwδWZFγδβγF―ntropyF−σσoycFlomp−r−tδv―FδnsδβγtsTF2022RFW]_ZWa 0

444 vnFlont―ntFxptδmumFonFvδСrostruСtur―sF−nТFv―Сγ−nδС−σFk―γ−vδorFoαFo―S≤−s―ТFv―ТδumFnntropyF
jσσoysTF2022RFWWWXZW 1

443 v―Сγ−nδС−σF≤―γ−vδorF−nТFsγ―−rF≤−nТFoαF−FpowТ―rSm―t−σσurβySα−≤rδС−t―ТFlolro―vnwδFγδβγS―ntropyF
−σσoyFТurδnβFγδβγFstr−δnSr−t―FТ―αorm−tδonTF2022RF 1

442 yroС―ssδnβF−nТFyrop―rtδ―sFoαFjσlolro―wδFqδβγFnntropyFjσσoyscFjF{―vδ―wTF2022RFXVXXRFWSWY 0

441 yγ−s―F−nТFv―Сγ−nδС−σFyrop―rtδ―sF{―spons―FoαFtγ―Fv―Сγ−nδС−σσyFjσσoy―ТFlolro―wδjσ”FqδβγFnntropyF
jσσoysTF 0

440 jFq−σσâ��y―tСγFstuТyFoαFtγ―FγδβγFtouβγn―ssFlrZVloYVwδYVFmuσtδSprδnСδp−σF―σ―m―ntF−σσoyTF 0

439 w−tδv―FxxδТ−tδonF−nТFlompσ―xFv−βn―tδСFjnδsotropySmomδn−t―ТF}oαtFv−βn―tδСFlolro―wδSk−s―ТF
qδβγSnntropyFjσσoyF†γδnFoδσmsTFXXVYWYb 0

438 nαα―СtFoαFjσFonFoxδТ−tδonF≤―γ−vδorFoαFjσFlrluo―wδXFNx´ f´ VTXRFVTZRFVT]OFγδβγF―ntropyF−σσoysTF2022RFXVaRFWWV]b_ 0

437 yγ−s―Fαorm−tδonF−nТFm―Сγ−nδС−σFα―−tur―sFδnFNjσlolro―wδOWVVSqαFγδβγS―ntropyF−σσoyscF†γ―Froσ―FoαFqαTF
2022RFa[aRFWZZW[] 0

436 }yn―rβδsmF≤―tw――nFСoγ―r―ntFpr―Сδpδt−tδonFstr―nβtγ―nδnβF−nТFollSqlyFtyp―F
tr−nsαorm−tδonSδnТuС―ТFpσ−stδСδtyTF2022RFXXYRFWWWXWX 0
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435 †γ―Fβr−δnFsδz―F―αα―СtFonFСorrosδonFprop―rtyFoαFjσXlr[luTF2022RFXVaRFWWV]X[ 1

434 jFnov―σFqαYVw≤X[†−X[†δW[vo[Fr―αr−СtoryFγδβγF―ntropyF−σσoyFwδtγF―xС―σσ―ntFСom≤δn−tδonFoαF
str―nβtγF−nТFТuСtδσδtyTF2022RFa[_RFWZZVY[ 0

433 qδ―r−rСγδС−σFmuσtδsС−σ―FСryst−σFpσ−stδСδtyFαr−m―worμFαorFpσ−stδСδtyF−nТFstr−δnFγ−rТ―nδnβFoαF
muσtδSprδnСδp−σF―σ―m―ntF−σσoysTF2022RFW]bRFWV[V]_ 0

432 nxС―σσ―ntFroomSt―mp―r−tur―Ft―nsδσ―FТuСtδσδtyFδnF−sSС−stF†δY_’W[w≤XXqαXY“YFr―αr−СtoryFγδβγF
―ntropyF−σσoysTF2022RFW[WRFWV__Y[ 0

431 }δS−ТТδtδonFСontrδ≤ut―sFtoFov―rСomδnβFtγ―Fstr―nβtγSТuСtδσδtyFtr−Т―SoααFδnFγδβγS―ntropyF−σσoysTF2022RF
W[bRFWVYZZY 2

430 rnsδβγtsFonFm―Сγ−nδС−σFprop―rtδ―sFoαFТu−σSpγ−s―FγδβγF―ntropyF−σσoysFvδ−F–FδntroТuСtδonTF2022RFbXbRFW]_Y_Z 0

429 lompσ―xFlonС―ntr−t―ТFjσσoyscFjFlornuСopδ−FoαFyossδ≤σ―F}truСtur−σF−nТFounСtδon−σFjppσδС−tδonsTF
2022RF 1

428 qδβγF―ntropyFδnТuС―ТFstruСtur−σFst−≤δσδz−tδonRF−nδsotropyFtr−nsδtδonF−nТFm−βn―tδz−tδonF
―nγ−nС―m―ntF―αα―СtFδnFu−XloW_TF 0

427 jσσoyδnβFstr−t―βδ―sFαorFtunδnβFproТuСtFs―σ―СtδvδtyFТurδnβF―σ―СtroСγ―mδС−σFlxXFr―ТuСtδonFov―rFluTF
2022RFWZRFW[[]VSW[[a[ 1

426 nαα―СtFoαFqnjUjσFСomposδt―Fδnt―rσ−y―rFonFmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtyFoαF†δUvβF≤δm―t−σF
Сomposδt―F≤yFsoσδТSσδquδТFСompounТFС−stδnβTF 0

425 jТТδtδv―Fm−nuα−СturδnβFoαFm―t−σσδСFβσ−ss―sF−nТFγδβγS―ntropyF−σσoyscF}δβnδαδС−nС―RFuns―ttσ―ТFδssu―sRF
−nТFαutur―FТδr―СtδonsTF2022RF 2

424 myn−mδСFyoσ−rδz−tδonFk―γ−vδorsFoαFnquδmoσ−rFlolro―wδFqδβγSnntropyFjσσoyFlomp−r―ТFwδtγFYVZF
}t−δnσ―ssF}t――σFδnFVT[FvFqX}xZFj―r−t―ТFjqu―ousF}oσutδonTF2022RFW[RF]b_] 0

423 q―t―roβ―n―ousFmδСrostruСtur−σFСγ−r−Сt―rδstδСsFoαF−σumδnumS−ТТδtδonFαrδСtδonFstδrSproС―ss―ТF
jσVTWlolro―wδF−σσoyFwδtγFstr―nβtγâ��ТuСtδσδtyFsyn―rβyTF 0

422 nαα―СtFoαF’−ryδnβFyσ−sm−Fyow―rsFonFqδβγS†―mp―r−tur―FjppσδС−tδonsFoαFyσ−sm−S}pr−y―ТF
jσVT[lolro―wδX†δVT[Flo−tδnβsTF2022RFW[RF_Wba 1

421 {―С―ntFjТv−nС―sFδnF“Slont−δnδnβF{―αr−СtoryFqδβγSnntropyFjσσoysâ��jnFxv―rvδ―wTF2022RFXZRFW[[Y 0

420 nαα―СtsFoαF}δσδСonF−nТF†δt−nδumFjТТδtδonFonFtγ―FlorrosδonF−nТF“―−rFk―γ−vδorFoαFyσ−sm−S}pr−y―ТF
jσVTZloluVT]wδSk−s―ТFqδβγSnntropyFjσσoyFlo−tδnβsTF 0

419 vuσtδSv―tγoТFlγ−r−Сt―rδz−tδonFoαFtγ―FqδβγSnntropyF}pδn―σFxxδТ―FvnFVTXFloFVTXFwδFVTXFluFVTXF—nFVTXF
o―FXFxFZFcFnntropyFnvδТ―nС―RFvδСrostruСtur―RF−nТFv−βn―tδСFyrop―rtδ―sTF 0

418 mδαα―r―ntF†yp―sFoαFy−rtδСσ―Fnαα―СtsFδnFlr――pF†―stsFoαFlolro―wδvnFqδβγSnntropyFjσσoyTF2022RFW[RF_Y]Y 0
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417 vδСrostruСtur―FnvoσutδonF−nТF†―nsδσ―Fyrop―rtyFoαF−Fluvno―lowδFqδβγSnntropyFjσσoyFmurδnβF
†γ―rmom―Сγ−nδС−σF†r―−tm―ntTF 0

416 yr―Сδs―FТ―sδβnFstr−t―βyFoαFo―wδlrvoF―ut―СtδСFγδβγS―ntropyF−σσoysTF2022RF 0

415 m―sδβnF−nТFm―v―σopm―ntFoαFuowFm―nsδtyF−nТF{―αr−СtoryFk−s―ТFonFwδS†δSjσSuδS}δFy―nt−n−ryF
nquδ−tomδСFqδβγFnntropyFjσσoyscFvδСrostruСtur―F−nТFyγ−s―Fjn−σysδsTF 0

414 {oσ―FoαFjσF−ТТδtδonsFδnFs―СonТ−ryFpγ−s―Fαorm−tδonFδnFlolro―wδFγδβγF―ntropyF−σσoysTF2022RFWVRFWVWWVa 2

413 myn−mδСFm―Сγ−nδС−σFprop―rtδ―sF−nТFδβnδtδonF≤―γ−vδorFoαF†δ—rqα”VT[FγδβγS―ntropyF−σσoysF−ssoСδ−t―ТF
wδtγFt―mp―r−tur―RFtr−С―F―σ―m―ntF−nТFstr−δnFr−t―TF2022RFW]__ba 0

412 }yntγ―sδsFoαFlompσ―xFlonС―ntr−t―ТFw−nop−rtδСσ―sF≤yF‘σtr−sonδСF}pr−yFyyroσysδsF−nТFuyopγδσδs−tδonTF
2022RFWXRFWaVX 1

411 uowF−Сtδv−tδonF’â��o―â��lrâ��vnFγδβγS―ntropyF−σσoysFwδtγF―xС―ptδon−σFstr―nβtγTF2022RFWZZXZY 0

410 †rδ≤oσoβδС−σFk―γ−vδourFoαFjnn―−σ―ТFwδSxo―SyloFjσσoyscFnαα―СtFoαFloF−nТFo―FjТТδtδonsTFWSXX 0

409 qδβγFq−rТn―ssF−nТF“―−rF{―sδst−nС―FδnFjσlro―wδ’FqδβγSnntropyFjσσoyFrnТuС―ТF≤yFmu−σSyγ−s―F
koТySl―nt―r―ТFlu≤δСFloupσδnβFnαα―СtsTF2022RFW[RF]ab] 1

408 vδСrostruСtur―RF†γ―rm−σRF−nТFv−βn―tδСFyrop―rtδ―sFoαFtγ―Fjσloo―vnwδF−nТFjσloo―vnwδ”WVFN”FfF†δRF
lrRF}nRF’RFqαRFp−OFqδβγSnntropyFjσσoysTF 0

407 o−tδβu―Fk―γ−vδorF−nТFv―Сγ−nδsmsFoαFqδβγSnntropyFjσσoysTF 0

406
}δmuσt−n―ousσyF―nγ−nС―ТFstr―nβtγF−nТFТuСtδσδtyFδnFγ―t―roβ―n―ousFβr−δnFstruСtur―ТF
wδX]loX]o―X[luW_†δ]FγδβγF―ntropyF−σσoyF≤yFδntroТuСδnβF−nF−pproprδ−t―F−mountFoαF–XxYF
n−nop−rtδСσ―sTF2022RFa[aRFWZZWbX

0

405 †γ―F―αα―СtsFoαFβr−δnFsδz―F−nТFt―mp―r−tur―FonFm―Сγ−nδС−σFprop―rtδ―sFoαFlolrwδFm―ТδumS―ntropyF
−σσoyTF 0

404 jnF―xp―rδm―nt−σσyFТrδv―nFγδβγStγrouβγputF−ppro−СγFtoFТ―sδβnFr―αr−СtoryFγδβγS―ntropyF−σσoysTF2022RF
XXYRFWWWX[b 0

403 vδСrostruСtur―F―voσutδonF−nТFm―Сγ−nδС−σF≤―γ−vδorFoαF−Flolro―wδvnVT_[luVTX[FγδβγS―ntropyF−σσoyF
≤yFtγ―rmoSm―Сγ−nδС−σFtr―−tm―ntTF2022RFWZZX_Z 0

402 }δnβσ―Sst―pF―σ―СtroСγ―mδС−σFsyntγ―sδsFoαFn−noSСryst−σσδn―Flolro―wδFγδβγS―ntropyF−σσoyFpowТ―rTF
2022RFWV_YbX 1

401 {―αr−СtoryFγδβγS―ntropyF−σσoyscFjFαoСus―ТFr―vδ―wFoαFpr―p−r−tδonFm―tγoТsF−nТFprop―rtδ―sTF2022RF 1

400 jТv−nС―sFonFmuσtδSТδm―nsδon−σFγδβγS―ntropyF−σσoyFn−no−rСγδt―Сtur―scF‘nСonv―ntδon−σFstr−t―βδ―sF
−nТFprosp―СtsTF 0
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399 {−tδon−σFm―sδβnFoαFwo≤σ―Fv―t−σSk−s―ТFvuσtδm―t−σσδСFw−nom−t―rδ−σscFjF{―vδ―wTF2022RFWV_b[b 1

398 zu−sδSsup―rpσ−stδСδtyFδnFtγ―Fjσlowδ’Fm―ТδumF―ntropyF−σσoyFwδtγFq―usσ―rFuXWFpr―Сδpδt−t―sTF2022RFWVRFWWWWVY 1

397 †r−nsβr−nuσ−rFγδβγσyFσoС−σδz―ТFТ―αorm−tδonF−nТFαr−Сtur―Fm―Сγ−nδsmFδnFТuСtδσ―Flro―wδF
m―ТδumS―ntropyF−σσoysTF2022RFa[bRFWZZW_[ 0

396 nαα―СtsFoαFnδtroβ―nFασowFr−tδoFonFtγ―FstruСtur−σRFm―Сγ−nδС−σRF−nТF−ntδСorrosδv―Fprop―rtδ―sFoαF
СoSsputt―r―ТFNw≤†−vo“OwFαδσmsTF2022RFXWRFWabVSWbVX 0

395 nxp―rδm―nt−σF―vδТ―nС―Ftγ−tFsγ―−rF≤−nТsFδnFm―t−σσδСFβσ−ss―sFnuСσ―−t―Fσδμ―FСr−СμsTF2022RFWXRF 0

394 vδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF≤δoδnspδr―ТFσ−mδn−t―ТFlolro―wδvnFγδβγF―ntropyF−σσoyF
m−trδxFСomposδt―sFr―δnαorС―ТFwδtγFβr−pγ―n―TF2022RFa[bRFWZZWba 0

393 rnt―rstδtδ−σSТrδv―nFσoС−σFСγ―mδС−σForТ―rF―n−≤σ―sFuσtr−stronβFα−С―SС―nt―r―ТFСu≤δСFmuσtδСompon―ntF
−σσoysTF2022RFWWaZb[ 0

392 oδrstSprδnСδpσ―sFС−σСuσ−tδonsFonF≤r−z―ТFТδ−monТFwδtγFo―lolrwδFγδβγF―ntropyF−σσoysFТop―ТFwδtγF
stronβFС−r≤δТ―SαormδnβF―σ―m―ntsTF2022RFY[_RFWWZbaV 2

391 qδβγS―ntropyF−σσoysFδnFС−t−σys―sF−nТFsup―rС−p−СδtorscFyroβr―ssRFprosp―СtsTF2022RFWVZRFWV_b[a 1

390 o−≤rδС−tδonFoαF−Fnov―σFm−βn―tδСFγδβγF―ntropyF−σσoyFwδtγFТ―sδr−≤σ―Fm―Сγ−nδС−σFprop―rtδ―sF≤yF
m―Сγ−nδС−σF−σσoyδnβF−nТFsp−rμFpσ−sm−Fsδnt―rδnβTF2022RFaZRFa[bSa_V 1

389 vδСrostruСtur−σF―voσutδonFoαFNo―lowδOa[TaZjσ_TV_†δ_TVbFγδβγS―ntropyF−σσoyFα−≤rδС−t―ТF≤yF−nF
optδmδz―ТFs―σ―Сtδv―Fσ−s―rFm―σtδnβFproС―ssTF2022RFXXZRFWWWYX] 0

388 ‘nr−v―σδnβFtγ―FoxδТ−tδonFm―Сγ−nδsmFoαF−nFjσlolro―wδFγδβγS―ntropyF−σσoyF−tFWWVV´ ´°lTF2022RFXVbRFWWV_Y] 0

387 q―t―roβ―n―ousFβr−δnFsδz―F−nТF―nγ−nС―ТFγ−rТn―ssF≤yFpr―Сδpδt−tδonFoαFtγ―FkllFp−rtδСσ―sFδnFm―ТδumF
―ntropyFo―â��wδâ��lrF−σσoysTF2023RFbYWRFW]_[aV 0

386 voσ―Сuσ−rFТyn−mδСsFstuТyFoαFtγ―F―αα―СtFoαFt―mp―r−tur―FonFtγ―FsγoСμFr―spons―F−nТFpσ−stδСF
Т―αorm−tδonFm―Сγ−nδsmFoαFlolro―vnwδFγδβγS―ntropyF−σσoysTF2023RFV 0

385 voσ―Сuσ−rFТyn−mδСsFsδmuσ−tδonFoαFСγ―mδС−σFsγortSr−nβ―ForТ―rFstr―nβtγ―nδnβFδnFollFo―wδlrlojσF
−σσoysTF2023RF]ZbRFZWZZZ_ 1

384 xxδТ−tδonFδnασu―nС―sFonFtγ―FmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF“â��w≤â��voâ��†−â��’â��xF
r―αr−СtoryFγδβγS―ntropyF−σσoyFαδσmsTF2023RFXV_RFWWW[a] 0

383 qδ―r−rСγδС−σFm−Сγδn―Fσ―−rnδnβF≤−s―ТFstruСtur―â��prop―rtyFСorr―σ−tδonsFαorF−sâ��С−stFСompσ―xF
СonС―ntr−t―ТF−σσoysTF2023RFXW]RFWWWa[[ 0

382 rsoσ−tδnβFstr―nβtγ―nδnβFСontrδ≤utδonsFδnFmuσtδpγ−s―FγδβγF―ntropyFN—rS†−S“S†δOlS}δlF≤−s―ТFС−r≤δТ―F
С―r−mδСsTF2023RFWWVRFWV]VXZ 0
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381 lyСσδСF≤―γ−vδorFoαFo―lolrwδvnFγδβγF―ntropyF−σσoyFСo−tδnβsFproТuС―ТFtγrouβγFСoσТFspr−yTF2023RFbYWRFW]_[[V 2

380 nxС―ptδon−σFСryoβ―nδСFstr―nβtγF−nТFsuααδСδ―ntFТuСtδσδtyFoαF−Fn−notwδnn―ТFγδβγS―ntropyF−σσoyF
α−≤rδС−t―ТF≤yFСryoβ―nδСFmuσtδSТδr―Сtδon−σFСompr―ssδonTF2023RFbYWRFW]_[YY 0

379 }up―rСonТuСtδvδtyFwδtγFσ−rβ―Fupp―rFСrδtδС−σFαδ―σТFδnFnonС―ntrosymm―trδСFlrS≤―−rδnβFγδβγS―ntropyF
−σσoysTF2023RFXXYRFWW[Vbb 0

378 vδСrostruСtur―F−nТFstr―nβtγ―nδnβFm―Сγ−nδsmsFoαFnov―σFσδβγtw―δβγtF†δjσ’VT[lrvoFr―αr−СtoryF
γδβγS―ntropyF−σσoyFα−≤rδС−t―ТF≤yFm―Сγ−nδС−σF−σσoyδnβF−nТFsp−rμFpσ−sm−Fsδnt―rδnβTF2023RFbYXRFW]_][b 1

377 lomposδtδon−σσyFβr−Т―ТFmuσtδSprδnСδp−σS―σ―m―ntF−σσoyFСo−tδnβFwδtγFγy≤rδТF
−morpγousSn−noСryst−σσδn―FstruСtur―F≤yFТδr―Сtδon−σF―σ―СtrδС−σF―xpσosδonTF2023RFbYYRFW]__aV 3

376 qδβγSnntropyFw−nom−t―rδ−σsFαorFnσ―СtroСγ―mδС−σFnn―rβyFlonv―rsδonF−nТF}tor−β―TFWRF 0

375 vδСrostruСtur−σFТ―sδβnFvδ−FspδnoТ−σSm―Тδ−t―ТFpγ−s―Ftr−nsαorm−tδonFp−tγw−ysFδnFγδβγS―ntropyF
−σσoysFNqnjsOFusδnβFpγ−s―Sαδ―σТFmoТ―σσδnβTF2023RFXZYRFWWaZYa 0

374 nxpσor−tδonFoαF’â��lrâ��o―â��loâ��wδFγδβγS―ntropyF−σσoysFwδtγFγδβγFyδ―σТFstr―nβtγcFjFСom≤δn−tδonFoαF
m−Сγδn―Fσ―−rnδnβF−nТFmoσ―Сuσ−rFТyn−mδСsFsδmuσ−tδonTF2023RFXW_RFWWWaaa 0

373 v―Сγ−nδС−σFprop―rtyFr―βuσ−tδonFoαFtr−nsαorm−tδonFδnТuС―ТFpσ−stδСδtyFN†{ryOFmuσtδSprδnСδp−σF―σ―m―ntF
−σσoysFtγrouβγFmuσtδSpγ−s―FmδСrostruСtur−σFТ―sδβnTF2023RFW[XRFWV__[Z 0

372 uoС−σFσ−ttδС―FТδstortδonsRFpγ−s―Fst−≤δσδtyRF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFw≤vo†−“qαxF−σσoyscFjF
Сom≤δn―ТFtγ―or―tδС−σF−nТF―xp―rδm―nt−σFstuТyTF2023RFXW_RFWWWabW 0

371 }γ−p―Fm―moryF―αα―СtFoαF W´flWW°Sorδ―nt―ТFlrXVvnXVo―XVloY[wδ[FγδβγS―ntropyF−σσoyFsδnβσ―FСryst−σsTF
2023RFYYWRFWYYZ]W 0

370 nαα―СtFoαFuσtr−sonδСFsγotFp――nδnβFТur−tδonFonFtγ―FmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF
lrvno―lowδFγδβγS―ntropyF−σσoyTF2023RFbYZRFW]aVXY 0

369 lo−tδnβsFαromFγδβγS―ntropyF−σσoyscF}t−t―F−nТFprosp―СtsTF2022RF][RF]aYS]bX 0

368 nαα―СtFoαFw≤FСont―ntFonFtγ―FmδСrostruСtur―F−nТFСorrosδonFr―sδst−nС―FoαFo―lolrwδw≤xFγδβγS―ntropyF
−σσoysFδnFСγσorδТ―FδonF―nvδronm―ntTF2022RFW]aVWY 0

367 lorrosδonS―rosδonF≤―γ−vδorF−nТFm―Сγ−nδsmFoαFluFvoFСoSТop―ТFγδβγS―ntropyF−σσoyFСo−tδnβFpr―p−r―ТF
≤yFТδr―Сt―ТF―n―rβyFТ―posδtδonTF2022RFWXbV[[ 0

366 vuσtδSСompon―ntFoxδТ―Fσ―nsFβσ−ssFwδtγFuσtr−SγδβγFm―Сγ−nδС−σFprop―rtδ―sFδnspδr―ТF≤yFtγ―F
γδβγS―ntropyFСonС―ptTF2022RF 0

365 {oσ―FoαFluSlont−δnδnβFvnjFkδnТ―rF−nТF}δnt―rδnβF†―mp―r−tur―sFonF}yntγ―sδsF−nТFlγ−r−Сt―rδstδСsFoαF
†unβst―nSk−s―ТFjσσoysTF 0

364 m―t―rmδn−ntsFoαFσoС−σFСγ―mδС−σF―nvδronm―ntsF−nТFm−βn―tδСFmom―ntsFoαFγδβγS―ntropyF−σσoysTF2023RF
WWRFX[bSX][ 0
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363 v−Сγδn―Fσ―−rnδnβFpr―ТδСtδonFoαFtγ―Fm―Сγ−nδС−σFprop―rtδ―sFoαFr―αr−СtoryFmuσtδСompon―ntF−σσoysF
≤−s―ТFonF−FТ−t−s―tFoαFpγ−s―F−nТFαδrstFprδnСδpσ―sFsδmuσ−tδonTFWRF 0

362 }tr―nβtγ―nδnβFlolro―wδFqδβγFnntropyFjσσoyF≤yFrnS}δtuFyγ−s―sFoαFu−v―sF−nТF—rlTF 0

361 uonβSF−nТFsγortSr−nβ―ForТ―rsFδnFWVSСompon―ntFСomposδtδon−σσyFСompσ―xFС―r−mδСsTF2022RFWVVVba 0

360 nαα―СtFoαF}δFСont―ntF−nТF−nn―−σδnβFt―mp―r−tur―sFonFmδСrostruСtur―RFt―nsδσ―Fprop―rtδ―sFoαF
o―lolrwδvnFγδβγF―ntropyF−σσoysTF2022RFW]aVbV 0

359 u−s―rF}γoСμFy――nδnβFoαFu−s―rFk−s―ТFmδr―Сt―ТFnn―rβyFm―posδtδonF−nТFyowТ―rFk―ТFousδonFjТТδtδv―σyF
v−nuα−Сtur―ТFy−rtscFjF{―vδ―wTF 0

358 {―s―−rСγFproβr―ssFoαFytF−nТFytS≤−s―ТFС−tγoТ―F―σ―СtroС−t−σystsFαorFynvolsTF 0

357 rnασu―nС―FoαFtγ―FjσFlont―ntFonFtγ―Fyrop―rtδ―sFoαFv―Сγ−nδС−σσyFjσσoy―ТFlolro―wδvn”jσXVâ��”F
qδβγSnntropyFjσσoysTF2022RFW[RF_abb 1

356 m−t−SТrδv―nF―σ―СtronSТδααr−СtδonF−ppro−СγFr―v―−σsFσoС−σFsγortSr−nβ―ForТ―rδnβFδnFlrlowδFwδtγF
orТ―rδnβF―αα―СtsTF2022RFWYRF 0

355 ‘σtr−γδβγSt―mp―r−tur―Fm―σtFprδntδnβFoαFmuσtδSprδnСδp−σF―σ―m―ntF−σσoysTF2022RFWYRF 0

354 lorrosδonFoαFu−s―rFlσ−ТТδnβFqδβγSnntropyFjσσoyFlo−tδnβscFjF{―vδ―wTF2022RFWXRFW]]b 1

353 vδСrostruСtur―sF−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαF−nFjσlolrwδo―FqnjU“lF{―δnαorСδnβFy−rtδСσ―F
lomposδt―Flo−tδnβFyr―p−r―ТF≤yFu−s―rFlσ−ТТδnβTF2022RFW[RFaVXV 1

352 jСС―σ―r−tδnβFm−trδxU≤ounТ−ryFpr―Сδpδt−tδonsFtoF―xpσor―FγδβγSstr―nβtγF−nТFγδβγSТuСtδσ―F
loYZlrYXwδX_jσYT[†δYT[FmuσtδСompon―ntF−σσoysFtγrouβγFγotF―xtrusδonF−nТF−nn―−σδnβTF2022RF 0

351 jtomδstδСFsδmuσ−tδonsFoαFt―nsδσ―FТ―αorm−tδonFoαF−Fn−noporousFγδβγS―ntropyF−σσoyTF2022RF[_RFWbaW_SWbaYW 0

350 m―αorm−tδonF≤−s―ТF−ТТδtδv―Fm−nuα−СturδnβFoαF−Fm―t−st−≤σ―FγδβγF―ntropyF−σσoyFvδ−FjТТδtδv―FαrδСtδonF
stδrFТ―posδtδonTF2022RFWVYXaX 0

349 nαα―СtsFoαFloσТF{oσσδnβF−nТFjnn―−σδnβF†r―−tm―ntFonFvδСrostruСtur―F−nТFyrop―rtδ―sFoαFloo―wδvn’F
qδβγSnntropyFjσσoysTFXXVWYZV 0

348 v―Сγ−nδС−σFprop―rtδ―sF−nТFmδСrostruСtur−σF―voσutδonFoαFo―wδlrloluxFγδβγS―ntropyF−σσoyscFjF
moσ―Сuσ−rFТyn−mδСsFsδmuσ−tδonTF2022RFWW[VWW 0

347 lomposδtδon−σFunТuσ−tδonFδnТuС―ТFstr−δnFγ−rТ―nδnβF−nТFТ―σoС−σδz−tδonFδnFmuσtδSprδnСδp−σF―σ―m―ntF
−σσoysTF2022RFWV_bYW 1

346 vδСrostruСtur―FnvoσutδonF−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαF‘σtr−Soδn―Fpr−δnFjσlro―XwδX“xF
qδβγSnntropyFjσσoysTF 0
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345 rmp−СtFoαFmδαα―r―ntFlrFlont―ntsFonFvδСrostruСtur−σFnvoσutδonF−nТFv―Сγ−nδС−σFk―γ−vδourFoαF
lolrxluo―vnwδ’FqδβγSnntropyFjσσoysTF2022RF 0

344 ‘σtr−SγδβγFstr―nβtγF−nТF―xС―σσ―ntFТuСtδσδtyFγδβγF―ntropyF−σσoyFδnТuС―ТF≤yFn−noSσ−m―σσ−rFpr―Сδpδt−t―sF
−nТFuσtr−αδn―Fβr−δnF−struСtur―TF2022RFWZZXa] 0

343 lomp−r−tδv―Fv―−sur―m―ntsF−nТFjn−σysδsFoαFtγ―Fnσ―СtrδС−σFyrop―rtδ―sFoαFw−noСomposδt―sF
†δx—rWâ��xlQ˛–SlyFNVTVFâ�⁄FxFâ�⁄FWTVOTF2022RFW[RF_bVa 0

342 †woSТδm―nsδon−σFvuσtδSlompon―ntFzu−sδСryst−σF−sFkδSαunСtδon−σFnσ―СtroС−t−σystsFαorFjσμ−σδn―F
xxyβ―nF−nТFqyТroβ―nFnvoσutδonF{―−СtδonsTF 0

341 v―t−σFТ―αδСδ―ntFjσkXStyp―FN†δVTX—rVTXqαVTXw≤VTX†−VTXOWâ��˛·kXFγδβγS―ntropyFТδ≤orδТ―sFwδtγFγδβγF
γ−rТn―ssTF2022RF 0

340 xnFtγ―FstruСtur−σF−nТFm−βn―tδСFprop―rtδ―sFoαFjσSrδСγFγδβγF―ntropyF−σσoyscF−FκoδntF
―xp―rδm―nt−σStγ―or―tδС−σFstuТyTF 0

339 yσ−tδnumF≤−s―ТFγδβγF―ntropyF−σσoyFoxyβ―nFr―ТuСtδonF―σ―СtroС−t−σystsFαorFprotonF―xСγ−nβ―F
m―m≤r−n―Fαu―σFС―σσsTF2022RFWVVXaX 0

338 nαα―СtsFoαFjnn―−σδnβF†―mp―r−tur―sFonFv―Сγ−nδС−σFk―γ−vδorF−nТFy―n―tr−tδonFlγ−r−Сt―rδstδСsFoαF
o―wδlolrFqδβγSnntropyFjσσoysTF2022RFWXRFWaa[ 0

337 rnv―stδβ−tδonFoαFw≤F―quδF―αα―СtFonFγδβγS―ntropyFδronS≤−s―ТF−σσoyFo―â��WT[†δâ��WT[lrâ��WT[jσâ��WT[}δâ��”w≤F
syst―mTF2022RFWXaRF 0

336 jFСomp−r−tδv―Fδnv―stδβ−tδonFoαFsγoСμFr―spons―FδnFγδβγF―ntropyFl−ntorF−σσoysF≤yFvnjvF−nТFusFtyp―F
pot―ntδ−σsTF2022RFYYRFWVZaZY 0

335 nαα―СtFoαF†δFonFtγ―FСorrosδonF≤―γ−vδorFoαFNo―lrlowδOWVVâ��x†δxF−σσoyTF2022RFXVbRFWWVaV_ 0

334 rnt―rα−С―FstruСtur―F−nТFt―nsδσ―F≤―γ−vδorFoαFγδβγF―ntropyF−σσoyFp−rtδСσ―sFr―δnαorС―ТFjσFm−trδxF
Сomposδt―sF≤yFsp−rμFpσ−sm−Fsδnt―rδnβTF2022RFa]VRFWZZX_Y 1

333 myn−mδСFt―nsδσ―F≤―γ−vδorFoαFjσVTWlolro―wδFγδβγF―ntropyF−σσoycFnxp―rδm―ntsRFmδСrostruСtur―F−nТF
moТ―σδnβFov―rF−FwδТ―Fr−nβ―FoαFstr−δnFr−t―sF−nТFt―mp―r−tur―sTF2022RFa]VRFWZZX_[ 0

332 y−ssδvδtyFoαFjσlro―vn†δF−nТFjσlro―lowδFγδβγâ��―ntropyF−σσoysFδnFq−nμsâ��FsoσutδonTF2022RFWWVaXa 1

331 qδβγSnntropyFjσσoysFαorFjТv−nС―ТFnn―rβyS{―σ−t―ТFjppσδС−tδonsTFW_RFXZ[SX[Z 0

330 nnγ−nСδnβFtγ―FoxδТ−tδonFr―sδst−nС―FoαFn−noСryst−σσδn―FγδβγS―ntropyFjσlulro―vnF−σσoysF≤yFtγ―F
−ТТδtδonFoαFtunβst―nTF2022RF 0

329 m―sδβnFoαFm―t−st−≤σ―FСompσ―xSСonС―ntr−t―ТF−σσoysFtγrouβγFСomposδtδonFt−δσorδnβTF2022RFWWWYbW 1

328 ‘σtr−SstronβFγ―−vySТr−wnF―ut―СtδСFγδβγF―ntropyF−σσoyFwδr―TF2023RFXZYRFWWa[W[ 0
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327 pr−δnF−nТFtwδnF≤ounТ−rδ―sFТ―p―nТ―ntFm―Сγ−nδС−σF≤―γ−vδorFoαFo―lolrwδluFγδβγS―ntropyF−σσoyTF2022
RFWVZb_[ 0

326 †γ―rm−σFsup―rSκoβsFСontroσFγδβγSt―mp―r−tur―Fstr―nβtγFpσ−t―−uFδnFw≤SvoS†−S“F−σσoysTF2022RFWWa[Yb 0

325 nnγ−nС―ТFα−tδβu―Fr―sδst−nС―FoαF−Fα−С―SС―nt―r―ТSСu≤δСFsδnβσ―Spγ−s―FjσVTYlolro―wδFγδβγS―ntropyF
−σσoyFtγrouβγFpσ−n−rFТ―αorm−tδonFСγ−r−Сt―rδstδСTF2023RFa]XRFWZZZbb 0

324 lryoβ―nδСF―σ―СtropuσsδnβFδnТuС―ТFmδСrostruСtur―Foptδmδz−tδonFoαF−FСoσТSroσσ―ТFlolro―vnwδF
γδβγS―ntropyF−σσoyTF2023RFWb[RFWWX[[_ 0

323 qδβγFnntropyFv−t―rδ−σscFk−sδСFlonС―ptsTF2022RFX_SZ] 1

322 voσ―Сuσ−rFТyn−mδСsFstuТyFoαFt―mp―r−tur―F―αα―СtsFonFsγoСμFr―spons―F−nТFpσ−stδСFТ―αorm−tδonF
m―Сγ−nδsmFoαFlolro―vnwδFγδβγS―ntropyF−σσoysTF2022RF_WRFXZ]WVW 0

321 nxtr−orТδn−ryFСr――pFr―sδst−nС―FδnF−FnonS―quδ−tomδСFγδβγS―ntropyF−σσoyFαromFtγ―FoptδmumF
soσδТSsoσutδonFstr―nβtγ―nδnβF−nТFstr―ssS−ssδst―ТFpr―Сδpδt−tδonFproС―ssTF2023RFXZZRFWWa]VV 0

320 nαα―СtFoαF≤oronFonFtγ―FmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF−sSС−stF−nТF−nn―−σ―ТFlro―wδF
m―ТδumS―ntropyF−σσoysTF2023RFa]YRFWZZ[XZ 0

319 jtomδСSsС−σ―F−n−σysδsFoαFm―Сγ−nδС−σF−nТFw―−rFСγ−r−Сt―rδstδСsFoαFjσlolro―wδFγδβγF―ntropyF−σσoyF
Сo−tδnβFonFwδFsu≤str−t―TF2023RFa[RFWVWVSWVXY 0

318 pr−δnF≤ounТ−ryFs―βr―β−tδonSδnТuС―ТFstr―nβtγ―nδnβSw―−μ―nδnβFtr−nsδtδonF−nТFδtsFδТ―−σFm−xδmumF
str―nβtγFδnFn−nopoσyСryst−σσδn―Fo―wδlrloluFγδβγS―ntropyF−σσoysTF2023RFXYaRFWV_aXa 1

317 m―posδtδonFСγ−r−Сt―rδstδСsFoαFlolro―vnwδFγδβγS―ntropyF−σσoysFtγδnFαδσmFvδ−Fsδmuσ−tδonTF2023RF]VYRFWX_VVZ 0

316 nαα―СtFoαFpor―FТ―sδβnFonFtγ―Fm―Сγ−nδС−σFprop―rtδ―sFoαFn−noporousFγδβγS―ntropyF−σσoysTF2023RFWWWRFWV]Vab 0

315 q―−vyFδonFδrr−Тδ−tδonF―αα―СtsFonFlro―vnwδF−nТFjσlro―vnwδFγδβγF―ntropyF−σσoysTF2023RF[_ZRFW[ZW]Y 0

314 }tronβF−nТFТuСtδσ―Fr―αr−СtoryFγδβγS―ntropyF−σσoysFwδtγFsup―rFαorm−≤δσδtyTF2023RFXZ[RFWWa]VX 0

313 {―−Сtδv―Fδnt―rТδααusδonFoαF−nFjσFαδσmF−nТF−Flolro―wδFγδβγS―ntropyF−σσoyF−tF―σ―v−t―ТFt―mp―r−tur―sTF
2023RFW[YRFWV__b_ 0

312 lr――pFprop―rtδ―sF−nТFТ―αorm−tδonFm―Сγ−nδsmsFoαF−FwδXloWo―W’VT[voVTXFm―ТδumS―ntropyF−σσoyTF
2023RFXZ[RFWWa[bV 0

311 v−Сγδn―Fσ―−rnδnβF−СС―σ―r−t―ТFТ―sδβnFoαF−Fα−mδσyFoαFjσxlro―wδFm―ТδumF―ntropyF−σσoysFwδtγFsup―rδorF
γδβγFt―mp―r−tur―Fm―Сγ−nδС−σF−nТFoxδТ−tδonFprop―rtδ―sTF2023RFXWWRFWWVaV[ 0

310 q―−tFtr―−tm―ntFαorFm―t−σF−ТТδtδv―Fm−nuα−СturδnβTF2023RFWYYRFWVWV[W 1
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309 jFr―m−rμ−≤σ―Ftouβγ―nδnβFγδβγS―ntropyS−σσoyFwδr―FwδtγF−F≤δonδСF≤−m≤ooFαδ≤―rFγ―t―roβ―n―ousF
struСtur―TF2023RFXX]RFWW[XYZ 0

308 †−yσorFδmp−СtFoαFγδβγS―ntropyF−σσoyFjσVTWlolro―wδcFmyn−mδСFs―v―r―Fpσ−stδСFТ―αorm−tδonF−nТF≤uσμF
βr−Тδ―ntFstruСtur―TF2023RFbY]RFW]aX]W 0

307 yro≤δnβFtγ―FСryst−σFstruСtur―F−nТFТδsσoС−tδonF―voσutδonFδnFsδnβσ―FСryst−σFjσVTYlolro―wδFγδβγS―ntropyF
−σσoyFunТ―rFn−noδnТ―nt−tδonTF2023RFYZRFWVZbaY 0

306 jFnov―σFlolrwδU“UjβxFm―ТδumS―ntropyF−σσoyFm−trδxFСomposδt―Fr―δnαorС―ТF≤yFjβFn−nop−rtδСσ―F−nТF
s―σαSσu≤rδС−tδnβFm―Сγ−nδsmFunТ―rF−m≤δ―ntF−δrF−nТFγδβγFv−СuumFСonТδtδonsTF2023RF[W]S[W_RFXVZ[a] 0

305 lomp−r−tδv―FstuТyFoαFtγ―FmδСrostruСtur―F−nТFpγ−s―F―voσutδonFoαFo―lolrwδjσFγδβγS―ntropyF
−σσoySm−trδxF“lFn−noСomposδt―FpowТ―rsFpr―p−r―ТF≤yFm―Сγ−nδС−σF−σσoyδnβTF2023RFbYaRFW]a[Wa 1

304 vδСrostruСtur―RFm―Сγ−nδС−σFprop―rtδ―sF−nТFσ―−ТS≤δsmutγF―ut―СtδСFСorrosδonF≤―γ−vδorFoαF
Njσlro―†δvoOwxF−nТFNjσlro―†δw≤OwxFγδβγF―ntropyFm―t−σFsu≤σ−ttδС―FС―r−mδСFСo−tδnβsTF2023RFXVbRFWWW__Z 0

303 †wδnF≤ounТ−ryFsp−СδnβF−nТFσo−ТδnβFТδr―СtδonFТ―p―nТ―ntFt―nsδσ―FТ―αorm−tδonFoαFn−noStwδnn―ТF
jσWVNlrloo―wδObVFγδβγS―ntropyF−σσoycFjnF−tomδСFstuТyTF2023RFXZXRFWVaVX] 0

302 u−s―rFpowТ―rF≤―ТFαusδonFoαF−FnonS―quδ−tomδСFo―wδlojσS≤−s―ТFγδβγS―ntropyF−σσoycFyrδnt−≤δσδtyRF
mδСrostruСtur―RF−nТFm―Сγ−nδС−σFprop―rtδ―sTF2023RFbYaRFW]a[]X 0

301 nαα―СtFoαF−βδnβFt―mp―r−tur―FonFmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFσ−s―rFm―σt―ТF−nТFγotF
δsost−tδС−σσyFpr―ss―ТFNlolro―vnwδOb]N†δjσOZF−σσoyTF2023RFbY]RFW]aYW_ 0

300 jFpr―Сδpδt−tδonSstr―nβtγ―n―ТFγδβγS―ntropyF−σσoyFpr―p−r―ТF≤yFs―σ―Сtδv―Fσ−s―rFm―σtδnβFδnSsδtuF−σσoyδnβF
−nТFpostSγ―−tFtr―−tm―ntTF2023RFbY]RFW]aWZ[ 0

299 nnγ−nС―ТFm―Сγ−nδС−σFprop―rtδ―sFoαF−FС−r≤onF−nТFnδtroβ―nFСoSТop―ТFδnt―rstδtδ−σFγδβγS―ntropyF−σσoyF
vδ−FtunδnβFuσtr−αδn―Sβr−δn―ТFmδСrostruСtur―sTF2023RFWZZRFWXaSWY_ 0

298 yr―p−r−tδonFoαFNp−VTXlrVTXvnVTXwδVTX—nVTXOYxZFγδβγS―ntropyFoxδТ―FwδtγFn−rrowF≤−nТβ−pFαorF
pγotoС−t−σytδСFlxXFr―ТuСtδonFwδtγFw−t―rFv−porTF2023RF]WXRFW[[aVb 0

297 rnv―stδβ−tδnβFtγ―Fn−nom―Сγ−nδС−σF−nТFtγ―rm−σFСγ−r−Сt―rδstδСsFoαF†δXVSjσXVS’XVSo―XVSwδXVFqnjF
Т―v―σop―ТFvδ−F}y}FαorFγδβγF―n―rβyF−ppσδС−tδonsTF2022RFWWbRF]W] 0

296 qδβγFnntropyFv−t―rδ−σsFNqnvsOcFjnFxv―rvδ―wTF2022RFWSX[ 0

295 }tuТyFoαFtγ―F}truСtur―F−nТFyrop―rtδ―sFoαF−FqδβγSnntropyFjσlolro―wδFjσσoyF−αt―rFnσ―СtronSk―−mF
yroС―ssδnβTF2022RF]ZRFY_XSY_a 0

294 {―s―−rСγFyroβr―ssFoαF{―αr−СtoryFqδβγFnntropyFjσσoyscFjF{―vδ―wTF2022RFY[RF 0

293 }u≤sonδСSoσ−m―S}pr−y―ТFlolro―wδRFjσlolro―wδF−nТFvnlolro―wδSk−s―ТFqδβγSnntropyFjσσoyF
lo−tδnβsF−nТF†γ―δrF†rδ≤oσoβδС−σFk―γ−vδorsTF 0

292 vδСrostruСtur−σFst−≤δσδtyF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFtγ―Fsyst―mF’Sw≤S†−S†δFunТ―rFγ―σδumFδonF
δrr−Тδ−tδonTF 0
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291 m―v―σopm―ntFoαFlostSnαα―Сtδv―FvδСrostruСtur―F−nТFrsotγ―rm−σFxxδТ−tδonS{―sδst−ntFkonТFlo−tsFonF
rnСon―σF_WaF≤yFjtmospγ―rδСFyσ−sm−S}pr−y―ТFwδlolrjσo―FqδβγSnntropyFjσσoyTF2023RF_[RFXYbSXZ_ 0

290 q−rТn―ssFyr―ТδСtδnβFoαFjТТδtδv―σyFv−nuα−Сtur―ТFqδβγSnntropyFjσσoysFk−s―ТFonFo−≤rδС−tδonF
y−r−m―t―rSm―p―nТ―ntFv−Сγδn―Fu―−rnδnβTFXXVWY]b 0

289 }truСtur―F−nТFyrop―rtδ―sFoαFjσSloSlrSo―SwδFqδβγSnntropyFjσσoyF}u≤κ―Сt―ТFtoFnσ―Сtronâ��ronFyσ−sm−F
†r―−tm―ntTF2022RFWXRFWba_ 0

288 vδСrostruСtur―FСγ−r−Сt―rδstδСsF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFw≤vo†δ’“}δxFr―αr−СtoryFγδβγS―ntropyF
−σσoysTF2022RFWbRFZb[S[VX 0

287 vδСrostruСtur―RFv―Сγ−nδС−σFyrop―rtδ―sRF−nТFm−mpδnβFl−p−СδtyFoαFjσxlolro―wδFqδβγSnntropyFjσσoysF
yr―p−r―ТF≤yF}p−rμFyσ−sm−F}δnt―rδnβTF2022RFWXRFXV[a 0

286 }tr―ssF―voσutδonFδnFwδloo―lrvnF−nТFwδloo―lrFγδβγS―ntropyF−σσoysFδrr−Тδ−t―ТF≤yFγ―σδumF−nТFμryptonF
δonsTF 0

285 vδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFm―Сγ−nδС−σσyS−σσoy―ТFlolro―wδFγδβγS―ntropyF−σσoysF
usδnβFσowF≤−σσStoSpow―rFr−tδoTF2022RFW]aWb] 0

284 wov―σFsδnβσ―FСryst−σσδn―Sσδμ―FnonS―quδ−tomδСF†δ—rqαw≤†−voF≤δoSγδβγF―ntropyF−σσoyFNkδoqnjOF
Т―v―σop―ТF≤yFσ−s―rFpowТ―rF≤―ТFαusδonTF2023RFWWRFX_ZSXaV 1

283 k−σσδstδСFδmp−СtFr―spons―FoαFo―ZVvnXVlrXVwδXVFγδβγS―ntropyF−σσoysTF2022RFWYXRFXV[WV[ 0

282 †γ―Funδv―rs−σδtyFoαFstr―nβtγF−nТFpσ−stδСFТ―αorm−tδonFδnFollFСonС―ntr−t―ТFsoσδТFsoσutδonFNl}}OF−σσoysF
−tFroomF−nТFСryoβ―nδСFt―mp―r−tur―sTF2022RFWXWRFXWWbVW 0

281 lomp−rδnβFtγ―F−ССur−СyFoαFm―σtδnβFt―mp―r−tur―Fpr―ТδСtδonFm―tγoТsFαorFγδβγF―ntropyF−σσoysTF2022RF
WYXRFXV[bVW 0

280 v―Сγ−nδС−σRFlorrosδonRF−nТF“―−rFyrop―rtδ―sFoαF†δ—r†−w≤}nFkδom―ТδС−σFqδβγSnntropyFjσσoysTF2022RF
WXRFW_b[ 0

279 v―t−σσδСFv−t―rδ−σsFαorFqyТroβ―nF}tor−β―â��jFkrδ―αFxv―rvδ―wTF2022RFWXRFWaWY 0

278
o−≤rδС−tδonF−nТFlγ−r−Сt―rδz−tδonFoαFxxyβ―nSl−r≤onSlont−δn―ТFlrvno―lowδFlo−tδnβsF
nσ―СtroТ―posδt―ТFδnFmvoSlqYlwF}oσutδonFwδtγF−nТFwδtγoutF}upportδnβFnσ―Сtroσyt―FuδlσxZTF2022RF
WXRFWaVZ

1

277 nσ―СtronδСFstruСtur―sF−nТFstr―nβtγ―nδnβFm―Сγ−nδsmsFoαFsup―rγ−rТFγδβγS―ntropyFТδ≤orδТ―sTF 0

276 jСγδ―vδnβFγδβγF―n―rβyFstor−β―Fprop―rtδ―sFδnFp―rovsμδt―FoxδТ―Fvδ−FγδβγS―ntropyFТ―sδβnTF2022RF 1

275 xnFtγ―F“nmvFoαF“w≤vo†−—rxFNxFfFVT[RFWOF{―αr−СtoryFqδβγFnntropyFjσσoysTF2022RFXZRFW_b] 0

274 nαα―СtsFoαFσ−ttδС―FТδstortδonF−nТFСγ―mδС−σFsγortSr−nβ―ForТ―rFonFСr――pF≤―γ−vδorFoαFm―ТδumS―ntropyF
−σσoyFlolrwδTF2022RFWVZ[Zb 0
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273 nαα―СtFoαF†δUw≤U†−F−ТТδtδonFonFγδβγSt―mp―r−tur―FmδСrostruСtur−σFst−≤δσδtyFoαFСoγ―r―ntF˛‡U˛‡hFδnF
wδâ��jσâ��NlrRvoR“OFsup―r−σσoysTF 0

272 }―σ―Сtδv―Fu−s―rFv―σtδnβFN}uvOFjТТδtδv―σyFv−nuα−Сtur―ТFlolro―wδvnFqδβγSnntropyFjσσoycFyroС―ssF
xptδmδz−tδonRFvδСrosС−σ―Fv―Сγ−nδС−σFv―Сγ−nδsmRF−nТFqδβγSlyСσ―Fo−tδβu―Fk―γ−vδorTF2022RFW[RFa[]V 0

271 qδβγF―ntropyFm−t―rδ−σsF≤−s―ТF―σ―СtroС−t−σystsFαorFw−t―rFspσδttδnβcF}yntγ―sδsFstr−t―βδ―sRFС−t−σytδСF
m―Сγ−nδsmsRF−nТFprosp―СtsTF 0

270 {―v―−σδnβFtγ―Fn−noSβr−δn―ТFmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF―σ―СtroСγ―mδС−σF
≤oronδz―ТFjσlolro―wδXTWF―ut―СtδСFγδβγF―ntropyF−σσoyTF2022RFW]a[W[ 0

269 voσ―Сuσ−rFТyn−mδСsFp―rsp―Сtδv―FoαFtγ―F―αα―СtsFoαFσ−s―rFtγ―rm−σFСonαδβur−tδonsFonFtγ―FТδsσoС−tδonF
−nТFm―Сγ−nδС−σFСγ−r−Сt―rδstδСsFoαFo―wδlrloluFqnjFtγrouβγFpowТ―rF≤―ТFαusδonFproС―ssTF2022RFYYRFWVZbba 1

268 xxδТ−tδonFk―γ−vδorFoαFNjσlolro―wδObXN†δlOaFqδβγSnntropyFjσσoyF−tFnσ―v−t―ТF†―mp―r−tur―sTF 0

267 uδβγtw―δβγtFvuσtδprδnСδp−σFnσ―m―ntFjσσoysFwδtγFnxС―σσ―ntFv―Сγ−nδС−σFyrop―rtδ―sF−tF{oomF−nТF
lryoβ―nδСF†―mp―r−tur―sTF2022RFXZRFW___ 0

266 jtomδstδСFstuТyFonFtγ―Fn−noSsСr−tСγFm―Сγ−nδsmFoαFlolro―vnwδFγδβγS―ntropyF−σσoyF−tFТδαα―r―ntF
morpγoσoβyFТ―nsδtδ―sTF 0

265 m―v―σopm―ntFoαF−Fs―mδS―mpδrδС−σFδnt―r−tomδСFpot―ntδ−σF−pproprδ−t―FαorFtγ―Fr−Тδ−tδonFТ―α―СtsFδnF
’S†δS†−Sw≤FγδβγS―ntropyF−σσoyTF2023RFY[RFV[[_VW 0

264 vδСrostruСtur―F−nТFv―Сγ−nδС−σFyrop―rtδ―sFoαFqotFrsost−tδСFyr―ss―ТF†unβst―nFq―−vyFjσσoyFwδtγF
o―wδlolrvnFqδβγFnntropyFjσσoyFkδnТ―rTF2022RF 1

263 }yntγ―sδsF−nТF‘σtr−γδβγFyr―ssur―Flompr―ssδonFoαFqδβγSnntropyFkorδТ―FNqαVTXRFvoVTXRFw≤VTXRF†−VTXRF
—rVTXOkXFtoFXXVFpy−TF2023RFW]RFW[a 0

262 †rδ≤oСorrosδonFk―γ−vδorFoαFvδСroUw−nosС−σ―F}urα−С―Flo−tδnβsTF2022RFXXRFbb_Z 0

261 }tuТyFoαFlr−СμSyrop−β−tδonFv―Сγ−nδsmFoαFjσVTWlolro―wδFqδβγSnntropyFjσσoyF≤yFvoσ―Сuσ−rF
myn−mδСsFv―tγoТTF2023RFWYRFWW 2

260 v−βn―tδСF≤―γ−vδorsF−nТFm−βn―toС−σorδСF―αα―СtsFδnFr−r―F―−rtγFγδβγS―ntropyF
−morpγousUn−noСryst−σσδn―F−σσoysTF2022RF 0

259 nαα―СtFoαF†δFjТТδtδonFonFtγ―FvδСrostruСtur―F−nТFlorrosδonF{―sδst−nС―FoαFjσlrluo―wδw≤VTXF
qδβγSnntropyFjσσoyTF 0

258 xrТ―râ��ТδsorТ―rFСomp―tδtδonFδnF―quδ−tomδСFYТâ��tr−nsδtδonâ��m―t−σFqu−t―rn−ryF−σσoyscFyγ−s―Fst−≤δσδtyF
−nТF―σ―СtronδСFstruСtur―TF 0

257 rnασu―nС―sFoαFq―−tFrnputFonFtγ―Fp―om―trδСFy−r−m―t―rsF−nТFnσ―m―ntFmδstrδ≤utδonFoαFlrvno―lowδF
qδβγSnntropyFjσσoyFlo−tδnβFonFjσumδnumFjσσoyF‘sδnβFu−s―rFlσ−ТТδnβTF 0

256 nαα―СtFoαFs―rr−t―ТFβr−δnF≤ounТ−ryFonFt―nsδσ―F−nТFСr――pFprop―rtδ―sFoαF−Fpr―Сδpδt−tδonFstr―nβtγ―n―ТF
γδβγF―ntropyF−σσoyTF 0
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255 jFuδβγtw―δβγtFjσ†δ’w≤FqδβγSnntropyFjσσoyFoδσmFwδtγFqδβγF}tr―nβtγSmuСtδσδtyF}yn―rβyF−nТFlorrosδonF
{―sδst−nС―TF2022RFW[RFa[]a 2

254
m―αorm−tδonF≤―γ−vδorRFmδСrostruСtur―F―voσutδonRFpγ−s―Ftr−nsαorm−tδonF−nТFpσ−stδСFδnst−≤δσδtyForδβδnF
oαFpowТ―rFm―t−σσurβyFjσVTaloVT[lrWT[luo―wδF−σσoyFТurδnβFγδβγFt―mp―r−tur―FТ―αorm−tδonTF2022RF
a]WRFWZZY_Y

0

253 {―С―ntFproβr―ssFδnFoxδТ−tδonF≤―γ−vδorFoαFγδβγS―ntropyF−σσoyscFjFr―vδ―wTF2022RFWVRFWXV_VW 1

252 †γ―F†―mp―r−tur―Fm―p―nТ―nС―sFoαFv―Сγ−nδС−σFyrop―rtδ―sRFm―αorm−tδonFq−rТ―nδnβRF−nТFor−Сtur―FoαF
o―vnwδlolrFq―t―ropγ−s―FjσσoyTF 0

251 w≤F−nТFvoFrnασu―nСδnβFtγ―FqδβγS†―mp―r−tur―F“―−rFk―γ−vδorFoαFq’xoS}pr−y―ТFqδβγSnntropyFjσσoyF
lo−tδnβsTF2023RFWYRFb 0

250 qomoβ―nδz−tδonFoαFТδααusδonFδnFmuσtδСompon―ntFσδquδТsTF2022RFW[_RFXZZ[VY 0

249 jppσδС−tδonFoαFjrtδαδСδ−σFw―ur−σFw―tworμFtoFyr―ТδСtFtγ―Flryst−σσδt―F}δz―F−nТFu−ttδС―F}tr−δnFoαF
lolro―vnwδFqδβγFnntropyFjσσoyFyr―p−r―ТF≤yFyowТ―rFv―t−σσurβyTF 0

248 jТТδtδv―σyFm−nuα−Сtur―ТF―quδ−tomδСFlolro―vnwδFγδβγF―ntropyF−σσoycFpr―Сδpδt−tδonSδnТuС―ТF
γ―t―roβ―n―δtyF≤yFm―Сγ−noSСγ―mδС−σFСoupσδnβTF2022RFW]a[WZ 0

247 m―v―σopm―ntFoαFσδβγtw―δβγtFjσS≤−s―ТF―ntropyF−σσoysFαorF―σ―v−t―ТFt―mp―r−tur―F−ppσδС−tδonsTF2022RFW]a]Wb 0

246 jtomδstδСFδnsδβγtsFδntoFsσuββδsγFСryst−σFβrowtγFδnF−nFunТ―rСooσ―ТFlowδlro―FmuσtδSprδnСδp−σF―σ―m―ntF
−σσoyTF2023RFW]aaaW 0

245 vδСrostruСtur−σFСγ−r−Сt―rδz−tδonRFoxδТ−tδonF≤―γ−vδorRF−nТFprop―rtδ―sFoαF−Fn―wFjσSluSwδSvnS}δF
nonSkllFγδβγF―ntropyF−σσoyF−tF]VVRF_VVRF−nТFaVVolTF2023RF 0

244 vδСrostruСtur−σRFv―Сγ−nδС−σF−nТF“―−rFyrop―rtδ―sFoαFjtmospγ―rδСFyσ−sm−S}pr−y―ТF−nТF
qδβγS’―σoСδtyFxxySou―σFjσlolro―wδFnquδ−tomδСFqδβγSnntropyFjσσoysFNqnjsOFlo−tδnβsTF 0

243 m―αorm−≤σ―F˛”Fpγ−s―FδnТuС―ТFТ―αorm−tδonFtwδnsFδnF−Flowδ’Fm―ТδumF―ntropyF−σσoyTF2023RFW]VRFWVY[Vb 0

242 jFСostS―αα―Сtδv―FСryoβ―nδСFγδβγS―ntropyF−σσoyFwδtγFγδβγFstr―nβtγSТuСtδσδtyFsyn―rβyF−nТFstr−δnF
γ−rТ―n−≤δσδtyTF2023RFWZZ]V_ 0

241 †γ―rm−σFst−≤δσδtyF−nТFСorrosδonF≤―γ−vδorFoαF−Fnov―σF—rXXT[†δXXT[qαXXT[wδXXT[†−WVFγδβγS―ntropyF
−morpγousF−σσoyTF2023RFWWVb_b 1

240 qδβγSnntropyFnnγ−nС―ТFvδСrow−v―Fjtt―nu−tδonFδnF†δt−n−t―Fy―rovsμδt―sTFXXWVXZY 1

239 ‘σtr−σowFtγ―rm−σFСonТuСtδvδtyF−nТF―nγ−nС―ТFtγ―rmo―σ―СtrδСFprop―rtδ―sFδnF−Ft―xtur―ТF
Nl−VTY[}rVTXk−VTW[w−VTXkδVTWOYloZxbFγδβγS―ntropyFС―r−mδСTF2023RFW]aaVX 0

238 nnγ−nС―ТFСorrosδonFr―sδst−nС―F−nТFγ−rТn―ssFoαFlolrluo―wδF−σσoyFunТ―rFγδβγSpr―ssur―F
soσδТδαδС−tδonTF2023RFWV___a 0
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237 jtomδstδСFunТ―rst−nТδnβFtow−rТsFtwδnF≤ounТ−ryFonFtγ―F―αα―СtFoαFСr−СμFprop−β−tδonFδnFo―wδlrloluF
γδβγS―ntropyF−σσoyF−nТFwδTF2023RFWV[ZWZ 0

236 {−pδТFδnFsδtuF−σσoyδnβFoαFlolro―vnwδFγδβγS―ntropyF−σσoyFαromF―σ―m―nt−σFα――ТstoСμFtow−rТF
γδβγStγrouβγputFsyntγ―sδsFvδ−Fσ−s―rFpowТ―rF≤―ТFαusδonTF2023RFWaRF 0

235 nσ―СtroСγ―mδС−σF≤―γ−vδorRFp−ssδv―FαδσmFСγ−r−Сt―rδz−tδonF−nТFδnFvδtroF≤δoСomp−tδ≤δσδtyFoαF†δâ��—râ��w≤F
m―ТδumS―ntropyF−σσoysTF2023RF[aRFbZ]Sb]V 0

234 o−Сδσ―Fsyntγ―sδsFoαFm―t−σFС−r≤δТ―sFwδtγFγδβγS―ntropyFstr−t―βyFαorF―nβδn――rδnβF―σ―СtrδС−σFprop―rtδ―sTF
2023RF 0

233 jF}tuТyFonFjσumδnumSk−s―ТFuδβγtw―δβγtFnntropδСFjσσoysFwδtγFqδβγF}tr―nβtγF−tFnσ―v−t―ТF
†―mp―r−tur―TF2023RFZWYSZXY 0

232 nαα―СtsFoαFstruСtur−σFtr−nsαorm−tδonFonFm−βn―tδСFprop―rtδ―sFoαFjσloo―lrFγδβγS―ntropyFsoαtF
m−βn―tδСFpowТ―rFСor―sF≤yF−ТκustδnβFloUo―Fr−tδoTF2023RFXX[RFWWW[Y_ 0

231 †ow−rТFtγ―FТ―sδβnFoαFuσtr−γδβγS―ntropyF−σσoysFvδ−FmδnδnβFsδxFmδσσδonFt―xtsTF2023RFWZRF 1

230 rnSsδtuF}tuТyFoαF{oomF†―mp―r−tur―F†―nsδσ―Fm―αorm−tδonFoαF−Flrvno―lowδFqδβγSnntropyFjσσoyTF2023
RFW]abVZ 0

229 nαα―СtsFoαFСoS−σσoyδnβFjσF−nТFluFonFtγ―FСorrosδonF≤―γ−vδorF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF
n−noСryst−σσδn―Fo―lrwδloFγδβγF―ntropyF−σσoysTF2023RFWWVbaY 0

228 nσ―Сtropσ−stδСδtyFδnFtγ―FjσVT]lolro―wδvnFγδβγF―ntropyF−σσoyFsu≤κ―Сt―ТFtoF―σ―СtrδС−σσyS−ssδst―ТF
unδ−xδ−σFt―nsδonTF2023RF 0

227 †γ―Froσ―FoαFjσFonFmδСrostruСtur―F−nТFγδβγSt―mp―r−tur―FoxδТ−tδonF≤―γ−vδorFoαFjσxvnlrloo―wδFNxFfFVRF
VTXRFVTZRFWOFγδβγS―ntropyF−σσoysTF 0

226 lontroσFoαFtγ―FvδСrostruСtur―FδnF−Fjσ[loW[lrYVo―X[wδX[FqδβγFnntropyFjσσoyFtγrouβγF
†γ―rmoSv―Сγ−nδС−σF−nТF†γ―rm−σF†r―−tm―ntsTF2023RFWYRFWaV 0

225 m―ut―rδumFδnТuС―ТFТ―α―СtsF−nТF―m≤rδttσ―m―ntF≤―γ−vδorFoαF−FloSαr――FγδβγF―ntropyF−σσoyTF2023RFW]aaVV 0

224 vδСrostruСtur−σF−nТFТδ―σ―СtrδСFprop―rtδ―sFoαFk−VTZ[vβVTV[}rVT[SxFl−x†δxYFγδβγF―ntropyFС―r−mδСsTF
2023RFXb]RFWX_XbV 0

223 vδСrostruСtur―sF−nТFm―Сγ−nδС−σF≤―γ−vδorFoαFnonS―quδ−tomδСFloXblrXbo―XbwδWYS’FγδβγS―ntropyF
−σσoysF−tFroomF−nТFСryoβ―nδСFt―mp―r−tur―sTF2023RFa][RFWZZ]WW 0

222 lorrosδonF≤―γ−vδorFoαFjσlolro―wδxFγδβγF―ntropyF−σσoysTF2023RFZZWRFWZWaZZ 0

221 v−rt―nsδtδСFtr−nsαorm−tδonF≤―γ−vδorFТurδnβFt―nsδσ―Ft―stδnβF−tFroomFt―mp―r−tur―FδnF˛†Styp―FvβSY[F
wtK}СF−σσoyTF2023RFa][RFWZZ]VX 0

220 xnFtγ―Fus―FoαFlolro―wδFγδβγF―ntropyF−σσoyF−sF−Fn―wFδnt―rσ−y―rFαorF−Сγδ―vδnβFγδβγFstr―nβtγFТδααusδonF
≤onТ―ТFtunβst―nUst――σFκoδntTF2023RFYZRFWV[X[W 0

(2023-2023)

115



219 vuσtδγyp―runδαormFσonβSr−nβ―ForТ―rFδnFm―ТδumS―ntropyF−σσoysTF2023RFXZ]RFWWa]_a 0

218 ‘nv―δσδnβFtγ―FСompr―ssδv―F≤―γ−vδorFoαFo―XwδXlrjσFγδβγF―ntropyF−σσoycFjFСom≤δn―ТFmoσ―Сuσ−rF
Тyn−mδСsF−nТFαδnδt―F―σ―m―ntFstuТyTF2023RFYZRFWV[Xb] 0

217 nαα―СtFoαF{―F−ТТδtδonFonFtγ―FmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFjσlolro―wδXTWF―ut―СtδСF
γδβγS―ntropyF−σσoyTF2023RFW[ZRFWV_aVa 0

216 qyТroβ―nFs―βr―β−tδonF≤yFσoС−σFСγ―mδС−σForТ―rδnβFstruСtur―FδnFlrlowδFm―ТδumS―ntropyF−σσoyscFjFαδrstF
prδnСδpσ―FstuТyTF2023RFYZRFWV[YV] 0

215 †wδnnδnβFm―Тδ−t―ТFpσ−stδСδtyFδnFγδβγF―ntropyFlolrWTYo―wδVT_vnw≤FNxFfFVTYRFVTY]_RFVTZOFuσtr−αδn―F
σ−m―σσ−rF―ut―СtδСF≤yFtunδnβFst−СμδnβFα−uσtF―n―rβyTF2023RFXX_RFWW[X_W 0

214 nαα―СtFoαFγ―−tFtr―−tm―ntFonFmδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαF−sSС−stFjσlolro―wδXTWF
―ut―СtδСFγδβγF―ntropyF−σσoyTF2023RFbYbRFW]aaZY 0

213 vδСrostruСtur―F−nТFprop―rtδ―sFoαFjσlolrwδo―FγδβγS―ntropyF−σσoyFsδnt―r―ТF≤yFγotFosСδσσ−tδnβF
pr―ssδnβTF2023RFW[ZRFWV_aVX 0

212 nαα―СtFoαFloRFwδRFluFСont―ntFonFpγ−s―FСomposδtδonRFmδСrostruСtur―F−nТFСorrosδonFr―sδst−nС―FoαF
loWSxlro―wδWQxluyFs―rδ―sFγδβγS―ntropyF−σσoysTF2023RFXWVRFWWWaYV 1

211 v―Сγ−noСγ―mδС−σFsyntγ―sδsFoαFps―uТo≤δn−ryF†δS’FγyТrδТ―sF−nТFtγ―δrFСonv―rsδonFr―−СtδonFwδtγFuδF−nТF
w−TF2023RFbYbRFW]a_a[ 0

210 wov―σF−ppσδС−tδonsFoαFα―rro−σσoysFαorFm−nuα−СturδnβFoαFuσtr−SСσ―−nFlolro―vnwδFγδβγS―ntropyF−σσoyF
≤yFsσ−ββδnβFm―tγoТTF2023RFbYbRFW]a]bX 0

209 mu−σFpr―Сδpδt−t―Fsδmuσt−n―ousF―nγ−nС―m―ntFoαFt―nsδσ―F−nТFα−tδβu―Fstr―nβtγFδnFNo―lowδOa]jσ_†δ_F
γδβγS―ntropyF−σσoyFα−≤rδС−t―ТFusδnβFs―σ―Сtδv―Fσ−s―rFm―σtδnβTF2023RFWZaRFbVSWVZ 0

208 yroТuСtδonFoαFγδβγS―ntropyFo―â��lrâ��loâ��wδâ��†δF−σσoyF≤yFm―Сγ−nδС−σF−σσoyδnβF−nТFsp−rμFpσ−sm−Fsδnt―rδnβF
oαF−FpowТ―rFmδxtur―TF2021RFZSWX 0

207 }truСtur―RFyγ−s―FlomposδtδonF−nТFv―Сγ−nδС−σFyrop―rtδ―sFαorFtγ―FqδβγFnntropyF}oσδТF}oσutδonsF
k−s―ТFuponFvno―lowδluF}yst―mF’―rsusFloσσ―Сtδv―Fk―γ−vδourFoαFtγ―δrFlonstδtu―ntsTF2022RFZZRFW_WWSW_YY 0

206 rnv―stδβ−tδonFoαFy≤}n†―}―FqδβγSnntropyF†γ―rmo―σ―СtrδСFjσσoycFjFmo†Fjppro−СγTF2023RFW]RFXY[ 0

205 {―vδ―wFoαFwov―σFqδβγSnntropyFyrot―Сtδv―Fv−t―rδ−σscF“―−rRFrrr−Тδ−tδonRF−nТFnrosδonF{―sδst−nС―F
yrop―rtδ―sTF2023RFX[RF_Y 0

204 nαα―СtFoαF“―σТδnβFlurr―ntFonF“―−rFk―γ−vδorFoαFy†jS“―σТ―ТFluY[wδX[loX[lrW[FqnjFlo−tδnβTF2023
RFWYRF[X 0

203 nnγ−nСδnβFlompr―ssδv―F}tr―ssâ��}tr−δnFoαF†δ[[[YWFjσσoyFvδ−Fu−S{δСγFw−nosС−σ―F}truСtur―F−tFpr−δnF
kounТ−rδ―sTF 0

202 nαα―СtFoαFqδβγFyr―ssur―F†orsδonFonFvδСrostruСtur―F−nТFyrop―rtδ―sFoαFrnt―rm―t−σσδСFlont−δnδnβF
lolro―wδXTWw≤VTXFqδβγFnntropyFjσσoycFlomp−r−tδv―FrnsδβγtsTF 0
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201 yγ−s―Fyr―ТδСtδonF−nТF’δsu−σδz―ТFm―sδβnFyroС―ssFoαFqδβγFnntropyFjσσoysFvδ−Fv−Сγδn―Fu―−rn―ТF
v―tγoТoσoβyTF2023RFWYRFXaY 0

200 qδβγFnntropyF{−r―Sn−rtγFvoσy≤Т−t―Fl―r−mδСsFwδtγFkro−ТFxp―r−tδnβS†―mp―r−tur―F“δnТowF−nТF
jntδSqyβrosСopδСδtyFj≤δσδtycFjFyromδsδnβF}tr−t―βyFαorFw―β−tδv―F†γ―rm−σFnxp−nsδonFv−t―rδ−σsTF 0

199 nαα―СtsFoαFtγ―Fnnvδronm―ntF−nТF†―mp―r−tur―FonFtγ―F†rδ≤oσoβδС−σFk―γ−vδorFoαF†δ—rqαw≤†−F
{―αr−СtoryFqδβγSnntropyFjσσoyTF 0

198 yowТ―rF≤―ТFαusδonFproС―ss―scFm−δnFСσ−ss―sFoαF−σσoysRFСurr―ntFst−tusRF−nТFt―СγnoσoβδС−σFtr―nТsTF2023RFWSWVZ 0

197 xptδmδz−tδonFoαFmδСrostruСtur―F−nТFprop―rtδ―sFoαFσ−s―rFsδnt―r―ТFwδYVlrX[jσW[loW[vo[†δ[–[F
γδβγS―ntropyF−σσoyFСo−tδnβsFvδ−FСontroσσδnβFpσ−sm−TF2023RFYYRFW]aSWaa 0

196 {−pδТF−σσoyδnβFδnF−ТТδtδv―Fm−nuα−СturδnβFusδnβFδnt―βr−t―ТFСomput−tδon−σFm−t―rδ−σsF―nβδn――rδnβTF
2023RF[aYS]XZ 0

195 yσ−stδСδtyFrmprov―m―ntFδnF−FloS{δСγFloZVo―X[lrXVwδW[FqδβγSnntropyFjσσoyFvδ−FjσFjσσoyδnβTF2023RFW]RFWWZb 0

194 vδСrostruСtur―RFm―Сγ−nδС−σFprop―rtδ―sF−nТFСorrosδonFr―sδst−nС―FoαF−nF−sSС−stFαδn―SstruСtur―ТF
lrSo―SwδSjσS}δFγδβγF―ntropyF−σσoyTF2023RFWV[[XY 0

193 †γ―Fyr―Сδpδt−tδonFk―γ−vδorFδnFjσVTYlolro―wδFqδβγSnntropyFjσσoyFjαα―Сt―ТF≤yFm―αorm−tδonF−nТF
jnn―−σδnβTF2023RFWYRFW[_ 0

192 yγ−s―Fst−≤δσδtyF−nТFt―nsorδ−σFtγ―rm−σF―xp−nsδonFprop―rtδ―sFoαFsδnβσ―FtoFγδβγS―ntropyFr−r―S―−rtγF
ТδsδσδС−t―sTF 0

191 jТТδtδv―Fm−nuα−СturδnβFoαFγδβγS―ntropyF−σσoyFСomposδt―scFjFr―vδ―wTF2023RFYYRFWSXZ 0

190 lorrosδonS{―sδst−ntFlo−tδnβFk−s―ТFonFqδβγSnntropyFjσσoysTF2023RFWYRFXV[ 0

189 m−t−s―tFαorFor−Сtur―F−nТFrmp−СtF†ouβγn―ssFoαFqδβγSnntropyFjσσoysTF2023RFWVRF 0

188 nxp―rδm―nt−σF−nТFlomput−tδon−σF}tuТyFoαFvδСrostruСtur―FoαFjσXo―lowδluFqδβγSnntropyFjσσoyTF 0

187 lomput−tδon−σFm―sδβnFoαF−nF‘σtr−S}tronβFqδβγSnntropyFjσσoyTF2023RFZYS[V 0

186 vδСrostruСtur―F−nТFyrop―rtδ―sFoαFu−s―rFlσ−ТТδnβFjσxo―lolrwδvnFqδβγFnntropyFjσσoyFoαFzYZ[F}t――σTF
X]RF 0

185 xptδmδzδnβFtγ―FmδСrostruСtur―F−nТFm―Сγ−nδС−σFp―rαorm−nС―FoαFo―SwδSlrSjσFγδβγF―ntropyF−σσoysFvδ−F†δF
−ТТδtδonTF2023RFbZYRFW]bWZb 0

184 wov―σFn−noSσ−m―σσ−rFjσlolro―vnVT[voVTWw≤xF―ut―СtδСFγδβγS―ntropyF−σσoyFСo−tδnβsF≤yFuσtr−sonδСF
−ssδst―ТFσ−s―rFСσ−ТТδnβcFvδСrostruСtur―F−nТFtrδ≤oσoβδС−σF≤―γ−vδorsTF2023RFW[]RFWV_a[W 0
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183 }yntγ―sδsFoαF−Fn―wFСσ−ssFoαFγδβγS―ntropyFnδtrδТ―FС―r−mδСsF−nТFtγ―F―αα―СtsFoαFnδtroβ―nFv−С−nСδ―sFonF
tγ―δrFm−βn―tδСFprop―rtδ―sTF2023RF]WaRFW[][ZY 0

182 o―mtos―СonТFσ−s―rFsδnt―rδnβFoαFδrr―βuσ−rFw≤vo†−“—rFpowТ―rsFtoFα−≤rδС−t―Fαδn―Fβr−δnRFsδnβσ―Spγ−s―F
≤oТySС―nt―r―ТFСu≤δСFsoσδТFsoσutδonFr―αr−СtoryFγδβγS―ntropyF−σσoysTF2023RFbZZRFW]bXVa 0

181 ‘σtr−SσowFtγ―rm−σFСonТuСtδvδtyF−nТF―xС―σσ―ntFγδβγFt―mp―r−tur―Fr―sδst−nС―F−β−δnstF
С−σСδumSm−βn―sδumS−σumδn−SsδσδС−t―FoαF−Fnov―σF˛†Styp―FpyrosδσδС−t―sTF2023RFbZXRFW]bVVW 0

180 mδsСov―rδnβF−Fαormuσ−FαorFtγ―FγδβγFt―mp―r−tur―FoxδТ−tδonF≤―γ−vδorFoαFo―lrjσlowδF≤−s―ТFγδβγF
―ntropyF−σσoysF≤yFТom−δnFμnowσ―Тβ―SβuδТ―ТFm−Сγδn―Fσ―−rnδnβTF2023RFWZbRFXY_SXZ] 0

179 qδβγS―ntropyF−σσoysFδnFw−t―rF―σ―СtroσysδscF{―С―ntF−Тv−nС―sRFαunТ−m―nt−σsRF−nТFСγ−σσ―nβ―sTF 0

178 nvoσutδonFoαFtγ―Fyγ−s―FlomposδtδonFoαFtγ―Fl−ntorFlolro―wδvnFjσσoyFТurδnβFyroσonβ―ТFjnn―−σδnβTF
2022RFWXYRFWW]WSWW_V 0

177 v―Сγ−nδsmsFoαFСγ―mδС−σSr―−СtδonSδnТuС―ТFt―nsδσ―FТ―αorm−tδonFoαF−nFo―UwδUlrF−σσoyFr―v―−σ―ТF≤yF
r―−Сtδv―F−tomδstδСFsδmuσ−tδonsTF2023RFWYRF]]YVS]]Y] 0

176 †γ―rm−σFmoТδαδС−tδonFoαF≤rδttσ―Floo―wδXN†δY}δ[OVTW]F―ut―СtδСFγδβγS―ntropyF−σσoyF≤yF−nn―−σδnβF
tr―−tm―ntTF 0

175 qδβγSnntropyFw−nom−t―rδ−σsFαorFjТv−nС―ТFnσ―СtroС−t−σysδsTF 0

174 w―−rSsup―rpσ−stδСF≤―γ−vδorFoαF−F≤oТySС―nt―r―ТFСu≤δСF—r[V†δY[w≤W[FmuσtδSprδnСδp−σF―σ―m―ntF−σσoyF
vδ−FТyn−mδСFr―Сryst−σσδz−tδonTF2023RFXX_RFWW[YVa 0

173 nxp―rδm―nt−σF−nТFoδrstSyrδnСδpσ―sF}tuТyFoαF’δsδ≤σ―FuδβγtF{―sponsδv―Fv―mrδstorFk−s―ТFonF
lujσjβlrU†δxFXFU“F}truСtur―FαorFjrtδαδСδ−σF}yn−ps―sFwδtγF’δsu−σFy―rС―ptδonTFXXVWYXV 0

172 vδСrostruСtur―F−nТFyrop―rtδ―sFoαF†δNlRwOSk−s―ТFl―rm―tsFwδtγFjσxlolro―wδ†δFkδnТ―rTF2023RFW]RFXabZ 0

171 jFuδβγtw―δβγtFjσlr†δ’VT[luxFqδβγSnntropyFjσσoyFwδtγFnxС―σσ―ntFlorrosδonF{―sδst−nС―TF2023RFW]RFXbXX 0

170 vδСrostruСtur―sRFv―Сγ−nδС−σF−nТFqδβγS†―mp―r−tur―F†rδ≤oσoβδС−σFyrop―rtδ―sFoαFmu−σSyγ−s―F
o―[VvnYVloWVlrWVFqδβγSnntropyFjσσoyFo−≤rδС−t―ТF≤yFu−s―rFv―t−σFm―posδtδonTF 0

169 vδСrostruСtur―F−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFnov―σFjσâ��luâ��vβâ��—nFσδβγtw―δβγtF―ntropyF−σσoysFαorF
―σ―v−t―ТSt―mp―r−tur―F−ppσδС−tδonsTF2023RFWWXbX_ 0

168 jtomδСSsС−σ―F−n−σysδsFoαFТ―αorm−tδonF≤―γ−vδorFoαFα−С―SС―nt―r―ТFСu≤δСFn−noСryst−σσδn―FγδβγS―ntropyF
−σσoysFwδtγFТδαα―r―ntFβr−δnFsδz―sF−tFγδβγFstr−δnFr−t―sTF2023RFYVVRFWX_[[] 0

167 nσ―СtroСγ―mδС−σFСorrosδonF≤―γ−vδorFδnFsuσαurδСF−СδТFsoσutδonF−nТFТryFsσδТδnβFαrδСtδonF−nТFw―−rF
prop―rtδ―sFoαFσ−s―rSСσ−ТТ―ТFlolro―wδw≤FγδβγF―ntropyF−σσoyFСo−tδnβsTF2023RFZ]VRFWXbZX[ 0

166 jFsδmpσ―Fpγ―nom―noσoβδС−σFmoТ―σFtoFТ―sСrδ≤―Fst−≤δσδtyFoαFγomoβ―n―ousFsoσδТFsoσutδonsFδnFγδβγF
―ntropyF−σσoysFαromFm―t−σσδСF≤onТδnβFpot―ntδ−σTF2023RFXaRFWVW_ZZ 0
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165 nnγ−nС―ТFstr―nβtγSТuСtδσδtyFsyn―rβyFoαFm―ТδumS―ntropyF−σσoysFvδ−Fmuσtδpσ―Fσ―v―σFβr−Тδ―ntF
struСtur―sTF2023RFW]ZRFWVY[bX 0

164 mδααusδonF≤onТδnβFoαFγδβγF―ntropyF−σσoyF−nТFst−δnσ―ssFst――σF−tF−Fr―σ−tδv―Fσow―rFt―mp―r−tur―Fvδ−F
surα−С―Fn−noSСryst−σσδz−tδonFtr―−tm―ntTF2023RFXZRFZ_[SZa_ 0

163 w−noСryst−σσδn―Fjσloo―wδ†δ—nFγδβγF―ntropyFjσσoycFvδСrostruСtur−σRFv−βn―tδСRF−nТFtγ―rmoТyn−mδСF
prop―rtδ―sTF2023RFYZRFWVZVVb 0

162 wov―σFvoSmoТδαδ―ТFm―ТδumF―ntropyF−σσoysF−Сγδ―vδnβF―nγ−nС―ТFСorrosδonFr―sδst−nС―FδnF−СδТδСF
soσutδonTF2023RFXW]RFWWWVbZ 0

161 jFloSrδСγFСγ―mδС−σσyFСompσ―xFδnt―rm―t−σσδСF−σσoyFwδtγF―xtr−orТδn−ryFstr―nβtγSТuСtδσδtyFsyn―rβyTF2023
RFXXbRFWW[Y_W 0

160 nαα―СtFoαFjσF−ТТδtδonFonFtγ―FСorrosδonF≤―γ−vδorFoαFjσFlolro―wδFγδβγF―ntropyF−σσoysFδnFsup―rСrδtδС−σF
w−t―rTF2023RFXW]RFWWWVab 0

159 m―αorm−tδonF≤―γ−vδorF−nТFstr―nβtγ―nδnβF―αα―СtsFoαF−nF―ut―СtδСFjσlolro―wδXTWFγδβγF―ntropyF−σσoyF
pro≤―ТF≤yFδnSsδtuFsynСγrotronF”Sr−yFТδααr−СtδonF−nТFpostSmort―mFnk}mTF2023RFa_XRFWZZbZ] 0

158 vδСrostruСtur―F−nТFprop―rtδ―sFoαFjσVT[w≤†δY’x—rXFr―αr−СtoryFγδβγF―ntropyF−σσoysFСom≤δn―ТFwδtγF
γδβγFstr―nβtγF−nТFТuСtδσδtyTF2023RFXZRFW_YYSW_ZY 0

157 vδСrostruСtur―F−nТFm―Сγ−nδС−σF≤―γ−vδorFoαF−ТТδtδv―σyFm−nuα−Сtur―ТFlolro―vnwδFγδβγS―ntropyF
−σσoyscFu−s―rFТδr―Сt―ТF―n―rβyFТ―posδtδonFv―rsusFpowТ―rF≤―ТFαusδonTF2023RFX[VRFWWaaaZ 0

156 jFsunασow―rSσδμ―F―ut―СtδСFmδСrostruСtur―FδnFtγ―Fjσlro―vnwδXFγδβγS―ntropyF−σσoyFwδtγF―xС―σσ―ntF
Сompr―ssδv―Fm―Сγ−nδС−σFprop―rtδ―sTF2023RFYYbRFWYZWV_ 0

155 vδСrostruСtur―RFm―Сγ−nδС−σFprop―rtδ―sRF−nТFw―−rF≤―γ−vδorFoαFjσlolro―wδFγδβγS―ntropyF−σσoyF−nТF
jσlro―wδFm―ТδumS―ntropyF−σσoyFwδtγF“lF−ТТδtδonTF2023RF[XXRFXVZ_VW 0

154 jТТδtδv―Fm−nuα−СturδnβFoαFδnt―rstδtδ−σSstr―nβtγ―n―ТFγδβγF―ntropyF−σσoycF}С−nnδnβFstr−t―βyF
Т―p―nТ―ntF−nδsotropδСFm―Сγ−nδС−σFprop―rtδ―sTF2023RFa_XRFWZZb_a 0

153 vδСrostruСtur―FСγ−r−Сt―rδz−tδonF−nТFСorrosδonF≤―γ−vδorFoαFjσxNlolro―wδOWVVâ��xFNx´ f´ VRF[RFWVRFW[RFXVOF
γδβγF―ntropyF−σσoysFδnFVT[´ v´ qX}xZFsoσutδonTF2023RFbZZRFW]bXZ_ 0

152 u−s―rFpowТ―rS≤―ТFαusδonFoαF−FγδβγF―ntropyF−σσoyFwδtγFoutst−nТδnβFδntrδnsδСFm―Сγ−nδС−σFprop―rtδ―sTF
2023RFbZ[RFW]bXVb 0

151 nxpσorδnβFstr―nβtγ―nδnβFm―Сγ−nδsmFoαFo―lowδjσFγδβγS―ntropyF−σσoyF≤yFnonSm―t−σσδСFsδσδСonF−ТТδtδonF
proТuС―ТFvδ−FpowТ―rFm―t−σσurβyTF2023RFbZ_RFW]b[Z[ 0

150 m―v―σopm―ntF−nТFСγ−r−Сt―rδz−tδonFoαF≤orδТ―Sr―δnαorС―ТFlolro―wδFСomposδt―sTF2023RFbZ_RFW]b[Y[ 0

149 jFnov―σFstr−t―βyFαorF−rСγδt―СtδnβFσowFδnt―rα−Сδ−σF―n―rβyFtr−nsδtδonFpγ−s―FtoF―nγ−nС―Ftγ―rm−σF
st−≤δσδtyFδnF−FγδβγS―ntropyF−σσoyTF2023RFbZ_RFW]b[_V 0

148 o−vor−≤σ―Fprop―rtyFδnt―βr−tδonFδnFγδβγF―ntropyF−σσoysFvδ−FТδssδmδσ−rFαrδСtδonFstδrFw―σТδnβcFjFС−s―F
stuТyFusδnβFjσVTYlolro―wδF−nТFo―YaT[loXVvnXVlrW[}δ[luWT[FqnjsTF2023RFY[RFWV[aXX 0
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147
nαα―СtFoαFwδloo―jσ†δFγδβγF―ntropyFδnt―rm―t−σσδСFr―δnαorС―m―ntFp−rtδСσ―Fsδz―FonFtγ―FmδСrostruСtur―F
−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFlolro―vnwδFγδβγS―ntropyF−σσoyFСomposδt―sFα−≤rδС−t―ТF≤yFs―σ―Сtδv―F
σ−s―rFm―σtδnβTF2023RFbZ_RFW]bZW_

0

146 yγ−s―F―voσutδonF−nТFprop―rtδ―sFoαFjσxlolro―wδFγδβγS―ntropyF−σσoysFСo−tδnβsF≤yFσ−s―rFСσ−ТТδnβTF2023
RFY[RFWV[aVV 0

145 }tr−δnS―nβδn――rδnβSr―βuσ−t―ТFjσVT]lro―XwδXFγδβγF―ntropyF−σσoyF―nγ−nС―sF―σ―СtroС−t−σytδСFw−t―rF
oxδТ−tδonTF2023RFbZ[RFW]bYWb 0

144 m―sδβnF−nТFТ―v―σopm―ntFoαFσowFТ―nsδtyRFγδβγFstr―nβtγF—rw≤jσ’†δFγδβγF―ntropyF−σσoyFαorFγδβγF
t―mp―r−tur―F−ppσδС−tδonsTF2023RFWWYRFWV]XXX 0

143 m―v―σopm―ntFoαFw―−rSr―sδst−ntFТu−σSpγ−s―FγδβγS―ntropyF−σσoysF―nγ−nС―ТF≤yFlW[Fu−v―sFpγ−s―TF2023RF
XVVRFWWXa_b 0

142 vδСrostruСtur―FСγ−r−Сt―rδz−tδonF−nТFm―Сγ−nδС−σFprop―rtδ―sFoαFjkStyp―ТFγδβγS―ntropyFδnt―rm―t−σσδСsF
wδtγFγδβγFstr―nβtγF−nТFtγ―rm−σFst−≤δσδtyTF2023RFbZ_RFW]b]W] 0

141 †γ―FСγromδz−tδonFonFγotSroσσ―ТFo―ZVvnXVlrXVwδXVFγδβγS―ntropyF−σσoysF≤yFp−СμFС―m―nt−tδonTF2023RF
bZ_RFW]b[aX 0

140 vδСrostruСtur―RFm―Сγ−nδС−σF−nТFtrδ≤oσoβδС−σF≤―γ−vδorFoαFlrqαw≤†−†δlxwyFγδβγS―ntropyFС−r≤onδtrδТ―F
Сo−tδnβsFpr―p−r―ТF≤yFТou≤σ―FβσowFpσ−sm−F−σσoyTF2023RF[XYRFXVZ_[W 0

139 nαα―СtsFoαF}δFv−rδ−tδonF−nТF—rF−ТТδtδonFonFtγ―FmδСrostruСtur―RFoxδТ−tδonFr―sδst−nС―F−nТFm―Сγ−nδС−σF
prop―rtyF−tFW[XY´ tFoαFw≤S}δS†δU—rUqαSlrUjσFγδβγS―ntropyFsup―r−σσoysTF2023RFbZ[RFW]bYVZ 0

138 rnv―stδβ−tδonFoαFm―Сγ−nδС−σF−nТFСorrosδonFprop―rtδ―sFoαFσδβγtF−nТFγδβγFγ−rТn―ssFС−stFjσ†δ’lrluVTZF
γδβγF―ntropyF−σσoyTF2023RFXVVRFWWXa_a 0

137 vuσtδst−β―Fstr−δnSγ−rТ―nδnβF≤―γ−vδorFoαFuσtr−stronβF−nТFТuСtδσ―Fσδβγtw―δβγtFr―αr−СtoryF
Сompσ―xSСonС―ntr−t―ТF−σσoysTF2023RFWZbRF_YSa_ 0

136 ’w≤lrvoFr―αr−СtoryFγδβγS―ntropyF−σσoyFαorFnuСσ―−rF−ppσδС−tδonsTF2023RFWWYRFWV]XVV 0

135 ‘σtr−sounТsFδnТuС―ТF―ut―СtδСFstruСtur―Ftr−nsδtδonF−nТF−ssoСδ−t―ТFm―Сγ−nδС−σFprop―rtyF
―nγ−nС―m―ntFoαFo―lolrwδXTWjσFγδβγF―ntropyF−σσoyTF2023RFX[XRFWWabVV 0

134 {―С―ntF―xp―rδm―nt−σF−nТFtγ―or―tδС−σF−Тv−nС―sFδnFtγ―FТ―sδβnF−nТFsСδ―nС―FoαFγδβγS―ntropyF−σσoyF
n−nop−rtδСσ―sTF2023RFWWVRFWVaY]X 0

133 rmprov―ТFp−ssδv−tδonF−≤δσδtyFvδ−FtunδnβFТδsσoС−tδonFС―σσFsu≤struСtur―sFαorFo―lolrwδvnFγδβγS―ntropyF
−σσoyFα−≤rδС−t―ТF≤yFσ−s―rFpowТ―rF≤―ТFαusδonTF2023RF]XWRFW[]a[] 0

132 }truСtur―RFТδ―σ―СtrδСRF−nТFr―σ−xorFprop―rtδ―sFoαFk−†δxYSmoТδαδ―ТFγδβγS―ntropyF
NkδVTXw−VTXtVTXk−VTXl−VTXO†δxYFС―r−mδСsFαorF―n―rβyFstor−β―F−ppσδС−tδonsTF2023RFbZ_RFW]b]X] 0

131 jFr―vδ―wFonFtγ―FТyn−mδСSm―Сγ−nδС−σF≤―γ−vδorsFoαFγδβγS―ntropyF−σσoysTF2023RFWY[RFWVWVbV 1

130 rnασu―nС―FoαFσ−s―rFpow―rFonFmδСrostruСtur―F―voσutδonF−nТFprop―rtδ―sFoαFσ−s―rFСσ−ТТ―ТFo―wδlolrvoF
qnjFСo−tδnβsTF2023RFY[RFWV[]W[ 0
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129
vδСrostruСtur−σF―voσutδonRFstr―nβtγ―nδnβF−nТFγδβγFtγ―rm−σFСonТuСtδvδtyFm―Сγ−nδsmsFoαF
o―lr’S≤−s―ТFm―ТδumS―ntropyF−σσoysFwδtγFu−v―sFpγ−s―Fpr―Сδpδt−tδonFαorm―ТF≤yF−ТТδnβFmδnδm−σF†δTF
2023RFXVVRFWWXa]V

0

128 myn−mδСFm―Сγ−nδС−σFr―σ−x−tδonF≤―γ−vδorFoαF†δ—rqαluSwδUk―Uwδk―FγδβγS―ntropyFm―t−σσδСFβσ−ss―sTF
2023RFW[_RFWV_aa_ 0

127 }γoСμFСompr―ssδonF−nТFsp−σσFТ−m−β―FoαFТ―nТrδtδСFγδβγS―ntropyF−σσoyFlolro―wδluTF2023RFbZ_RFW]b][V 0

126 rnασu―nС―FoαFmuσtδpγ−s―F―voσutδonFonFСorrosδonFr―sδst−nС―FoαFjσxlolro―wδF−σσoysFТ―t―rmδn―ТF≤yF
tr−nsmδssδonF―σ―СtronFmδСrosСopyTF2023RFbZ_RFW]b[YZ 0

125 nnγ−nС―ТFstr―nβtγ―nδnβF―αα―СtFoαF−βδnβFγ―−tFtr―−tm―ntFαounТFδnF−ТТδtδv―σySαorm―ТF
lolro―wδ†δS≤−s―ТFmuσtδprδnСδp−σF―σ―m―ntF−σσoyTF2023RFY[RFWV[bYa 0

124 yγ−s―Fδnv―rsδonFδnF−Fσδβγtw―δβγtFγδβγFjσFСont―ntFr―αr−СtoryFγδβγS―ntropyF−σσoyTF2023RFW[VRFWXZSWY_ 0

123 lorrosδonF−nТFСorrosδv―Fw―−rFoαFjσlro―lowδF−nТFloSαr――Fjσlro―wδS†δxFNxFfFVâ��WT[OFγδβγS―ntropyF
−σσoysFδnFYT[´ wtFKFw−lσF−nТFqX}xZFNpqFfFYOFsoσutδonsTF2023RF[XYRFXVZ_][ 0

122 †γ―FmδСrostruСtur−σF―voσutδonFoαFТu−σFpγ−s―FγδβγF―ntropyF−σσoyFtγδnFαδσmsF≤yF−nn―−σδnβTF2023RFb[YRFW_VWVX 0

121 uowSТ―nsδtyFlojσ†δSkXFstr―nβtγ―n―ТFjσSloSlrSvoS†δF≤ССFr―αr−СtoryFγδβγS―ntropyFsup―r−σσoyF
Т―sδβn―ТFwδtγFtγ―F−ssδst−nС―FoαFγδβγStγrouβγputFljuyqjmFm―tγoТTF2023RFb[XRFW_VVX_ 0

120 nxtr−orТδn−ryFr−Тδ−tδonFtoσ―r−nС―FoαF−FwδFn−noСryst−σSТ―Сor−t―ТFС−r≤onFn−notu≤―Fn―tworμF
―nС−psuσ−t―ТFδnF−morpγousFС−r≤onTF2023RFW[[RFX[YSX]W 0

119 jFnov―σFo―SrδСγFnonS―quδ−tomδСFm―ТδumS―ntropyF−σσoyFwδtγFsup―rδorFm―Сγ−nδС−σFprop―rtδ―sTF2023RF
b[XRFW_VVXb 0

118 {―v―−σδnβFtγ―Fpγ−s―Str−nsαorm−tδonFp−tγFδnF−Fo―lowδ}nxF―ut―СtδСFγδβγF―ntropyF−σσoyFsyst―mF≤yF
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