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❋✉❡♥,❡✿ ❨❛♥❣ ② ❘❛♠❛♥❛♥ ✷✵✶✸✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✹✾

✸✳✺✳ ✭❛✮ ♠♦❞❡❧♦ ❉@▼ ❡♥ ❡❧ $✉❡ ♥♦# ❤❡♠♦# ❜❛#❛❞♦ ✉,✐❧✐③❛♥❞♦ 14 ♣❛/✲

,❡#✳ ✭❜✮ ♠♦❞❡❧♦ ❉@▼ ♣/♦♣✉❡#,♦ /❡❞✉❝✐❞♦ ✉,✐❧✐③❛❞♦ 10 ♣❛/,❡#✳ ✳ ✺✵

✸✳✻✳ ▼❛♣❛ ❞❡ ♣❡#♦# ❞❡ ❧♦# ❝♦♠♣♦♥❡♥,❡# ❛ ❞✐❢❡/❡♥,❡# ♥✐✈❡❧❡#✳ ▲❛ ✜❣✉/❛

♠✉❡#,/❛ $✉❡ ❧❛ ♠❡③❝❧❛ ❞❡ ♣❛/,❡# ❡♥ ❘●❇❉ ❡# ❝♦♠♣❧❡♠❡♥,❛/✐❛✳ ✳ ✺✷

✸✳✼✳ ❱✐#✉❛❧✐③❛❝✐6♥ ❞❡❧ ♠♦❞❡❧♦ ✉,✐❧✐③❛♥❞♦ 10 ♣❛/,❡# ② 4 ♠❡③❝❧❛# ❧♦❝❛✲

❧❡#✳ ❊♥ ❧❛ ✜❧❛ #✉♣❡/✐♦/ ✭❛✮ #❡ ♠✉❡#,/❛♥ ❧❛# ♣❧❛♥,✐❧❧❛# ❧♦❝❛❧❡#✱ ② ❡♥

❧❛ ✜❧❛ ✐♥❢❡/✐♦/ ✭❜✮ #❡ ♠✉❡#,/❛♥ ❧❛# ❡#,/✉❝,✉/❛# ❞❡ 7/❜♦❧ ✉,✐❧✐③❛❞❛#✳ ✺✸
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✹✳✶✳ ■♥%&♦❞✉❝❝✐,♥ ❞❡❧ ✜❧%&♦ ❞❡ ♣&❡❞✐❝❝✐,♥ ✉%✐❧✐③❛❞♦✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✺✻

✹✳✷✳ ❊♥✈♦❧✈❡♥%❡ ❡♥%&❡ ❞♦8 ❡❧✐♣8❡8✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✵

✹✳✸✳ ❊♥✈♦❧✈❡♥%❡ ❡♥%&❡ ✏◆✑ ❡❧✐♣8❡8✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✸

✹✳✹✳ ❉✐❢❡&❡♥❝✐❛ ❡♥%&❡ ❝♦♥❥✉♥%♦8 ❞❡ ❡❧✐♣8❡8✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✻✻

✺✳✶✳ ■♥%&♦❞✉❝❝✐,♥ ♠♦❞❡❧♦ ❣❡♦♠C%&✐❝♦ ② ❝✐♥❡♠E%✐❝♦ ✉%✐❧✐③❛❞♦✳ ✳ ✳ ✳ ✳ ✳ ✼✻

✺✳✷✳ ❆❇❇ ■❘❇ ✶✹✵✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✼

✺✳✸✳ ❆&%✐❝✉❧❛❝✐♦♥❡8 ❆❇❇ ■❘❇ ✶✹✵✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✼✽

✺✳✹✳ ❈♦♥✜❣✉&❛❝✐♦♥❡8 ♣♦8✐❜❧❡8 ❞❡ ✉♥❛ ❝❛❞❡♥❛ ❝✐♥❡♠E%✐❝❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✽

✺✳✺✳ M❛&%❡8 ❡♥ N✉❡ ❤❡♠♦8 ❞✐✈✐❞✐❞♦ ❡❧ ❝✉❡&♣♦✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✽✾

✺✳✻✳ M❛&%❡8 ❡♥ N✉❡ 8❡ ❤❛ ❞✐✈✐❞✐❞♦ ❝❛❞❛ ❝❛❞❡♥❛ ❝✐♥❡♠E%✐❝❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✵

✺✳✼✳ ▼♦❞❡❧❛❞♦ ❣❡♦♠C%&✐❝♦ ❞❡❧ ❜&❛③♦ ✉%✐❧✐③❛♥❞♦ ♣♦❧✐✲❡8❢❡&❛8✳ ✳ ✳ ✳ ✳ ✳ ✾✶

✺✳✽✳ ▼♦❞❡❧♦ ❞❡❧ ❡8N✉❡❧❡%♦ ❞❡❧ ❝✉❡&♣♦ ❤✉♠❛♥♦✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✶

✺✳✾✳ ▼♦❞❡❧♦ ❞❡❧ ❝✉❡&♣♦ ❤✉♠❛♥♦ ✉%✐❧✐③❛♥❞♦ ❧S♥❡❛8✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✷

✺✳✶✵✳ ❙✐8%❡♠❛8 ❞❡ ❈♦♦&❞❡♥❛❞❛8 ❞❡ ❧♦8 ❜&❛③♦8✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✸

✺✳✶✶✳ ❙✐8%❡♠❛8 ❞❡ ❈♦♦&❞❡♥❛❞❛8 ❞❡ ❧❛8 ♣✐❡&♥❛8✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✹

✺✳✶✷✳ ❙✐8%❡♠❛8 ❞❡ ❈♦♦&❞❡♥❛❞❛8 ❞❡❧ %&♦♥❝♦✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✾✹

✻✳✶✳ ❈♦♠♣❛&❛❝✐,♥ ❝✉❛❧✐%❛%✐✈❛ ❡♥%&❡ ❡❧ ♠♦❞❡❧♦ ♦&✐❣✐♥❛❧ ❉M▼✱ ❡♥%&❡✲

♥❛❞♦ ❝♦♥ ❡❧ ❞❛%❛8❡% M❆❘❙❊ ② %❡8%❡❛❞♦ ❡♥ ❡❧ ❞❛%❛8❡% ❈❆❉✻✵

❛♠♣❧✐❛❞♦✱ ② ❡❧ ♠♦❞❡❧♦ ✹❉✲❉M▼✱ ❡♥%&❡♥❛❞♦ ② %❡8%❡❛❞♦ ❡♥ ❡❧ ❞❛✲

%❛8❡% ❈❆❉✻✵ ❛♠♣❧✐❛❞♦✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✵✽

✻✳✷✳ ❈♦♠♣❛&❛❝✐,♥ ❝✉❛❧✐%❛%✐✈❛ ❡♥%&❡ ❡❧ ♠♦❞❡❧♦ ♦&✐❣✐♥❛❧ ❉M▼ ② ❡❧ ♠♦✲

❞❡❧♦ ✹❉✲❉M▼ ♣&♦♣✉❡8%♦✱ ❡♥%&❡♥❛❞♦8 ② %❡8%❡❛❞♦8 ❡♥ ❧❛ ❜❛8❡ ❞❡

❞❛%♦8 ✏❈❆❉✻✵ ❛♠♣❧✐❛❞❛✑✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✵✾
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✻✳✸✳ ▼♦❞❡❧♦ ✹❉✲❉+▼✱ ❡♥./❡♥❛❞♦ ② .❡2.❡❛❞♦ ❡♥ ❧❛ ❜❛2❡ ❞❡ ❞❛.♦2

✏❈❆❉✻✵ ❛♠♣❧✐❛❞❛✑✳ ▲❛ ♣/✐♠❡/❛ ✜❧❛ ♠✉❡2./❛ ❧♦2 /❡2✉❧.❛❞♦2 ❞❡❧

♠♦❞❡❧♦ /❡❞✉❝✐❞♦ ❝♦♥ 10 ♣❛/.❡2✳ ▲❛ 2❡❣✉♥❞❛ ✜❧❛ ♠✉❡2./❛ ❡❧ ♠♦✲

❞❡❧♦ ✐♥❢❡/✐❞♦ ♣❛/❛ ❡2.✐♠❛/ ❧♦2 ❝♦❞♦2 ② ❧❛2 /♦❞✐❧❧❛2 ✉.✐❧✐③❛♥❞♦ ❧❛

❝✐♥❡♠C.✐❝❛ ✐♥✈❡/2❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✵

✻✳✹✳ ❈♦♠♣❛/❛❝✐F♥ ❝✉❛❧✐.❛.✐✈❛ ❡♥./❡ 4 ♠♦❞❡❧♦2 ❞✐❢❡/❡♥.❡2 ♣❛/❛ ❧❛ ❡2.✐✲

♠❛❝✐F♥ ❞❡ ❧❛ ♣♦2.✉/❛ ❡♥ 4 2❡❝✉❡♥❝✐❛2 ❞❡ ❧❛ ❜❛2❡ ❞❡ ❞❛.♦2 ❈❆❉✻✵✳✶✶✶

✻✳✺✳ ❈♦♠♣❛/❛❝✐F♥ ♥H♠❡/♦ ❞❡ ❝C❧❝✉❧♦2 ♥❡❝❡2❛/✐♦2 ❡♥./❡ ❉❍ ② ❈✉❛.❡/✲

♥✐♦♥❡2 ❉✉❛❧❡2✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✸

✻✳✻✳ ❚✐❡♠♣♦2 ❡♠♣❧❡❛❞♦2 ✭❡♥ 2❡❣✉♥❞♦2✮ ♣❛/❛ ♦❜.❡♥❡/ ❧❛ 2♦❧✉❝✐F♥ ❞❡

❧❛ ❝✐♥❡♠C.✐❝❛ ❞✐/❡❝.❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✹

✻✳✼✳ ❚✐❡♠♣♦2 ❡♠♣❧❡❛❞♦2 ✭❡♥ 2❡❣✉♥❞♦2✮ ♣❛/❛ ♦❜.❡♥❡/ ❧❛ 2♦❧✉❝✐F♥ ❞❡

❧❛ ❝✐♥❡♠C.✐❝❛ ✐♥✈❡/2❛✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✹

✼✳✶✳ ❊2./✉❝.✉/❛ ✜♥❛❧✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✶✾

❆✳✶✳ ❊2P✉❡♠❛ ❞❡ ❝❧❛2✐✜❝❛❝✐F♥✳ ❊2P✉❡♠❛ ❞❡ ❝❧❛2✐✜❝❛❝✐F♥ ❞❡ ./❛❜❛❥♦2

❡♥ ❡❧ C/❡❛ ❞❡ ❛♥C❧✐2✐2 ❞❡❧ ♠♦✈✐♠✐❡♥.♦ ❤✉♠❛♥♦✳ ▲❛2 ❡.❛♣❛2 ❡2.C♥

/❡♣/❡2❡♥.❛❞❛2 ❡♥ ❡❧ ❧❛❞♦ ✐③P✉✐❡/❞♦✳ ❊❧ ❝❡♥./♦ 2♦♥ ❧❛2 .S❝♥✐❝❛2✳ ❊❧

❧❛❞♦ ❞❡/❡❝❤♦ ❡2 ✉♥❛ ❞❡2❝/✐♣❝✐F♥ ♠C2 ❞❡.❛❧❧❛❞❛ ❞❡ ❧❛2 .S❝♥✐❝❛2 ✳ ✶✷✼

❇✳✶✳ ❊❥❡♠♣❧♦ ❞❡ ❞❡.❡❝❝✐F♥ ♦❜.❡♥✐❞♦ ❝♦♥ ❡❧ ♠♦❞❡❧♦ ❞❡ ♣❡/2♦♥❛✳ ❊❧ ♠♦✲

❞❡❧♦ 2❡ ❞❡✜♥❡ ♠❡❞✐❛♥.❡ ✉♥❛ ♣❧❛♥.✐❧❧❛ ❣/✉❡2❛ ✭❛✮✱ ✈❛/✐❛2 ♣❧❛♥.✐❧❧❛2

❞❡ ♣❛/.❡2 ❞❡ ♠❛②♦/ /❡2♦❧✉❝✐F♥ ✭❜✮ ② ✉♥ ♠♦❞❡❧♦ ❡2♣❛❝✐❛❧ ♣❛/❛ ❧❛

✉❜✐❝❛❝✐F♥ ❞❡ ❝❛❞❛ ♣❛/.❡ ✭❝✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✺✷

❇✳✷✳ ▲❛ ♣✐/C♠✐❞❡ ♠✉❧.✐❡2❝❛❧❛ ❞❡ ❝❛/❛❝.❡/V2.✐❝❛2 ❍❖● ② ✉♥❛ ❤✐♣F.❡2✐2

❞❡ ♦❜❥❡.♦ ❞❡✜♥✐❞❛ ❡♥ .S/♠✐♥♦2 ❞❡ ✉♥❛ ❝♦❧♦❝❛❝✐F♥ ❞❡❧ ✜❧./♦ /❛V③

✭❝❡/❝❛ ❞❡ ❧❛ ♣❛/.❡ 2✉♣❡/✐♦/ ❞❡ ❧❛ ♣✐/C♠✐❞❡✮ ② ❧♦2 ✜❧./♦2 ❞❡ ♣❛/.❡

✭❞♦2 ♥✐✈❡❧❡2 ♣♦/ ❞❡❜❛❥♦✮✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✺✹

❉✳✶✳ ■♥.❡/2❡❝❝✐F♥ ❡♥./❡ /❡❝.❛2✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✳ ✶✼✷
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