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BSbS`WeW!HSfW`f!Fa(!//33-/0!VWeUd[TWe!fZSf!fZW!Vdab!e[fWe!SdW!VWX[`WV!Se!dWY[a`e!

aTfS[`WV!Tk!V[h[V[`Y!fZW!egdXSUW![`fa!S`!_!q!`!Yd[V!bSffWd`&!S`V!SdW!TSeWV!a`!S!
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Ua_bae[f[a`!AE!SddS`YWV!a`!S!egTefdSfW!K![`fa!Ua`fSUf!i[fZ!S!_a^V!E&!S`V!

Xad_[`Y!S!X[^_!aX!fZW!UgdST^W!Ua_bae[f[a`!AE![`!S!ebSUW!TWfiWW`!fZW!egTefdSfW!K!
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WjS_b^W&!S`![_bd[`f!SbbSdSfge!ad!S!b^S`Sd[lSf[a`!SbbSdSfge(! ! LZW!egTefdSfW!K!S`V!
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Xad_WV![`!fZW!ebSUW!TWfiWW`!fZW!_a^V!E!S`V!fZW!egTefdSfW!K!Tk!Td[`Y[`Y!S!
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Vdab^Wfe!aX!fZW!UgdST^W!Ua_bae[f[a`!AE!SddS`YWV!a`!a`W!aX!fZW!X[def!_W_TWd!S`V!

fZW!eWUa`V!_W_TWd![`fa!Ua`fSUf!i[fZ!fZW!afZWd!aX!fZW!X[def!_W_TWd!S`V!fZW!eWUa`V!
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bSffWd`!aX!fZW!_a^V!E!fa!fZW!UgdST^W!Ua_bae[f[a`!AE!a`!fZW!egTefdSfW!K(! ! LZW!
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LZ[e!fdS`eXWde!fZW!bSffWd`!aX!fZW!bSffWd`!dWY[a`!HJ!aX!fZW!_a^V!E!fa!fZW!UgdST^W!

Ua_bae[f[a`!AE!a`!fZW!egTefdSfW!K(! ! >ad!WjS_b^W&!fZW![_bd[`f!SbbSdSfge!US`!Xad_!
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Td[`Y!fZW!UgdST^W!Ua_bae[f[a`!AE!a`!fZW!egTefdSfW!K![`fa!Ua`fSUf!i[fZ!fZW!X^Sf!

egdXSUW&!S`V!UgdW!fZW!UgdST^W!Ua_bae[f[a`!AE&!fZWdWTk!Xad_[`Y!S!X[^_!ZSh[`Y!S!X^Sf!

gbbWd!egdXSUW(! ! LZW!b^S`Sd[lSf[a`!SbbSdSfge!US`!`ad_S^^k!geW!fZW!_a^V!E!ZSh[`Y!

S!e[lW!fZSf!US`!UahWd!fZW!W`f[dW!dWY[a`!aX!fZW!egTefdSfW!K!fa!Xad_!S!X[^_!_SVW!aX!S!

UgdWV!bdaVgUf!aX!fZW!UgdST^W!Ua_bae[f[a`!AE!a`!fZW!W`f[dW!dWY[a`!aX!fZW!egTefdSfW!

K(!

+!!#*,! 8e!fZW!UgdST^W!Ua_bae[f[a`&!S!_SfWd[S^!fa!TW!UgdWV!Tk!dWUW[h[`Y!Ugd[`Y!

W`WdYk!US`!TW!geWV(! ! 8e!fZW!Ugd[`Y!W`WdYk&!S`!W^WUfda_SY`Wf[U!iShW!ad!ZWSf!US`!

TW!geWV(! ! LZW!W^WUfda_SY`Wf[U!iShW!US`!TW&!Xad!WjS_b^W&!^[YZf!eW^WUfWV!Xda_!fZW!

iShW^W`YfZ!dS`YW!aX!+*!`_!$[`U^ge[hW%!fa!+!__!$[`U^ge[hW%!S`V&!_adW!ebWU[X[US^^k&!

[`XdSdWV!^[YZf&!S!h[e[T^W!^[YZf!TWS_&!ad!g^fdSh[a^Wf!^[YZf(! ! LZW!UgdST^W!Ua_bae[f[a`!

US`!TW!S!Ua_bae[f[a`!UgdWV!Tk!^[YZf![ddSV[Sf[a`!ad!ZWSf[`Y(! ! 8!bZafa'UgdST^W!

Ua_bae[f[a`!UgdWV!Tk!^[YZf![ddSV[Sf[a`!Ua`fS[`e!Sf!^WSef!S!ba^k_Wd[lST^W!Ua_bag`V!

S`V!S!bZafaba^k_Wd[lSf[a`![`[f[Sfad&!S`V!_Sk!XgdfZWd!Ua`fS[`!S!`a`ba^k_Wd[lST^W!

Ua_bag`V!ad!S!ea^hW`f&!Se!`WWVWV(! ! LZW!`a`ba^k_Wd[lST^W!Ua_bag`V![e!Sf!^WSef!

a`W!_SfWd[S^!eW^WUfWV!Xda_!fZW!Ydagb!Ua`e[ef[`Y!aX!S!eW`e[f[lWd&!S!ZkVdaYW`!Va`ad&!

S`![`fWd`S^!_a^V!dW^WSeW!SYW`f&!S!egdXSUfS`f&!S`!S`f[aj[VS`f&!S`V!S!ba^k_Wd!

Ua_ba`W`f(! ! LZW!h[eUae[fk!$fZW!h[eUae[fk!Sf!,/p;%!aX!fZW!UgdST^W!Ua_bae[f[a`!US`!

TW&!Xad!WjS_b^W&!+!_HS!e!$[`U^ge[hW%!fa!+**!_HS!e!$[`U^ge[hW%(! ! 8e!fZW!_SfWd[S^!aX!

fZW!egTefdSfW&!Xad!WjS_b^W&!Y^See&!S!UWdS_[U&!S!_WfS^&!S!eW_[Ua`VgUfad&!S!dWe[`&!ad!

fZW!^[]W!US`!TW!geWV(! ! 8!_W_TWd!_SVW!aX!S!_SfWd[S^!V[XXWdW`f!Xda_!fZW!egTefdSfW!



'!1!'!

_Sk!TW!bdah[VWV!a`!fZW!egdXSUW!aX!fZW!egTefdSfW&!Se!`WWVWV(! ! LZW!egTefdSfW![e&!Xad!

WjS_b^W&!S!e[^[Ua`!iSXWd&!S!Ua_bag`V!eW_[Ua`VgUfad!iSXWd&!ad!e[^[US!Y^See(!

+!!$!,! A`!fZW!ebWU[X[USf[a`!S`V!fZW!SUUa_bS`k[`Y!VdSi[`Ye&!V[dWUf[a`e!i[^^!TW!

[`V[USfWV!a`!S`!PQR!UaadV[`SfW!ekefW_![`!iZ[UZ!V[dWUf[a`e!bSdS^^W^!fa!fZW!egdXSUW!

aX!fZW!egTefdSfW!K!SdW!VWX[`WV!Se!fZW!P'Q!b^S`W(! ! <[dWUf[a`e!bSdS^^W^!fa!fZW!P'Sj[e&!

fZW!Q'Sj[e&!S`V!fZW!R'Sj[e!aX!fZW!PQR!UaadV[`SfW!ekefW_!SdW!fZW!P!V[dWUf[a`&!fZW!Q!

V[dWUf[a`&!S`V!fZW!R!V[dWUf[a`&!dWebWUf[hW^k(! ! 8!dafSf[a`!STagf!fZW!P'Sj[e&!S!

dafSf[a`!STagf!fZW!Q'Sj[e&!S`V!S!dafSf[a`!STagf!fZW!R'Sj[e!SdW!"P&!"Q&!S`V!"R&!

dWebWUf[hW^k(! ! ;a`fda^!ad!Vd[h[`Y!Ua`UWd`[`Y!fZW!P'Sj[e&!fZW!Q'Sj[e&!S`V!fZW!R'

Sj[e!_WS`e!Ua`fda^!ad!Vd[h[`Y!Ua`UWd`[`Y!S!V[dWUf[a`!bSdS^^W^!fa!fZW!P'Sj[e&!S!

V[dWUf[a`!bSdS^^W^!fa!fZW!Q'Sj[e&!S`V!S!V[dWUf[a`!bSdS^^W^!fa!fZW!R'Sj[e&!dWebWUf[hW^k(! !

A`!SVV[f[a`&!Ua`fda^!ad!Vd[h[`Y!Ua`UWd`[`Y!fZW!"P'Sj[e&!fZW!"Q'Sj[e&!S`V!fZW!"R'

Sj[e!_WS`e!Ua`fda^!ad!Vd[h[`Y!Ua`UWd`[`Y!S!dafSf[a`!STagf!S`!Sj[e!bSdS^^W^!fa!fZW!P'

Sj[e&!S!dafSf[a`!STagf!S`!Sj[e!bSdS^^W^!fa!fZW!Q'Sj[e&!S`V!S!dafSf[a`!STagf!S`!Sj[e!

bSdS^^W^!fa!fZW!R'Sj[e&!dWebWUf[hW^k(! ! A`!SVV[f[a`&!S!bae[f[a`![e![`Xad_Sf[a`!fZSf!US`!

TW!ebWU[X[WV!TSeWV!a`!UaadV[`SfWe!a`!fZW!P'&!Q'&!S`V!R'SjWe&!S`V!S`!ad[W`fSf[a`![e!

[`Xad_Sf[a`!fZSf!US`!TW!ebWU[X[WV!Tk!hS^gWe!a`!fZW!"P'&!"Q'&!S`V!"R'SjWe(! !

Hae[f[a`[`Y!_WS`e!Ua`fda^^[`Y!fZW!bae[f[a`!S`V)ad!ad[W`fSf[a`(!

+!!$",! LZW!X[^_!Xad_[`Y!SbbSdSfge!AEH!US`![`U^gVW!S!egTefdSfW!Za^VWd!K@!fZSf!

Za^Ve!fZW!egTefdSfW!K&!S!egTefdSfW!Vd[h[`Y!_WUZS`[e_!K<!fZSf!Vd[hWe!fZW!egTefdSfW!K!

Tk!Vd[h[`Y!fZW!egTefdSfW!Za^VWd!K@&!S`V!S!egbbadf!TSeW!K9!fZSf!egbbadfe!fZW!

egTefdSfW!Vd[h[`Y!_WUZS`[e_!K<(! ! A`!SVV[f[a`&!fZW!X[^_!Xad_[`Y!SbbSdSfge!AEH!

US`![`U^gVW!S!_a^V!Za^VWd!E@!fZSf!Za^Ve!fZW!_a^V!E!S`V!S!_a^V!Vd[h[`Y!

_WUZS`[e_!E<!fZSf!Vd[hWe!fZW!_a^V!E!Tk!Vd[h[`Y!fZW!_a^V!Za^VWd!E@(! ! LZW!

egTefdSfW!Vd[h[`Y!_WUZS`[e_!K<!S`V!fZW!_a^V!Vd[h[`Y!_WUZS`[e_!E<!US`!Xad_!S!

dW^Sf[hW!Vd[h[`Y!_WUZS`[e_!fZSf!Vd[hWe!Sf!^WSef!a`W!aX!fZW!egTefdSfW!Za^VWd!K@!S`V!

fZW!_a^V!Za^VWd!E@!ea!Se!fa!SV\gef!fZW!dW^Sf[hW!bae[f[a`!TWfiWW`!fZW!egTefdSfW!K!



'!2!'!

S`V!fZW!_a^V!E(! ! 8V\gef_W`f!aX!fZW!dW^Sf[hW!bae[f[a`!Tk!fZW!dW^Sf[hW!Vd[h[`Y!

_WUZS`[e_!US`![`U^gVW!Ua`fSUf!aX!fZW!_a^V!E!i[fZ!fZW!UgdST^W!Ua_bae[f[a`!AE!

a`!fZW!egTefdSfW!K!S`V!Vd[h[`Y!fa!eWbSdSfW!fZW!_a^V!E!Xda_!fZW!UgdWV!UgdST^W!

Ua_bae[f[a`!AE(! ! A`!SVV[f[a`&!SV\gef_W`f!aX!fZW!dW^Sf[hW!bae[f[a`!Tk!fZW!dW^Sf[hW!

Vd[h[`Y!_WUZS`[e_!US`![`U^gVW!bae[f[a`[`Y!TWfiWW`!fZW!egTefdSfW!K!S`V!fZW!_a^V!

E(! ! LZW!egTefdSfW!Vd[h[`Y!_WUZS`[e_!K<!US`!TW!Ua`X[YgdWV!fa!Vd[hW!fZW!egTefdSfW!

K!i[fZ!dWebWUf!fa!S!b^gdS^[fk!aX!SjWe!$Xad!WjS_b^W&!fZdWW!SjWe![`U^gV[`Y!fZW!P'Sj[e&!

Q'Sj[e&!S`V!"R'Sj[e&!S`V!bdWXWdST^k!e[j!SjWe![`U^gV[`Y!fZW!P'Sj[e&!Q'Sj[e&!R'Sj[e&!

"P'Sj[e&!"Q'Sj[e&!S`V!"R'Sj[e%(! ! LZW!_a^V!Vd[h[`Y!_WUZS`[e_!E<!US`!TW!

Ua`X[YgdWV!fa!Vd[hW!fZW!_a^V!E!i[fZ!dWebWUf!fa!S!b^gdS^[fk!aX!SjWe!$Xad!WjS_b^W&!

fZdWW!SjWe![`U^gV[`Y!fZW!R'Sj[e&!"P'Sj[e&!S`V!"Q'Sj[e&!S`V!bdWXWdST^k!e[j!SjWe!

[`U^gV[`Y!fZW!P'Sj[e&!Q'Sj[e&!R'Sj[e&!"P'Sj[e&!"Q'Sj[e&!S`V!"R'Sj[e%(!

+!!$#,! LZW!X[^_!Xad_[`Y!SbbSdSfge!AEH!US`![`U^gVW!S!Ugd[`Y!g`[f!;M!Xad!Ugd[`Y!

fZW!UgdST^W!Ua_bae[f[a`!AE!i[fZ!iZ[UZ!fZW!ebSUW!TWfiWW`!fZW!egTefdSfW!K!S`V!fZW!

_a^V!E![e!X[^^WV(! ! >ad!WjS_b^W&!fZW!Ugd[`Y!g`[f!;M!US`![ddSV[SfW!fZW!UgdST^W!

Ua_bae[f[a`!AE!i[fZ!fZW!Ugd[`Y!W`WdYk!h[S!fZW!_a^V!E&!fZWdWTk!Ugd[`Y!fZW!UgdST^W!

Ua_bae[f[a`!AE(! ! LZW!X[^_!Xad_[`Y!SbbSdSfge!AEH!US`![`U^gVW!S!fdS`e_[ee[hW!

_W_TWd!LJ!Xad!Xad_[`Y!S!ebSUW!KH!a`!fZW!dWSd!e[VW!$fZW!abbae[fW!e[VW!aX!S!egdXSUW!

abbae[`Y!fZW!egTefdSfW!K%!aX!fZW!_a^V!E(! ! LZW!fdS`e_[ee[hW!_W_TWd!LJ![e!_SVW!

aX!S!_SfWd[S^!fZSf!fdS`e_[fe!fZW!Ugd[`Y!W`WdYk!Xda_!fZW!Ugd[`Y!g`[f!;M&!fZWdWTk!

_S][`Y![f!baee[T^W!fa![ddSV[SfW!fZW!UgdST^W!Ua_bae[f[a`!AE!i[fZ!fZW!Ugd[`Y!W`WdYk(! !

LZW!X[^_!Xad_[`Y!SbbSdSfge!AEH!US`![`U^gVW!S!bdWeegdW!Ua`fda^!g`[f!H;!fZSf!

Ua`fda^e!VWXad_Sf[a`!aX!fZW!_a^V!E![`!fZW!R'Sj[e!V[dWUf[a`!Tk!Ua`fda^^[`Y!fZW!

bdWeegdW!aX!fZW!ebSUW!KH(! ! >ad!WjS_b^W&!iZW`!fZW!bdWeegdW!Ua`fda^!g`[f!H;!_S]We!

fZW!bdWeegdW!aX!fZW!ebSUW!KH!Z[YZWd!fZS`!fZW!Sf_aebZWd[U!bdWeegdW&!fZW!_a^V!E!US`!

TW!VWXad_WV![`!S!Ua`hWj!eZSbW!faiSdV!fZW!egTefdSfW!K(!

+!!$$,! LZW!X[^_!Xad_[`Y!SbbSdSfge!AEH!US`![`U^gVW!S!V[ebW`eWd!<KH!Xad!



'!3!'!

SddS`Y[`Y&!egbb^k[`Y&!ad!V[efd[Tgf[`Y!fZW!UgdST^W!Ua_bae[f[a`!AE!a`!fZW!egTefdSfW!

K(! ! LZW!egTefdSfW!K!a`!iZ[UZ!fZW!UgdST^W!Ua_bae[f[a`!AE![e!SddS`YWV!Tk!S`afZWd!

SbbSdSfge!_Sk!TW!egbb^[WV!fa!fZW!X[^_!Xad_[`Y!SbbSdSfge!AEH(! ! A`!fZ[e!USeW&!fZW!

X[^_!Xad_[`Y!SbbSdSfge!AEH!`WWV!`af![`U^gVW!fZW!V[ebW`eWd!<KH(! ! LZW!X[^_!

Xad_[`Y!SbbSdSfge!AEH!_Sk![`U^gVW!S`!S^[Y`_W`f!eUabW!8K!Xad!_WSegd[`Y!S`!

S^[Y`_W`f!Wddad!TWfiWW`!fZW!egTefdSfW!K!$ad!fZW!eZaf!dWY[a`!aX!fZW!egTefdSfW!K%!S`V!

fZW!_a^V!E(!

+!!$%,! LZW!e[_g^Sf[a`!SbbSdSfge!+!US`!WjWUgfW!Ua_bgfSf[a`!aX!bdWV[Uf[`Y!fZW!

TWZSh[ad!aX!fZW!UgdST^W!Ua_bae[f[a`!AE![`!S!bdaUWee!WjWUgfWV!Tk!fZW!X[^_!Xad_[`Y!

SbbSdSfge!AEH(! ! EadW!ebWU[X[US^^k&!fZW!e[_g^Sf[a`!SbbSdSfge!+!US`!WjWUgfW!

Ua_bgfSf[a`!aX!bdWV[Uf[`Y!fZW!TWZSh[ad!aX!fZW!UgdST^W!Ua_bae[f[a`!AE![`!fZW!

bdaUWee!aX!Td[`Y[`Y!fZW!b^gdS^[fk!aX!Vdab^Wfe!aX!fZW!UgdST^W!Ua_bae[f[a`!AE!

SddS`YWV!a`!fZW!egTefdSfW!K![`fa!Ua`fSUf!i[fZ!fZW!_a^V!E!S`V!Xad_[`Y!S!X[^_!aX!fZW!

UgdST^W!Ua_bae[f[a`!AE![`!fZW!ebSUW!TWfiWW`!fZW!egTefdSfW!K!S`V!fZW!_a^V!E(!

+!!$&,! LZW!e[_g^Sf[a`!SbbSdSfge!+!US`!TW!Xad_WV!Tk&!Xad!WjS_b^W&![`UadbadSf[`Y!

S!e[_g^Sf[a`!bdaYdS_!,+![`!S!YW`WdS^'bgdbaeW!ad!VWV[USfWV!Ua_bgfWd(! !

8^fWd`Sf[hW^k&!fZW!e[_g^Sf[a`!SbbSdSfge!+!US`!TW!Xad_WV!Tk!S!HD<!$fZW!

STTdWh[Sf[a`!aX!S!HdaYdS__ST^W!DaY[U!<Wh[UW%!egUZ!Se!S`!>H?8!$fZW!

STTdWh[Sf[a`!aX!S!>[W^V!HdaYdS__ST^W!?SfW!8ddSk%!ad!S`!8KA;!$fZW!STTdWh[Sf[a`!

aX!S`!8bb^[USf[a`!KbWU[X[U!A`fWYdSfWV!;[dUg[f%(! ! A`!a`W!WjS_b^W&!fZW!e[_g^Sf[a`!

SbbSdSfge!+!US`!TW!Xad_WV!Tk!bdWbSd[`Y!S!Ua_bgfWd![`U^gV[`Y!S!bdaUWeead!+*&!S!

_W_adk!,*&!S!V[eb^Sk!-*&!S`V!S`![`bgf!VWh[UW!.*!S`V!efad[`Y!fZW!e[_g^Sf[a`!

bdaYdS_!,+![`!fZW!_W_adk!,*(! ! LZW!_W_adk!,*!_Sk!TW!S!eW_[Ua`VgUfad!

_W_adk&!S!V[e]!egUZ!Se!S!ZSdV!V[e]&!ad!S!_W_adk!aX!S`afZWd!Xad_(! ! LZW!

e[_g^Sf[a`!bdaYdS_!,+!_Sk!TW!efadWV![`!S!Ua_bgfWd'dWSVST^W!_W_adk!_WV[g_!ad!

bdah[VWV!fa!fZW!e[_g^Sf[a`!SbbSdSfge!+!h[S!S!Ua__g`[USf[a`!XSU[^[fk!egUZ!Se!S!

fW^WUa__g`[USf[a`!`Wfiad](!



'!+*!'!

+!!$',! >[Y(!,!WjW_b^[X[We!S!Ua_bgfSf[a`S^!Yd[V!fZSf!US`!TW!VWX[`WV!iZW`!

e[_g^Sf[`Y!fZW!TWZSh[ad!aX!fZW!UgdST^W!Ua_bae[f[a`!AE!TWfiWW`!fZW!egTefdSfW!K!

S`V!fZW!_a^V!E!Tk!S!YW`WdS^!_WfZaV(! ! A`!fZ[e!ebWU[X[USf[a`&!fZW!Ua_bgfSf[a`S^!

Yd[V![e!S`!SYYdWYSfW!aX!Ua_bgfSf[a`S^!Ua_ba`W`fe!Se!_[`[_g_!g`[fe!Xad!

Ua_bgfSf[a`(! ! JWXWdd[`Y!fa!>[Y(!,&!WSUZ!aX!S!b^gdS^[fk!aX!e_S^^!dWUfS`Y^We!SddS`YWV!

fa!Xad_!S!Yd[V![e!S!Ua_bgfSf[a`S^!Ua_ba`W`f(! ! 8!Ua_bgfSf[a`S^!Yd[V![e!VWX[`WV![`!

S`!S`S^ke[e!fSdYWf!dWY[a`!$Xad!WjS_b^W&!S!eZaf!dWY[a`%!aX!fZW!egTefdSfW!K(! ! A`!S!

`ad_S^!e[_g^Sf[a`!_WfZaV&!fZW!dSf[a!aX!fZW!ha^g_W!aX!fZW!UgdST^W!Ua_bae[f[a`!AE!

fa!fZW!ha^g_W!aX!WSUZ!Ua_bgfSf[a`S^!Ua_ba`W`f!US`!TW!dWbdWeW`fWV(! ! La!S`S^klW!

fZW!TWZSh[ade!aX!fZW!Vdab^Wfe!aX!fZW!UgdST^W!Ua_bae[f[a`!AE&!S!Ua_bgfSf[a`S^!Yd[V!

Xad_WV!Tk!Ua_bgfSf[a`S^!Ua_ba`W`fe!WSUZ!egXX[U[W`f^k!e_S^^Wd!fZS`!fZW!

V[_W`e[a`e!aX!WSUZ!Vdab^Wf!i[^^!TW!VWX[`WV(! ! AX&!Xad!WjS_b^W&!S!^[cg[V!X[^_!aX!fZW!

UgdST^W!Ua_bae[f[a`!ZSh[`Y!S!X[^_!fZ[U]`Wee!aX!Sdag`V!eWhWdS^!fW`e!aX!`_![e!fa!TW!

Xad_WV!Tk!Sbb^k[`Y!eWhWdS^'HD!Vdab^Wfe!fa!S!dWY[a`!aX!,0!__!q!--!__!Se!fZW!

efS`VSdV!S`Y^W!aX!h[Wi![`!eW_[Ua`VgUfad!_S`gXSUfgd[`Y&!eWhWdS^!fW`e!aX!fZageS`Ve!

aX!Vdab^Wfe!SdW!VWS^f!i[fZ!Sf!fZW!eS_W!f[_W(! ! LZWdWXadW&![X!S!Ua_bgfSf[a`S^!Yd[V!
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fd[S`Yg^Sd!UW^^e!SdW!_S[`^k!YW`WdSfWV(! ! >ad!ea_W!dWY[a`e&!ba^kYa`S^!UW^^e!$i[fZ!

Xagd!ad!_adW!e[VWe%!_Sk!TW!YW`WdSfWV!Sf!fZ[e!f[_W(! ! A`!SUUadVS`UW!i[fZ!fZW!Vdab^Wf!

SddS`YW_W`f&!S!UW^^!ZSh[`Y!S`!aTfgeW!fd[S`Yg^Sd!eZSbW!US`!TW!YW`WdSfWV(! ! >ad!fZW!

aTfgeW!fd[S`Yg^Sd!UW^^&![`Ua`hW`[W`UW!US`!aUUgd!iZW`!aTfS[`[`Y!fZW!SdWS!dSf[a!aX!

fZW!UgdST^W!Ua_bae[f[a`!AE![`!fZW!UW^^(!

+!!%',! A`!efWb!K,*.&!fZW!YW`WdSfWV!aTfgeW!fd[S`Yg^Sd!UW^^![e!_WdYWV!i[fZ!S`!

SV\SUW`f!UW^^(! ! 8e!eZai`![`!>[Y(!2&!S!Vdab^Wf!UaddWeba`V[`Y!fa!S!`aVW!i[fZ!S`!

aTfgeW!S`Y^W!_Sk!WjfdgVW!Xda_!S`!abbae[`Y!^[`]!$S!ea^[V!badf[a`![`!>[Y(!2%(! !

LZWdWXadW&!S!Ua_bgfSf[a`!_WfZaV!aX!US^Ug^Sf[`Y!S!ZSfUZWV!SdWS![`!>[Y(!2![e!

Ua_b^[USfWV&!S`V!fZW!Ua_bgfSf[a`!Uaef!_Sk!S^ea![`UdWSeW(! ! AX!fZW!UW^^!ZSe!fZW!

aTfgeW!fd[S`Yg^Sd!eZSbW&!fZW!STahW!bdaT^W_![e!Sha[VWV!Tk!_WdY[`Y!fZW!UW^^!i[fZ!S`!

SV\SUW`f!UW^^!a`!fZW!abbae[fW!e[VW!aX!fZW!hWdfWj!aX!fZW!aTfgeW!S`Y^W(! ! 8!_WfZaV!Xad!

fZ[e!i[^^!TW!VWeUd[TWV!Tk!WjW_b^[Xk[`Y!>[Y(!3(! ! 8`!aTfgeW!fd[S`Yg^Sd!UW^^!89;!

i[fZ!S!hWdfWj!8!aX!S`!aTfgeW!S`Y^W![e!_WdYWV!i[fZ!S`!SV\SUW`f!UW^^!9;<!eZSd[`Y!S!

^[`]!9;!XSU[`Y!fZW!hWdfWj!8(! ! LZW!SV\SUW`f!UW^^!_Sk!TW!S!ba^kYa`S^!UW^^(! ! LZ[e!

abWdSf[a`![e!bWdXad_WV!Xad!S^^!aTfgeW!fd[S`Yg^Sd!UW^^e(!

+!!%(,! 9k!WjWUgf[`Y!efWbe!K,*+!fa!K,*/!VWeUd[TWV!STahW&!S!^[`]!efdgUfgdW!fa!TW!

geWV!Tk!fZW!e[_g^Sf[a`!_WfZaV!US`!TW!YW`WdSfWV(! ! LZW!^[`]!efdgUfgdW!_Sk!TW!

YW`WdSfWV!Tk!S!_WfZaV!afZWd!fZS`!fZW!STahW!_WfZaV(! ! >ad!WjS_b^W&!S!_WfZaV!

ge[`Y!fZW!<W^Sg`Sk!_WfZaV!ad!fZW!^[]W!US`!TW!geWV(!

+!!%),! A`!efWb!K**-&!fZW!bae[f[a`!aX!fZW!_a^V!E![e!gbVSfWV(! ! LZW!bae[f[a`!aX!fZW!

_a^V!E!US`!TW!US^Ug^SfWV!Tk!ea^h[`Y!S`!WcgSf[a`!aX!_af[a`(! ! LZW!WcgSf[a`!aX!

_af[a`!US`![`U^gVW!S!X^g[V!XadUW!dWUW[hWV!Xda_!fZW!UgdST^W!Ua_bae[f[a`!AE!S`V!

SUf[`Y!a`!fZW!_a^V!E&!S!bdWeegdW!dWUW[hWV!Xda_!fZW!X^ai!aX!S!YSe!Wj[ef[`Y![`!fZW!

ebSUW!TWfiWW`!fZW!_a^V!E!S`V!egTefdSfW!K&!fZW![`Wdf[S^!XadUW!aX!fZW!_a^V!E&!S!^aSV!
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SUf[`Y!a`!fZW!_a^V!Za^VWd!E@!aX!fZW!_a^V&!S`V!S!dWefad[`Y!XadUW!SUUa_bS`k[`Y!

W^Sef[U!VWXad_Sf[a`!aX!fZW!_a^V!E(! ! LZW!bae[f[a`!aX!fZW!_a^V!E!_Sk!TW!gbVSfWV!

Tk![`bgff[`Y!fZW!bae[f[a`![`Xad_Sf[a`!aX!fZW!_a^V!E!Ua_bgfWV![`!SVhS`UW!Xad!WSUZ!

f[_W&!S`V!ge[`Y!fZW![`Xad_Sf[a`!ZSh[`Y!g`VWdYa`W![`fWdba^Sf[a`(!

+!!%*,! A`!efWb!K**.&!S!TWZSh[ad![`!iZ[UZ!WSUZ!Vdab^Wf!Ua_ba`W`f!a`!fZW!

egTefdSfW!K![e!ebdWSV!Tk!fZW!_af[a`!aX!fZW!_a^V!E&!fZSf![e&!S^a`Y!i[fZ!fZW!SVhS`UW!

aX!Ua`fSUf!TWfiWW`!fZW!eWUa`V!_W_TWd!S`V!fZW!b^gdS^[fk!aX!Vdab^Wfe!aX!fZW!UgdST^W!

Ua_bae[f[a`![e!Ua_bgfWV(! ! 8!_WfZaV!aX!Ua_bgf[`Y!fZW!ebdWSV[`Y!aX!WSUZ!Vdab^Wf!

[e!VWe[dST^k!S!_WfZaV![`!iZ[UZ!fZW!Ua`fagd!eZSbW!aX!WSUZ!Vdab^Wf![e!SUUgdSfW^k!

aTfS[`WV(! ! KfWb!K**.!US`![`U^gVW!S!efWb!aX!VWfWd_[`[`Y&!Xad!WSUZ!^[`]!Xad_[`Y!S!

UW^^&!iZWfZWd!Vdab^Wfe!Xad_[`Y!fZW!^[`]!_WdYW!WSUZ!afZWd(! ! A`!fZ[e!efWb&!S!_WfZaV!

US`!VWe[dST^k&!SUUgdSfW^k!VWfWd_[`W!fZW!bdWeW`UW)STeW`UW!aX!_WdY[`Y!aX!fZW!

Vdab^Wfe(! ! >ad!WjS_b^W&!S!_WfZaV!aX!dWbdWeW`f[`Y!WSUZ!Vdab^Wf!Ua_ba`W`f!Tk![fe!

Ua`fagd!eZSbW!US`!TW!Ua`e[VWdWV(! ! OZW`!WSUZ!Vdab^Wf![e!ebdWSV!Tk!fZW!_a^V!E&!

fZW!ha^g_W!aX!fZW!UgdST^W!Ua_bae[f[a`!AE![e!eShWV(! ! >ad!fZ[e!dWSea`&!S!_WfZaV!aX!

bdWV[Uf[`Y!fZW!UZS`YW!aX!fZW!ebdWSV[`Y!eZSbW!aX!fZW!Vdab^Wf!Tk!S`!Sbbdaj[_Sf[a`!

i[fZagf!V[h[e[a`!Tk!S!Ua_bgfSf[a`S^!Yd[V!US`!TW!SVabfWV(! ! LZ[e!_WfZaV!ad!fZW!

^[]W![e!bdWXWdST^k!geWV![`!Ua_T[`Sf[a`!i[fZ!fZW!bdWeW`f![`hW`f[a`!e[`UW![f!US`!TW!

WjbWUfWV!fa!e[Y`[X[US`f^k!dWVgUW!fZW!Ua_bgfSf[a`!f[_W(! ! G`!fZW!afZWd!ZS`V&![`!fZW!

YW`WdS^!X^g[V!e[_g^Sf[a`!_WfZaV!ad!fZW!^[]W![`U^gV[`Y!S!efWb!aX!V[h[V[`Y!S`!S`S^ke[e!

dWY[a`!Tk!S!Ua_bgfSf[a`S^!Yd[V&!fZW!Ua_bgfSf[a`!f[_W![e!hWdk!^a`Y(! ! @aiWhWd&![X!S!

Ua_bgfSf[a`!dWeg^f!US`!TW!aTfS[`WV!i[fZ[`!S!dWS^[ef[U!f[_W&!Xad!WjS_b^W&![X!S`!

S`S^ke[e!dWY[a`![e!egXX[U[W`f^k!e_S^^&!fZW!YW`WdS^!_WfZaV!US`!TW!geWV![`!

Ua_T[`Sf[a`!i[fZ!fZW!bdWeW`f![`hW`f[a`&!Se!S!_SffWd!aX!UagdeW(!

+!!&!,! 8XfWd!fZW!Ua_bgfSf[a`!efWb!aX!efWb!K**.&!efWbe!K**/&!K**0&!S`V!K**1!SdW!

WjWUgfWV(! ! KfWb!K**/![e!S!^[`]!VWfWd_[`Sf[a`!efWb!aX!VWfWd_[`[`Y!abW`[`Y)U^ae[`Y!

Xad!S^^!fZW!^[`]e!DF(! ! A`!fZ[e!efWb&!Xad!WSUZ!^[`]!Xad_[`Y!S!UW^^&!fZW!^[`]![e!
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VWfWd_[`WV!Se!S`!abW`!^[`]![X!Vdab^Wfe!Xad_[`Y!fZW!^[`]!Va!`af!_WdYW!WSUZ!afZWd&!

S`V!fZW!^[`]![e!VWfWd_[`WV!Se!S!U^aeWV!^[`]![X!fZW!Vdab^Wfe!Xad_[`Y!fZW!^[`]!_WdYW!

WSUZ!afZWd(! ! LZW!abW`[`Y)U^ae[`Y!VWfWd_[`Sf[a`!_WfZaV!i[^^!TW!VWeUd[TWV!i[fZ!

dWXWdW`UW!fa!>[Y(!+*(! ! AX!fia!Vdab^Wfe!Xad_[`Y!WSUZ!^[`]!_WdYW!WSUZ!afZWd&!fZW!^[`]!

[e!VWfWd_[`WV!fa!TW!U^aeWV&!S`V!VWfWd_[`WV!Se!fZW!U^aeWV!^[`]!DF;(! ! G`!fZW!afZWd!

ZS`V&![X!fZW!fia!Vdab^Wfe!Va!`af!_WdYW!WSUZ!afZWd&!fZW!^[`]![e!VWfWd_[`WV!Se!fZW!

abW`!^[`]!DFG(! ! A`!efWb!K**0&!fZW!X^ai!aX!S!YSe!Wj[ef[`Y!TWfiWW`!fZW!Vdab^Wfe![e!

Ua_bgfWV(! ! 8e!S!dWeg^f&!fZW!bdWeegdW!V[efd[Tgf[a`!aX!fZW!YSe![e!Ua_bgfWV(! ! A`!efWb!

K**1&!TSeWV!a`!fZW!abW`[`Y)U^ae[`Y!aX!WSUZ!^[`]!VWfWd_[`WV![`!efWb!K**/&![f![e!

VWfWd_[`WV!iZWfZWd!S!TgTT^W![e!Xad_WV![`!WSUZ!UW^^(! ! AX![f![e!VWfWd_[`WV!fZSf!fZW!

TgTT^W![e!Xad_WV&!S!ha^g_W!NTgT!aX!fZW!TgTT^W!US`!TW!US^Ug^SfWV&!Se!Xa^^aie(! !

LZSf![e&!fZW!ha^g_W!NTgT!US`!TW!US^Ug^SfWV!Tk!_g^f[b^k[`Y!S`!S_ag`f!aTfS[`WV!Tk!

egTfdSUf[`Y!fZW!SdWS!aX!fZW!UgdST^W!Ua_bae[f[a`!AE![`!fZW!UW^^!aX![`fWdWef!Xda_!fZW!

SdWS!aX!fZW!UW^^!Tk!fZW!V[efS`UW!TWfiWW`!fZW!_a^V!E!S`V!fZW!egTefdSfW!K!Sf!fZW!

Ua_bgfSf[a`!f[_W!iZW`![f![e!VWfWd_[`WV!fZSf!fZW!TgTT^W![e!Xad_WV(!

+!!&",! A`!efWb!K**0&!fZW!X^ai!aX!fZW!YSe!TWfiWW`!fZW!Vdab^Wfe![e!Ua_bgfWV(! !

OZW`!fZW!Vdab^Wfe!SdW!bdWeeWV!Tk!fZW!_a^V!E!fa!_WdYW!WSUZ!afZWd&!fZW!UZS``W^!aX!

fZW!YSe!US`!fkb[US^^k!TW!Xad_WV&!Se!eZai`![`!>[Y(!++(! ! AX!fZW!UZS``W^![e!Xad_WV&!

fZW!YSe!X^aie!fZdagYZ!fZW!`Sddai!dWY[a`&!fZWdWTk!USge[`Y!S!^SdYW!bdWeegdW!^aee(! !

LZW`&!S!bdWeegdW!HTgT![`!S!fdSbbWV!TgTT^W!a`!fZW!^WXf!e[VW![`!>[Y(!++![`UdWSeWe(! !

LZW!`g_TWd!`TgT!aX!YSe!_a^WUg^We![`!fZW!TgTT^W![e!dWbdWeW`fWV!ge[`Y!fZW!bdWeegdW!

HTgT!S`V!fZW!ha^g_W!NTgT!aX!fZW!TgTT^W!Tk4!
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! iZWdW!J!dWbdWeW`fe!S!YSe!Ua`efS`f!S`V!L!dWbdWeW`fe!S!fW_bWdSfgdW(! ! 8e!

VWeUd[TWV!STahW&!fZW!`g_TWd!aX!YSe!_a^WUg^We![e!Ua_bgfWV!Se!S`!S_ag`f!

bdabadf[a`S^!fa!fZW!bdaVgUf!aX!fZW!bdWeegdW!aX!fZW!YSe![`!fZW!TgTT^W!S`V!fZW!ha^g_W!
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'!+2!'!

S!TgTT^W!VWXWUf!_adW!WSe[^k!dW_S[`e!SXfWd!S!bdWVWfWd_[`WV!f[_W!W^SbeWe(! !

LZWdWXadW&![`!fZW!e[_g^Sf[a`!_WfZaV&!fZW!bdWeegdW!V[efd[Tgf[a`!aX!fZW!YSe![`!fZW!

eZaf!dWY[a`![e!US^Ug^SfWV!S`V!fZW!`g_TWd!`TgT!aX!YSe!_a^WUg^We![`!fZW!fdSbbWV!

TgTT^W![e!Ua_bgfWV&!fZWdWTk!ge[`Y!`TgT!Se!S`![`VWj!Xad!VWfWd_[`[`Y!fZW!

bdWeW`UW)STeW`UW!aX!S!TgTT^W!VWXWUf(!

+!!&#,! LZW!_WfZaV!aX!Ua_bgf[`Y!fZW!bdWeegdW!aX!fZW!YSe!i[^^!TW!VWeUd[TWV!TW^ai(! !

>ad!WSUZ!UW^^!aX!fZW!^[`]!efdgUfgdW!YW`WdSfWV![`!efWb!K**,&!S!bSdS_WfWd!b!

dWbdWeW`f[`Y!fZW!bdWeegdW!aX!fZW!YSe![e!VWX[`WV(! ! 8e!eZai`![`!>[Y(!+,&![f!US`!TW!

Ua`e[VWdWV!fZSf!fZW!YSe!X^aie!TWfiWW`!fia!UW^^e!eZSd[`Y!S`!abW`!^[`](! ! G`!fZW!

afZWd!ZS`V&![f!US`!TW!Ua`e[VWdWV!fZSf!fZW!YSe!VaWe!`af!X^ai!TWfiWW`!fia!UW^^e!

eZSd[`Y!S!U^aeWV!^[`](! ! LZWdWXadW&!S`!WcgSf[a`!dWbdWeW`f[`Y!fZW!X^ai!aX!fZW!YSe!

US`!TW!Y[hW`!Tk4!
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! iZWdW!Z!dWbdWeW`fe!fZW!V[efS`UW!TWfiWW`!fZW!_a^V!E!S`V!fZW!egTefdSfW!K!

Sf!WSUZ!UW^^!bae[f[a`&!fZSf![e&!S!UZS``W^!ZW[YZf&!S`V!c!dWbdWeW`fe!fZW!X^gj!aX!fZW!YSe!

TWfiWW`!fZW!UW^^e(! ! 8e!VWeUd[TWV!STahW&!fZW!WcgSf[a`![e!ea^hWV!ea!fZSf!c!TWUa_We!

*!TWfiWW`!fZW!UW^^e!eZSd[`Y!fZW!U^aeWV!^[`](! ! A`!fZW!X[^_!Xad_[`Y!SbbSdSfge!AEH&!

fZW!_a^V!E![e!fkb[US^^k!bdWeeWV!SYS[`ef!fZW!egTefdSfW!K!gb!fa!S!V[efS`UW!eZadf!

W`agYZ&!Se!Ua_bSdWV!i[fZ!fZW!V[_W`e[a`e!aX!WSUZ!Vdab^Wf(! ! LZW!fZ[U]`Wee!aX!fZW!

YSe!UZS``W^![e!egXX[U[W`f^k!e_S^^!i[fZ!dWebWUf!fa!fZW!^W`YfZ!aX!fZW!UZS``W^(! !

LZWdWXadW&![f![e!baee[T^W!fa!Sbb^k!fZW!^gTd[USf[a`!Sbbdaj[_Sf[a`!fa!fZW!STahW!

WcgSf[a`!aX!fZW!X^ai(! ! LZW`&!fZW!X^gj!c!US`!TW!Y[hW`!Tk4!
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! iZWdW!$!dWbdWeW`fe!fZW!h[eUae[fk!aX!fZW!YSe&!S`V!I!dWbdWeW`fe!fZW!

UaddWUf[a`!UaWXX[U[W`f!aX!S!h[eUage!dWe[efS`UW(! ! LZW!UaddWUf[a`!UaWXX[U[W`f!I!US`!

TW!dWbdWeW`fWV!Se!S!Xg`Uf[a`!aX!fZW!UZS``W^!ZW[YZf!Z&!S`V!ZSe!S!^SdYWd!hS^gW!Se!fZW!

UZS``W^!ZW[YZf!Z![e!e_S^^Wd(! ! 8!V[eUdWfW!WcgSf[a`![e!aTfS[`WV!Tk![`fWYdSf[`Y!
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! iZWdW!b[!S`V!KY&[!dWbdWeW`f!fZW!bdWeegdW!aX!fZW!YSe!S`V!fZW!SdWS!aX!fZW!YSe!

[`!S!UW^^![&!dWebWUf[hW^k&!Z[!dWbdWeW`fe!S!UZS``W^!ZW[YZf![`!fZW!UW^^![&!S`V!X[&\!

dWbdWeW`fe!fZW!X^gj!aX!fZW!YSe!Xda_!fZW!UW^^![!fa!S`!SV\SUW`f!UW^^!\(! ! LZW!Xad_g^S!aX!

X[&\!US`![`U^gVW!S`!WXXWUf!fZSf!Se!fZW!SdWS!dSf[a!aX!fZW!UgdST^W!Ua_bae[f[a`!AE!fa!fZW!

UW^^![`UdWSeWe&!fZW!UZS``W^!i[VfZ!aX!fZW!YSe!X^ai[`Y!TWfiWW`!fZW!Vdab^Wfe!TWUa_We!

`SddaiWd(! ! X[&agf!dWbdWeW`fe!fZW!X^gj!aX!fZW!YSe!afZWd!fZS`!fZW!X^ai!aX!fZW!YSe!

TWfiWW`!fZW!UW^^e![`!fZW!UW^^![(! ! 8`!WjS_b^W!aX!fZW!X^gj!US`!TW!S!X^gj!iZW`!fZW!YSe!

bWd_WSfWe)V[eea^hWe![`!fZW!_a^V!E&!fZW!egTefdSfW!K&!S`V!fZW!UgdST^W!Ua_bae[f[a`!

AE(! ! 9k!ea^h[`Y!WcgSf[a`!$-%!Xad!b[&!fZW!bdWeegdW!V[efd[Tgf[a`!aX!fZW!YSe!US`!TW!

US^Ug^SfWV(!

+!!&$,! 8`!S_ag`f!aTfS[`WV!Tk!eg__[`Y!gb!fZW!S_ag`fe!X[&agf&!Sf!dWebWUf[hW!

Ua_bgfSf[a`!f[_We&!WSUZ![`V[USfWV![`!WcgSf[a`!$-%!S`V!UaddWeba`V[`Y!fa!fZW!X^gj!aX!

fZW!YSe!bWd_WSf[`Y)V[eea^h[`Y![`!fZW!_a^V!E&!fZW!egTefdSfW!K&!S`V!fZW!UgdST^W!

Ua_bae[f[a`!AE!US`!SVV[f[a`S^^k!TW!efadWV!Se!`ea^![`!S!_W_adk(! ! A`!S!Y[hW`!UW^^&!
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WHAT IS CLAIMED IS: 

1. A simulation method of predicting a behavior of a curable composition in 

a process of bringing a plurality of droplets of the curable composition arranged 

on one of a first member and a second member into contact with an other of the 

first member and the second member and forming a film of the curable 

composition on the first member, the method comprising: 

 generating a link by connecting two adjacent representative points of the 

plurality of droplets; 

 generating a cell as a closed region formed by a plurality of links;  

 determining, based on the presence/absence of merging of droplets 

corresponding to each link forming the cell, whether a bubble is formed in the cell, 

 determining, for each link forming the cell, the link as an open link if the 

droplets forming the link do not merge each other, and the link as a closed link if 

the droplets forming the link merge each other, 

 wherein in the determining whether the bubble is formed in the cell, if a 

closed region is formed by a plurality of adjacent closed links, it is determined 

that bubbles are formed in all cells included in the closed region. 

2. The method according to claim 1, wherein in the determining whether the 

bubble is formed in the cell, if a graph that connects representative points of cells 

facing each other with respect to the open link, and the graph is not connected to 

an ambient communicating cell which is known in advance to communicate with 

ambient, it is determined that bubbles are formed in the plurality of cells forming 

the graph. 

3. The method according to claim 1, wherein the generating the link 

includes 

 generating a link by connecting a node which is placed on a 

representative point of a droplet of interest to each node in a region within a 
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predetermined search distance from the node, and 

 deleting a longer link of each intersecting pair of links generated by 

repeating the generation of the link while changing the droplet of interest. 

4. The method according to claim 1, further comprising merging, if the cell 

has an obtuse triangular shape, the cell with an adjacent cell on an opposite side of 

a vertex of an obtuse angle. 

5. The method according to claim 1, further comprising computing a 

behavior in which each droplet is spread along with advance of contact between 

the plurality of droplets and the second member, 

 wherein the determining whether the bubble is formed in the cell is 

executed after the computing. 

6. The method according to claim 1, further comprising calculating the 

number of gas molecules of a bubble, 

 wherein the calculated number of gas molecules is used as an index for 

determining the presence/absence of a bubble defect. 

7. The method according to claim 6, wherein 

 the number of gas molecules is computed as an amount proportional to a 

product of a pressure of a gas in the bubble and a volume of the bubble, and 

 the pressure of the gas is computed based on a flow of the gas between 

the cells occurring via an open link whose droplets do not merge each other. 

8. The method according to claim 1, further comprising storing, in a 

memory, a dissolution amount of the gas in the first member, the second member, 

and the curable composition before the bubble is formed, 

 wherein in the determining whether the bubble is formed in the cell, the 

dissolution amount is used as an index for determining the presence/absence of a 

bubble defect. 

9. A computer-readable storage medium storing a program for causing a 
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computer to execute a simulation method defined in any one of claims 1 to 8. 

10. A simulation apparatus for predicting a behavior of a curable 

composition in a process of bringing a plurality of droplets of the curable 

composition arranged on one of a first member and a second member into contact 

with an other of the first member and the second member and forming a film of 

the curable composition on the first member, wherein the apparatus: 

 generates a link by connecting two adjacent representative points of the 

plurality of droplets; 

 generates a cell as a closed region formed by a plurality of links; and 

 determines, based on the presence/absence of merging of droplets 

corresponding to each link forming the cell, whether a bubble is formed in the cell, 

 determining, for each link forming the cell, the link as an open link if the 

droplets forming the link do not merge each other, and the link as a closed link if 

the droplets forming the link merge each other, 

 wherein in the determining whether the bubble is formed in the cell, if a 

closed region is formed by a plurality of adjacent closed links, it is determined 

that bubbles are formed in all cells included in the closed region. 

11.   A film forming method of bringing a plurality of droplets of a curable 

composition arranged on one of a first member and a second member into contact 

with an other of the first member and the second member and forming a film of 

the curable composition on the first member under a film forming condition 

provided by a film forming apparatus, the method comprising: 

 using the simulation method according to any one of claims 1 to 8 to 

predict a behavior of the curable composition under a simulated film forming 

condition; and 

 setting a film forming condition to be provided by the film forming 

apparatus so as to suppress an occurrence of bubbles in the film to be formed. 
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12.   A method of producing a cured product, comprising: 

 using the film forming method according to claim 11 for forming a film 

of a curable composition; and  

 curing the curable composition. 

 


