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xȑɗɡȼɃ :ɗɞȑ ǸɔɞȧȞɃ ǸȽǸȷȧɗǸ ɞɔȕɗ ȇɃȽȲɡȽɞɃɗ ȍȑ 
ȼǸȽɡɗȇɔȧɞɃɗ ȍȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ ɐǸɔǸ cɃȧɞȑ ϩǸϵȧǸ 
♄♩♣♇  ȍȑ ´Ǹȷɞȑɔ LɡȞɃ \ȤɃɡɔȧ  ! ɐȑɗɓɡȧɗǸ ɔȑȷǸȇȧɃȽǸ 
ɐǸɔɞȧɞɡɔǸɗ  ǸȽɃɞǸȊɎȑɗ ȍȑ ɐǸɔǻȼȑɞɔɃɗ ɗɃȽɃɔɃɗ ȑ 
ȧȽȍȧȇǸȊɎȑɗ ɐǸɔǸ ȼɃȽɞǸȞȑȽɗ ȑȼ ȝȧɞǸɗ ȼǸȞȽȒɞȧȇǸɗ ǽ 
ȧȽϩȑɗɞȧȞǸȊȂɃ ȍǸɗ ȇɃȽȍȧȊɎȑɗ ɞȒȇȽȧȇǸɗ ȍȑ ɐɔɃȍɡȊȂɃ ȍɃ 
ȝȧȷȼȑ  ! ǸȽǹȷȧɗȑ ȑϯǸȼȧȽǸ ȇɃȼɃ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ȍǸ 
ȼɢɗȧȇǸ ȍȑ ϩǸȽȞɡǸɔȍǸ  ɃɔȞǸȽȧϵǸȊȂɃ ɗȑɔȧǸȷ  
ȼǸȽȧɐɡȷǸȊȂɃ ȑȷȑɞɔɃǸȇɢɗɞȧȇǸ ȑ ɐɔǹɞȧȇǸɗ ȍȑ ȑɗɞɢȍȧɃ  ɗȑ 
ȧȽɞȑȞɔǸȼ ǽ ȇɃȽɗɞɔɡȊȂɃ ȍɔǸȼǹɞȧȇǸ ȍǸ ɃȆɔǸ  hɗ 
ȼǸȽɡɗȇɔȧɞɃɗ ȑϩȧȍȑȽȇȧǸȼ Ǹ ǸɔɞȧȇɡȷǸȊȂɃ ȑȽɞɔȑ 
ȇɃȼɐɃɗȧȊȂɃ  ȞɔǸϩǸȊȂɃ ȑ ȼɃȽɞǸȞȑȼ ȇɃȼɃ ȍȧȼȑȽɗɎȑɗ ȍȑ 
ɡȼ ȼȑɗȼɃ ɐɔɃȇȑɗɗɃ ȇɔȧǸɞȧϩɃ ȑ ɐȑɔȼȧɞȑȼ ɔȑȇɃȽȤȑȇȑɔ 
ȇǸɔǸȇɞȑɔȩɗɞȧȇǸɗ ȍɃ ǸɐǸɔǸɞɃ ɞȒȇȽȧȇɃ ȍɃɗ ȑɗɞɢȍȧɃɗ ȍǸ 
0ɃȼɐǸȽȤȧǸ 0ȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ²ȑɔǸ 0ɔɡϵ  h ǸɔɞȧȞɃ ɗȧɞɡǸ 
Ǹ ɞɔȧȷȤǸ ȍȑ cɃȧɞȑ ϩǸϵȧǸ ȽɃ ɐǸȽɃɔǸȼǸ ȍǸɗ ɞɔǸȽɗȝɃɔȼǸȊɎȑɗ 
ɞȒȇȽȧȇǸɗ  ȑɗɞȒɞȧȇǸɗ ȑ ɐɔɃȍɡɞȧϩǸɗ ȍɃ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ ȽɃɗ 
ǸȽɃɗ ♄♩♣♃  ȍȑɗɞǸȇǸȽȍɃ Ƀ ȑȽȞǸȲǸȼȑȽɞɃ ȍȑ 6ɡɐɔǸɞ ȽǸ 
ȼɢɗȧȇǸ ȍȑ ϩǸȽȞɡǸɔȍǸ ȑ ɗɡǸ ȇɃȷǸȆɃɔǸȊȂɃ ȇɃȼ \ȤɃɡɔȧ ȑȼ 
ɡȼ ȼɃȼȑȽɞɃ ȍȑ ȼɡȍǸȽȊǸɗ ɐɃȷȩɞȧȇǸɗ  ȇɡȷɞɡɔǸȧɗ ȑ 
ȧȽɞȑȽɗǸ ȑϯɐȑɔȧȼȑȽɞǸȊȂɃ ǸɔɞȩɗɞȧȇǸ ȽǸ ȇȧȽȑȼǸɞɃȞɔǸȝȧǸ 
ȆɔǸɗȧȷȑȧɔǸ 

 !ȆɗɞɔǸȇɞ £Ȥȧɗ Ǹɔɞȧȇȷȑ ǸȽǸȷϰϵȑɗ ɞȤɔȑȑ ɗȑɞɗ Ƀȝ 
ȼǸȽɡɗȇɔȧɐɞɗ Ȇϰ xɃȞȒɔȧɃ 6ɡɐɔǸɞ ȝɃɔ cɃȧɞȑ ϩǸϵȧǸ ♄♩♣♇  
ȍȧɔȑȇɞȑȍ Ȇϰ ´Ǹȷɞȑɔ LɡȞɃ \ȤɃɡɔȧ  £Ȥȑ ɗɞɡȍϰ ɔȑȷǸɞȑɗ 
ȼɡɗȧȇǸȷ ɗȇɃɔȑɗ  ǸȽȽɃɞǸɞȧɃȽɗ Ƀȝ ɗɃɡȽȍ ɐǸɔǸȼȑɞȑɔɗ  ǸȽȍ 
ȧȽɗɞɔɡȇɞȧɃȽɗ ȝɃɔ ɞǸɐȑ ȼɃȽɞǸȞȑ ɞɃ ɞȤȑ ɞȑȇȤȽȧȇǸȷ 
ȇɃȽȍȧɞȧɃȽɗ Ƀȝ ɞȤȑ ȝȧȷȼ ɗ ɐɔɃȍɡȇɞȧɃȽ  Oɞ ȑϯǸȼȧȽȑɗ ȤɃϪ 
ɐɔɃȇȑȍɡɔȑɗ ǸɗɗɃȇȧǸɞȑȍ ϪȧɞȤ ǸϩǸȽɞȞǸɔȍȑ ȼɡɗȧȇ  ɗȑɔȧǸȷ 
ɃɔȞǸȽȧϵǸɞȧɃȽ  ȑȷȑȇɞɔɃǸȇɃɡɗɞȧȇ ȼǸȽȧɐɡȷǸɞȧɃȽ  ǸȽȍ ɗɞɡȍȧɃ 
ɐɔǸȇɞȧȇȑɗ  ȧȽɞȑȞɔǸɞȑ ϪȧɞȤ ɞȤȑ ȝȧȷȼ ɗ ȍɔǸȼǸɞȧȇ 
ȇɃȽɗɞɔɡȇɞȧɃȽ  £Ȥȑ ȼǸȽɡɗȇɔȧɐɞɗ ɔȑϩȑǸȷ ɞȤȑ ǸɔɞȧȇɡȷǸɞȧɃȽ 
ȆȑɞϪȑȑȽ ȇɃȼɐɃɗȧɞȧɃȽ  ɔȑȇɃɔȍȧȽȞ  ǸȽȍ ȑȍȧɞȧȽȞ Ǹɗ 
ȍȧȼȑȽɗȧɃȽɗ Ƀȝ Ǹ ɗȧȽȞȷȑ ȇɔȑǸɞȧϩȑ ɐɔɃȇȑɗɗ ǸȽȍ ȼǸȵȑ ȧɞ 
ɐɃɗɗȧȆȷȑ ɞɃ ȧȍȑȽɞȧȝϰ ȇȤǸɔǸȇɞȑɔȧɗɞȧȇɗ Ƀȝ ɞȤȑ ɞȑȇȤȽȧȇǸȷ 
ǸɐɐǸɔǸɞɡɗ ǸϩǸȧȷǸȆȷȑ ȧȽ ɞȤȑ ɗɞɡȍȧɃɗ Ƀȝ 0ɃȼɐǸȽȤȧǸ 
0ȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ²ȑɔǸ 0ɔɡϵ  £Ȥȑ Ǹɔɞȧȇȷȑ ɗȧɞɡǸɞȑɗ ɞȤȑ 
ɗɃɡȽȍɞɔǸȇȵ Ƀȝ cɃȧɞȑ ϩǸϵȧǸ ϪȧɞȤȧȽ ɞȤȑ ɞȑȇȤȽȧȇǸȷ  
ǸȑɗɞȤȑɞȧȇ  ǸȽȍ ɐɔɃȍɡȇɞȧɃȽ ɞɔǸȽɗȝɃɔȼǸɞȧɃȽɗ Ƀȝ /ɔǸϵȧȷȧǸȽ 
ȇȧȽȑȼǸ ȧȽ ɞȤȑ ♄♩♣♃ɗ  ȤȧȞȤȷȧȞȤɞȧȽȞ 6ɡɐɔǸɞ ɗ 
ȑȽȞǸȞȑȼȑȽɞ ϪȧɞȤ ǸϩǸȽɞȞǸɔȍȑ ȼɡɗȧȇ ǸȽȍ Ȥȧɗ 
ȇɃȷȷǸȆɃɔǸɞȧɃȽ ϪȧɞȤ \ȤɃɡɔȧ ȍɡɔȧȽȞ Ǹ ȼɃȼȑȽɞ Ƀȝ 
ɐɃȷȧɞȧȇǸȷ ǸȽȍ ȇɡȷɞɡɔǸȷ ȇȤǸȽȞȑ ǸȽȍ ȧȽɞȑȽɗȑ Ǹɔɞȧɗɞȧȇ 
ȑϯɐȑɔȧȼȑȽɞǸɞȧɃȽ ȧȽ /ɔǸϵȧȷȧǸȽ ȝȧȷȼȼǸȵȧȽȞ 

uǸȷǸϩɔǸɗȇȤǸϩȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ  ȼɢɗȧȇǸ ȍȑ 
ϩǸȽȞɡǸɔȍǸ  ɞɔȧȷȤǸ ɗɃȽɃɔǸ  ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ  
0ɃȼɐǸȽȤȧǸ 0ȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ²ȑɔǸ 0ɔɡϵ 

 \ȑϰϪɃɔȍɗ xɃȞȒɔȧɃ 6ɡɐɔǸɞ  ǸϩǸȽɞȞǸɔȍȑ ȼɡɗȧȇ  ȝȧȷȼ 
ȼɡɗȧȇ  /ɔǸϵȧȷȧǸȽ ȇȧȽȑȼǸ  0ɃȼɐǸȽȤȧǸ 0ȧȽȑȼǸɞɃȞɔǹȝȧȇǸ 
²ȑɔǸ 0ɔɡϵ 
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O Censor improvisado não tem os conhecimentos adequados para a crítica cinematográfica. A impressão que o filme 
produz em sua apresentação fotográfica, no jogo dos símbolos, na concepção artística, é realmente notável. Êste fator nos 
leva a esta série de cɢɜɶɆȬȰɳȗȩɭȰɶⱷ ɯɢɆɶ ɶɆ ȗɶɶɆɛ ɜȡɢ ɢ ȼɢɶɶȰⱷ ɶɆɛɯɖȰɶɛȰɜɽȰ ɽȰɳɈȗɛɢɶ ȬȰȦɖȗɳȗȬɢⱶ bȗɜɽȰɳ ȗ ɯɳɢɆȥɆȩȡɢ ꜜ :ɛ 

homenagem ao produtor e à película é que estamos avançando nesta análise, para a qual não estamos preparados. 
 

 Parecer do censor sobre o filme Noite vazia, enviado ao Serviço de Censura às Diversões Públicas (SCDP) do 
Departamento Federal de Segurança Pública (1964). 

[Reproduzido com grafia e pontuação originais] 
 

 as últimas décadas, o papel da música no cinema tem sido objeto de revisão crítica no 

campo dos estudos de som e audiovisual, deslocando-se de uma compreensão 

funcional  centrada na ideia de acompanhamento  para abordagens que a 

concebem como elemento estruturante da narrativa e da significação fílmica. Como observa Miranda 

(2011), esse movimento está ligado à constituição de um campo teórico interdisciplinar, situado entre 

a musicologia e os estudos de cinema, no qual a dimensão sonora passa a ser incluída de forma mais 

sistemática na análise da experiência cinematográfica. Nesse contexto, a trilha musical deixa de ser 

compreendida apenas como suporte expressivo subordinado à imagem e passa a ser analisada como 

componente ativo da organização estética e narrativa do filme. 

 Esse deslocamento teórico foi particularmente impulsionado por estudos que investigaram o 

funcionamento da música no cinema clássico, demonstrando que sua atuação ultrapassava o mero 

reforço emocional das imagens. A formulação de Gorbman (1987), ao definir a música de cinema 

como um sistema de unheard melodies  ȼȑȷɃȍȧǸɗ ȽȂɃ ɃɡϩȧȍǸɗ  ɓɡȑ ɃɐȑɔǸȼ ȍȑ ȼǸȽȑȧɔǸ 

frequentemente imperceptível na condução da narrativa , contribuiu para consolidar a análise da 

trilha musical como parte integrante da lógica narrativa do cinema. Trabalhos posteriores, como os 

de Flinn (1992), ampliaram esse debate ao evidenciar as implicações ideológicas e históricas dos 

modelos musicais associados ao cinema clássico, destacando a forma como determinadas convenções 

sonoras participam da construção de regimes de sentido e de expectativas de escuta no espectador. 

 No contexto brasileiro, esse movimento crítico tem sido acompanhado por pesquisas que 

procuram compreender as especificidades históricas da música no cinema nacional, particularmente 

no período de transformação estética e institucional que marcou as décadas de 1950 e 1960. Estudos 

como os de Guerrini Júnior (2009), Maia (2010) e Alvim (2015) têm contribuído para mapear as 

práticas musicais associadas ao cinema moderno brasileiro, evidenciando tanto a permanência de 

c 
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σ 

procedimentos herdados do modelo clássico quanto a emergência de novas estratégias de articulação 

entre som, música e montagem. Esses trabalhos indicam que a reorganização do papel da música no 

cinema brasileiro não pode ser compreendida apenas como um reflexo de transformações estéticas 

internacionais, mas como resultado de processos históricos específicos, que envolvem mudanças nas 

condições de produção, na circulação de repertórios musicais e nas formas de colaboração entre 

cineastas e compositores. 

 Nesse quadro, destaca-se a colaboração entre o compositor Rogério Duprat (19322006) e o 

cineasta Walter Hugo Khouri (19292003), da qual resultaram quinze longas-metragens entre 1962 

e 1984, constituindo um episódio singular dessa confluência. Como observa Alvim (2023, p. 78), 

ȍȑȽɞɔɃ ȍɃ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ ȇɃȼɃ ɡȼ ɞɃȍɃ ǸɞȒ ȑȽɞȂɃ  Ǹ ȼɢɗȧȇǸ ȇɃȽɞȑȼɐɃɔǻȽȑǸ ȑɗɞȑϩȑ ȼǸȧɗ 

ɔȑɐɔȑɗȑȽɞǸȍǸ ɐȑȷǸɗ ȇɃȼɐɃɗȧȊɎȑɗ ȍȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ ɐǸɔǸ ȝȧȷȼȑɗ ȍȑ ´Ǹȷɞȑɔ LɡȞɃ \ȤɃɡɔȧ   

 Primos em primeiro grau, Duprat e Khouri compartilhavam, desde jovens, o interesse por 

música e cinema. Ainda na juventude, frequentavam as sessões da Cinemateca do Museu de Arte de 

São Paulo (MASP), espaço fundamental de difusão da cultura cinematográfica no país, onde tiveram 

contato sistemático com a história do cinema e com debates sobre linguagem audiovisual. Essa 

experiência precoce contribuiu para a formação de um repertório comum e para o desenvolvimento 

de um interesse compartilhado pelas relações entre som, imagem e narrativa fílmica. Ingressaram 

juntos na Faculdade de Filosofia da Universidade de São Paulo, em 1950, mas não concluíram o 

curso: Khouri passou a trabalhar com Lima Barreto na produção de O cangaceiro (1953), enquanto 

Duprat se dedicou ao estudo do violoncelo com Calixto Corazza, professor na Escola Livre de Música 

da Pró-Arte em São Paulo.  

 Apresentado por Damiano Cozzella, por intermédio de Júlio Medaglia, ao núcleo da poesia 

concreta paulista  centrado nos irmãos Haroldo e Augusto de Campos e em Décio Pignatari  

Duprat passou a integrar uma das mais ativas formulações estéticas e críticas do país no pós-guerra. 

Mais do que um ambiente de efervescência artística, esse grupo constituiu um projeto intelectual com 

forte vocação construtiva e experimental, voltado à revisão das vanguardas históricas e à proposição 

de novos paradigmas para a arte brasileira. No final dos anos 1950, dividindo as funções de 

instrumentista de orquestra com as de regente, arranjador e compositor, Rogério Duprat tornou-se 

cada vez mais requisitado em orquestras de rádio e na indústria fonográfica. Organizou, entre outros 
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τ 

eventos, o concerto de Música Contemporânea integrante da VI Bienal de São Paulo, transmitido 

pela TV Excelsior em 1961, e, nesse mesmo ano, redigiu o manifesto basilar do Grupo Música Nova. 

A interlocução com os poetas do grupo Noigandres e da revista Invenção inseriu o compositor em 

um circuito intelectual no qual música, poesia, artes visuais e tecnologia eram tratadas como campos 

interconectados de investigação formal. 

 Além de seu envolvimento com a música de concerto e movimentos artísticos de vanguarda, 

Duprat destaca, em depoimentos (Medaglia, 1967), a importância de sua atuação como compositor 

de trilhas sonoras para o cinema. A ilha (1963), dirigido por Walter Hugo Khouri, arrebatou os 

principais prêmios de direção e música e marcou o início da parceria entre diretor e compositor. A 

recepção crítica de A ilha possibilitou a realização de Noite vazia (1964) nos estúdios da Companhia 

Cinematográfica Vera Cruz. 

 Este artigo apresenta e analisa três conjuntos de manuscritos remanescentes da música 

composta por Rogério Duprat para Noite vazia (1964). O presente estudo dá continuidade às 

ǸȽǹȷȧɗȑɗ ȍȑɗȑȽϩɃȷϩȧȍǸɗ ȽɃ ǸɔɞȧȞɃ ! ȼɢɗȧȇǸ ȍȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ ȽǸ ȝȧȷȼɃȞɔǸȝȧǸ ȍȑ ´Ǹȷɞȑɔ LɡȞɃ 

Khouri: Noite vazia e As amorosas  ɐɡȆȷȧȇǸȍɃ ȽǸ ɔȑϩȧɗɞǸ Itinerários (Vidal; Tiné, 2019). Enquanto 

aquele estudo se baseava apenas no terceiro manuscrito  uma revisão realizada pelo próprio 

compositor após a finalização do filme , o presente artigo amplia o escopo da investigação ao 

incorporar dois outros conjuntos documentais: os manuscritos 1 e 2, elaborados durante o processo 

composicional. A nova base documental não apenas permite uma leitura mais detalhada das 

estratégias de composição e montagem da trilha, mas também indica, por meio de gráficos e anotações 

técnicas contidos no manuscrito 2, a possível configuração física dos equipamentos de áudio 

disponíveis nos estúdios da Companhia Cinematográfica Vera Cruz.  

 O corpus documental analisado é composto por partituras autógrafas e anotações técnicas 

preservadas pela família Duprat e por pesquisadores que as estudaram (Gauna, 2001; Guerrini 

Júnior, 2009). Os três manuscritos  dois contendo grafismos e rascunhos ligados à montagem 

eletroacústica e um terceiro com partituras revisadas para instrumentos acústicos  atestam não 

apenas os procedimentos composicionais de Duprat, mas também seu acesso privilegiado aos 

equipamentos de áudio da Radio Corporation of America (RCA), adquiridos pela Vera Cruz em 

1950. 
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 Ao articular esses documentos com a análise fílmica, depoimentos de montadores e registros 

históricos da Companhia Cinematográfica Vera Cruz, este artigo propõe uma leitura estética e 

técnica da trilha de Noite vazia. A simetria estrutural do roteiro, destacada por Jean-Claude Bernardet 

(2007, p. 126), encontra correspondência nas soluções musicais de Duprat  como a alternância 

entre música periódica e aperiódica, acústica e eletrônica, e o emprego de padrões de afinação 

divergentes. A trilha incorpora ainda séries dodecafônicas e outros procedimentos pós-tonais em 

música de câmara.  

 :ɗɞȑ ǸɔɞȧȞɃ ȧȽϩȑɗɞȧȞǸ ȇɃȼɃ Ǹ ɞɔȧȷȤǸ ȍȑ cɢɆɽȰ ήȗκɆȗ ɔȑɗɡȷɞǸ ȍǸ ǸɔɞȧȇɡȷǸȊȂɃ ȑȽɞɔȑ ɐɔǹɞȧȇǸɗ ȍǸ ȼɢɗȧȇǸ 

ȍȑ ϩǸȽȞɡǸɔȍǸ  ȧȽȇȷɡȧȽȍɃ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ȑȷȑɞɔɃǸȇɢɗɞȧȇɃɗ  ɞȒȇȽȧȇǸɗ ȍȑ ȑɗɞɢȍȧɃ ȑ Ǹɗ ȇɃȽȍȧȊɎȑɗ 

ȑɗɐȑȇȩȝȧȇǸɗ ȍȑ ɐɔɃȍɡȊȂɃ ȇȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ɐɔȑɗȑȽɞȑɗ ȽǸ 0ɃȼɐǸȽȤȧǸ 0ȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ²ȑɔǸ 0ɔɡϵ  

ɞɃȼǸȽȍɃ ȇɃȼɃ ȆǸɗȑ Ǹ ǸȽǹȷȧɗȑ ȍȑ ɞɔȕɗ ȇɃȽȲɡȽɞɃɗ ȍȑ ȼǸȽɡɗȇɔȧɞɃɗ ǸɡɞɄȞɔǸȝɃɗ ȍȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ ȑ ɗɡǸɗ 

ɐɃɗɗȩϩȑȧɗ ɔȑȷǸȊɎȑɗ ȇɃȼ Ǹ ȑɗɞɔɡɞɡɔǸ ȍɔǸȼǹɞȧȇǸ ȍɃ ȝȧȷȼȑ 

 

1. 0ɃȽɞȑϯɞɃ ȑɗɞȒɞȧȇɃ  ɞȒȇȽȧȇɃ ȑ ɐɃȷȩɞȧȇɃ ȍǸ ɞɔȧȷȤǸ ɗɃȽɃɔǸ ȍȑ cɢɆɽȰ ήȗκɆȗ 

 

! ȇɃȽȝȧȞɡɔǸȊȂɃ ɗɃȽɃɔǸ ȍɃ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ ȽɃɗ ǸȽɃɗ ♄♩♠♃ ȑ ♄♩♣♃ ɐɃȍȑ ɗȑɔ ȇɃȼɐɔȑȑȽȍȧȍǸ 

ȇɃȼɃ ɔȑɗɡȷɞǸȍɃ ȍȑ ɡȼǸ ɞɔǸȽɗȝɃɔȼǸȊȂɃ ȑɗɞɔɡɞɡɔǸȷ ɓɡȑ ȑȽϩɃȷϩȑ ɗȧȼɡȷɞǸȽȑǸȼȑȽɞȑ ɓɡȑɗɞɎȑɗ ȑɗɞȒɞȧȇǸɗ  

ɞȒȇȽȧȇǸɗ ȑ ȧȽɗɞȧɞɡȇȧɃȽǸȧɗ  ]ɃȽȞȑ ȍȑ ȇɃȽɗɞȧɞɡȧɔ ɡȼǸ ȑϩɃȷɡȊȂɃ ȷȧȽȑǸɔ  ȑɗɗȑ ɐɔɃȇȑɗɗɃ ɗȑ ɃɔȞǸȽȧϵǸ ȑȼ ɞɃɔȽɃ 

ȍȑ ȍȑɗȷɃȇǸȼȑȽɞɃɗ ɓɡȑ ȧȽȇȧȍȑȼ ȍȧɔȑɞǸȼȑȽɞȑ ɗɃȆɔȑ Ƀ ȑɗɞǸɞɡɞɃ ȍǸ ȼɢɗȧȇǸ ȽɃ ȝȧȷȼȑ ȑ ɞȑȽɗȧɃȽǸȼ Ƀ 

ȼɃȍȑȷɃ ɗȧȽȝɆȽȧȇɃɃɔɓɡȑɗɞɔǸȷ ȤȑɔȍǸȍɃ ȍɃ ȇȧȽȑȼǸ ȇȷǹɗɗȧȇɃ  ǸȆɔȧȽȍɃ ȑɗɐǸȊɃ ɐǸɔǸ ȍȧȝȑɔȑȽɞȑɗ ȝɃɔȼǸɗ ȍȑ 

ɔȑɃɔȞǸȽȧϵǸȊȂɃ ȍǸ ɔȑȷǸȊȂɃ ȑȽɞɔȑ ɗɃȼ ȑ ȧȼǸȞȑȼ 

cɃ ɐȑɔȩɃȍɃ ǸȽɞȑɔȧɃɔ ǸɃ 0ȧȽȑȼǸ cɃϩɃ  Ǹ ɞɔȧȷȤǸ ȼɡɗȧȇǸȷ ȑɗɞǸϩǸ ȝɃɔɞȑȼȑȽɞȑ ϩȧȽȇɡȷǸȍǸ Ǹ ɡȼ 

ɐǸɔǸȍȧȞȼǸ ȍȑ ɐɔɃȍɡȊȂɃ ȇȑȽɞɔǸȷȧϵǸȍɃ  ǸɗɗɃȇȧǸȍɃ ǸɃɗ ȑɗɞɢȍȧɃɗ ȇǸɔȧɃȇǸɗ ȑ ɐǸɡȷȧɗɞǸɗ ȑ ǽ ȷɄȞȧȇǸ ȍǸ ȼɢɗȧȇǸ 

ȇɃȼɐɃɗɞǸ ȑɗɐȑȇȧǸȷȼȑȽɞȑ ɐǸɔǸ Ƀ ȝȧȷȼȑ  ȝɔȑɓɡȑȽɞȑȼȑȽɞȑ ȧȽɗɐȧɔǸȍǸ ȑȼ ȼɃȍȑȷɃɗ ɐɄɗɔɃȼǻȽɞȧȇɃɗ ȍȑ 

ȼǸɞɔȧϵ ȤɃȷȷϰϪɃɃȍȧǸȽǸ EɡȑɔɔȧȽȧ ZɢȽȧɃɔ  ♅♃♃♩  cȑɗɗȑ ɓɡǸȍɔɃ  Ǹ ȼɢɗȧȇǸ ɃɐȑɔǸϩǸ  ȽǸ ȼǸȧɃɔȧǸ ȍǸɗ ϩȑϵȑɗ  

ȇɃȼɃ ȑȷȑȼȑȽɞɃ ȍȑ ȇɃȑɗȂɃ ȽǸɔɔǸɞȧϩǸ  ǸɔɞȧȇɡȷǸȽȍɃɗȑ ǽ ȼɃȽɞǸȞȑȼ ɗȑȞɡȽȍɃ ɐɔȧȽȇȩɐȧɃɗ ȇȷǹɗɗȧȇɃɗ ȍȑ 

ȇɃȽɞȧȽɡȧȍǸȍȑ  ɡȽȧȝȧȇǸȊȂɃ ȝɃɔȼǸȷ ȑ ɃɔȧȑȽɞǸȊȂɃ ȍǸ ȷȑȧɞɡɔǸ ȑȼɃȇȧɃȽǸȷ ȍǸɗ ȧȼǸȞȑȽɗ  ɗȑȼ ɗȑ ǸȝȧɔȼǸɔ ȇɃȼɃ 

ȍȧɗȇɡɔɗɃ ǸɡɞɆȽɃȼɃ EɃɔȆȼǸȽ  ♄♩♦♥  cɃ ȇǸɗɃ ȆɔǸɗȧȷȑȧɔɃ  ȑɗɗȑ ȼɃȍȑȷɃ ȇɃȽϩȧϩȧǸ ȇɃȼ Ǹ ȧȽȇɃɔɐɃɔǸȊȂɃ 

ȍǸ ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ  ȑɗɐȑȇȧǸȷȼȑȽɞȑ ȽɃ ɡȽȧϩȑɔɗɃ ȍǸɗ ȇȤǸȽȇȤǸȍǸɗ  ǸȧȽȍǸ ɓɡȑ ȝɔȑɓɡȑȽɞȑȼȑȽɞȑ 
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φ 

ȼȑȍȧǸȍǸ ɐɃɔ ǸɔɔǸȽȲɃɗ ɃɔɓɡȑɗɞɔǸȧɗ ȑ ɐɃɔ ɡȼǸ ȷɄȞȧȇǸ ȍȑ ȑɗɐȑɞǸȇɡȷǸɔȧϵǸȊȂɃ ȤȑɔȍǸȍǸ ȍɃ ɞȑǸɞɔɃ ȍȑ ɔȑϩȧɗɞǸ 

cǸɐɃȷȧɞǸȽɃ  ♅♃♄♇ 

:ɗɗȑ ɔȑȞȧȼȑ ȇɃȼȑȊǸ Ǹ ȑȽɞɔǸɔ ȑȼ ȇɔȧɗȑ ȽɃ ȝȧȽǸȷ ȍɃɗ ǸȽɃɗ ♄♩♠♃  0ɃȼɃ ȍȑȼɃȽɗɞɔǸ bǸɔȇɃɗ 

cǸɐɃȷȧɞǸȽɃ  ȝȧȷȼȑɗ ȇɃȼɃ xɆɢⱷ ₂⁹ Ƚɳȗʀɶ {ǸȽɞɃɗ  ♄♩♠♠  ȑ  ɐɔȧȽȇȧɐǸȷȼȑȽɞȑ  xɆɢⱷ κɢɜȗ ɜɢɳɽȰ {ǸȽɞɃɗ  

♄♩♠♥  ɔȑȝȷȑɞȑȼ ɡȼ ȼɃȼȑȽɞɃ ȍȑ ȧȼɐǸɗɗȑ ȑȼ ɓɡȑ Ǹ ɞȑȽɞǸɞȧϩǸ ȍȑ ǸɔɞȧȇɡȷǸɔ ȇȧȽȑȼǸ  ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ ȑ 

ɐɔɃȲȑɞɃ ȽǸȇȧɃȽǸȷɐɃɐɡȷǸɔ ɔȑϩȑȷǸ ɗɡǸɗ ȇɃȽɞɔǸȍȧȊɎȑɗ ȧȽɞȑɔȽǸɗ  h ɔȑɗɡȷɞǸȍɃ Ȓ ɓɡȑ  ɐǸɔǸ ǸȝȧɔȼǸɔɗȑ ȇɃȼɃ 

ɐǸɔɞȑ ȍǸ ɔȑϩɃȷɡȊȂɃ ȇɡȷɞɡɔǸȷ ȆɔǸɗȧȷȑȧɔǸ ȑ ȍɃ ɐɔɃȲȑɞɃ ȼɃȍȑɔȽɃ ɓɡȑ ǸɞȧȽȞȧɔȧǸ ɗȑɡ ǸɡȞȑ ȽǸ ȍȒȇǸȍǸ ȍȑ ♄♩♣♃  

Ƀ ȇȧȽȑȼǸ ɐǸɗɗɃɡ Ǹ ɔȑȍȑȝȧȽȧɔ ɔȑɞɔɃɗɐȑȇɞȧϩǸȼȑȽɞȑ ɗɡǸ ɐɔɄɐɔȧǸ ɞɔǸȍȧȊȂɃ  cȑɗɗȑ ɐɔɃȇȑɗɗɃ  ɞǸȽɞɃ Ƀ ȇȧȽȑȼǸ 

ȧȽȍɡɗɞɔȧǸȷ ɐǸɡȷȧɗɞǸ ɓɡǸȽɞɃ Ǹ ȇȤǸȽȇȤǸȍǸ ȇǸɔȧɃȇǸ ȝɃɔǸȼ ɔȑȇɡɗǸȍɃɗ  ȼǸȧɗ ɓɡȑ ɔȑȇɡɗǸȍɃɗ  ȝɃɔǸȼ 

ȽȑȞǸȍɃɗ ȇɃȼɃ ȑȷȑȼȑȽɞɃɗ ȇɃȽɗɞȧɞɡɞȧϩɃɗ ȍȑ ɡȼǸ ɞɔǸȍȧȊȂɃ ȷȑȞȩɞȧȼǸ  ȑȼ ɡȼǸ ɃɐȑɔǸȊȂɃ ȍȑ ȽȑȞǸȊȂɃ 

ɔȑɞɔɃɗɐȑȇɞȧϩǸ ǸɔɞȧȇɡȷǸȍǸ ɐȑȷɃ ȍȧɗȇɡɔɗɃ ȇɔȩɞȧȇɃ ȍɃ 0ȧȽȑȼǸ cɃϩɃ cǸɐɃȷȧɞǸȽɃ  ♅♃♄♇  ɐ  ♥♣ 

cɃ ȇǸɗɃ ȑɗɐȑȇȩȝȧȇɃ ȍȑ xɆɢⱷ κɢɜȗ ɜɢɳɽȰ ȑɗɗǸ ȇɃȽɞɔǸȍȧȊȂɃ ǸɐǸɔȑȇȑ ȍȑ ȼǸȽȑȧɔǸ ɐǸɔɞȧȇɡȷǸɔȼȑȽɞȑ 

ȇȷǸɔǸ ȽǸ ɐɔɄɐɔȧǸ ȑɗɞɔɡɞɡɔǸ ȍɔǸȼǹɞȧȇǸ ȍɃ ȝȧȷȼȑ  0ɃȼɃ ɃȆɗȑɔϩǸ cǸɐɃȷȧɞǸȽɃ  Ƀ ȑȽȇɃȽɞɔɃ ȑ Ƀ ȍȑɗȑȽȇɃȽɞɔɃ 

ȑȽɞɔȑ Ƀ ȇɃȼɐɃɗȧɞɃɔ ɐɃɐɡȷǸɔ ȽȑȞɔɃ ȍɃ ȼɃɔɔɃ ȑ Ƀ ȼɢɗȧȇɃ ȑɔɡȍȧɞɃ ȆɔǸȽȇɃ ȑϯɐɔȑɗɗǸȼ ȍȧɔȑɞǸȼȑȽɞȑ Ƀɗ 

ȍȧȷȑȼǸɗ ȑ ȇɃȽɞɔǸȍȧȊɎȑɗ ȍȑɗɞȑ ɐɔɃȲȑɞɃ ȍȑ ȇȧȽȑȼǸ ɐɃɐɡȷǸɔ ȑ ȍȑ ȇɡȷɞɡɔǸ ȆɔǸɗȧȷȑȧɔǸ  cǸɐɃȷȧɞǸȽɃ  ♅♃♄♇  ɐ  

♥♠  h ȝȧȷȼȑ ȍɔǸȼǸɞȧϵǸ  ɐɃɔɞǸȽɞɃ  Ǹ ȍȧȝȧȇɡȷȍǸȍȑ ȍȑ ȧȽɞȑȞɔǸɔ ȍȧȝȑɔȑȽɞȑɗ ȑɗȝȑɔǸɗ ȍǸ ɐɔɃȍɡȊȂɃ ȇɡȷɞɡɔǸȷ  

Ƀ ɗǸȼȆǸ ȍɃ ȼɃɔɔɃ  Ƀ ɔǹȍȧɃ ȇɃȼȑɔȇȧǸȷ  Ƀ ȇȧȽȑȼǸ ȑȽȞǸȲǸȍɃ ȑ Ƀ ɡȽȧϩȑɔɗɃ ȍǸ ȼɢɗȧȇǸ ȑɔɡȍȧɞǸ  ȍȑȽɞɔɃ ȍȑ 

ɡȼ ȼȑɗȼɃ ȇȧɔȇɡȧɞɃ ɗȧȼȆɄȷȧȇɃ ȑ ȧȽɗɞȧɞɡȇȧɃȽǸȷ  bǸȧɗ ȍɃ ɓɡȑ ɡȼ ȇɃȽȝȷȧɞɃ ȑȽɞɔȑ ȧȽȍȧϩȩȍɡɃɗ  Ǹ ȽǸɔɔǸɞȧϩǸ 

ȑϯɐɎȑ Ƀ ȍȑɗȑȽȇɃȽɞɔɃ ȑȽɞɔȑ ȇȧɔȇɡȧɞɃɗ ɗɃȇȧɃȇɡȷɞɡɔǸȧɗ ȍȧɗɞȧȽɞɃɗ ɓɡȑ ɃɔȞǸȽȧϵǸϩǸȼ Ǹ ɐɔɃȍɡȊȂɃ ȑ Ǹ 

ȇȧɔȇɡȷǸȊȂɃ ȇɡȷɞɡɔǸȷ ȽɃ /ɔǸɗȧȷ ȍɃɗ ǸȽɃɗ ♄♩♠♃  !ȧȽȍǸ ɓɡȑ ɐɃɗɞȑɔȧɃɔȼȑȽɞȑ ȇɃȽɗǸȞɔǸȍɃɗ ȇɃȼɃ 

ɐɔȑȇɡɔɗɃɔȑɗ ȍɃ 0ȧȽȑȼǸ cɃϩɃ  ȑɗɗȑɗ ȝȧȷȼȑɗ ȍȑ cȑȷɗɃȽ uȑɔȑȧɔǸ ȍɃɗ {ǸȽɞɃɗ ɐɃȍȑȼ ɗȑɔ ȇɃȼɐɔȑȑȽȍȧȍɃɗ  

ɗȑȞɡȽȍɃ cǸɐɃȷȧɞǸȽɃ  ɞǸȼȆȒȼ ȇɃȼɃ ȑɐȧɞǹȝȧɃɗ ȍȑ ɡȼǸ ɞɔǸȍȧȊȂɃ  cǸɐɃȷȧɞǸȽɃ  ♅♃♄♇  ɐ  ♥♥ 

! ȇɔȧɗȑ ɓɡȑ ǸɞɔǸϩȑɗɗǸ ȑɗɗȑ ɐɔɃȲȑɞɃ ȽȂɃ ɗȑ ȷȧȼȧɞǸ ǸɃ ɐȷǸȽɃ ȑɗɞȒɞȧȇɃ  ȼǸɗ ȑȽϩɃȷϩȑ ɞɔǸȽɗȝɃɔȼǸȊɎȑɗ 

ȼǸȧɗ ǸȼɐȷǸɗ ȽǸ ɐɔɄɐɔȧǸ ȑɗɞɔɡɞɡɔǸ ȇɡȷɞɡɔǸȷ ȍɃ ɐȑɔȩɃȍɃ  0ɃȼɃ ɃȆɗȑɔϩǸ ǸȧȽȍǸ cǸɐɃȷȧɞǸȽɃ  ȇȧȽȑȼǸ ȑ 

ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ ɐǸɗɗǸȼ Ǹ ɗȑ ɔȑɃɔȞǸȽȧϵǸɔ ȑȼ ȑɗȝȑɔǸɗ ȇɡȷɞɡɔǸȧɗ ɐǸɔȇȧǸȷȼȑȽɞȑ ȍȧɗɞȧȽɞǸɗ ȽɃ ȧȽɞȑɔȧɃɔ ȍǸ 

ȇɡȷɞɡɔǸ ȆɔǸɗȧȷȑȧɔǸ  :ȽɓɡǸȽɞɃ Ƀ ȇȧȽȑȼǸ ɔɃȼɐȑ ȇɃȼ Ƀ ɐɢȆȷȧȇɃ ȤȑɔȍǸȍɃ ȍǸɗ ȇȤǸȽȇȤǸȍǸɗ ȑ ȑȽȝɔȑȽɞǸ 

ȍȧȝȧȇɡȷȍǸȍȑɗ ɐǸɔǸ ȇɃȽɗɃȷȧȍǸɔ ɡȼ ɗȧɗɞȑȼǸ ȑɗɞǹϩȑȷ ȍȑ ɐɔɃȍɡȊȂɃ  ȇȧɔȇɡȷǸȊȂɃ ȑ ɔȑȇȑɐȊȂɃ  Ǹ ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ  

ǸɐɃȧǸȍǸ ȽǸ ȑϯɐǸȽɗȂɃ ȍǸ ȧȽȍɢɗɞɔȧǸ ȝɃȽɃȞɔǹȝȧȇǸ ȑ ȽɃɗ ȼȑȧɃɗ ȍȑ ȍȧȝɡɗȂɃ ȍȑ ȼǸɗɗǸ  ȑɗɐȑȇȧǸȷȼȑȽɞȑ ɔǹȍȧɃ 

ȑ ɞȑȷȑϩȧɗȂɃ  ȇɃȽɗȑȞɡȑ ȑɗɞɔɡɞɡɔǸɔ ɡȼ ȇȧɔȇɡȧɞɃ ȇɡȷɞɡɔǸȷ ɔȑȷǸɞȧϩǸȼȑȽɞȑ ȧȽɞȑȞɔǸȍɃ  cȑɗɗȑ ɐɔɃȇȑɗɗɃ  
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χ 

ȝɃɔȼǸɗȑ ɡȼ ɗȧɗɞȑȼǸ ǸɔɞȧȇɡȷǸȍɃ ȑȽɞɔȑ ǸɔɞȧɗɞǸɗ  ɃȆɔǸɗ  ɐɢȆȷȧȇɃ ȑ ȇɔȩɞȧȇǸ cǸɐɃȷȧɞǸȽɃ  ♅♃♃♄  ɐ  ♄♃♆  ɓɡȑ 

ǸȼɐȷȧǸ ɐɔɃȞɔȑɗɗȧϩǸȼȑȽɞȑ Ƀ ǸȷȇǸȽȇȑ ɗɃȇȧǸȷ ȍǸ ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ  ! ɐǸɔɞȧɔ ȍȑ ȼȑǸȍɃɗ ȍɃɗ ǸȽɃɗ ♄♩♣♃  ȑɗɗȑ 

ȇȧɔȇɡȧɞɃ ɗȑ ȑϯɐǸȽȍȑ ȇɃȼ ȝɃɔȊǸ ȇɔȑɗȇȑȽɞȑ  ɐɔɃȲȑɞǸȽȍɃ Ǹ ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ ɐǸɔǸ ǸȷȒȼ ȍȑ ɗȑɡɗ ɐɢȆȷȧȇɃɗ 

ȧȽȧȇȧǸȧɗ cǸɐɃȷȧɞǸȽɃ  ♅♃♃♄  ɐ  ♄♅♃  :ɗɗǸ ǸɗɗȧȼȑɞɔȧǸ ȑȽɞɔȑ Ƀɗ ȍɃȧɗ ȇǸȼɐɃɗ ǸȲɡȍǸ Ǹ ȇɃȼɐɔȑȑȽȍȑɔ Ǹ 

ɔȑȇɃȽȝȧȞɡɔǸȊȂɃ ȍɃ ȷɡȞǸɔ ȍǸ ȼɢɗȧȇǸ ȽɃ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ ȑ ǸȽɞȑȇȧɐǸ Ǹ ȍȧϩȑɔȞȕȽȇȧǸ ȤȧɗɞɄɔȧȇǸ ȑȽɞɔȑ Ƀ 

ȍȑɗȑȽϩɃȷϩȧȼȑȽɞɃ ȍǸ ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ ȑ Ǹɗ ȍȧȝȧȇɡȷȍǸȍȑɗ ȑɗɞɔɡɞɡɔǸȧɗ ȑȽȝɔȑȽɞǸȍǸɗ ɐȑȷɃ ȇȧȽȑȼǸ ȽǸȇȧɃȽǸȷ  

!Ƀ ȼȑɗȼɃ ɞȑȼɐɃ  Ǹ ǸȽǹȷȧɗȑ ȍȑ cǸɐɃȷȧɞǸȽɃ ȑϩȧȍȑȽȇȧǸ Ǹ ȍȧȼȑȽɗȂɃ ȧȍȑɃȷɄȞȧȇǸ ȍȑɗɗȑ ȧȼɐǸɗɗȑ  !Ƀ ȍȧɗȇɡɞȧɔ 

Ƀ ɐǸɐȑȷ ȍǸ ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ ȽǸ ȇɡȷɞɡɔǸ ȆɔǸɗȧȷȑȧɔǸ ȍɃɗ ǸȽɃɗ ♄♩♠♃  Ƀ ǸɡɞɃɔ ɃȆɗȑɔϩǸ ɓɡȑ Ǹ ɔȑȷǸȊȂɃ ȍǸ ȑȷȧɞȑ 

ȇɡȷɞɡɔǸȷ ȇɃȼ Ƀ ɗǸȼȆǸ ȑɔǸ ȼǸɔȇǸȍǸ ɐɃɔ ɡȼǸ ϩǸȷɃɔȧϵǸȊȂɃ ǸȼȆȩȞɡǸ ȍɃ ȼǸɞȑɔȧǸȷ ɐɃɐɡȷǸɔ 

 

 Ǹ ɔȑȷǸȊȂɃ ȍǸ ȑȷȧɞȑ ȇɡȷɞɡɔǸȷ ȇɃȼ Ǹ ȼɢɗȧȇǸ ɐɃɐɡȷǸɔ ȑɔǸ ȼǸɔȇǸȍǸ ɐȑȷǸ ǸɐɔȑȇȧǸȊȂɃ ȍȧɗɞɔǸȩȍǸ ȑ 
ȍȧɗɞǸȽȇȧǸȍǸ  ɓɡȑ ϩȧǸ ȧȼɐɃɔɞǻȽȇȧǸ ɗɃȆɔȑɞɡȍɃ ȽɃ ȼǸɞȑɔȧǸȷ ȆɔɡɞɃ ȍɃ ǸɔɞȧɗɞǸ ɐɃɐɡȷǸɔ  Ǹ ɗȑɔ 
ȷǸɐȧȍǸȍɃ ɐȑȷɃ ǸɔɞȧɗɞǸ ȇɡȷɞɃ  bǸɗ ǸȽɞȑɗ ȍȧɗɗɃ  Ƀ ȼǸɞȑɔȧǸȷ ȍȑϩȑɔȧǸ ɗȑɔ ɐɔȑɗȑɔϩǸȍɃ  ȝɃɔǸ ȍɃɗ 
ǸȼȆȧȑȽɞȑɗ ȇɃȼȑɔȇȧǸȧɗ ȍǸɗ ɔǹȍȧɃɗ  cǸɐɃȷȧɞǸȽɃ  ♅♃♄♇  ɐ  ♥♣ 

 

cȑɗɗȑ ɗȑȽɞȧȍɃ  Ƀ ɐɔɃȲȑɞɃ ȽǸȇȧɃȽǸȷɐɃɐɡȷǸɔ ȧȼɐȷȧȇǸϩǸ ɡȼǸ ɃɐȑɔǸȊȂɃ ɐǸɔǸȍɃϯǸȷ  ɐɔȑɗȑɔϩǸɔ Ǹ 

ȇɡȷɞɡɔǸ ɐɃɐɡȷǸɔ ȇɃȼɃ ȝɃȽɞȑ ȍȑ ǸɡɞȑȽɞȧȇȧȍǸȍȑ ȽǸȇȧɃȽǸȷ ȑ ȑϯɐɔȑɗɗȂɃ ɐɔȧϩȧȷȑȞȧǸȍǸ ȍǸ ȧȍȑȽɞȧȍǸȍȑ 

ȆɔǸɗȧȷȑȧɔǸ  ȼǸɗ ǸɃ ȼȑɗȼɃ ɞȑȼɐɃ ɗɡȆȼȑɞȕȷǸ Ǹ ɡȼ ɐɔɃȇȑɗɗɃ ȍȑ ȑɗɞȧȷȧϵǸȊȂɃ ȑ ȼȑȍȧǸȊȂɃ ȇɃȽȍɡϵȧȍɃ ɐȑȷǸɗ 

ȑȷȧɞȑɗ ȧȽɞȑȷȑȇɞɡǸȧɗ ȑ ǸɔɞȩɗɞȧȇǸɗ 

:ɗɗǸ ȇɃȽɞɔǸȍȧȊȂɃ ȼǸȽȧȝȑɗɞǸɗȑ ɞǸȼȆȒȼ ȽǸ ɐȑɔȇȑɐȊȂɃ ȍɃ ɐɔɄɐɔȧɃ cȑȷɗɃȽ uȑɔȑȧɔǸ ȍɃɗ {ǸȽɞɃɗ ǸɃ 

ȇɃȼȑȽɞǸɔ ɔȑɞɔɃɗɐȑȇɞȧϩǸȼȑȽɞȑ Ƀ ȼɃȍɃ ȇɃȼɃ Ǹ ȼɢɗȧȇǸ ȑɔǸ ȑȼɐɔȑȞǸȍǸ ȑȼ ɗȑɡɗ ɐɔȧȼȑȧɔɃɗ ɞɔǸȆǸȷȤɃɗ 

 

:ɡ ɞȧϩȑ ɡȼǸ ȑɗȇɃȷǸ Ȇȑȼ ɗȧȼɐȷȑɗ  ¦ȼ ǸɐɔȑȽȍȧϵǸȍɃ ȍɃ ȇȧȽȑȼǸ ǸȼȑɔȧȇǸȽɃ ȑ ȝɡȧ 
ɞɔǸȽɗȝɃɔȼǸȽȍɃ ǸɓɡȧȷɃ ȽɡȼǸ ȑϯɐȑɔȧȕȽȇȧǸ ȇǸɔȧɃȇǸ   Ǹ ȼɢɗȧȇǸ ȑɔǸ ȑȼɐɔȑȞǸȍǸ ȍȑɗɗǸ ȝɃɔȼǸ  
ɗȑȞɡȧȽȍɃ Ƀ ɐǸȍɔȂɃ ȍɃ ȝȧȷȼȑ ǸȼȑɔȧȇǸȽɃ  cȂɃ ȤǸϩȧǸ ȼɡȧɞǸ ȍȧɗȇɡɗɗȂɃ Ǹ ɔȑɗɐȑȧɞɃ  uɃɔɓɡȑ ɓɡȑȼ 
ȧǸ ȝǸϵȑɔ Ǹ ȼɢɗȧȇǸ ȽȂɃ ɞȧȽȤǸ ȽǸȍǸ Ǹ ϩȑɔ ȇɃȼ Ƀ ȝȧȷȼȑ  £ȧȽȤǸ ɓɡȑ ȇȤǸȼǸɔ Ƀ ȇɃȼɐɃɗȧɞɃɔ  Ƀ ǸɡɞɃɔ 
ȼɡɗȧȇǸȷ  :ȽɞȂɃ ȑɡ ȼȑ ɗɡȆȼȑɞȧǸ ǽɓɡȑȷǸ ϩȧɗȂɃ ȍȑ ɓɡȑȼ ȧǸ ȝǸϵȑɔ Ǹ ȼɢɗȧȇǸ   cɃ xɆɢ κɢɜȗ 
ɜɢɳɽȰ ɐɔȧȽȇȧɐǸȷȼȑȽɞȑ  Ȥǹ ɡȼ ȑϯȇȑɗɗɃ ȍȑ ȼɢɗȧȇǸ  : ɞǸȼȆȒȼ ɡȼ ȑϯȇȑɗɗɃ ȽǸ ɐɔɄɐɔȧǸ 
ɓɡǸȷȧȍǸȍȑ ȍǸ ȼɢɗȧȇǸ  cȂɃ Ǹ ȼɢɗȧȇǸ ɓɡȑ ȑɗɞǹ ȍȑȽɞɔɃ ȍǸ ǸȊȂɃ  ȽȂɃ Ƀ ɗǸȼȆǸ  ȼǸɗ Ƀ 
ȇɃȼȑȽɞǹɔȧɃ  OɗɗɃ ɐɃɔɓɡȑ Ȥǹ ɡȼǸ ȍȧɗɐǸɔȧȍǸȍȑ ȇɡȷɞɡɔǸȷ ȧȼȑȽɗǸ  ɡȼǸ ɃɔɓɡȑɗɞɔǸ  uɃɔ ȧɗɗɃ  ȑȼ 
²ɆȬȗɶ ɶȰȦȗɶ ȑɡ ȽȂɃ ȇɃȽɗȑȞɡȧǸ ȑȽȇɃȽɞɔǸɔ ȼɢɗȧȇǸ ɐǸɔǸ Ƀ ȝȧȷȼȑ  h ɐɔɃȍɡɞɃɔ ȍȧϵȧǸ  ȇǸȍȕ Ǹ 
ȼɢɗȧȇǸ  ɞȑȼ ɡȼ ȝɡȷǸȽɃ Ǹȩ ɓɡȑ ɐɃȍȑ ȝǸϵȑɔ  ϩǸȼɃɗ ȆɃɞǸɔ ɡȼǸ ɃɔɓɡȑɗɞɔǸ  bǸɗ ȑɡ ȽȂɃ 
ȇɃȽɗȑȞɡȧǸ ȇɃȼȆȧȽǸɔ Ǹ ɃɔɓɡȑɗɞɔǸ ȍȑ ȽȂɃ ɗȑȧ ɓɡȑ ȼǸȑɗɞɔɃ ȇɃȼ ǸɓɡȑȷǸɗ ȧȼǸȞȑȽɗ ȍɃ ȝȧȷȼȑ  
ɓɡǸȽȍɃ ȑȷȑ Ȓ Ƀ ɐɔɄɐɔȧɃ ɗɃȼ ɓɡȑ Ƀ ɗȑɔɞȂɃ ȍȑȧϯǸ ȽǸ ȇǸȆȑȊǸ  Ȓ Ǹ ǸɡɗȕȽȇȧǸ ȍǸ ȼɢɗȧȇǸ  {ǸȽɞɃɗ  
♅♃♃♄  Ǹɐɡȍ EɡȑɔɔȧȽȧ ZɢȽȧɃɔ  ♅♃♃♩  ɐ  ♅♄♦ 
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ψ 

uǸɔǸȷȑȷǸȼȑȽɞȑ  ɃɡɞɔǸ ȷȧȽȤǸ ȍȑ ȑϯɐȑɔȧȼȑȽɞǸȊȂɃ ɗȑ ȍȑɗȑȽϩɃȷϩȑ ȽɃ ȧȽɞȑɔȧɃɔ ȍɃ 0ȧȽȑȼǸ cɃϩɃ  

0ɃȼɃ ɃȆɗȑɔϩǸ ]ɡȩϵǸ !ȷϩȧȼ  ȑȼȆɃɔǸ Ƀ ȑȼɐɔȑȞɃ ȍȑ ȼɢɗȧȇǸ ȍȑ ϩǸȽȞɡǸɔȍǸ ȽȂɃ ɞȑȽȤǸ ɗȧȍɃ 

ɐɔȑȍɃȼȧȽǸȽɞȑ ȽɃ ȼɃϩȧȼȑȽɞɃ  ȑȷȑ ȑɗɞȑϩȑ ɐɔȑɗȑȽɞȑ ȑȼ ǸȷȞɡȽɗ ȝȧȷȼȑɗ ȍȑ ȍȧɔȑɞɃɔȑɗ ȇɃȼɃ EȷǸɡȆȑɔ xɃȇȤǸ  

ZɃǸɓɡȧȼ uȑȍɔɃ ȍȑ !ȽȍɔǸȍȑ ȑ ´Ǹȷɞȑɔ ]ȧȼǸ ZɢȽȧɃɔ  ɗɃȆɔȑɞɡȍɃ ɐɃɔ ȼȑȧɃ ȍǸ ɡɞȧȷȧϵǸȊȂɃ ȍȑ ɃȆɔǸɗ 

ɐɔȑȑϯȧɗɞȑȽɞȑɗ ȍȑ ȇɃȼɐɃɗȧɞɃɔȑɗ ǸɗɗɃȇȧǸȍɃɗ ǽɗ ϩǸȽȞɡǸɔȍǸɗ ȍɃ ɗȒȇɡȷɃ ¹¹  :Ƚɞɔȑ Ƀɗ ȽɃȼȑɗ ȼɃȆȧȷȧϵǸȍɃɗ 

Ƚȑɗɗȑɗ ȝȧȷȼȑɗ ȑȽȇɃȽɞɔǸȼɗȑ :ȍȞǸɔ ²ǸɔȘɗȑ  uȧȑɔɔȑ {ȇȤǸȑȝȝȑɔ  uȧȑɔɔȑ LȑȽɔϰ  bȧȇȤȑȷ uȤȧȷȧɐɐɃɞ  bǸɔȷɃɗ 

cɃȆɔȑ  :ɔȽɗɞ ´ȧȍȼȑɔ  ZǸȇȑȞɡǸϰ ]ȧȽɗ  ´Ǹȷɞȑɔ {ȼȑɞǸȵ  ZɃȽ !ɐɐȷȑɞɃȽ ȑ !ȷ \ɃɃɐȑɔ !ȷϩȧȼ  ♅♃♅♆  ɐ  

♥♦♥♩  0ɃȼɃ ɗɡȞȑɔȑ Ǹ ǸɡɞɃɔǸ  Ǹ ɡɞȧȷȧϵǸȊȂɃ ȍȑɗɗȑ ɔȑɐȑɔɞɄɔȧɃ ȑɗɞȑϩȑ ɞǸȼȆȒȼ ɔȑȷǸȇȧɃȽǸȍǸ ǽ ȇȧɔȇɡȷǸȊȂɃ 

ȝɃȽɃȞɔǹȝȧȇǸ ȍɃ ɐȑɔȩɃȍɃ  ɓɡȑ ǸȼɐȷȧǸϩǸ Ƀ ǸȇȑɗɗɃ Ǹ ȞɔǸϩǸȊɎȑɗ ȑ ȝǸϩɃɔȑȇȧǸ Ƀ ȑȼɐɔȑȞɃ ȍȑ ȼɢɗȧȇǸ 

ɐɔȑȑϯȧɗɞȑȽɞȑ ȽǸɗ ɞɔȧȷȤǸɗ ȇȧȽȑȼǸɞɃȞɔǹȝȧȇǸɗ 

:Ƚɞɔȑ Ƀɗ ȇǸɗɃɗ ȼǸȧɗ ɗȧȞȽȧȝȧȇǸɞȧϩɃɗ ȍȑɗɗȑ ɡɗɃ ȍȑ ȼɢɗȧȇǸ ɐɔȑȑϯȧɗɞȑȽɞȑ ȽɃ 0ȧȽȑȼǸ cɃϩɃ ȑȽȇɃȽɞɔǸ

ɗȑ 6Ȱʀɶ Ȱ ɢ ȬɆȗȥɢ ɜȗ ɽȰɳɳȗ Ȭɢ ɶɢɖ xɃȇȤǸ  ♄♩♣♇  0ɃȼɃ ȼɃɗɞɔǸ EɡȑɔɔȧȽȧ ZɢȽȧɃɔ  EȷǸɡȆȑɔ ȧȽȧȇȧǸȷȼȑȽɞȑ 

ȇɃȞȧɞǸϩǸ ɡɞȧȷȧϵǸɔ ɐȑȊǸɗ ȍȑ ȇɃȼɐɃɗȧɞɃɔȑɗ ȑɡɔɃɐȑɡɗ ȇɃȼɃ /ǸȇȤ  /ȑȑɞȤɃϩȑȽ ȑ /ɔǸȤȼɗ  h ȇɃȽɞǸɞɃ ȍȑȇȧɗȧϩɃ 

ȇɃȼ Ǹ ȼɢɗȧȇǸ ȍȑ ²ȧȷȷǸ]ɃȆɃɗ ɃȇɃɔɔȑ ȍɡɔǸȽɞȑ Ǹɗ ȝȧȷȼǸȞȑȽɗ  ɓɡǸȽȍɃ Ƀ ȇɃɔɔɃɞȑȧɔȧɗɞǸ ´Ǹȷɞȑɔ ]ȧȼǸ ZɢȽȧɃɔ 

ȑȽȇɃȽɞɔǸ ȍȧɗȇɃɗ ȍɃ ȇɃȼɐɃɗȧɞɃɔ ȽǸ ȆȧȆȷȧɃɞȑȇǸ ȍǸ !ȷȧǸȽȊǸ DɔǸȽȇȑɗǸ ȍȑ {ǸȷϩǸȍɃɔ ȑ Ƀɗ ȷȑϩǸ ɐǸɔǸ ɓɡȑ Ƀ 

ȍȧɔȑɞɃɔ ɐɡȍȑɗɗȑ ɃɡϩȧȷɃɗ ȽǸɗ ɐɔɄɐɔȧǸɗ ȷɃȇǸȊɎȑɗ  ! ɐǸɔɞȧɔ ȍȑɗɗǸ ȑɗȇɡɞǸ  Ǹ ɃɐȊȂɃ ɐɃɔ ²ȧȷȷǸ]ɃȆɃɗ ɗȑ 

ȇɃȽɗɃȷȧȍǸ ȑ Ǹ ɐɔȑɗȑȽȊǸ ȍȑɗɗǸ ȼɢɗȧȇǸ ɞɃɔȽǸɗȑ ȑȽɞȂɃ ɡȼ ȑȷȑȼȑȽɞɃ ȧȼɐɃɔɞǸȽɞȑ ȽǸ ȇɃȽɗɞɔɡȊȂɃ ȍɔǸȼǹɞȧȇǸ 

ȍɃ ȝȧȷȼȑ  ȧȽȝȷɡȑȽȇȧǸȽȍɃ Ƀ ɔȧɞȼɃ ȍǸ ȼɃȽɞǸȞȑȼ ȑ Ǹ ɃɔȞǸȽȧϵǸȊȂɃ ȍȑ ȍȧϩȑɔɗǸɗ ɗȑɓɡȕȽȇȧǸɗ ´Ǹȷɞȑɔ ]ȧȼǸ 

ZɢȽȧɃɔ Ǹɐɡȍ EɡȑɔɔȧȽȧ ZɢȽȧɃɔ  ♅♃♃♩  ɐ  ♅♃♣ 

! ȧȽȇɃɔɐɃɔǸȊȂɃ ȍȑ ɃȆɔǸɗ ȍȑ ²ȧȷȷǸ]ɃȆɃɗ  ɓɡȑ ȽȂɃ ǸɐǸɔȑȇȧǸ ȑȼ ɞɔȧȷȤǸɗ ȍȑ ȝȧȷȼȑɗ ȆɔǸɗȧȷȑȧɔɃɗ Ȥǹ 

ȼǸȧɗ ȍȑ ɡȼǸ ȍȒȇǸȍǸ  Ǹȍɓɡȧɔȑ ɡȼ ɗȧȞȽȧȝȧȇǸȍɃ ȧȍȑɃȷɄȞȧȇɃ ȑɗɐȑȇȩȝȧȇɃ ȽɃ 0ȧȽȑȼǸ cɃϩɃ  ɗɡǸ ȼɢɗȧȇǸ ɐǸɗɗǸ 

Ǹ ɃɐȑɔǸɔ ȇɃȼɃ ɗȧȞȽɃ ȍȑ ɡȼ ȇȧȽȑȼǸ ǸɡɞɄȇɞɃȽȑ ȇɃȼɐɔɃȼȑɞȧȍɃ ȇɃȼ Ǹ ɓɡȑɗɞȂɃ ȽǸȇȧɃȽǸȷ  :ȼ ȆɃǸ ɐǸɔɞȑ 

ȍȑɗɗǸ ɐɔɃȍɡȊȂɃ  Ǹ ȑɗȇɃȷȤǸ ȍɃ ȇɃȼɐɃɗȧɞɃɔ ɐǸɔȑȇȑ ɔȑɗɐɃȽȍȑɔ ȼȑȽɃɗ Ǹ ɡȼǸ ȧȍȑȽɞȧȝȧȇǸȊȂɃ ȑɗɞȒɞȧȇǸ ȑɗɞɔȧɞǸ 

ȇɃȼ ɗȑɡ ȑɗɞȧȷɃ ȼɡɗȧȇǸȷ ȍɃ ɓɡȑ ǽ ɞȑȽɞǸɞȧϩǸ ȍȑ ȧȽɗȇɔȑϩȑɔ Ƀ ȝȧȷȼȑ ȑȼ ɡȼ ȤɃɔȧϵɃȽɞȑ ȇɡȷɞɡɔǸȷ ȑ ɐɃȷȩɞȧȇɃ 

ȷȧȞǸȍɃ ǽ ȧȍȑȧǸ ȍȑ ȽǸȊȂɃ  EɡȑɔɔȧȽȧ ZɢȽȧɃɔ ȧȍȑȽɞȧȝȧȇǸ ɐȑȷɃ ȼȑȽɃɗ ɃȽϵȑ ȷɃȽȞǸɗȼȑɞɔǸȞȑȽɗ ȍǸ ȍȒȇǸȍǸ ȍȑ 

♄♩♣♃ ɓɡȑ ɔȑȇɃɔɔȑȼ Ǹ ɃȆɔǸɗ ȍȑ ²ȧȷȷǸ]ɃȆɃɗ  ɓɡǸɗȑ ɞɃȍɃɗ ȷȧȞǸȍɃɗ ǸɃ ȇǸȼɐɃ ȇȧȽȑȼǸȽɃϩȧɗɞǸ Ƀɡ Ǹ ɗȑɡ 

ȑȽɞɃɔȽɃ ȧȼȑȍȧǸɞɃ EɡȑɔɔȧȽȧ ZɢȽȧɃɔ  ♅♃♃♩  :ɗɗǸ ɔȑȇɃɔɔȕȽȇȧǸ ɐɃȍȑ ɗȑɔ ȇɃȼɐɔȑȑȽȍȧȍǸ ǽ ȷɡϵ ȍɃ ɐɔɃȲȑɞɃ 

ȇɡȷɞɡɔǸȷ ȼǸȧɗ ǸȼɐȷɃ ȍɃ ɐȑɔȩɃȍɃ  ȽɃ ɓɡǸȷ Ǹ ȆɡɗȇǸ ɐɃɔ ɡȼǸ ȧȍȑȽɞȧȍǸȍȑ ȽǸȇȧɃȽǸȷ ǸɐǸɔȑȇȧǸ ϩȧȽȇɡȷǸȍǸ ǽɗ 
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ω 

ɐɔɃɐɃɗɞǸɗ ȍȑ ɗɡɐȑɔǸȊȂɃ ȍɃ ɗɡȆȍȑɗȑȽϩɃȷϩȧȼȑȽɞɃ1  0ɃȼɃ ɃȆɗȑɔϩǸ Ƀ ǸɡɞɃɔ 

 

 Ǹ ȆɡɗȇǸ ȍȑ ɡȼǸ ȧȍȑȽɞȧȍǸȍȑ ȽǸȇȧɃȽǸȷ  ɡȼǸ ȍǸɗ ȇɃȽȍȧȊɎȑɗ ȆǹɗȧȇǸɗ ɐǸɔǸ ɡȼǸ ɐɔɃɐɃɗɞǸ ȍȑ 
ɗɡɐȑɔǸȊȂɃ ȍɃ ɗɡȆȍȑɗȑȽϩɃȷϩȧȼȑȽɞɃ  Ȓ ɡȼǸ ȇǸɔǸȇɞȑɔȩɗɞȧȇǸ ȼɡȧɞɃ ȼǸɔȇǸȽɞȑ ȍǸ ɐɔɃȍɡȊȂɃ 
ȇɡȷɞɡɔǸȷ ȍɃɗ ǸȽɃɗ ɗȑɗɗȑȽɞǸ  h 0ȧȽȑȼǸ cɃϩɃ ȍȑɗɐɃȽɞǸɔȧǸ ȇɃȼɃ ɡȼǸ ȍǸɗ ȑϯɐɔȑɗɗɎȑɗ ȼǹϯȧȼǸɗ 
ȍȑɗɗȑ ɔȑɗȞǸɞȑ ȍȑ ɐɔɃȲȑɞɃ ȍȑ ȽǸȊȂɃ  Ȳǹ ɐɔȑɗȑȽɞȑ ȑȽɞɔȑ Ƀɗ ȼɃȍȑɔȽȧɗɞǸɗ ȽǸȇȧɃȽǸȷȧɗɞǸɗ  6ȑ ȇȑɔɞǸ 
ȝɃɔȼǸ  ɐɃȍȑɗȑ ȍȧϵȑɔ ɓɡȑ Ƀ ȼɃȍȑɔȽȧɗȼɃ ȇȤȑȞǸ ǸɃ ȇȧȽȑȼǸ ȽɃɗ ǸȽɃɗ ɗȑɗɗȑȽɞǸ  !ɗɗȧȼ  ²ȧȷȷǸ
]ɃȆɃɗ  Ƀ ȼǸȧɗ ȇȑȷȑȆɔǸȍɃ ȇɃȼɐɃɗȧɞɃɔ ȼɃȍȑɔȽȧɗɞǸ ȽǸȇȧɃȽǸȷȧɗɞǸ  ȑɔǸ ɡȼǸ ȑɗȇɃȷȤǸ ȽǸɞɡɔǸȷ  
EɡȑɔɔȧȽȧ ZɢȽȧɃɔ  ♅♃♃♩  ɐ  ♄♅♥ 

 

cȑɗɗȑ ɓɡǸȍɔɃ ȍȑ ȇɔȧɗȑ ȍɃ ȼɃȍȑȷɃ ȍȑ ɐɔɃȍɡȊȂɃ ǸɗɗɃȇȧǸȍɃ ǸɃɗ ȑɗɞɢȍȧɃɗ ȑ ȍȑ ɔȑɃɔȞǸȽȧϵǸȊȂɃ ȍɃɗ 

ȇȧɔȇɡȧɞɃɗ ȇɡȷɞɡɔǸȧɗ ɓɡȑ ȑɗɞɔɡɞɡɔǸϩǸȼ Ƀ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ ȽɃ ɐȑɔȩɃȍɃ  Ǹ ȼɢɗȧȇǸ ȍȑȧϯǸ ȍȑ ɃɐȑɔǸɔ ɗȑȞɡȽȍɃ 

ɡȼ ȼɃȍȑȷɃ ɔȑȷǸɞȧϩǸȼȑȽɞȑ ȑɗɞǹϩȑȷ ȑ ɐǸɗɗǸ ȑȽɞȂɃ Ǹ Ǹɗɗɡȼȧɔ ȝɡȽȊɎȑɗ ȤȑɞȑɔɃȞȕȽȑǸɗ ȽɃ ȧȽɞȑɔȧɃɔ ȍɃ ȇȧȽȑȼǸ 

ȼɃȍȑɔȽɃ   :ȼ ɡȼ ȧȽɞȑɔϩǸȷɃ ȧȽȝȑɔȧɃɔ Ǹ ɡȼ ǸȽɃ  ɞɔȕɗ ɗɃȷɡȊɎȑɗ ɗɃȽɃɔǸɗ ɔǸȍȧȇǸȷȼȑȽɞȑ ȍȧɗɞȧȽɞǸɗ ȑȼȑɔȞȑȼ 

ȽɃ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ  :ȼ ²ɆȬȗɶ ɶȰȦȗɶ {ǸȽɞɃɗ  ♄♩♣♆  cȑȷɗɃȽ uȑɔȑȧɔǸ ȍɃɗ {ǸȽɞɃɗ ɐɔȧϩȧȷȑȞȧǸ Ƀ ɗɃȼ ȍȧɔȑɞɃ 

ȑ Ǹ ȑϯɐȷɃɔǸȊȂɃ ȑϯɐɔȑɗɗȧϩǸ ȍɃ ɔɡȩȍɃ  ɔȑȍɡϵȧȽȍɃ ǸɃ ȼȩȽȧȼɃ Ǹ ɐɔȑɗȑȽȊǸ ȍȑ ȼɢɗȧȇǸ ȇɃȼɐɃɗɞǸ  :ȼ 6Ȱʀɶ Ȱ 

ɢ ȬɆȗȥɢ ɜȗ ɽȰɳɳȗ Ȭɢ ɶɢɖ xɃȇȤǸ  ♄♩♣♇  EȷǸɡȆȑɔ xɃȇȤǸ ȼɃȆȧȷȧϵǸ ɔȑɐȑɔɞɄɔȧɃ ȼɡɗȧȇǸȷ ɐɔȑȑϯȧɗɞȑȽɞȑ  

ɗɃȆɔȑɞɡȍɃ ²ȧȷȷǸ]ɃȆɃɗ  ȇɃȼɃ ȑȷȑȼȑȽɞɃ ǸȷȑȞɄɔȧȇɃ  ȧȽɗȑɔȧȍɃ ȑȼ ɡȼǸ ȍɔǸȼǸɞɡɔȞȧǸ ȒɐȧȇǸ ȑ ɐɃȷȧɞȧϵǸȍǸ  

Zǹ ȑȼ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇  Ǹ ȇɃȷǸȆɃɔǸȊȂɃ ȑȽɞɔȑ ´Ǹȷɞȑɔ LɡȞɃ \ȤɃɡɔȧ ȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ 

ȧȽɞɔɃȍɡϵ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ǸɗɗɃȇȧǸȍɃɗ ǽ ȼɢɗȧȇǸ ȍȑ ϩǸȽȞɡǸɔȍǸ ȑ ǽ ȑϯɐȑɔȧȼȑȽɞǸȊȂɃ ȑȷȑɞɔɃǸȇɢɗɞȧȇǸ  

ǸɐɔɃϯȧȼǸȽȍɃ Ǹ ɞɔȧȷȤǸ ɗɃȽɃɔǸ ȍǸɗ ɐɔǹɞȧȇǸɗ ȍȑ ȑɗɞɢȍȧɃ ȑ ȍǸɗ ȷȧȽȞɡǸȞȑȽɗ ȼɡɗȧȇǸȧɗ ȇɃȽɞȑȼɐɃɔǻȽȑǸɗ ²ɆȬȗɶ 

ɶȰȦȗɶ ȑ 6Ȱʀɶ Ȱ ɢ ȬɆȗȥɢ ɜȗ ɽȰɳɳȗ Ȭɢ ɶɢɖ ɐǸɔɞȧȇȧɐǸɔȧǸȼ ȍǸ ȼɃɗɞɔǸ ȇɃȼɐȑɞȧɞȧϩǸ ȍɃ DȑɗɞȧϩǸȷ ȍȑ 0ǸȽȽȑɗ ȍȑ 

♄♩♣♇  ȑȽɓɡǸȽɞɃ cɢɆɽȰ ήȗκɆȗ ȧȽɞȑȞɔǸɔȧǸ Ǹ ȇɃȼɐȑɞȧȊȂɃ ɃȝȧȇȧǸȷ ȍɃ ȼȑɗȼɃ ȝȑɗɞȧϩǸȷ ȽɃ ǸȽɃ ɗȑȞɡȧȽɞȑ  ȑȼ 

♄♩♣♠   

{ȑ ȑȼ 6Ȱʀɶ Ȱ ɢ ȬɆȗȥɢ ɜȗ ɽȰɳɳȗ Ȭɢ ɶɢɖ EȷǸɡȆȑɔ xɃȇȤǸ ȇɃȽɗɞɔɄȧ ɡȼǸ ȼɃȽɞǸȞȑȼ ɗɃȽɃɔǸ ɓɡȑ 

ǸɔɞȧȇɡȷǸ ɐȑȊǸɗ ȍȑ ²ȧȷȷǸ]ɃȆɃɗ  ȼɢɗȧȇǸ ȍȑ ɄɔȞȂɃ ȍȑ /ǸȇȤ  ȇǸȽɞɃɗ ɐɃɐɡȷǸɔȑɗ ȑ ȇǸȽȊɎȑɗ ȇɃȼɐɃɗɞǸɗ ȑȼ 

ɐǸɔȇȑɔȧǸ ȇɃȼ {ȒɔȞȧɃ xȧȇǸɔȍɃ  ȑȼ ȝɃɔȼǸ ȍȑ ȇɃɔȍȑȷ !ȷϩȧȼ  ♅♃♅♆  ȑȼ ²ɆȬȗɶ ɶȰȦȗɶ cȑȷɗɃȽ uȑɔȑȧɔǸ ȍɃɗ 

{ǸȽɞɃɗ ǸȍɃɞǸ ȑɗɞɔǸɞȒȞȧǸ ɃɐɃɗɞǸ  Ǹ ɗɡɐɔȑɗɗȂɃ ɓɡǸɗȑ ȇɃȼɐȷȑɞǸ ȍǸ ȼɢɗȧȇǸ ȑϯɞɔǸȍȧȑȞȒɞȧȇǸ ȑ Ǹ ϩǸȷɃɔȧϵǸȊȂɃ ȍǸ 

ȼǸɞȑɔȧǸȷȧȍǸȍȑ ɗɃȽɃɔǸ ȍɃ ǸȼȆȧȑȽɞȑ bǸȧǸ  ♅♃♄♃  EɡȑɔɔȧȽȧ ZɢȽȧɃɔ  ♅♃♃♩  ¹Ǹϩȧȑɔ  ♄♩♩♆ 

  

 
1 ! ɡɞȧȷȧϵǸȊȂɃ ȍȑɗɗǸɗ ɃȆɔǸɗ ȝɃȧ ɞǸȼȆȒȼ ȝǸȇȧȷȧɞǸȍǸ ɐȑȷǸ ɐɔɃȽɞǸ ȇɃȷǸȆɃɔǸȊȂɃ ȍȑ !ɔȼȧȽȍǸ ²ȧȷȷǸ]ɃȆɃɗ  ϩȧɢϩǸ ȍɃ ȇɃȼɐɃɗȧɞɃɔ  
ȇɡȲǸ Ǹɞȧɞɡȍȑ ȍȑ ǸɐɃȧɃ ǸɃɗ ȲɃϩȑȽɗ ȇȧȽȑǸɗɞǸɗ ȇɃȽɞɔȧȆɡȧɡ ɐǸɔǸ ϩȧǸȆȧȷȧϵǸɔ Ƀ ɡɗɃ ȍɃɗ ȝɃȽɃȞɔǸȼǸɗ 
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ρπ 

cɢɆɽȰ ήȗκɆȗ ɐɃɔ ɗɡǸ ϩȑϵ  ȽȂɃ ɗȑ ǸȷȧȽȤǸ Ǹ ȽȑȽȤɡȼǸ ȍȑɗɗǸɗ ɗɃȷɡȊɎȑɗ  ! ɞɔȧȷȤǸ ȇɃȼɐɃɗɞǸ ɐɃɔ 

xɃȞȒɔȧɃ 6ɡɐɔǸɞ ȽȂɃ ȆɡɗȇǸ ɡȼǸ ȝɡȽȊȂɃ ȒɐȧȇɃȍȧȍǹɞȧȇǸ ɐǸɔǸ Ǹ ȼɢɗȧȇǸ Ƚȑȼ Ǹ ɗɡȆɗɞȧɞɡȧ ɐɃɔ ɡȼǸ ȑɗɞȒɞȧȇǸ 

ȽǸɞɡɔǸȷȧɗɞǸ ȍɃ ɗɃȼ ȍȧɔȑɞɃ  h ȇɃȼɐɃɗȧɞɃɔ ɃɔȞǸȽȧϵǸ Ƀ ȼǸɞȑɔȧǸȷ ɗɃȽɃɔɃ ɗȑȞɡȽȍɃ ɐɔȧȽȇȩɐȧɃɗ ȍȑɔȧϩǸȍɃɗ ȍǸ 

ȼɢɗȧȇǸ ȍȑ ϩǸȽȞɡǸɔȍǸ ȍɃ ɐɄɗȞɡȑɔɔǸ  ȑϯɐȷɃɔǸȽȍɃ ȑɗȇɔȧɞǸ ɐɃȽɞȧȷȤȩɗɞȧȇǸ ȑ ɔȑȷǸȊɎȑɗ ȍȑ ȇɃȽɞɔǸɐɃȽɞɃ ȑȽɞɔȑ 

ȍȧȝȑɔȑȽɞȑɗ ɐȷǸȽɃɗ ɗɃȽɃɔɃɗ  :ɗɗǸ ȇɃȽȇȑɐȊȂɃ ǸɐɔɃϯȧȼǸɗȑ ȍȑ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ȍȑ ȼɃȽɞǸȞȑȼ ȧȽɞȑȽɗȧϩǸ 

ɐɔȑɗȑȽɞȑɗ ɞǸȽɞɃ ȽǸɗ ȑϯɐȑɔȧȕȽȇȧǸɗ ȼɡɗȧȇǸȧɗ ȍǸ ϩǸȽȞɡǸɔȍǸ ȑɡɔɃɐȑȧǸ ɓɡǸȽɞɃ ȽǸɗ ȝɃɔȼɡȷǸȊɎȑɗ ɞȑɄɔȧȇǸɗ ȍɃ 

ȇɃȽȇɔȑɞȧɗȼɃ ȆɔǸɗȧȷȑȧɔɃ  ȇɡȲɃɗ ɞȑϯɞɃɗ ȍȧǸȷɃȞǸϩǸȼ ȑϯɐȷȧȇȧɞǸȼȑȽɞȑ ȇɃȼ Ǹ ɞȑɃɔȧǸ ȍǸ ȼɃȽɞǸȞȑȼ ȍȑ {ȑɔȞȑȧ 

:ȧɗȑȽɗɞȑȧȽ 

h ȇȧȽȑǸɗɞǸ ɗɃϩȧȒɞȧȇɃ Ȓ ȇȧɞǸȍɃ ȽɃȼȧȽǸȷȼȑȽɞȑ ȽɃ uɖȗɜɢɯɆɖɢɽɢ ɯȗɳȗ ɯɢȰɶɆȗ ȦɢɜȦɳȰɽȗ ♄♩♠♦  

ȍɃȇɡȼȑȽɞɃ ȝɡȽȍǸȇȧɃȽǸȷ ȍɃ ȇɃȽȇɔȑɞȧɗȼɃ ȆɔǸɗȧȷȑȧɔɃ ȑ ȼǸɞɔȧϵ ȇɃȽȇȑȧɞɡǸȷ ȍɃ bȗɜɆȼȰɶɽɢ bʁɶɆȦȗ cɢήȗ ! 

ȷɄȞȧȇǸ ȍȑ ȇɃȽȇȧɗȂɃ ȑ ȍȧϩȑɔɗȧȍǸȍȑ ȝɃɔȼǸȷ ǸɐɔɃϯȧȼǸ Ǹ ȑɗȇɔȧɞǸ ȼɡɗȧȇǸȷ ȍȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ ȍǸɗ ȝɃɔȼɡȷǸȊɎȑɗ 

ȍɃ ȇɃȽȇɔȑɞȧɗȼɃ ȑ ȍǸɗ ȑϯɐȑɔȧȕȽȇȧǸɗ ȍȑȝȑȽȍȧȍǸɗ ɐȑȷɃ ȞɔɡɐɃ bɢɗȧȇǸ cɃϩǸ  cɃ ɐȷǸȽɃ ȇȧȽȑȼǸɞɃȞɔǹȝȧȇɃ  

ɐɃɔ ɗɡǸ ϩȑϵ  ´Ǹȷɞȑɔ LɡȞɃ \ȤɃɡɔȧ ȇɃȽɗɞɔɄȧ ɡȼǸ ȑȽȇȑȽǸȊȂɃ ȼǸɔȇǸȍǸ ɐȑȷɃ ɞɔǸɞǸȼȑȽɞɃ ȧȽɞɔɃɗɐȑȇɞȧϩɃ ȍǸ 

ȑϯɐȑɔȧȕȽȇȧǸ ɡɔȆǸȽǸ  ȇɃȼ ɗȑɡɗ ȇȧȇȷɃɗ ȍȑ ɔȑɐȑɞȧȊȂɃ ȑ ȇȷǸɡɗɡɔǸ  ɐɔɃȇȑȍȧȼȑȽɞɃ ɓɡȑ ɐɔɃȇɡɔǸ ɔȑȝȷȑɞȧɔ 

Ǹ ȇɃȽȍȧȊȂɃ ȍǸ ȇȷǸɗɗȑ ȼȒȍȧǸ ɐǸɡȷȧɗɞǸ ȍȧǸȽɞȑ ȍǸ ȇɔȧɗȑ ɐɃȷȩɞȧȇǸ ɓɡȑ ɗȑ ȧȽɞȑȽɗȧȝȧȇǸϩǸ ȽɃ /ɔǸɗȧȷ ȽǸ ɗȑȞɡȽȍǸ 

ȼȑɞǸȍȑ ȍɃɗ ǸȽɃɗ ♄♩♣♃ 

cȑɗɗȑ ȇȑȽǹɔȧɃ  Ǹ ɔȑɐɔȑɗȑȽɞǸȊȂɃ ȍǸ ȇȷǸɗɗȑ ȼȒȍȧǸ ɡɔȆǸȽǸ ɞɃɔȽǸɗȑ ɞǸȼȆȒȼ ɡȼ ɐɃȽɞɃ ɗȑȽɗȩϩȑȷ ȽɃ 

ȍȑȆǸɞȑ ɐɃȷȩɞȧȇɃ ȑ ȇɡȷɞɡɔǸȷ ȍɃ ɐȑɔȩɃȍɃ  ; Ǹ ɐǸɔɞȧɔ ȍȑɗɗȑ ɐɔɃȆȷȑȼǸ ɓɡȑ ZȑǸȽ0ȷǸɡȍȑ /ȑɔȽǸɔȍȑɞ ȑϯǸȼȧȽǸ 

Ǹ ɔȑȷǸȊȂɃ ȑȽɞɔȑ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ ȍǸ ɗȑȞɡȽȍǸ ȼȑɞǸȍȑ ȍɃɗ ǸȽɃɗ ♄♩♣♃ ȑ Ǹ ȧȽɗɞǸȷǸȊȂɃ ȍɃ ǸɐǸɔǸɞɃ ȇȑȽɗɄɔȧɃ 

Ǹ ɐǸɔɞȧɔ ȍɃ ȞɃȷɐȑ ȼȧȷȧɞǸɔ 

 

h ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ ɓɡȑɔ ǸȽǸȷȧɗǸɔ Ǹ ȇȷǸɗɗȑ ȼȒȍȧǸ  ɓɡȑ Ȓ ȤɃȲȑ ǸɗɗɡȽɞɃ ȍɃɗ ȼǸȧɗ ȍȧϩɡȷȞǸȍɃɗ 
ȽɃɗ ȇȩɔȇɡȷɃɗ ɃȝȧȇȧǸȧɗ  ¦Ƚɗ ǸȇȤǸȼ ɓɡȑ  ȇɃȼ Ǹ ȼɡȍǸȽȊǸ ȍȑ ǸȆɔȧȷ  Ǹ ȇȷǸɗɗȑ ȼȒȍȧǸ ȇɃȽɓɡȧɗɞɃɡ Ƀ 
ɐɃȍȑɔ  ɃɡɞɔɃɗ  ɓɡȑ ȑȷǸ ȝɃȧ ɞɔǸȩȍǸ  :ȼ ɗȑɡ ȽɃȼȑ ȝǸϵɗȑ ȼɡȧɞǸ ȍȑȼǸȞɃȞȧǸ  ZɡɗɞǸȼȑȽɞȑ ɐɃɔ ȧɗɗɃ  
Ƀ ǸɞɡǸȷ ȞɃϩȑɔȽɃ ɐɔȑȝȑɔȑ ȑϩȧɞǸɔ ɓɡȑ ɗȑ ȍȧɗȇɡɞǸȼ Ƀɗ ɐɔɃȆȷȑȼǸɗ ȍǸ ȇȷǸɗɗȑ ȼȒȍȧǸ  ɗȑɡ 
ȇɃȼɐɃɔɞǸȼȑȽɞɃ ɐɃȷȩɞȧȇɃ  ɗɡǸɗ ɐȑɔɗɐȑȇɞȧϩǸɗ  ɞǸȽɞɃ ȼǸȧɗ ɓɡǸȽȍɃ ȑɗɗǸ ȍȧɗȇɡɗɗȂɃ ȧȽȇȷɡȧ 
ɃȆɔȧȞǸɞɃɔȧǸȼȑȽɞȑ ȇɃȽɗȧȍȑɔǸȊɎȑɗ ȞȑɔǸȧɗ ɗɃȆɔȑ Ǹ ȑϩɃȷɡȊȂɃ ȍɃ ɐǸȩɗ ȑ Ƀ ȇɃȽȲɡȽɞɃ ȍȑ ɗɡǸ 
ɐɃɐɡȷǸȊȂɃ  6ɃȽȍȑ ɗȑ ȇɃȽȇȷɡȧ ɓɡȑ ɡȼ ȇȤɃɓɡȑ ȑȽɞɔȑ Ƀ ȞɃϩȑɔȽɃ ȑ Ƀɗ ȝȧȷȼȑɗ ȆɔǸɗȧȷȑȧɔɃɗ Ȓ 
ȽǸɞɡɔǸȷ  ȽȂɃ ɗɄ Ǹ ȇȑȽɗɡɔǸ ɞɃɔȽǸɗȑ ɡȼ ɄɔȞȂɃ ȼǸȧɗ ȝɃɔɞȑ ȑ ȼǸȧɗ ǸɔȆȧɞɔǹɔȧɃ  ȇɃȼɃ ȑȷǸ ɞǸȼȆȒȼ 
ɗȑ ȼɡȷɞȧɐȷȧȇǸ  ȇǸȍǸ ɡȽȧȍǸȍȑ ǸȍȼȧȽȧɗɞɔǸɞȧϩǸ  ɐɃɔ ȼȑȽɃɔ ɓɡȑ ɗȑȲǸ  ȇǸȍǸ ȑȽɞȧȍǸȍȑ ɐɔȧϩǸȍǸ ɐǸɗɗǸ 
Ǹ ɞȑɔ Ƀ ȍȧɔȑȧɞɃ ȍȑ ɐɔǸɞȧȇǸɔ Ǹ ȇȑȽɗɡɔǸ ɓɡȑ Ȇȑȼ ȑȽɞȑȽȍȑɔ ȑȼ ɓɡǸȷɓɡȑɔ ɃȆɔǸ ɓɡȑ ɗȑȲǸ /ȑɔȽǸɔȍȑɞ 
♄♩♣♥  ♅♃♃♥  ɐ  ♄♠♆ 
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ρρ 

uǸɔǸ /ȑɔȽǸɔȍȑɞ  Ǹ ɔȑȷǸȊȂɃ ȍǸ ȇȧȽȑȼǸɞɃȞɔǸȝȧǸ ȆɔǸɗȧȷȑȧɔǸ ȇɃȼ Ǹ ȇȑȽɗɡɔǸ ȑɗɞǸɔȧǸ ȑϯɐɃɗɞǸ 

ɗȧȼȆɃȷȧȇǸȼȑȽɞȑ ȑȼ cɢɆɽȰ ήȗκɆȗ ȇɡȲɃ ȲɃȞɃ ȍȑ ȑɗɐȑȷȤɃɗ ȑ ɗȧȼȑɞɔȧǸɗ ɗɡȞȑɔȧɔȧǸ Ƀ ϩɃϰȑɡɔȧɗȼɃ ȑȽɞɔȑ ȇȑȽɗɃɔ 

ȑ ɃȆɔǸ ǸɔɞȩɗɞȧȇǸ  ! ɔȑȧȝȧȇǸȊȂɃ ȑ Ƀ ǸȷȤȑǸȼȑȽɞɃ ȍǸ ȇȷǸɗɗȑ ȼȒȍȧǸ  ɔȑɐɔȑɗȑȽɞǸȍɃɗ ɐȑȷǸ ȑϯɐȷɃɔǸȊȂɃ ȍȑ ȇȑȽǸɗ 

ȑȽϩɃȷϩȑȽȍɃ ȍȧȽȤȑȧɔɃ ȑ ɗȑϯɃ  ȇȤȑȞǸɔȧǸȼ  ɗȑȞɡȽȍɃ Ƀ ǸɡɞɃɔ  ɓɡǸɗȑ Ǹ ɞɃɔȽǸɔ cɢɆɽȰ ήȗκɆȗ ɡȼ ȝȧȷȼȑ ȝȑȧɞɃ 

ɐǸɔǸ ȇȤɃȇǸɔ Ƀ ɐɢȆȷȧȇɃ ȍɃɗ ȍɃȼȧȽȞɃɗ ȑ Ƀɗ ȇȑȽɗɃɔȑɗ  /ȑɔȽǸɔȍȑɞ  ♅♃♃♥  ɐ  ♄♅♣ 

h ȇɔȩɞȧȇɃ xɡȆȑȽ /ȧǹȝɃɔǸ ɞǸȼȆȒȼ ǸɗɗɃȇȧǸ Ǹ ǸȆɃɔȍǸȞȑȼ ǸȍɡȷɞǸ ȍɃ ȝȧȷȼȑ ǽ ǸɞɡǸȊȂɃ ȍɃ ǸɐǸɔǸɞɃ 

ȇȑȽɗɄɔȧɃ  :ȼ ǸɔɞȧȞɃ ɐɡȆȷȧȇǸȍɃ ȑȼ h :ɶɽȗȬɢ ȬȰ {ꜜ uȗʀɖɢ ɗɃȆ Ƀ ɞȩɞɡȷɃ 0ɢɛ cɢɆɽȰ ήȗκɆȗ ⱷ ȗ ȬȰȼɆɜɆɽɆήȗ 

ɛȗɆɢɳɆȬȗȬȰ Ȭɢ ȦɆɜȰɛȗ ȥɳȗɶɆɖȰɆɳɢ /ȧǹȝɃɔǸ ȍȑɗɞǸȇǸ Ǹ ɐȑɔɞȧȽȕȽȇȧǸ ȍǸ ɃȆɔǸ ȍȑ \ȤɃɡɔȧ ȽɃ ȇɃȽɞȑϯɞɃ ɐɃȷȩɞȧȇɃ 

ȑ ȑɗɞȒɞȧȇɃ ȍǸ ȒɐɃȇǸ 

 

uǸɔǸ Ƀ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ ȑɗɞǸ ɞǸȷϩȑϵ ɗȑȲǸ Ǹ ɗȑȼǸȽǸ ȼǸȧɗ ȧȼɐɃɔɞǸȽɞȑ ȍȑ ɞɃȍɃɗ Ƀɗ ɗȑɡɗ ɗȑȧɗ 
ȍȑȇȕȽȧɃɗ ȍȑ ɞȑȽɞǸɞȧϩǸɗ ȍȑ ȑϯȧɗɞȕȽȇȧǸ ȑ ȍȑ ǸȝȧɔȼǸȊȂɃ  Ǹ ɗȑȼǸȽǸ ȑȼ ɓɡȑ ɗȑɔǹ ȍȑȇȧȍȧȍɃ ȼɡȧɞɃ 
ȍȑ ɗȑɡ ȝɡɞɡɔɃ  ! ȷȧϩɔȑ ȑϯȧȆȧȊȂɃ ȍȑ cɃȧɞȑ ϩǸϵȧǸ  ȇɃȼɃ ȑɗɞǸϩǸ ɐɔɃȞɔǸȼǸȍǸ  Ƀɡ Ǹ ȼɡɞȧȷǸȊȂɃ  
Ǹ ɐɔɃȧȆȧȊȂɃ ǸɃ ȝȧȷȼȑ ȑɗɞǸȆȑȷȑȇȑɔȧǸ ɗȑ Ȳǹ ȑɗɞǸȼɃɗ ǸȼǸȍɡɔȑȇȧȍɃɗ  ȍǸȽȍɃ Ǹ ȼȑȍȧȍǸ ȍǸ ȽɃɗɗǸ 
ȇǸɐǸȇȧȍǸȍȑ ȝȩȷȼȧȇǸ  ȷȧȆȑɔɞǸȽȍɃȽɃɗ ȍǸ ȼȒȍȧǸ ȍȑ ȇȧȽȑȼǸ ȼɡȧɞɃ ǸȆǸȧϯɃ ȍǸ ȼȑȍȧɃȇɔȧȍǸȍȑ  ȍɃ 
ȇȤǸɡϩȧȽȧɗȼɃ  ȍɃ ɐɔɃϩȧȽȇȧǸȽȧɗȼɃ  ȍǸ ɞȧȼȧȍȑϵ Ƀɡ ȍǸ ȍȑȼǸȞɃȞȧǸ Ǹ ɓɡȑ ɞȑȼɃɗ ǸȽȍǸȍɃ ɓɡǸɗȑ 
ɗȑȼɐɔȑ ȇɃȽȍȧȇȧɃȽǸȍɃɗ /ȧǹȝɃɔǸ  ♄♩♣♇ 

 

!ȷȒȼ ȍȑ ɗɡǸɗ ȧȼɐȷȧȇǸȊɎȑɗ ȑɗɞȒɞȧȇǸɗ  cɢɆɽȰ ήȗκɆȗ ɔȑɐɔȑɗȑȽɞǸ ɞǸȼȆȒȼ ɡȼ ȼɃȼȑȽɞɃ ɗȧȞȽȧȝȧȇǸɞȧϩɃ 

ȍȑ ɔȑȇɃȽȝȧȞɡɔǸȊȂɃ ȍɃ ǸȇȑɗɗɃ ǽɗ ȇɃȽȍȧȊɎȑɗ ɞȒȇȽȧȇǸɗ ȍȑ ɐɔɃȍɡȊȂɃ ȇȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ȽɃ /ɔǸɗȧȷ  

ɐɔɃȇȑȍȧȼȑȽɞɃɗ ǸɗɗɃȇȧǸȍɃɗ ǸɃ ȇȧȽȑȼǸ ȍȑ ǸɡɞɃɔ ɐǸɗɗǸȼ Ǹ ɃɐȑɔǸɔ ȽɃ ȧȽɞȑɔȧɃɔ ȍǸ ȧȽȝɔǸȑɗɞɔɡɞɡɔǸ ȍȑ ȑɗɞɢȍȧɃ 

ȤȑɔȍǸȍǸ ȍǸ 0ɃȼɐǸȽȤȧǸ 0ȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ²ȑɔǸ 0ɔɡϵ  uɔɃȍɡϵȧȍɃ ɐȑȷǸ \ǸȼȑɔǸ Dȧȷȼȑɗ ȑȼ ȇɃɐɔɃȍɡȊȂɃ 

ȇɃȼ Ǹ 0ȧȽȑȍȧɗɞɔȧ  Ƀ ȝȧȷȼȑ ɡɞȧȷȧϵɃɡ Ǹ ȧȽȝɔǸȑɗɞɔɡɞɡɔǸ ȍȑɗɗȑɗ ȑɗɞɢȍȧɃɗ  ɔȑȇȑȽɞȑȼȑȽɞȑ ǸȍɓɡȧɔȧȍɃɗ ɐȑȷɃɗ 

ȧɔȼȂɃɗ \ȤɃɡɔȧ  ȧȽȇȷɡȧȽȍɃ ȑɓɡȧɐǸȼȑȽɞɃɗ ȍȑ ȞɔǸϩǸȊȂɃ ȑ Ǹ ȇɃȷǸȆɃɔǸȊȂɃ ȍȑ ɞȒȇȽȧȇɃɗ ȑϯɐȑɔȧȑȽɞȑɗ  uǸɔǸ Ǹ 

ɞɔȧȷȤǸ ɗɃȽɃɔǸ  6ɡɐɔǸɞ ȇɃȽϩȧȍɃɡ Ƀ ¿ȧȼȆɃ £ɔȧɃ  !ȼȧȷɞɃȽ EɃȍɃϰ ɐȧǸȽɃ  ]ɡȧϵ 0ȤǸϩȑɗ ȇɃȽɞɔǸȆǸȧϯɃ  

ȑ xɡȆȑȽɗ /ǸɔɗɃɞɞȧ ȆǸɞȑɔȧǸ ȑ ɐȑɔȇɡɗɗȂɃ   ǸȷȒȼ ȍȑ ȑϯȑȇɡɞǸɔ ɐȑɗɗɃǸȷȼȑȽɞȑ Ǹɗ ɐǸɔɞȑɗ ȍȑ ϩȧɃȷɃȽȇȑȷɃ  ! 

ɐɔȑɗȑȽȊǸ ȍȑ :ɔȽȑɗɞ LǸȇȵ  ɞȒȇȽȧȇɃ ȍǸ ²ȑɔǸ 0ɔɡϵ ȍȑɗȍȑ Ƀɗ ǸȽɃɗ ♄♩♠♃  ȝɃȧ ȧȞɡǸȷȼȑȽɞȑ ȍȑȇȧɗȧϩǸ  ɞɔǸϵȑȽȍɃ 

ȑϯɐȑɔȧȕȽȇȧǸ ȇɃȽɗɃȷȧȍǸȍǸ ȽɃ ȼǸȽɡɗȑȧɃ ȍɃɗ ɗȧɗɞȑȼǸɗ ȍȑ ɗɃȼ ȍǸ x0! ȑ ȇɃȽɞɔȧȆɡȧȽȍɃ ɐǸɔǸ ϩȧǸȆȧȷȧϵǸɔ Ƀɗ 

ɐɔɃȇȑȍȧȼȑȽɞɃɗ ȑϯɐȷɃɔǸȍɃɗ ɐɃɔ 6ɡɐɔǸɞ ȽɃ ȑɗɞɢȍȧɃ   

h ȇɃȽɞǸɞɃ ɗȧȼɡȷɞǻȽȑɃ ȇɃȼ ǸȼȆȧȑȽɞȑɗ ȍȑ ɐȑɗɓɡȧɗǸ ɞȑȇȽɃȷɄȞȧȇǸ ȑ ȍȑ ȼɢɗȧȇǸ ȑȷȑɞɔɃǸȇɢɗɞȧȇǸ  ȇɃȼ 

Ǹ ȼɢɗȧȇǸ ȍȑ ϩǸȽȞɡǸɔȍǸ ȑɡɔɃɐȑȧǸ ȑ ȇɃȼ Ƀ ȇȧɔȇɡȧɞɃ ǸɔɞȩɗɞȧȇɃ ɐǸɡȷȧɗɞǸȽɃ ȇɃȽɞɔȧȆɡȧɡ ɐǸɔǸ ȇɃȽɗɃȷȧȍǸɔ ȑȼ 

6ɡɐɔǸɞ ɡȼǸ ȇɃȽȇȑɐȊȂɃ ǸȼɐȷȧǸȍǸ ȍɃ ɞɔǸȆǸȷȤɃ ȼɡɗȧȇǸȷ  ȽǸ ɓɡǸȷ ȇɃȼɐɃɗȧȊȂɃ  ǸɔɔǸȽȲɃ  ȞɔǸϩǸȊȂɃ ȑ 
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ρς 

ȼǸȽȧɐɡȷǸȊȂɃ ɞȒȇȽȧȇǸ ȍɃ ɗɃȼ ɐǸɗɗǸȼ Ǹ ȧȽɞȑȞɔǸɔ ɡȼ ȼȑɗȼɃ ȇǸȼɐɃ ȍȑ ǸɞɡǸȊȂɃ  :ɗɞȑ ǸɔɞȧȞɃ ɐɔɃɐɎȑ 

ȇɃȼɐɔȑȑȽȍȑɔ Ǹ ɞɔȧȷȤǸ ɗɃȽɃɔǸ ȍȑ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇  ȽȂɃ ǸɐȑȽǸɗ ȇɃȼɃ ɡȼ ȑϯȑȼɐȷɃ ȧɗɃȷǸȍɃ ȍȑ 

ɡɞȧȷȧϵǸȊȂɃ ȍȑ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ȑϯɐȑɔȧȼȑȽɞǸȧɗ ȽɃ ȇȧȽȑȼǸ ȆɔǸɗȧȷȑȧɔɃ  ȼǸɗ ȇɃȼɃ ɡȼ ȇǸɗɃ ɐǸɔɞȧȇɡȷǸɔ ȍȑ 

ǸɔɞȧȇɡȷǸȊȂɃ ȑȽɞɔȑ ɐɔǹɞȧȇǸɗ ȇɃȼɐɃɗȧȇȧɃȽǸȧɗ ȍǸ ȼɢɗȧȇǸ ȍȑ ϩǸȽȞɡǸɔȍǸ ȑ Ǹ ȍɔǸȼǸɞɡɔȞȧǸ ȇȧȽȑȼǸɞɃȞɔǹȝȧȇǸ 

ȑȼ ɡȼ ǸȼȆȧȑȽɞȑ ȇɃȷǸȆɃɔǸɞȧϩɃ  ! ɐǸɔɞȧȇȧɐǸȊȂɃ ȍȑ ´Ǹȷɞȑɔ LɡȞɃ \ȤɃɡɔȧ ȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ  ȍɃ 

ȑȽȞȑȽȤȑȧɔɃ ȍȑ ɗɃȼ :ɔȽȑɗɞ LǸȇȵ  ȍɃ ȼɃȽɞǸȍɃɔ bǸɡɔɃ !ȷȧȇȑ ȑ ȍɃɗ ȧȽɗɞɔɡȼȑȽɞȧɗɞǸɗ ȍɃ ¿ȧȼȆɃ £ɔȧɃ 

ɐȑɔȼȧɞȑ ɃȆɗȑɔϩǸɔ ȇɃȼɃ ɞȒȇȽȧȇǸɗ ǸɗɗɃȇȧǸȍǸɗ ǽ ȼɢɗȧȇǸ ȇɃȽɞȑȼɐɃɔǻȽȑǸ  ȝɔǸȞȼȑȽɞǸȊȂɃ ɗɃȽɃɔǸ  

ȑϯɐȷɃɔǸȊȂɃ ɞȩȼȆɔȧȇǸ ȑ ɃɔȞǸȽȧϵǸȊȂɃ ɗȑɔȧǸȷ  ɐǸɗɗǸȼ Ǹ ȧȽɞȑȞɔǸɔ Ǹ ȑɗɞɔɡɞɡɔǸ ȑϯɐɔȑɗɗȧϩǸ ȍɃ ȝȧȷȼȑ  :ɗɗȑ 

ȼɃȍɃ ȍȑ ɞɔǸȆǸȷȤɃ ȇɃȷȑɞȧϩɃ  ȍȑɗȑȽϩɃȷϩȧȍɃ ȽɃ ȧȽɞȑɔȧɃɔ ȍɃ ɐɔɄɐɔȧɃ ȑɗɞɢȍȧɃ  ȇɔȧǸ ɡȼ ǸȼȆȧȑȽɞȑ 

ɐǸɔɞȧȇɡȷǸɔȼȑȽɞȑ ȝǸϩɃɔǹϩȑȷ ǽ ȑϯɐȑɔȧȼȑȽɞǸȊȂɃ ɗɃȽɃɔǸ  ȧȽȇȷɡȧȽȍɃ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ȍȑ ȧȼɐɔɃϩȧɗǸȊȂɃ ɗɃȆɔȑ 

ȧȼǸȞȑȽɗ 

! ɃɔȞǸȽȧϵǸȊȂɃ ɗɃȽɃɔǸ ȑϯɐȷɃɔǸȍǸ ȑȼ cɢɆɽȰ ήȗκɆȗ ǸȽɞȑȇȧɐǸ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ɓɡȑ ɗȑ ɞɃɔȽǸɔȧǸȼ 

ȇȑȽɞɔǸȧɗ ȽǸ ɞɔǸȲȑɞɄɔȧǸ ȍȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ ȽɃɗ ǸȽɃɗ ɗȑȞɡȧȽɞȑɗ  ! ǸɔɞȧȇɡȷǸȊȂɃ ȑȽɞɔȑ ɐɔǹɞȧȇǸɗ 

ȇɃȼɐɃɗȧȇȧɃȽǸȧɗ ȍǸ ȼɢɗȧȇǸ ȍȑ ϩǸȽȞɡǸɔȍǸ  ɞȒȇȽȧȇǸɗ ȍȑ ȞɔǸϩǸȊȂɃ ȑ ǸɔɔǸȽȲɃɗ ɔȑǸȷȧϵǸȍɃɗ ɐǸɔǸ ɐȑɓɡȑȽɃɗ 

ȞɔɡɐɃɗ ȍȑ ɗǸȼȆǸȲǸϵϵ  ȑ  ɐɃɡȇɃ ȍȑɐɃȧɗ  ɐǸɔǸ ȝɃɔȼǸȊɎȑɗ ȷȧȞǸȍǸɗ ǸɃ ɔɃȇȵ  ȧȽȍȧȇǸ Ǹ ȑȼȑɔȞȕȽȇȧǸ ȍȑ 

ɡȼ ȼɃȍɃ ǸȼɐȷȧǸȍɃ ȍȑ ɐɔɃȍɡȊȂɃ ȼɡɗȧȇǸȷ  cȑɗɗȑ ȼɃȍȑȷɃ  ȇɃȼɐɃɗȧȊȂɃ  ǸɔɔǸȽȲɃ ȑ ɞɔǸȆǸȷȤɃ ȍȑ ȑɗɞɢȍȧɃ 

ȍȑȧϯǸȼ ȍȑ ȇɃȽɗɞȧɞɡȧɔ ȑɞǸɐǸɗ ɗȑɐǸɔǸȍǸɗ ȑ ɐǸɗɗǸȼ Ǹ ȧȽɞȑȞɔǸɔ ɡȼ ȼȑɗȼɃ ɐɔɃȇȑɗɗɃ ȇɔȧǸɞȧϩɃ  ȽɃ ɓɡǸȷ Ǹ 

ȑȷǸȆɃɔǸȊȂɃ ɗɃȽɃɔǸ ɗȑ ɔȑǸȷȧϵǸ ɗȧȼɡȷɞǸȽȑǸȼȑȽɞȑ ȽɃ ɐȷǸȽɃ ȍǸ ȑɗȇɔȧɞǸ  ȍǸ ɐȑɔȝɃɔȼǸȽȇȑ ȑ ȍǸ ȼǸȽȧɐɡȷǸȊȂɃ 

ɞȒȇȽȧȇǸ ȍɃ ɗɃȼ 

 

♅  hɗ ȼǸȽɡɗȇɔȧɞɃɗ ȍȑ xɃȞȒɔȧɃ 6ɡɐɔǸɞ  ȑɗɞɔɡɞɡɔǸ  ϩȑɔɗɎȑɗ ȑ ȼȒɞɃȍɃ ȍȑ ǸȽǹȷȧɗȑ ȍɃȇɡȼȑȽɞǸȷ 

 

! ɞɔȧȷȤǸ ɗɃȽɃɔǸ ȇɃȼɐɃɗɞǸ ɐɃɔ xɃȞȒɔȧɃ 6ɡɐɔǸɞ ɐǸɔǸ Ƀ ȝȧȷȼȑ cɢɆɽȰ ήȗκɆȗ ♄♩♣♇  ȍȑȧϯɃɡ ȇɃȼɃ 

ȷȑȞǸȍɃ ɡȼ ȇɃȽȲɡȽɞɃ ɔǸɔɃ ȍȑ ȍɃȇɡȼȑȽɞɃɗ ȼǸȽɡɗȇɔȧɞɃɗ ɓɡȑ ɞȑɗɞȑȼɡȽȤǸȼ ȽȂɃ ǸɐȑȽǸɗ Ƀ ɐɔɃȇȑɗɗɃ 

ȇɔȧǸɞȧϩɃ  ȼǸɗ ɞǸȼȆȒȼ Ǹ ȑϯɐȑɔȧȼȑȽɞǸȊȂɃ ȍȑ ɞȒȇȽȧȇǸɗ ȇɃȼɐɃɗȧȇȧɃȽǸȧɗ ȑ ȑȷȑɞɔɃǸȇɢɗɞȧȇǸɗ ȑȼ ɡȼ ȇɃȽɞȑϯɞɃ 

ȇȧȽȑȼǸɞɃȞɔǹȝȧȇɃ ɗȧȽȞɡȷǸɔ ȽɃ /ɔǸɗȧȷ  :ɗɞǸ ɐȑɗɓɡȧɗǸ ɗȑ ȆǸɗȑȧǸ ȽǸ ǸȽǹȷȧɗȑ ȍȧɔȑɞǸ ȍȑ ɞɔȕɗ ȇɃȽȲɡȽɞɃɗ ȍȑ 

ȼǸȽɡɗȇɔȧɞɃɗ ǸɡɞɄȞɔǸȝɃɗ  ɃɔȞǸȽȧϵǸȍɃɗ ȑ ȇȷǸɗɗȧȝȧȇǸȍɃɗ  Ƚȑɗɞȑ ɞȑϯɞɃ  ȇɃȼɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♄  bǸȽɡɗȇɔȧɞɃ 

Ƚ ♅ ȑ bǸȽɡɗȇɔȧɞɃ Ƚ ♆ 

  

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33871/vortex.2026.14.11000


6)$!,ȟ )ÔÁÍÁÒȢ 2/33%44)ȟ $ÁÎÉÌÏȢ .ÏÍÅȢ /Ó -ÁÎÕÓÃÒÉÔÏÓ ÄÅ 2ÏÇÅǲÒÉÏ $ÕÐÒÁÔ ÐÁÒÁ Ï ÆÉÌÍÅ Ȱ.ÏÉÔÅ ÖÁÚÉÁȱ Å Ï ÓÉÎÔÅÔÉÚÁÄÏÒ ÄÁ #ÏÍÐÁÎÈÉÁ 
#ÉÎÅÍÁÔÏÇÒÁǲÆÉÃÁ 6ÅÒÁ #ÒÕÚȢ 

 
 

 
 
2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

ρσ 

uǸɔǸ ȞǸɔǸȽɞȧɔ Ǹ ɐɔȑȇȧɗȂɃ ȍǸ ȷȑȧɞɡɔǸ  ȇǸȍǸ ȇɃȽȲɡȽɞɃ ȝɃȧ ȍȧȞȧɞǸȷȧϵǸȍɃ ȑ ɗɡȆȼȑɞȧȍɃ Ǹ ɡȼ ɞȧɐɃ ȍȧɗɞȧȽɞɃ 

ȍȑ ɞɔǸɞǸȼȑȽɞɃ ȍȑ ȧȼǸȞȑȼ 

 bǸȽɡɗȇɔȧɞɃ ♄  ϩȑɔɗȂɃ ȽȑɡɞɔǸ ɐɔȑɞɃ ȑ ȆɔǸȽȇɃ  ɓɡȑ ȝǸȇȧȷȧɞǸ Ǹ ȷȑȧɞɡɔǸ ȍȧɔȑɞǸ ȍǸ ȑɗȇɔȧɞǸ ȼɡɗȧȇǸȷ 

ȑ ȍɃɗ ȇɃȼȑȽɞǹɔȧɃɗ ȼǸɔȞȧȽǸȧɗ 

 bǸȽɡɗȇɔȧɞɃ ♅  ϩȑɔɗȂɃ ȽȑȞǸɞȧϩǸȍǸ ȇɃȼ ȧȽϩȑɔɗȂɃ ȍȑ ɞɃȽɗ  ϩɃȷɞǸȍǸ ǸɃ ɔȑǸȷȇȑ ȍȑ ǸȽɃɞǸȊɎȑɗ ȍȑ 

ȆǸȧϯǸ ȍȑȽɗȧȍǸȍȑ  ȼɡȧɞǸɗ ϩȑϵȑɗ ȑɗȼǸȑȇȧȍǸɗ ɐɃɔ ɗɡȇȑɗɗȧϩǸɗ ȇɄɐȧǸɗ ϯȑɔɃȞɔǹȝȧȇǸɗ Ƀɡ ɐȑȷǸ ǸȊȂɃ ȍɃ ɞȑȼɐɃ 

 bǸȽɡɗȇɔȧɞɃ ♆  ϩȑɔɗȂɃ ȇɃȷɃɔȧȍǸ ǻȼȆǸɔ  ɓɡȑ ɐɔȑɗȑɔϩǸ Ǹ ȼǸɞȑɔȧǸȷȧȍǸȍȑ ɃɔȧȞȧȽǸȷ ȍɃ ɐǸɐȑȷ ȑ Ǹ 

ɞȑϯɞɡɔǸ ȍɃɗ ȼǸȽɡɗȇɔȧɞɃɗ  ɗȑȽȍɃ ɢɞȧȷ ɐǸɔǸ ȧȍȑȽɞȧȝȧȇǸɔ ȼǸɔȇǸɗ ȍȑ ɞȧȽɞǸ  ȑȽϩȑȷȤȑȇȧȼȑȽɞɃ  ɔȧɗȇɃɗ ȑ 

ɗɃȆɔȑɐɃɗȧȊɎȑɗ 

:ɗɗȑɗ ɞɔǸɞǸȼȑȽɞɃɗ ɞȕȼ ȇɃȼɃ ɃȆȲȑɞȧϩɃ ȧȍȑȽɞȧȝȧȇǸɔ ȧȽȝɃɔȼǸȊɎȑɗ ɞȒȇȽȧȇǸɗ ȑɗɐȑȇȩȝȧȇǸɗ  ȇɃȼɃ 

ȼǸɔȇǸȊɎȑɗ ȍȑ ɞȑȼɐɃ  ȧȽȍȧȇǸȊɎȑɗ ȍȑ ȼɃȽɞǸȞȑȼ ɗɃȽɃɔǸ  ɡɗɃ ȍȑ ȝȧɞǸ ȼǸȞȽȒɞȧȇǸ  ȽɃȼȑȽȇȷǸɞɡɔǸɗ ȍȑ 

ɞȧȼȆɔȑɗ ȑ ɔȑȝȑɔȕȽȇȧǸɗ Ǹ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ȑȷȑɞɔɃǸȇɢɗɞȧȇɃɗ ȑ ɞȒȇȽȧȇǸɗ ȧȽɗɞɔɡȼȑȽɞǸȧɗ ȑɗɞȑȽȍȧȍǸɗ 

 

♅ ♄ bǸȽɡɗȇɔȧɞɃ Ƚ ♄  ]ȧɗɞǸ ȍȑ ȧȽɞȑɔϩȑȽȊɎȑɗ ȑ ɞɔȧȷȤǸ ȑɗɞɔɡɞɡɔǸȍǸ 

 

h ɐɔȧȼȑȧɔɃ ȇɃȽȲɡȽɞɃ  ȇɃȼ ♄♩ ɐǹȞȧȽǸɗ  ȇɃȽɗɞȧɞɡȧ Ƀ ȼǸȽɡɗȇɔȧɞɃ ȼǸȧɗ ȑϯɞȑȽɗɃ ȑ ɗȧɗɞȑȼǹɞȧȇɃ  cȑȷȑ  

6ɡɐɔǸɞ ȽɡȼȑɔɃɡ ♆♥ ȧȽɞȑɔϩȑȽȊɎȑɗ ȼɡɗȧȇǸȧɗ ɃɔȞǸȽȧϵǸȍǸɗ ȑȼ Ƀɔȍȑȼ ȍȑ ǸɐǸɔȧȊȂɃ ȽɃ ȝȧȷȼȑ  h ȼǸɞȑɔȧǸȷ 

ȧȽȇȷɡȧ ϩȑɔɗɎȑɗ ȧȽȧȇȧǸȧɗ ȍȑ ɐȑȊǸɗ ȧȽɗɞɔɡȼȑȽɞǸȧɗ  ȧȽȍȧȇǸȊɎȑɗ ȍȑ ȼȧϯǸȞȑȼ ȑ ȇɃȼȑȽɞǹɔȧɃɗ ȍȑ ɞɔǸȆǸȷȤɃ ȇɃȼɃ 

¹  ɗɃȆɔȑ Ƀɗ ɞɔȑȇȤɃɗ Ȳǹ ȞɔǸϩǸȍɃɗ 

h bǸȽɡɗȇɔȧɞɃ Ƚ ♄ ɞɔǸϵ ȑȼ ɗɡǸɗ ɐɔȧȼȑȧɔǸɗ ɐǹȞȧȽǸɗ Ǹ ϩȑɔɗȂɃ ɃɔȧȞȧȽǸȷȼȑȽɞȑ ɐȑȽɗǸȍǸ ɐɃɔ 6ɡɐɔǸɞ 

ɐǸɔǸ Ǹ ǸȆȑɔɞɡɔǸ ȍȑ cɢɆɽȰ ήȗκɆȗ O £ȩɞɡȷɃɗ  ɐǸɔǸ ɐȧǸȽɃ  ϩȧɃȷɃȽȇȑȷɃ  ȇɃȽɞɔǸȆǸȧϯɃ ȑ ɐȑɔȇɡɗɗȂɃ  :ɗɗǸ 

ϩȑɔɗȂɃ ɐǸɔǸ ɓɡǸɔɞȑɞɃ ȝɃȧ ɐɔȑɞȑɔȧȍǸ ɐɃɔ 6ɡɐɔǸɞ ȑ \ȤɃɡɔȧ  Ȳǹ ɓɡȑ Ǹ ϩȑɔɗȂɃ ɡɞȧȷȧϵǸȍǸ ȽɃɗ ɐɔȧȼȑȧɔɃɗ ɞɔȕɗ 

ȼȧȽɡɞɃɗ ȍǸ ǸȆȑɔɞɡɔǸ ȍɃ ȝȧȷȼȑ Ȓ ɐǸɔǸ ɐȧǸȽɃ ȑ ɐȑɔȇɡɗɗȂɃ  ɗɃȼȑȽɞȑ  ! ɃɔȍȑȽǸȊȂɃ ȽɡȼȒɔȧȇǸ ɗɡȞȑɔȑ ɓɡȑ Ǹ 

ȇɃȼɐɃɗȧȊȂɃ ȝɃȧ ɔȑǸȷȧϵǸȍǸ  ɓɡǸɗȑ ȑȼ ɗɡǸ ɞɃɞǸȷȧȍǸȍȑ  ɗɃȆɔȑ Ǹ ȼɃȽɞǸȞȑȼ ȝȧȽǸȷ ȍɃ ȝȧȷȼȑ  ȑϩȧȍȑȽȇȧǸȽȍɃ 

ɡȼ ȼȒɞɃȍɃ ȍȑ ɗȧȽȇɔɃȽȧǸ ǸɡȍȧɃϩȧɗɡǸȷ ɐɔȑȇȧɗɃ 
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ρτ 

DOE¦x! ♄ DǸȇɗȩȼȧȷȑ ȍǸ ɐǹȞȧȽǸ ♄ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♄  ɐǸɔǸ ɞɔȧȷȤǸ ȍȑ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇ 
 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ xȑȞȧǸȽȑ EǸɢȽǸ 
 

♅ ♅ bǸȽɡɗȇɔȧɞɃ Ƚ ♅  {ȑɓɡȕȽȇȧǸɗ ȼɃȽɞǸȍǸɗ ȑ ȞɔǸȝȧɗȼɃɗ ȑȷȑɞɔɃǸȇɢɗɞȧȇɃɗ 

 

h ɗȑȞɡȽȍɃ ȇɃȽȲɡȽɞɃ  ȇɃȼ ♄♃ ɐǹȞȧȽǸɗ ȑȼ ɐǸɐȑȷ ɓɡǸȍɔȧȇɡȷǸȍɃ  ȇɃȽɞȒȼ Ƀ ɓɡȑ Ƀ ȇɃȼɐɃɗȧɞɃɔ 

ȍȑȽɃȼȧȽɃɡ ɗȑɓɡȕȽȇȧǸɗ ȼɃȽɞǸȍǸɗ  {ȂɃ ȞɔǹȝȧȇɃɗ ɞȒȇȽȧȇɃɗ ȽɃɗ ɓɡǸȧɗ 6ɡɐɔǸɞ ȍȑɞǸȷȤǸ ȍȧȼȑȽɗɎȑɗ ȝȩɗȧȇǸɗ 

ȍȑ ɞɔȑȇȤɃɗ ȍȑ ȝȧɞǸ ȼǸȞȽȒɞȧȇǸ ȑȼ ȇȑȽɞȩȼȑɞɔɃɗ  ɐɃȷȑȞǸȍǸɗ ȑ ɐȒɗ  ȑȝȑȧɞɃɗ ǸɐȷȧȇǸȍɃɗ ȇɃȼɐɔȑɗɗȂɃ  

ȝȧȷɞɔǸȞȑȼ  ɔȑϩȑɔɗɃ  ȼɃȍɡȷǸȊȂɃ ȍȑ Ǹȼɐȷȧɞɡȍȑ  ȑ Ǹɗ ȝɔȑɓɡȕȽȇȧǸɗ ȑȼ Lȑɔɞϵ  ȍɃɗ ɗɃȽɗ ɡɞȧȷȧϵǸȍɃɗ  

ȼɡȧɞɃɗ ȍȑȷȑɗ ȝɃɔǸ ȍɃ ɗȧɗɞȑȼǸ ɞȑȼɐȑɔǸȍɃ ɐǸȍɔȂɃ  Ƀ ɓɡȑ ȍȑȼɃȽɗɞɔǸ ɡȼǸ ɞȑȽȍȕȽȇȧǸ ǸɃ ȼȧȇɔɃɞɃȽǸȷȧɗȼɃ 

ȑ ɡȼǸ ȆɡɗȇǸ ɐɃɔ ɞȑȽɗɎȑɗ ȑ ɞȧȼȆɔȑɗ ȽȂɃ ȇɃȽϩȑȽȇȧɃȽǸȧɗ  :ɗɗȑ ȼǸȽɡɗȇɔȧɞɃ Ȓ ɡȼǸ ȑϩȧȍȕȽȇȧǸ ȍȧɔȑɞǸ ȍɃ ɡɗɃ 

ȍȑ ȼǸȽȧɐɡȷǸȊȂɃ ȑȷȑɞɔɃǸȇɢɗɞȧȇǸ ȇɃȼ ȆǸɗȑ ȑȼ ɞȒȇȽȧȇǸɗ ǸɔɞȑɗǸȽǸȧɗ  ɡɞȧȷȧϵǸȽȍɃ Ƀɗ ɔȑȇɡɔɗɃɗ ȍȧɗɐɃȽȩϩȑȧɗ ȽɃɗ 
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ρυ 

ȑɗɞɢȍȧɃɗ ȍǸ ²ȑɔǸ 0ɔɡϵ 

!ȷȒȼ ȍǸɗ ȍȧȼȑȽɗɎȑɗ ȍɃɗ ɗȑȞȼȑȽɞɃɗ ȍȑ ȝȧɞǸɗ ȼǸȞȽȒɞȧȇǸɗ ɗȑȇȇȧɃȽǸȍǸɗ ȑ ɔȑȼɃȽɞǸȍǸɗ  6ɡɐɔǸɞ 

ȑɗɐȑȇȧȝȧȇɃɡ Ƀ ȇɃȽɞȑɢȍɃ ɗɃȽɃɔɃ ȍɃɗ ɞɔȑȇȤɃɗ ɓɡȑ ɗȑɔȧǸȼ ȼǸȽȧɐɡȷǸȍɃɗ ȑ ǸȷȞɡȽɗ ȍɃɗ ȑȝȑȧɞɃɗ ȍȑ ɐɄɗ

ɐɔɃȍɡȊȂɃ  uǸɔǸ ȍȑɗɞǸȇǸɔ ȑ ǸȽǸȷȧɗǸɔ  Ƚȑɗɞȑ ɞȑϯɞɃ  Ǹɗ ǸȽɃɞǸȊɎȑɗ ȑȼ ɐɔȑɞɃ ȑ ȆɔǸȽȇɃ ȇɃȼ ɐɃɡȇɃ ȇɃȽɞɔǸɗɞȑ 

ϯȑɔɃϯ ȍȑ ϯȑɔɃϯ  Ǹɗ ȧȼǸȞȑȽɗ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♅ ȝɃɔǸȼ ȍȧȞȧɞǸȷȧϵǸȍǸɗ ȑ ȧȽϩȑɔɞȧȍǸɗ ȇɔɃȼǸɞȧȇǸȼȑȽɞȑ  ȇɃȼɃ 

ɐɃȍȑ ɗȑɔ ϩȧɗɞɃ ȽǸ ȧȼǸȞȑȼ ǸȆǸȧϯɃ 

 

DOE¦x! ♅  6ȑɞǸȷȤȑ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♅  ɐǸɔǸ ɞɔȧȷȤǸ ȍȑ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇  ! ȧȼǸȞȑȼ ȽȑȞǸɞȧϩǸȍǸ ȑȼ ɐɔȑɞɃ ȑ 
ȆɔǸȽȇɃ ɐȑɔȼȧɞȑ ϩȧɗɡǸȷȧϵǸɔ ȇɃȼ ȼǸȧɃɔ ȇɃȽɞɔǸɗɞȑ Ǹɗ ǸȽɃɞǸȊɎȑɗ ȍȑ 6ɡɐɔǸɞ 

 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ xȑȞȧǸȽȑ EǸɢȽǸ 
 

♅ ♆ bǸȽɡɗȇɔȧɞɃ Ƚ ♆  ²ȑɔɗȂɃ ȝȧȽǸȷ ȑ ɔȑϩȧɗǸȍǸ ȍǸ ɞɔȧȷȤǸ ȧȽɗɞɔɡȼȑȽɞǸȷ ǸȇɢɗɞȧȇǸ 

 

h ɞȑɔȇȑȧɔɃ ȼǸȽɡɗȇɔȧɞɃ  ȇɃȼɐɃɗɞɃ ɐɃɔ ♄♄ ɐǹȞȧȽǸɗ ȑȼ ɐȑȽɞǸȞɔǸȼǸɗ ɞɔǸȍȧȇȧɃȽǸȧɗ  Ȓ ɡȼǸ ɔȑϩȧɗȂɃ 

ȇɡȧȍǸȍɃɗǸȼȑȽɞȑ ɔȑȑɗȇɔȧɞǸ ɐȑȷɃ ɐɔɄɐɔȧɃ ȇɃȼɐɃɗȧɞɃɔ  ȇɡȲɃɗ ȑϯȇȑɔɞɃɗ ȼǸȽɞȕȼ Ǹ ȽɡȼȑɔǸȊȂɃ ɃɔȧȞȧȽǸȷ ȍɃ 

bǸȽɡɗȇɔȧɞɃ ♄  cȑȷȑ  6ɡɐɔǸɞ ɔȑȑɗȇɔȑϩȑ ǸɐȑȽǸɗ Ƀɗ ɞɔȑȇȤɃɗ ȍǸ ɞɔȧȷȤǸ ɐǸɔǸ ȼɢɗȧȇǸ ȍȑ ȇǻȼǸɔǸ ɐȧǸȽɃ  

ȇɃȽɞɔǸȆǸȧϯɃ ȑ ȆǸɞȑɔȧǸ ȍɃ ¿ȧȼȆɃ £ɔȧɃ  ȑ Ƀ ɐɔɄɐɔȧɃ 6ɡɐɔǸɞ ǸɃ ϩȧɃȷɃȽȇȑȷɃ  ȑȼ ɗɃȷɃɗ  ȍɡɃɗ  ɞɔȧɃɗ ȑ 

ɓɡǸɔɞȑɞɃɗ  ȑ ȑϯȇȷɡȧ Ǹɗ ɐǸɔɞȑɗ ȍȑ ȼɢɗȧȇǸ ȑȷȑɞɔɆȽȧȇǸ  ȼɃȽɞǸȞȑȽɗ ȑ Ǹ ȼɢɗȧȇǸ ȧȽȇȧȍȑȽɞǸȷ ɔȧȝȝɗ ȑ ɐȑɓɡȑȽɃɗ 

ɞȑȼǸɗ ɐǸɔǸ Ǹ ȼɢɗȧȇǸ ȍȧȑȞȒɞȧȇǸ 

 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33871/vortex.2026.14.11000


6)$!,ȟ )ÔÁÍÁÒȢ 2/33%44)ȟ $ÁÎÉÌÏȢ .ÏÍÅȢ /Ó -ÁÎÕÓÃÒÉÔÏÓ ÄÅ 2ÏÇÅǲÒÉÏ $ÕÐÒÁÔ ÐÁÒÁ Ï ÆÉÌÍÅ Ȱ.ÏÉÔÅ ÖÁÚÉÁȱ Å Ï ÓÉÎÔÅÔÉÚÁÄÏÒ ÄÁ #ÏÍÐÁÎÈÉÁ 
#ÉÎÅÍÁÔÏÇÒÁǲÆÉÃÁ 6ÅÒÁ #ÒÕÚȢ 

 
 

 
 
2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

ρφ 

! ǸȆȑɔɞɡɔǸ ȍɃ ȝȧȷȼȑ £ȩɞɡȷɃɗ  ɐɃɔ ȑϯȑȼɐȷɃ  ǸɐǸɔȑȇȑ ȽɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♆ Ȳǹ ȽǸ ϩȑɔɗȂɃ ȝȧȽǸȷ  

ɐǸɔǸ ȍɡɃ ȍȑ ɐȧǸȽɃ ȑ ɐȑɔȇɡɗɗȂɃ  ȇɃȼ ȍȑɞǸȷȤǸȼȑȽɞɃɗ ȑϯɐɔȑɗɗȧϩɃɗ ȇɃȼɃ Ƀ ɡɗɃ ȇɃȽɞȩȽɡɃ ȍɃ ɐȑȍǸȷ ȍȑ 

ɗɡɗɞȑȽɞǸȊȂɃ  :ɗɗȑ ȼǸȽɡɗȇɔȧɞɃ ɞɔǸϵ ȑȼ ɗɡǸ ȇǸɐǸ Ǹ ȧȽȝɃɔȼǸȊȂɃ ȑȼ ȧȽȞȷȕɗ  ȍȑ ɓɡȑ ȽȂɃ ɗȑ ɞɔǸɞǸ ȍǸ 

ɐǸɔɞȧɞɡɔǸ ȇɃȼɐȷȑɞǸ  ȑ ɓɡȑ Ȥǹ ǸȷȞɡȼǸɗ ɐȑȊǸɗ ȍȑ ȼɢɗȧȇǸ ȑȷȑɞɔɆȽȧȇǸ ȑ ȼǸɞȑɔȧǸȧɗ ɗɃȽɃɔɃɗ ȼǸȽȧɐɡȷǸȍɃɗ ȽȂɃ 

ȇɃȽɞȑȼɐȷǸȍɃɗ ȽǸ ɔȑϩȧɗȂɃ 

 
  

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33871/vortex.2026.14.11000


6)$!,ȟ )ÔÁÍÁÒȢ 2/33%44)ȟ $ÁÎÉÌÏȢ .ÏÍÅȢ /Ó -ÁÎÕÓÃÒÉÔÏÓ ÄÅ 2ÏÇÅǲÒÉÏ $ÕÐÒÁÔ ÐÁÒÁ Ï ÆÉÌÍÅ Ȱ.ÏÉÔÅ ÖÁÚÉÁȱ Å Ï ÓÉÎÔÅÔÉÚÁÄÏÒ ÄÁ #ÏÍÐÁÎÈÉÁ 
#ÉÎÅÍÁÔÏÇÒÁǲÆÉÃÁ 6ÅÒÁ #ÒÕÚȢ 

 
 

 
 
2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

ρχ 

DOE¦x! ♆ DǸȇɗȩȼȧȷȑ ȍǸ ɐǹȞȧȽǸ ♄ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♆  ɐǸɔǸ ɞɔȧȷȤǸ ȍȑ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇   
 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ ȝǸȼȩȷȧǸ 6ɡɐɔǸɞ 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33871/vortex.2026.14.11000


6)$!,ȟ )ÔÁÍÁÒȢ 2/33%44)ȟ $ÁÎÉÌÏȢ .ÏÍÅȢ /Ó -ÁÎÕÓÃÒÉÔÏÓ ÄÅ 2ÏÇÅǲÒÉÏ $ÕÐÒÁÔ ÐÁÒÁ Ï ÆÉÌÍÅ Ȱ.ÏÉÔÅ ÖÁÚÉÁȱ Å Ï ÓÉÎÔÅÔÉÚÁÄÏÒ ÄÁ #ÏÍÐÁÎÈÉÁ 
#ÉÎÅÍÁÔÏÇÒÁǲÆÉÃÁ 6ÅÒÁ #ÒÕÚȢ 

 
 

 
 
2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

ρψ 

♆  {ȧȼȑɞɔȧǸɗ  ȍȧȑȞȑɗȑ ȑ ȼɃȽɞǸȞȑȼ ɗɃȽɃɔǸ ȑȼ cɢɆɽȰ ήȗκɆȗ 

 

! ɃɔȞǸȽȧϵǸȊȂɃ ȑɗɞɔɡɞɡɔǸȷ ȍǸ ɞɔȧȷȤǸ ɗɃȽɃɔǸ ȍȑ cɢɆɽȰ ήȗκɆȗ ɔȑϩȑȷǸ ɡȼǸ ǸȆɃɔȍǸȞȑȼ ȇɃȼɐɃɗȧȇȧɃȽǸȷ 

ɓɡȑ ȍȧǸȷɃȞǸ ȇɃȼ Ǹ ȼɃȽɞǸȞȑȼ ȍɃ ȝȧȷȼȑ ȽȂɃ ǸɐȑȽǸɗ ȑȼ ɞȑɔȼɃɗ ȍȑ ɗȧȽȇɔɃȽȧǸ  ȼǸɗ ɞǸȼȆȒȼ ɐɃɔ ȼȑȧɃ ȍȑ 

ȑɗɐȑȷȤǸȼȑȽɞɃɗ ȑ ȍȧȇɃɞɃȼȧǸɗ ɗɃȽɃɔǸɗ  0ɃȽȝɃɔȼȑ ǸɐɃȽɞǸȍɃ ɐɃɔ ZȑǸȽ0ȷǸɡȍȑ /ȑɔȽǸɔȍȑɞ  Ƀ ȷɃȽȞǸ ȍȑ 

´Ǹȷɞȑɔ LɡȞɃ \ȤɃɡɔȧ ǸɐɔȑɗȑȽɞǸ ɡȼ ȍȑɗȑȽȤɃ ɗȧȼȒɞɔȧȇɃ ȽǸ ȍȧɗɐɃɗȧȊȂɃ ȍɃɗ ɐȑɔɗɃȽǸȞȑȽɗ ȑ ȽǸ ȷɄȞȧȇǸ 

ȍɔǸȼǹɞȧȇǸ  ȍɃȧɗ ȤɃȼȑȽɗ ȑ ȍɡǸɗ ȼɡȷȤȑɔȑɗ ɗȑ ɔȑȷǸȇȧɃȽǸȼ ɗȑȞɡȽȍɃ ȑȧϯɃɗ ϩȑɔɞȧȇǸȧɗ ȑ ȤɃɔȧϵɃȽɞǸȧɗ ȍȑ 

ȑɓɡȧϩǸȷȕȽȇȧǸ  ȑɗɐȑȷȤǸȽȍɃ ȇɃȽȝȷȧɞɃɗ ȍȑ ȇȷǸɗɗȑ  ȍȑɗȑȲɃ ȑ ǸȝȑɞɃ 

! ɗȧȼȑɞɔȧǸ ȑ ȑɗɐȑȷȤǸȼȑȽɞɃ ȇǸɔǸȇɞȑɔȩɗɞȧȇɃɗ ȑȼ cɢɆɽȰ ήȗκɆȗ ǸɐɃȽɞǸȍɃɗ ɐɃɔ /ȑɔȽǸɔȍȑɞ  ɗȑ 

ȑɗɞȑȽȍȑɔȧǸȼ ȍɡɔǸȽɞȑ Ƀ ȝȧȷȼȑ ȑ ɗȑɔȧǸȼ ȑϯɐȷɃɔǸȍɃɗ ɐɃɔ 6ɡɐɔǸɞ ȑ \ȤɃɡɔȧ ȍȑ ϩǹɔȧǸɗ ȼǸȽȑȧɔǸɗ  Zǹ ȽǸ 

ǸȆȑɔɞɡɔǸ ȍɃ ȝȧȷȼȑ  ȍɃȧɗ ȼɃȼȑȽɞɃɗ ɗȂɃ ɐɃȽɞɡǸȍɃɗ ȇȷǸɔǸȼȑȽɞȑ  ɗɃȆɔȑ ȧȼǸȞȑȽɗ ȤɡȼǸȽǸɗ ȍȑ ȑɗɞǹɞɡǸɗ ȑȼ 

ȍȑȇɃȼɐɃɗȧȊȂɃ  Ƀɗ ǸɡɞɃɔȑɗ ɡɗǸȼ ɞɔȧȷȤǸ ȍȑ ɐȧǸȽɃ ȑ ɐȑɔȇɡɗɗȂɃ  ȑ ɗɃȆɔȑ Ǹɗ ȧȼǸȞȑȽɗ ȍȑ ɞɔǻȽɗȧɞɃ  ɽɳȗήȰɖɖɆɜȽɶ 

ȑ ȦɖɢɶȰʀɯɶ ȍȑ ȇȑȽǸɗ ɡɔȆǸȽǸɗ  ɐȧǸȽɃ ȑ ȆǸɞȑɔȧǸ ɐǸɗɗǸȼ Ǹ ȧȼɐɔɃϩȧɗǸɔ ȑȼ ɗȑɡɗ ɔȑȞȧɗɞɔɃɗ ȼǸȧɗ ȞɔǸϩȑɗ ȑ  ɗɃȆɔȑ 

ȑɗɗȑ ȧȼɐɔɃϩȧɗɃ  Ȓ ɗɡɐȑɔɐɃɗɞǸ Ǹ ȼɢɗȧȇǸ ȑȷȑɞɔɆȽȧȇǸ ȇɃȼɐɃɗɞǸ ɐɃɔ ɗɃȽɗ ɗȧȽɞȑɞȧϵǸȍɃɗ ȑ ȼǸȽȧɐɡȷǸȊɎȑɗ ȍȑ 

ɗɃȽɗ ȍȑ ȧȽɗɞɔɡȼȑȽɞɃɗ ɐɔȒȞɔǸϩǸȍɃɗ  ɐɔȧȽȇȧɐǸȷȼȑȽɞȑ ɐɔǸɞɃɗ Ȧεɛȥȗɖɶ ȇɃȼɃ Ƀ ɳɆȬȰ ȦɳȗɶɃ ȑ ɃɆɃȗɽ 

ȼɃȽɞǸȍǸɗ ȑȼ ȝȧɞǸ ȼǸȞȽȒɞȧȇǸ 

hɡɞɔǸ ȧȽɞȑɔǸȊȂɃ ȍȑ ɗɃȼ ȑ ȧȼǸȞȑȼ ȑϯɐȷɃɔǸȍǸ ȍȧȇɃɞɃȼȧȇǸȼȑȽɞȑ ɐɃɔ 6ɡɐɔǸɞ ȑ \ȤɃɡɔȧ ȽǸ ɞɔȧȷȤǸ 

ȍȑ cɢɆɽȰ ήȗκɆȗ Ȓ ȑȽɞɔȑ Ǹ ȼɢɗȧȇǸ ȍȧȑȞȒɞȧȇǸ ȑ ȑϯɞɔǸȍȧȑȞȒɞȧȇǸ  6ɡɐɔǸɞ ɔȑɗȑɔϩǸ Ǹɗ ȧȽɞȑɔϩȑȽȊɎȑɗ ȇɃȼ ɞȑȼɐɃ 

ȼȒɞɔȧȇɃ  Ƀɡ ɐȑɔȧɄȍȧȇɃ  ɐǸɔǸ Ǹ ȼɢɗȧȇǸ ȍȧȑȞȒɞȧȇǸ  h ɗǸȼȆǸ  Ƀ Ȇȷɡȑɗ  Ǹ ȆɃɗɗǸȽɃϩǸ ȑ ɃɡɞɔɃɗ ǸɔɔǸȽȲɃɗ ȇɡɔɞɃɗ 

ȑ ɗɃȝȧɗɞȧȇǸȍɃɗ ȑϯȑȇɡɞǸȍɃɗ ɐȑȷɃ ¿ȧȼȆɃ £ɔȧɃ2 ɃȇɃɔɔȑȼ ɗȑȼɐɔȑ ɓɡȑ Ƀɗ ȼɢɗȧȇɃɗ ȑɗɞȂɃ ȑȼ ȇȑȽǸ ♃♃ ♄♣ ♆♃ 

3 Ƀɡ ɓɡǸȽȍɃ Ƀ ɔǹȍȧɃ ȍɃ ȇǸɔɔɃ Ƀɡ Ƀ ɞɃȇǸȍȧɗȇɃɗ Ȓ ǸȇȧɃȽǸȍɃ ♃♃ ♅♩ ♃♩  :ȼ ȇɃȽɞɔǸɐǸɔɞȧȍǸ  Ƀ ɞȑȼɐɃ ȍȑ 

ȑϯȑȇɡȊȂɃ ȍǸ ɞɔȧȷȤǸ ȑϯɞɔǸȍȧȑȞȒɞȧȇǸ Ȓ ɗȑȼɐɔȑ Ƀ ɞȑȼɐɃ ȍɔǸȼǹɞȧȇɃ ȑϯɐɔȑɗɗȧϩɃ  Ƀɡ ǸɐȑɔȧɄȍȧȇɃ 

hɗ ǸɔɐȑȲɃɗ ȷȑȽɞɃɗ ȼȩȽȧȼǸɗ ȑȼ ♠♃ Ȇɐȼ  ɓɡȑ 6ɡɐɔǸɞ ȑɗȇɔȑϩȑɡ ɐǸɔǸ Ƀ ɐȧǸȽɃ ȍȑ !ȼȧȷɞɃȽ EɃȍɃϰ  

ɃɡϩȧȍɃɗ ȽɃɗ ♆ ȼȧȽɡɞɃɗ ȧȽȧȇȧǸȧɗ ȍǸ ǸȆȑɔɞɡɔǸ ȍȑ cɢɆɽȰ ήȗκɆȗ ȽȂɃ ɗȑ ɔȑɐɃɔɞǸȼ ǽ ȷɄȞȧȇǸ ɞɃȽǸȷ Ƀɡ Ǹ 

 
2 {ȑȞɡȽȍɃ ȧȽȝɃɔȼǸȊɎȑɗ ȍȑ 6ɡɐɔǸɞ  ɐɡȆȷȧȇǸȍǸɗ ȑȼ EɡȑɔɔȧȽȧ ZɢȽȧɃɔ ♅♃♃♩  ǸȷȒȼ ȍɃ ¿Ɇɛȥɢ £ɳɆɢ ɐǸɔɞȧȇȧɐǸȼ ȍǸ ɞɔȧȷȤǸ 
ɗɃȽɃɔǸ  ȑȼ ɔǹɐȧȍǸɗ ǸȼȆȧȑȽɞǸȊɎȑɗ ȑȼ ȥɢɆɽȰɶ ȑ ȇǸɗǸɗ ȽɃɞɡɔȽǸɗ  Ƀ ȞɔɡɐɃ ȼɡɗȧȇǸȷ £ɃȰ xȰȥȰɖɶ ȑ ɡȼǸ ȧȽɗɞɔɡȼȑȽɞȧɗɞǸ ȽȂɃ 
ȧȍȑȽɞȧȝȧȇǸȍǸ  ȑɗɐȑȇȧǸȷȧϵǸȍǸ ȑȼ ȼɢɗȧȇǸ ɞɔǸȍȧȇȧɃȽǸȷ ȲǸɐɃȽȑɗǸ ɓɡȑ ȝɃȧ ǸɃɗ ȑɗɞɢȍȧɃɗ ȍǸ ²ȑɔǸ 0ɔɡϵ ɐǸɔǸ ȞɔǸϩǸɔ ɞɔȑȇȤɃɗ ȼɡɗȧȇǸȧɗ 
ɞɃȇǸȽȍɃ \ɃɞɃ ȑ {ȤǸȼȧɗȑȽ 
3 ²ȑɔɗȂɃ ȑȼ ȆǸȧϯǸ ɔȑɗɃȷɡȊȂɃ ȍɃ ȝȧȷȼȑ cɢɆɽȰ ήȗκɆȗ ȑɗɞǹ ȍȧɗɐɃȽȩϩȑȷ ȽɃ ɗȧɞȑ ºɃɡɞɡȆȑ ȽɃ ȑȽȍȑɔȑȊɃ 
Ȥɞɞɐɗ ϪϪϪ ϰɃɡɞɡȆȑ ȇɃȼ ϪǸɞȇȤ ϩ ȇ♩²h♆♠♅ɐȷ♄: !ȇȑɗɗɃ ȑȼ  ♄♣ ȍȑ ȲɡȷȤɃ ȍȑ ♅♃♅♠ 

https://creativecommons.org/licenses/by/4.0/
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ρω 

ɐɔɃȇȑɗɗɃɗ ɗȑɔȧǸȧɗ ȑ ȍɃȍȑȇǸȝɆȽȧȇɃɗ ȼǸȧɗ ɃɔɞɃȍɃϯɃɗ  {ȂɃ ȇɃȽɗɞɔɡȊɎȑɗ ɗɃȆɔȑ ȧȽɞȑɔϩǸȷɃɗ ȍȧɗɞǸȽɞȑɗ ȑȽɞɔȑ ɗȧ  

ɐɔȧȽȇȧɐǸȷȼȑȽɞȑ ɐɔɃȞɔȑɗɗɎȑɗ ȍȑ ɗȒɞȧȼǸɗ ȼǸȧɃɔȑɗ Ƀɡ ȽɃȽǸɗ ȼȑȽɃɔȑɗ  ɓɡȑ  ɞɔǸȽɗɐɃɗɞɃɗ ɐǸɔǸ Ǹ ȼȑɗȼǸ 

ɃȧɞǸϩǸ  ȇɃȼɐɎȑȼ ȞɔɡɐɃɗ ȍȑ ɗȑȞɡȽȍǸɗ ȼȑȽɃɔȑɗ ȦɖʀɶɽȰɳɶ cǸ ɐǸɔɞȧɞɡɔǸ DȧȞɡɔǸ ♆  Ƀ ȇɃȼɐɃɗȧɞɃɔ 

ɗɃȷȧȇȧɞǸ ǸȧȽȍǸ  ɐǸɔǸ ɔȑɗɗǸȷɞǸɔ ȑɗɗȑ ȑȝȑȧɞɃ ȍȑ ϩǸɔȧǸȊȂɃ ȍȑ ȧȽɞȑȽɗȧȍǸȍȑ ɃȇǸɗȧɃȽǸȍɃ ɐȑȷǸ ȧȽɞȑɔȝȑɔȕȽȇȧǸ ȼɢɞɡǸ 

ȍȑ ȝɔȑɓɡȕȽȇȧǸɗ ɐɔɄϯȧȼǸɗ ȆǸɞȧȼȑȽɞɃɗ  ɓɡȑ Ƀ ɐȑȍǸȷ ȍȑ ɗɡɗɞȑȽɞǸȊȂɃ ȍɃ ɐȧǸȽɃ ȑɗɞȑȲǸ ɗȑȼɐɔȑ ǸȇȧɃȽǸȍɃ 

cǸ ǸȆȑɔɞɡɔǸ ȍɃ ȝȧȷȼȑ  ȑɗɗǸ ɔȑȇɃɔɔȕȽȇȧǸ ȍȑ ȦɖʀɶɽȰɳɶ Ȓ ȇȷǸɔǸȼȑȽɞȑ ǸȽɡȽȇȧǸȍǸ  ɐɃȧɗ ȑɗɞȂɃ 

ɗȧȽȇɔɃȽȧϵǸȍɃɗ ȇɃȼ Ǹɗ ȧȼǸȞȑȽɗ ȍȑ ȼȂɃɗ ȑȼ ♃♃ ♃♄ ♃♣ ȑ ȑȼ ♃♃ ♃♄ ♄♇ ȇɃȼɐǸɗɗɃɗ ♄♠ ȑ ♅♄ ȍǸ DȧȞɡɔǸ ♆  

cɃ ♄ £ȩɞɡȷɃɗ  bǸȽɡɗȇɔȧɞɃ Ƚ ♆  :ȼ ♃♃ ♃♄ ♄♦  ɓɡǸȽȍɃ ȍɡǸɗ ȧȼǸȞȑȽɗ ȍȑ ȼȂɃɗ ɗȑ ǸɐɔɃϯȧȼǸȼ  ȼǸɗ 

ȽȂɃ ɗȑ ɞɃȇǸȼ  6ɡɐɔǸɞ ȍȑɞȑɔȼȧȽǸ ȍɃȧɗ ȦɖʀɶɽȰɳɶ ɗȧȼɡȷɞǻȽȑɃɗ  ɡȼ ȽǸ ɔȑȞȧȂɃ ȞɔǸϩȑ ȑ ɃɡɞɔɃ ȽǸ ɔȑȞȧȂɃ ǸȞɡȍǸ 

ȍɃ ɐȧǸȽɃ 

 

DOE¦x! ♇  bɃȽɞǸȞȑȼ ȍȧȞȧɞǸȷ ȇɃȼ ȍȑɞǸȷȤȑɗ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♆ ȑ ȼɳȗɛȰɶ ȍɃ ȝȧȷȼȑ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇ 
 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ ȝǸȼȩȷȧǸ 6ɡɐɔǸɞ ɐǸɔɞȧɞɡɔǸ  ȑ !ɔɓɡȧϩɃ ȍȑ OȽɞȑɔȽȑɞ ϩȩȍȑɃ ȽɃ ɗȧɞȑ ºɃɡ£ɡȆȑ 
 

! DȧȞɡɔǸ ♠ ɔȑɐɔɃȍɡϵ Ƀɗ ɓɡǸɞɔɃ ɢȷɞȧȼɃɗ ȇɃȼɐǸɗɗɃɗ ȍɃ ɞɔȑȇȤɃ ȼɡɗȧȇǸȷ ɐǸɔǸ ɓɡǸɔɞȑɞɃ ɐȧǸȽɃ  

ϩȧɃȷɃȽȇȑȷɃ  ȇɃȽɞɔǸȆǸȧϯɃ ȑ ɐȑɔȇɡɗɗȂɃ  ȽɃ  ♄♅  ɐǹȞȧȽǸ ♣  ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♆  ɓɡȑ ɐɃȍȑȼ ɗȑɔ ɃɡϩȧȍɃɗ ȑȼ 

♃♃ ♆♣ ♇♇  cȑɗɗȑ ȑϯȇȑɔɞɃ  6ɡɐɔǸɞ ɐɔɃɐɎȑ Ƀ ȼȑɗȼɃ ȼɃϩȧȼȑȽɞɃ ȍȑ ȧȽɞȑɔϩǸȷɃɗ ȼȑȷɄȍȧȇɃɗ ȍȑ ɗȒɞȧȼǸɗ 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33871/vortex.2026.14.11000


6)$!,ȟ )ÔÁÍÁÒȢ 2/33%44)ȟ $ÁÎÉÌÏȢ .ÏÍÅȢ /Ó -ÁÎÕÓÃÒÉÔÏÓ ÄÅ 2ÏÇÅǲÒÉÏ $ÕÐÒÁÔ ÐÁÒÁ Ï ÆÉÌÍÅ Ȱ.ÏÉÔÅ ÖÁÚÉÁȱ Å Ï ÓÉÎÔÅÔÉÚÁÄÏÒ ÄÁ #ÏÍÐÁÎÈÉÁ 
#ÉÎÅÍÁÔÏÇÒÁǲÆÉÃÁ 6ÅÒÁ #ÒÕÚȢ 

 
 

 
 
2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

ςπ 

ȇɃȽȇȷɡȧȽȍɃ ȑȼ ɗȑȞɡȽȍǸɗ  Ƀ ǸɔɐȑȲɃ  ȽɃ ɐȧǸȽɃ  ȍɃ ǸȇɃɔȍȑ ȇɃȼɐɃɗɞɃ ɐɃɔ ♠ ȽɃɞǸɗ ɡȼ ȧȽɞȑɔϩǸȷɃ ȍȑ ɗȒɞȧȼǸ 

ȼȑȽɃɔ ȑ ɞɔȕɗ ȍȑ ɗȒɞȧȼǸɗ ȼǸȧɃɔȑɗ ɗɡȇȑɗɗȧϩɃɗ  ɗȑ ȍȧɔȧȞȑ Ǹ ɡȼ bȧȆ ȞɔǸϩȑ  ɓɡȑ ɗɃǸ ɡȼǸ ɃȧɞǸϩǸ ǸȆǸȧϯɃ ȍǸɗ 

ȽɃɞǸɗ bȧ ȆȑɓɡǸȍɔɃ  ȑ Dǹ ɞɃȇǸȍǸɗ ɔȑɗɐȑȇɞȧϩǸȼȑȽɞȑ ɐȑȷɃ ϩȧɃȷɃȽȇȑȷɃ ȑ ȇɃȽɞɔǸȆǸȧϯɃ ɽɳȰɛɢɖɢ ȑȼ ɶʀɖ 

ɯɢɜɽɆȦȰɖɖɢ hɗ ɐɔǸɞɃɗ  ɞǸȼȆȒȼ ȑȼ ɽɳȰɛɢɖɢ ȍȑϩȑȼ ɗȑɔ ɐȑɔȇɡɞȧȍɃɗ ȇɃȼ ȆǸɓɡȑɞǸɗ ȍȑ ȝȑȷɞɔɃ  6ɡɐɔǸɞ 

ɔȑɐȑɞȑ Ǹ ɗɃȽɃɔȧȍǸȍȑ ȍȑ ɗȑȞɡȽȍǸɗ ȼȑȽɃɔȑɗ ȇɃȽȇɃȼȧɞǸȽɞȑɗ ȇɃȼ Ƀ ϩȧɃȷɃȽȇȑȷɃ ɗȑ ȍȧɔȧȞȧȽȍɃ ɐǸɔǸ Ƀ Dǹ  ȑ Ƀ 

ȇɃȽɞɔǸȆǸȧϯɃ ɐǸɔǸ Ƀ {Ƀȷ ȑȼ ȤǸɔȼɆȽȧȇɃ 

 

DOE¦x! ♠  6ȑɞǸȷȤȑ ȍɃɗ ɓɡǸɞɔɃ ȇɃȼɐǸɗɗɃɗ ȝȧȽǸȧɗ ȍɃ ȑϯȇȑɔɞɃ ȽɃ  ♄♅  ɐǹȞȧȽǸ ♣  bǸȽɡɗȇɔȧɞɃ Ƚ ♆ 
 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ DǸȼȩȷȧǸ 6ɡɐɔǸɞ 
 

hɗ ɗɃȽɗ ȍȑ ȦɖʀɶɽȰɳɶ ȽɃ ɐȧǸȽɃ ȇɃȼ ɐȑȍǸȷ ȍȑ ɗɡɗɞȑȽɞǸȊȂɃ ǸȇȧɃȽǸȍɃ  ȑ Ƀɗ ȧȽɞȑɔϩǸȷɃɗ ȍȑ ɗȑȞɡȽȍǸ 

ȼȑȽɃɔ ȽɃɗ ȧȽɗɞɔɡȼȑȽɞɃɗ ȍȑ ȇɃɔȍǸ ɗȑɔȂɃ ȝɔȑɓɡȑȽɞȑɗ ȑ ɔȑȧɞȑɔǸȍɃɗ  ; ɐɃɗɗȩϩȑȷ ɗɡɐɃɔ ɓɡȑ Ǹ ɃɐȊȂɃ ɐȑȷɃ 

ɡɗɃ ȑ ǸɔɞȧȇɡȷǸȊȂɃ ȍȑɗɗȑɗ ȧȽɞȑɔϩǸȷɃɗ ȑɗɞȑȲǸ ǸɗɗɃȇȧǸȍǸ ȤɃȼɃȷɃȞǸȼȑȽɞȑ ǸɃɗ ɐȑɔɗɃȽǸȞȑȽɗ ȍɃ ȝȧȷȼȑ  ɓɡȑ ɗȑ 
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ςρ 

ȼǸȽɞȕȼ ȑȼ ȇɃȽȝȷȧɞɃ ȼȑɗȼɃ ɓɡȑ ȝȧɗȧȇǸȼȑȽɞȑ ȼɡȧɞɃ ɐɔɄϯȧȼɃɗ  cɃ ȍȑȇɃɔɔȑɔ ȍǸ ɞɔȧȷȤǸ  6ɡɐɔǸɞ ɡɞȧȷȧϵǸɔǹ 

ɞǸȼȆȒȼ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ȇɃȼɐɃɗȧȇȧɃȽǸȧɗ ɗȑɔȧǸȧɗ ȼǸȧɗ ȑɗɞɔȧɞɃɗ ȑ ǸȷȞɡȽɗ ɐɔɃȇȑɗɗɃɗ ȍɃȍȑȇǸȝɆȽȧȇɃɗ 

ǸɐɔȑɗȑȽɞǸȊȂɃ ȧȽɞȑȞɔǸȷ ȍǸ ɗȒɔȧȑ ȍȑ ♄♅ ɗɃȽɗ  ɐɔȧϩȧȷȑȞȧǸȽȍɃ Ƀɗ ɐǸɔǻȼȑɞɔɃɗ ȍȑ ǸȷɞɡɔǸ 

:Ƚɞɔȑ Ƀɗ ȼȧȽɡɞɃɗ ♅♦ ♆♇ ȑ ♅♩ ♃♦  ǸɐɔɃϯȧȼǸȍǸȼȑȽɞȑ  ɐɃȍȑɗȑ Ƀɡϩȧɔ Ƀɗ ɞɔȑȇȤɃɗ ♄♃Ȇ ȑ ♄♃ȇ ȍɃ 

bǸȽɡɗȇɔȧɞɃ Ƚ ♄  ȽɃɗ ɓɡǸȧɗ Ƀ ɞɔǸɞǸȼȑȽɞɃ ȼȑȷɄȍȧȇɃ Ȓ ȇȷǸɔǸȼȑȽɞȑ ɗȑɔȧǸȷ  uǸɔǸ Ǹ ɞɔǸȽɗȇɔȧȊȂɃ ǸȽǸȷȩɞȧȇǸ ȍǸ 

DȧȞɡɔǸ ♣  Ǹɗ ǸȷɞɡɔǸɗ ȍǸɗ ȽɃɞǸɗ ȍȑɗɗȑɗ ȍɃȧɗ ɗȑȞȼȑȽɞɃɗ ȝɃɔǸȼ ɃɔȞǸȽȧϵǸȍǸɗ ȑ ɞɔǸȽɗɐɃɗɞǸɗ ȑȼ ɡȼǸ ȍȧɗɞǻȽȇȧǸ 

ȼǹϯȧȼǸ ȍȑ ȍɡǸɗ ɃȧɞǸϩǸɗ  h ɞɔȑȇȤɃ ♄♃ȇ ȑϯɐɎȑ ɡȼǸ ɗȒɔȧȑ ȍɃȍȑȇǸȝɆȽȧȇǸ ♄♅ ǸȷɞɡɔǸɗ ȍȧɗɞȧȽɞǸɗ ɗȑȼ 

ɔȑɐȑɞȧȊɎȑɗ  h ɞɔȑȇȤɃ ♄♃Ȇ ȑϯɐɎȑ ɡȼǸ ɗȒɔȧȑ ȇɃȼ ♄♄ ȽɃɞǸɗ ȍȧȝȑɔȑȽɞȑɗ  ȽǸ ɓɡǸȷ Ƀ Dǹ  ȑȼ ϩȑɔȼȑȷȤɃ  

ɃȇɃɔɔȑ ȍɡǸɗ ϩȑϵȑɗ 

 

DOE¦x! ♣  bɃȽɞǸȞȑȼ ȍȧȞȧɞǸȷ ȇɃȼ ȍȑɞǸȷȤȑ ȍɃ ȑϯȇȑɔɞɃ ȽɢȼȑɔɃ ♄♃ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♄  ȼɳȗɛȰ ȍɃ ȝȧȷȼȑ cɢɆɽȰ ήȗκɆȗ 
\ȤɃɡɔȧ  ♄♩♣♇  ȑ ȑϯȑȼɐȷɃ ȍȑ ȑȍȧɞɃɔǸȊȂɃ ǸȽǸȷȩɞȧȇǸ ȍɃ ǸɡɞɃɔ 

 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ xȑȞȧǸȽȑ EǸɢȽǸ ɐǸɔɞȧɞɡɔǸ  ȑ !ɔɓɡȧϩɃ ȍȑ OȽɞȑɔȽȑɞ ϩȩȍȑɃ ȽɃ ɗȧɞȑ ºɃɡ£ɡȆȑ 
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ςς 

h ɞɔȑȇȤɃ ȽɢȼȑɔɃ ♄♇  ɓɡȑ ɐɃȍȑ ɗȑɔ ɃɡϩȧȍɃ Ǹ ɐǸɔɞȧɔ ȍɃ ȼȧȽɡɞɃ ♆♩ ♆♇  Ȓ ɡȼǸ ȼɃȽɞǸȞȑȼ ȑȼ ȝȧɞǸ 

ȼǸȞȽȒɞȧȇǸ ɃȆɞȧȍǸ ɐȑȷǸ ȼǸȽȧɐɡȷǸȊȂɃ ȍȑ ♄♃ ȦɖʀɶɽȰɳɶ ȑϯȑȇɡɞǸȍɃɗ ȑȼ ȍȧϩȑɔɗǸɗ ɔȑȞȧɎȑɗ ȍɃ ɐȧǸȽɃ  {ɃȆ Ƀ 

ɐȑȽɞǸȞɔǸȼǸ ȍɃ ɞɔȑȇȤɃ ȽɢȼȑɔɃ ♄♇ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♄  Ȓ ɐɃɗɗȩϩȑȷ ȷȑɔ  ȇɃȼ ȼɡȧɞǸ ȍȧȝȧȇɡȷȍǸȍȑ ȍȑϩȧȍɃ ǽ 

ȍȑȞɔǸȍǸȊȂɃ ȍǸ ȇɄɐȧǸ ϯȑɔɃȞɔǹȝȧȇǸ  ɐǸɔɞȑ ȍǸɗ ǸȽɃɞǸȊɎȑɗ ȍɃ ȇɃȼɐɃɗȧɞɃɔ  ♄♇  bɃȽɞǸɔ ȽɃ ɐɃɞȑȽȇȧɆȼȑɞɔɃ 

 ȑɗɐȑɔǸ ȑϯɞȧȽȊȂɃ ɐ  ȇɃɔɞǸɔ ǸɞǸɓɡȑ  ȞɔǸϩȑ ȑȼ ♄♠  bɃȽɞǸɔ ȧȷȑȞȩϩȑȷ  ȇɃɔɞǸȽȍɃ ǸɞǸɓɡȑ ȧȷȑȞȩϩȑȷ  ɞɃɞǸȷ 

ȼɃȽɞǸȍɃ ♇♃  DȧȞɡɔǸ ♥ 

 

DOE¦x! ♥  bɃȽɞǸȞȑȼ ȍȧȞȧɞǸȷ ȇɃȼ ȇǸɐɞɡɔǸ ȍȑ ɞȑȷǸ ȍɃ ȝȧȷȼȑ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇  ȑ ȍȑɞǸȷȤȑ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♄ 
 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ xȑȞȧǸȽȑ EǸɢȽǸ ɐǸɔɞȧɞɡɔǸ  ȑ !ɔɓɡȧϩɃ ȍȑ OȽɞȑɔȽȑɞ ϩȩȍȑɃ ȽɃ ɗȧɞȑ ºɃɡ£ɡȆȑ 
 

cɃ ȼȧȽɡɞɃ ♠♠ ♅♣  Ƀ ȑϯȇȑɔɞɃ ♅♄ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♄ ɔȑϩȑȷǸ ɡȼ ɐɔɃȇȑȍȧȼȑȽɞɃ ȍȑ ȧȼɐɔɃϩȧɗǸȊȂɃ 

ɐȑɔȇɡɗɗȧϩǸ ȑϯȑȇɡɞǸȍɃ ɐȑȷɃ ɐɔɄɐɔȧɃ ȇɃȼɐɃɗȧɞɃɔ  !ɗ ǸȽɃɞǸȊɎȑɗ ɐɔȑȇȧɗǸɗ ȍȑ ȍɡɔǸȊȂɃ ♄ ♅♄  ȽɃ ɞɃɞǸȷ  

ȑȽɞɔȑ ♠♠ ♅♣ ȑ ♠♣ ♇♥  ȍȑȼɃȽɗɞɔǸȼ  ȽɃ ȑȽɞǸȽɞɃ  ɓɡȑ Ƀɗ ȼɃϩȧȼȑȽɞɃɗ ȝɃɔǸȼ ɐɔɃȞɔǸȼǸȍɃɗ ȑ ȑɗɞɡȍǸȍɃɗ 

ȇɃȼ ǸȽɞȑȇȑȍȕȽȇȧǸ Ǹ ɐǸɔɞȧɔ ȍȑ ǸȽǹȷȧɗȑ ȍǸɗ ȧȼǸȞȑȽɗ ȑ  ɐɃɗɗȧϩȑȷȼȑȽɞȑ  ȞɔǸϩǸȍɃɗ ǸɗɗȧɗɞȧȽȍɃ ǽ ȇȑȽǸ  ♅♄  
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ςσ 

ȑɡ ȧȼɐɔɃϩȧɗɃ ȇɃȼ ȆǸɓɡȑɞǸ ȝȑȷɞɔɃ ɗɃȆɔȑ ȇɃɔȍǸɗ ȍɃ ɐȧǸȽɃ ♄ ♥  ȇɃȼȑȊɃ  ȞɔǸϩȑ ȑ ɐɃɡȇɃ ȍȑȽɗɃ  ɐ   ϩǸȧ 

ȇɔȑɗȇȑȽȍɃ ȑ ǸɡȼȑȽɞ  ȍȑȽɗȧȍǸȍȑ  Ǹȩ ɗɢȆȧɞɃ ȝȝ ȽɃ ǸȞɡȍɃ  ȑ ȼǸȧɗ ♄♆  ǸȞȧɞǸȍɃ ȑ ǸȧȽȍǸ ǸȞȧɞǸȽȍɃ  DȧȞɡɔǸ 

♦ 

 

DOE¦x! ♦  bɃȽɞǸȞȑȼ ȍȧȞȧɞǸȷ ȇɃȼ ȇǸɐɞɡɔǸ ȍȑ ɞȑȷǸ ȍɃ ȝȧȷȼȑ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇  ȑ ȍȑɞǸȷȤȑ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♄ 
 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ xȑȞȧǸȽȑ EǸɢȽǸ ɐǸɔɞȧɞɡɔǸ  ȑ !ɔɓɡȧϩɃ ȍȑ OȽɞȑɔȽȑɞ ϩȩȍȑɃ ȍȧɗɐɃȽȩϩȑȷ ȽǸ ɐȷǸɞǸȝɃɔȼǸ ºɃɡ£ɡȆȑ 
 

:ɗɗȑ ȼɃϩȧȼȑȽɞɃ ȍȑ ȧȼɐɔɃϩȧɗɃ ɗɃȆɔȑ ȧȼǸȞȑȽɗ ɃȇɃɔɔȑ ȑȼ ɡȼǸ ȍǸɗ ɗȑɓɡȕȽȇȧǸɗ ȼǸȧɗ ɐɃȷȕȼȧȇǸɗ ȍɃ 

ȝȧȷȼȑ  Ǹ ǸɐɔɃϯȧȼǸȊȂɃ ɗȑϯɡǸȷ ȑȽɞɔȑ Ǹɗ ɐȑɔɗɃȽǸȞȑȽɗ ȝȑȼȧȽȧȽǸɗ  ȧȽɞȑɔɐɔȑɞǸȍǸɗ ɐɃɔ cɃɔȼǸ /ȑȽȞȑȷȷ ȑ hȍȑɞȑ 

]ǸɔǸ  :ɗɗǸ ȇȑȽǸ  ȇȑȽɞɔǸȷ ȽɃɗ ȍȑȆǸɞȑɗ ɓɡȑ ȼǸɔȇǸɔǸȼ Ǹ ȷȧȆȑɔǸȊȂɃ ȍǸ ɐȑȷȩȇɡȷǸ  ȇɃȼ ȇɃɔɞȑɗ ȑϯȧȞȧȍɃɗ ɐȑȷǸ 

ȇȑȽɗɡɔǸ  ɔȑȼȑɞȑ ȍȧɔȑɞǸȼȑȽɞȑ ǽ ȇɃȼȑɔȇȧǸȷȧϵǸȊȂɃ ȑ ǽ ϩɡȷȞǸɔȧϵǸȊȂɃ ȍɃ ȇɃȽɞȑɢȍɃ ɗȑϯɡǸȷ ȽǸɗ ɃȆɔǸɗ 

ȇȧȽȑȼǸɞɃȞɔǹȝȧȇǸɗ ȍǸ ȒɐɃȇǸ  ǸɃ ȼȑɗȼɃ ɞȑȼɐɃ ȑȼ ɓɡȑ ȑϯɐȷȧȇȧɞǸ ɞǸȆɡɗ ȑȼ ɞɃɔȽɃ ȍǸ ɗȑϯɡǸȷȧȍǸȍȑ 

ȝȑȼȧȽȧȽǸ  ! ȼɃȽɞǸȞȑȼ ɔȑϩȑȷǸ Ǹ ȇɃȽɗȇȧȕȽȇȧǸ ȇɔȩɞȧȇǸ ȍɃ ȍȧɔȑɞɃɔ ǸɃ ǸɞɔȧȆɡȧɔ ǽ ȇȑȽǸ ɡȼ ȇɃȽɞȑɢȍɃ 
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ςτ 

ɗȧȼɡȷɞǸȽȑǸȼȑȽɞȑ ȧȽɞȑɔɞȑϯɞɡǸȷ ȑ ɐɔɃϩɃȇǸɞȧϩɃ  ɓɡȑ ǸȽɞȑȇȧɐǸ ȍȧɗȇɡɗɗɎȑɗ ɗɃȆɔȑ Ǹ ɔȑȷǸȊȂɃ ȑȽɞɔȑ 

ȍɔǸȼǸɞɡɔȞȧǸ ȆɔǸɗȧȷȑȧɔǸ ȑ ȑɔɃɞȧɗȼɃ  ɞǸȽɞɃ ȇɃȼɃ ϩǹȷϩɡȷǸ ɗȧȼȆɄȷȧȇǸ ȍȑ ȑɗȇǸɐȑ ȍȧǸȽɞȑ ȍǸ ɔȑɐɔȑɗɗȂɃ 

ȧȼȧȽȑȽɞȑ  ɓɡǸȽɞɃ ȇɃȼɃ ȑɗɞɔǸɞȒȞȧǸ ȇɃȼȑɔȇȧǸȷ ȍȑ ɗɃȆɔȑϩȧϩȕȽȇȧǸ ɐǸɔǸ Ƀ ȇȧȽȑȼǸ ȍȑ ǸɡɞɃɔ  h ɐǸȞǸȼȑȽɞɃ 

ɐȑȷǸ ɐȑɔȝɃɔȼǸȽȇȑ ɗȑϯɡǸȷ ȍǸɗ ɐȑɔɗɃȽǸȞȑȽɗ Ȓ ɗȧȼȆɃȷȧϵǸȍɃ ȍȑ ȝɃɔȼǸ ȧɔɆȽȧȇǸ ȑ ȇɃȽɞɡȽȍȑȽɞȑ  Ƀ ȼǸȊɃ ȍȑ 

ȍȧȽȤȑȧɔɃ Ȓ ȧȽɗȑɔȧȍɃ ȽɃ ȇǸɔɔȑɞȑȷ ȍȑ ɡȼ ɐɔɃȲȑɞɃɔ ȍȑ ♦ ȼȼ ȑȼ ȝɡȽȇȧɃȽǸȼȑȽɞɃ  ȇɃȼɃ ɗȑ Ƀ ɐɔɄɐɔȧɃ ǸɞɃ 

ȝȩȷȼȧȇɃ ȑɗɞȧϩȑɗɗȑ ɗȑȽȍɃ ȇɃȼɐɔǸȍɃ 

:ɗɗǸ ȇɃȽɗɞɔɡȊȂɃ ȼȑɞǸȷȧȽȞɡȩɗɞȧȇǸ ɐɔɃɐɃɗɞǸ ɐɃɔ \ȤɃɡɔȧ ɔȑȝɃɔȊǸ Ƀɗ ǸɔȞɡȼȑȽɞɃɗ ȍȑ /ȑɔȽǸɔȍȑɞ 

♅♃♃♥  ɓɡȑ ȧȽɗȑɔȑȼ Ƀ ǸϩǸȷȧǸȍɃɔ ɃȝȧȇȧǸȷ ȇɃȼɃ ήɢεȰʀɳ ȽɃɗ ȲɃȞɃɗ ȍȑ ȑɗɐȑȷȤɃɗ  h ȇȑȽɗɃɔ Ȓ  Ǹɗɗȧȼ  ɗȧɞɡǸȍɃ 

ȍȑȽɞɔɃ ȍǸ ȇǸȍȑȧǸ ȍȑ ɞȑȽɗɎȑɗ ȇɃȼȑɔȇȧǸȧɗ ȍɃ ȑɔɃɞȧɗȼɃ  ȍǸ ȑϯɐȷɃɔǸȊȂɃ ȍɃ ȇɃɔɐɃ ȝȑȼȧȽȧȽɃ ȑ ȍǸ 

ȼǸȽɡɞȑȽȊȂɃ ȍȑ ɡȼǸ ȝǸȷɗǸ ȼɃɔǸȷȧȍǸȍȑ ɐǸɞɔɃȇȧȽǸȍǸ ɐȑȷɃ :ɗɞǸȍɃ  ȧȽɗɞǻȽȇȧǸ ɓɡȑ ɔȑɐɔȧȼȑ  ɔȑȇɃɔɞǸ ȑ 

ȲɡȷȞǸ Ƀ ɓɡȑ ɐɃȍȑ Ƀɡ ȽȂɃ ɗȑɔ ϩȧɗɞɃ ȽǸ ɞȑȷǸ  bǸȧɗ ȍɃ ɓɡȑ ɡȼ ǸȞȑȽɞȑ ȑϯɞȑɔȽɃ ȍȑ ɔȑɐɔȑɗɗȂɃ  Ǹ ȇȑȽɗɡɔǸ Ȓ 

ǸɗɗɡȼȧȍǸ ȇɃȼɃ ɐɔȑɗȑȽȊǸ ǸȽɞȑȇȧɐǸȍǸ ȽǸ ȑɗɞɔɡɞɡɔǸ ɗȧȼȆɄȷȧȇǸ ȍǸ ɃȆɔǸ  ȧȽɞȑɔȷɃȇɡɞɃɔǸ ȧȽȑϩȧɞǹϩȑȷ ȑȽɞɔȑ Ǹ 

ȇɔȧǸȊȂɃ ȑ Ƀ ɐɢȆȷȧȇɃ 4 

:ȼ ɃɡɞɔǸ ȧȽɞȑȞɔǸȊȂɃ ɗȧȞȽȧȝȧȇǸɞȧϩǸ ȍȑ cɢɆɽȰ ήȗκɆȗ ȽɃ ȑϯȇȑɔɞɃ ♅♥Ȇ ȍǸ ɐǹȞȧȽǸ ♄♃ ȍɃ bǸȽɡɗȇɔȧɞɃ 

Ƚ ♆  Ƀ ȍɡɃ ȍȑ ϩȧɃȷɃȽȇȑȷɃ ȑ ȇɃȽɞɔǸȆǸȧϯɃ ɐɔȑɐǸɔǸ Ǹ ȧȽɞȑɔϩȑȽȊȂɃ ȍɃ ɐȧǸȽɃ  ɓɡȑ ȑϯȑȇɡɞǸ ɡȼǸ ɗȒɔȧȑ ȍȑ ♄♅ 

ɗɃȽɗ ȇɃȼɐɃɗɞǸ ɐɃɔ ȍɃȧɗ ȞɔɡɐɃɗ ȑɗɐȑȷȤǸȍɃɗ ȍȑ ɗȑȧɗ ȽɃɞǸɗ  :ɗɗȑ ɐɔɃȇȑȍȧȼȑȽɞɃ ȇɃȽȇȷɡȧ ȑȼ ȍɃȧɗ ȇȷɡɗɞȑɔɗ 

ɗȑɓɡȑȽȇȧǸȍɃɗ  hɗ ȇȷɡɗɞȑɔɗ  ɓɡȑ ɐɃȍȑȼ ɗȑɔ ɃɡϩȧȍɃɗ ȑȼ ♄ ♄♠ ♄♠  ȇɃȧȽȇȧȍȑȼ ȇɃȼ ɡȼ ȍɃɗ ɐɃȽɞɃɗ 

ȇɡȷȼȧȽǸȽɞȑɗ ȍǸ ȤȧɗɞɄɔȧǸ  Ƀ ȆȑȧȲɃ ȑȽɞɔȑ Ƀ ȇǸɗǸȷ ϩȧϩȧȍɃ ɐɃɔ cɃɔȼǸ /ȑȽȞȑȷȷ ȑ EǸȆɔȧȑȷȑ £ȧȽɞȧ bǸɔǸ ȑ 

cȑȷɗɃȽ 

 

  

 
4 :ɗɞǸ ɞɔȧǸȽȞɡȷǸȊȂɃ  ɓɡȑ ȑɗɞǸȆȑȷȑȇȑ Ƀ ǸɐǸɔǸɞɃ ȇȑȽɗɄɔȧɃ ȇɃȼɃ ȧȽɞȑɔȷɃȇɡɞɃɔ ȑ ɐȑɔɗɃȽǸȞȑȼ  ɞǸȼȆȒȼ ȝɃȧ ǸȆɃɔȍǸȍǸ ɐɃɔ DȷɃɔǸ 
{ɡɗɗȑȵȧȽȍ  ȑȼ ɗȑɡɗ ȑɗɞɡȍɃɗ ɗɃȆɔȑ Ǹ ɐɔɃȍɡȊȂɃ ȷȧɞȑɔǹɔȧǸ ȆɔǸɗȧȷȑȧɔǸ ȍɡɔǸȽɞȑ Ǹ ȍȧɞǸȍɡɔǸ ȼȧȷȧɞǸɔ ɔȑɡȽȧȍɃɗ ȽɃ ȷȧϩɔɃ ]ɆɽȰɳȗɽʀɳȗ Ȱ 
ήɆȬȗ ɖɆɽȰɳȘɳɆȗⱶ ɯɢɖȴɛɆȦȗɶⱷ ȬɆȘɳɆɢɶ  ɳȰɽɳȗɽɢɶꜜ {ɡɗɗȑȵȧȽȍ  ♄♩♦♠ 
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ςυ 

DOE¦x! ♩  6ȑɞǸȷȤȑ ȍɃ bǸȽɡɗȇɔȧɞɃ Ƚ ♆ 
 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ DǸȼȩȷȧǸ 6ɡɐɔǸɞ 
 

:ȼ ♄ ♄♣ ♆♅  ȑɗɗǸ ɗȑɓɡȕȽȇȧǸ ȑɗɗȑȽȇȧǸȷȼȑȽɞȑ ǸȇɢɗɞȧȇǸ ɗȑ ȑȽȇȑɔɔǸ ȑ Ƀ ǸȷϩɃɔȑȇȑɔ Ȓ ǸȽɡȽȇȧǸȍɃ ɐȑȷǸɗ 

ɗȧɔȑȽȑɗ ȍǸɗ ȝǹȆɔȧȇǸɗ  ɗɃȼ ȇɃȼɡȼ ȑȼ {ȂɃ uǸɡȷɃ  ȇȧȍǸȍȑ ȧȽȍɡɗɞɔȧǸȷ  ȽǸ ȍȒȇǸȍǸ ȍȑ ♄♩♣♃ 

:ȼȆɃɔǸ ȽȂɃ ɗȑȲǸ ǸȍȑɓɡǸȍɃ ǸȷȧȽȤǸɔ Ǹ ɡɞȧȷȧϵǸȊȂɃ ȍɃɗ ɐɔɃȇȑȍȧȼȑȽɞɃɗ ɞȒȇȽȧȇɃɗ ɔȑǸȷȧϵǸȍɃɗ ɐɃɔ 

6ɡɐɔǸɞ ȇɃȼ ǸȷȞɡȼǸ ȇɔɃȽɃȷɃȞȧǸ Ƀɡ ɐɔɃȲȑɞɃ ȷȧȽȑǸɔ ȍȑ ɐɔɃȞɔȑɗɗȂɃ Ƀɡ ɗɃȝȧɗɞȧȇǸȊȂɃ ȍȑ ȼȑȧɃɗ  xɃȞȒɔȧɃ 

6ɡɐɔǸɞ ɔȑɗȑɔϩǸ ɐǸɔǸ Ǹ ɐǸɔɞȑ ȝȧȽǸȷ ȍɃ ȝȧȷȼȑ Ǹ ǸɐɔȑɗȑȽɞǸȊȂɃ ȼǸȧɗ ȑϩȧȍȑȽɞȑ ȍɃɗ ɗɃȽɗ ɗȧȽɞȑɞȧϵǸȍɃɗ Ȓ 

ɐɃɗɗȩϩȑȷ ɞǸȼȆȒȼ Ƀɡϩȧɔ ǸȷȞɡȽɗ ɔɡȩȍɃɗ ȍȑ ȼɃȽɞǸȞȑȼ 

:ȼ ♄ ♄♩ ♇♠  ȧȽȧȇȧǸɗȑ ɡȼǸ ɗȑɓɡȕȽȇȧǸ ȇɃȼɐɃɗɞǸ ɐɃɔ ɗɃȽɗ ȑȷȑɞɔɆȽȧȇɃɗ ȇɃȼ ɗɡɗɞȑȽɞǸȊȂɃ 

ɐɔɃȷɃȽȞǸȍǸ  ȑȽɞɔȑȼȑǸȍɃɗ ɐɃɔ ɞɔȕȼɡȷɃɗ ȍȑ ȆǸɓɡȑɞǸɗ ȍȑ ȝȑȷɞɔɃ ȽɃɗ ɐɔǸɞɃɗ Ȧεɛȥȗɖɶ ! ɐǸɗɗǸȞȑȼ ɗɃȽɃɔǸ 

ɗȑ ȑɗɞȑȽȍȑ ǸɞȒ ♄ ♅♅ ♄♠  6ɡɔǸȽɞȑ ȑɗɗȑɗ ȼȧȽɡɞɃɗ  \ȤɃɡɔȧ ȧȽɞȑɔȇǸȷǸɔǹ ǽ ȼɃȽɞǸȞȑȼ ȧȼǸȞȑȽɗ ȑϯɞɔǸȩȍǸɗ ȍǸɗ 

ɔȑϩȧɗɞǸɗ ɓɡȑ Ƀ ɐȑɔɗɃȽǸȞȑȼ ȝɃȷȤȑȧǸ  ɐɡȆȷȧȇǸȊɎȑɗ ɓɡȑ  ǸɞȒ ȑȽɞȂɃ  ɗȑɔϩȧǸȼ ɐǸɔǸ ȽȧϩȑȷǸɔ Ƀ ɐɔɃȲȑɞɃɔ ɗɃȆɔȑ 

ɡȼǸ ȼȑɗǸ ȍǸ ɗǸȷǸ  h ȞȑɗɞɃ ȍȑ ɔȑɞȧɔǹȷǸɗ ȍȑɗȑɗɞǸȆȧȷȧϵǸ ȝȧɗȧȇǸȼȑȽɞȑ Ƀ ɗɡɐɃɔɞȑ ȍǸ ɐɔɃȲȑȊȂɃ ȑ ȧȽǸɡȞɡɔǸ 

ɃɡɞɔǸ Ƀɔȍȑȼ ȍȑ ȷȑȧɞɡɔǸ  Ǹɗ ȧȼǸȞȑȽɗ ɐǸɗɗǸȼ Ǹ ȧȽɞȑȞɔǸɔ Ǹ ȼɃȽɞǸȞȑȼ  ȑ Ƀ ȑɗɐȑȇɞǸȍɃɔ ɐǸɗɗǸ Ǹ ɐǸɔɞȧȷȤǸɔ Ǹ 

ȼȑɗȼǸ ϩȧɗȂɃ ȍɃ ɐȑɔɗɃȽǸȞȑȼ 
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ςφ 

!Ƀ ǸȷɞȑɔȽǸɔ Ǹɗ ɔȑϩȧɗɞǸɗ  Ƀ ɐȑɔɗɃȽǸȞȑȼ ȍȑɐǸɔǸɗȑ ȇɃȼ ȧȼǸȞȑȽɗ ɓɡȑ ȲɡɗɞǸɐɎȑȼ Ƀ ȧȍȑǸȷ ȤȑɔɃȧȇɃ ȍǸ 

ȇɃɔɔȧȍǸ ȑɗɐǸȇȧǸȷ ǽ ȆɔɡɞǸȷȧȍǸȍȑ ȍɃ ɔȑǸȷ  Ǹ ȝȧȞɡɔǸ ȍɃ ǸɗɞɔɃȽǸɡɞǸ  ȩȇɃȽȑ ȍɃ ɐɔɃȲȑɞɃ ȷɡȽǸɔ ȑȽȇǸȆȑȊǸȍɃ 

ɐȑȷɃɗ :ɗɞǸȍɃɗ ¦ȽȧȍɃɗ  Ȓ ɗɡȇȑȍȧȍǸ ɐɃɔ ȧȼǸȞȑȽɗ ɔȑȞȧɗɞɔǸȍǸɗ ȍȑ ZɃȤȽ D  \ȑȽȽȑȍϰ ȇɃȼ ϩȧȍǸ  ȼɃȼȑȽɞɃɗ 

ǸȽɞȑɗ ȍȑ ɗȑɡ ǸɗɗǸɗɗȧȽǸɞɃ ȑȼ 6ǸȷȷǸɗ  ȑȼ ♅♅ ȍȑ ȽɃϩȑȼȆɔɃ ȍȑ ♄♩♣♆ 

! ɢȷɞȧȼǸ ȧȼǸȞȑȼ ȍǸ ɗȑɓɡȕȽȇȧǸ Ȓ ɡȼ ȦɖɢɶȰʀɯ ȑϯɞɔȑȼɃ ȍɃ ɃȷȤɃ ȍɃ ɐɔȑɗȧȍȑȽɞȑ  ɓɡȑ ɐɔȑȑȽȇȤȑ 

ȇɃȼɐȷȑɞǸȼȑȽɞȑ Ǹ ɞȑȷǸ 

 

DOE¦x! ♄♃  bɃȽɞǸȞȑȼ ȇɃȼ Ǹ ȇǸɐǸ ȍǸ ɔȑϩȧɗɞǸ Dȗɽɢɶ  Dɢɽɢɶ ȇɃȼ ǸɗɞɔɃȽǸɡɞǸ ȽɃɔɞȑǸȼȑɔȧȇǸȽɃ ȑ ȍǸ ɐǹȞȧȽǸ ȧȽɞȑɔȽǸ ȍǸ 
ɔȑϩȧɗɞǸ Dȗɽɢɶ  Dɢɽɢɶ  :δɽɳȗⱶ :ȬɆȩȡɢ :ɶɯȰȦɆȗɖ ȇɃȼ ȧȼǸȞȑȽɗ ȍɃ ǸɞȑȽɞǸȍɃ Ǹ ZɃȤȽ D  \ȑȽȽȑȍϰ  DɃɞɃȞɔǸȼǸɗ ȍɃ ȝȧȷȼȑ cɢɆɽȰ 

ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇ 
 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ ȍɃ ǸɡɞɃɔ  0ǸɐɞɡɔǸ ȍȑ ȝɃɞɃȞɔǸȼǸɗ ȍɃ ȝȧȷȼȑ cɢɆɽȰ ήȗκɆȗ \ȤɃɡɔȧ  ♄♩♣♇ 
 

cȑɗɗȑ ȧȽɗɞǸȽɞȑ  Ƀ ɐȑɔɗɃȽǸȞȑȼ ɐǸɔȑȇȑ ȇɃȽȝɔɃȽɞǸȍɃ ɐɃɔ ɡȼǸ ɐȑɔȇȑɐȊȂɃ ȍȑ ȝȧȽȧɞɡȍȑ ɓɡȑ Ƀ 

ɐǸɔǸȷȧɗǸ  : Ȓ ȲɡɗɞǸȼȑȽɞȑ ȑɗɗȑ ȧȼɐǸȇɞɃ  ɓɡȑ ȍȑϩȑɔȧǸ ɗȑɔ ȩȽɞȧȼɃ  ɓɡȑ \ȤɃɡɔȧ ɞɔǸȽɗȝȑɔȑ ǸɃ ȑɗɐȑȇɞǸȍɃɔ  h 

ȦɖɢɶȰʀɯ ȑϯɞɔȑȼɃ ȽɃ ɃȷȤɃ ȍǸɓɡȑȷȑ ɓɡȑ ɗȑɔǹ ȼɃɔɞɃ ɗȑ ȇɃȽϩȑɔɞȑ ȑȼ ȞȑɗɞɃ ȇȧȽȑȼǸɞɃȞɔǹȝȧȇɃ ȍȑ ȍȑϩɃȷɡȊȂɃ  

ȽȂɃ ǸɐȑȽǸɗ ɃȷȤǸȼɃɗ  ȼǸɗ ɗɃȼɃɗ ɃȷȤǸȍɃɗ  0ɃȼɃ ȽǸ ɗȑɓɡȕȽȇȧǸ ǸȽɞȑɔȧɃɔ  ȑȼ ɓɡȑ Ƀ ɐǸȞǸȼȑȽɞɃ ǽɗ 

ɐɔɃɗɞȧɞɡɞǸɗ ɗȑ ȧȽɗȇɔȑϩȑ ȽɃ ȼɃϩȧȼȑȽɞɃ ȍɃ ȇǸɔɔȑɞȑȷ ȍȑ ȝȧȷȼȑ  ɞǸȼȆȒȼ Ǹɓɡȧ Ǹ ɛɆɶȰȰɜɶȦȷɜȰ ɔɃȼɐȑ Ƀ 

ȷȧȼȧɞȑ ȍǸ ȍȧȑȞȑɗȑ ȑ ȽɃɗ ȧȼɐȷȧȇǸ  ! ɞȑȷǸ  ɓɡȑ ȍȑϩȑɔȧǸ Ƀȝȑɔȑȇȑɔ ɗȑȽɞȧȍɃ  ǸȞɃɔǸ ȍȑϩɃȷϩȑ Ƀ ϩǸϵȧɃ 
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ςχ 

♇  ! ȧȽȝɔǸȑɗɞɔɡɞɡɔǸ ɗɃȽɃɔǸ ȍǸ 0ȧǸ  ²ȑɔǸ 0ɔɡϵ ȑ Ƀɗ ȑɓɡȧɐǸȼȑȽɞɃɗ x0! 

 

cɃ ȝȧȽǸȷ ȍȑ ♄♩♇♩  Ƀ ȇȧȽȑǸɗɞǸ ȆɔǸɗȧȷȑȧɔɃ  ȑȽɞȂɃ ɔǸȍȧȇǸȍɃ ȽǸ :ɡɔɃɐǸ  !ȷȆȑɔɞɃ 0ǸϩǸȷȇǸȽɞȧ ♄♦♩♥

♄♩♦♅  ȝɃȧ ȇɃȽɞɔǸɞǸȍɃ ɐȑȷɃ ɐɔɃȍɡɞɃɔ  ȝɡȽȍǸȍɃɔ ȑ ȍȧɔȑɞɃɔ ǸȍȼȧȽȧɗɞɔǸɞȧϩɃ ȍɃ £ȑǸɞɔɃ /ɔǸɗȧȷȑȧɔɃ ȍȑ 

0ɃȼȒȍȧǸ £/0  DɔǸȽȇɃ ¿ǸȼɐǸɔȧ ♄♦♩♦♄♩♣♣  ɐǸɔǸ Ǹɗɗɡȼȧɔ Ƀ ȇǸɔȞɃ ȍȑ uɔɃȍɡɞɃɔ EȑɔǸȷ ȍǸ 

0ɃȼɐǸȽȤȧǸ 0ȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ²ȑɔǸ 0ɔɡϵ  :Ƚɞɔȑ Ǹɗ ǸɞɔȧȆɡȧȊɎȑɗ ȍȑ 0ǸϩǸȷȇǸȽɞȧ ȑɗɞǸϩǸ Ǹ ȑɗȇɃȷȤǸ ȍɃɗ 

ɐɔɃȝȧɗɗȧɃȽǸȧɗ  Ǹ ȼǸȧɃɔȧǸ ɃɔȧɡȽȍǸ ȍǸ :ɡɔɃɐǸ  ɓɡȑ ȇɃȽɗɞȧɞɡȧɔȧǸȼ Ƀ ɓɡǸȍɔɃ ɞȒȇȽȧȇɃ ȍǸ 0ɃȼɐǸȽȤȧǸ  

!ɐɄɗ ȇɃȽɗɡȷɞǸ ǸɃ ȍȧȽǸȼǸɔɓɡȕɗ :ɔȧȵ xǸɗȼɡɗɗȑȽ  ȑȽȞȑȽȤȑȧɔɃ ȑɗȇɃȷȤȧȍɃ ɐǸɔǸ ȇȤȑȝȧǸɔ Ǹɗ ɃɐȑɔǸȊɎȑɗ ȍȑ 

ǹɡȍȧɃ  0ǸϩǸȷȇǸȽɞȧ ɞȑȷȑȞɔǸȝɃɡ Ǹ ¿ǸȼɐǸɔȧ ȽɃ ȧȽȩȇȧɃ ȍȑ ♄♩♠♃  ȇɃȼɡȽȧȇǸȽȍɃȷȤȑ ɓɡȑ Ǹɓɡȑȷȑ ȑɗɐȑȇȧǸȷȧɗɞǸ  

ȇɃȼɃ ȑȷȑ 0ǸϩǸȷȇǸȽɞȧ  ɐɔȑȝȑɔȧǸ Ƀ ɗȧɗɞȑȼǸ ´ȑɗɞȑɔȽ :ȷȑȇɞɔȧȇ  :ȼ ɔȑɗɐɃɗɞǸ  0ǸϩǸȷȇǸȽɞȧ ȝɃȧ ȧȽȝɃɔȼǸȍɃ ɐɃɔ 

¿ǸȼɐǸɔȧ ɓɡȑ Ȳǹ ȤǸϩȧǸ ɗȧȍɃ ȇɃȼɐɔǸȍǸ  ȽɃ xȧɃ ȍȑ ZǸȽȑȧɔɃ  ȑȼ ɗȑȞɡȽȍǸ ȼȂɃ  ɡȼǸ ɐǸɔɞȑ ȍȑ ǸɐǸɔȑȷȤǸȞȑȼ 

ȼǸɔȇǸ x0! EǸȷϩȂɃ  ♄♩♦♄  ɐ  ♩♦  !ȧȽȍǸ ɗȑȞɡȽȍɃ ȍȑɐɃȧȼȑȽɞɃɗ ȍȑ 0ǸϩǸȷȇǸȽɞȧ  ȍȑɐɃȧɗ ȍȑ ǸɞɔǸɗɃɗ ɓɡȑ 

ȍȧȝȧȇɡȷɞǸɔǸȼ Ǹ ȞɔǸϩǸȊȂɃ ȍɃ ȝȧȷȼȑ 0ȗɆȩȗɳȗ !ȍɃȷȝɃ 0ȑȷȧ  ♄♩♠♃  ɗȑȧɗ ȼȑɗȑɗ ǸɐɄɗ ȑɗɗȑɗ ɞȑȷȑȞɔǸȼǸɗ  ȑȼ 

ȲɡȽȤɃ ȍȑ ♄♩♠♃ Ƀ ɔȑɗɞɃ ȍɃ ȼǸɞȑɔȧǸȷ ɗɃȽɃɔɃ  ȑȽȇɃȼȑȽȍǸȍɃ ɐȑȷǸ ȇɃȼɐǸȽȤȧǸ ²ȑɔǸ 0ɔɡϵ  ǸɃɗ :ɗɞǸȍɃɗ 

¦ȽȧȍɃɗ  ȍȑɗȑȼȆǸɔȇǸɔȧǸ ȽɃ /ɔǸɗȧȷ ȑȼ ɡȼǸ ȑɗɐȑɞǸȇɡȷǸɔ ȇȤȑȞǸȍǸ  ȑȼ ȍɃȧɗ ǸϩȧɎȑɗ ȝɔȑɞǸȍɃɗ 

ȑɗɐȑȇȧǸȷȼȑȽɞȑ  Ƀ ɓɡȑ ɗȑɔȧǸ ȽɃɞȧȇȧǸȍɃ ɐȑȷǸ ȧȼɐɔȑȽɗǸ ȇɃȼ ǸȷǸɔȍȑ ȑ ɡɗǸȍɃ ȇɃȼɃ ɐɔɃɐǸȞǸȽȍǸ EǸȷϩȂɃ  

♄♩♦♄  ɐ  ♄♃♄ 
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ςψ 

DOE¦x! ♄♄  bɃȽɞǸȞȑȼ ȍȧȞȧɞǸȷ ȇɃȼ ȝǸȇɗȩȼȧȷȑ ɞɃɞǸȷ  ȍȑɞǸȷȤȑ ȍǸ ɐǹȞȧȽǸ ♅♄ ȍǸ ȑȍȧȊȂɃ ȍȑ ♄♦ ȍȑ ȲɡȽȤɃ ȍȑ ♄♩♠♃ ȍɃ 
ȲɃɔȽǸȷ 0ɢɳɳȰɆɢ uȗʀɖɆɶɽȗɜɢ  {u 

 

 
 

DɃȽɞȑ  !ɔɓɡȧϩɃ ȍȑ ȧȽɞȑɔȽȑɞ ȽǸ LȑȼȑɔɃɞȑȇǸ 6ȧȞȧɞǸȷ ȍǸ /ȧȆȷȧɃɞȑȇǸ cǸȇȧɃȽǸȷ 6ȧȞȧɞǸȷ  /ɔǸɗȧȷ 
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2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

ςω 

DOE¦x! ♄♅  DǸȇɗȩȼȧȷȑ ȍǸ ɐǹȞȧȽǸ ♠ ȍǸ ȑȍȧȊȂɃ ȍȑ ♅♆ ȍȑ ȲɡȽȤɃ ȍȑ ♄♩♠♃ ȍɃ ȲɃɔȽǸȷ 6ɆȘɳɆɢ Ȭȗ cɢɆɽȰ  {u 
 

 
 

DɃȽɞȑ  !ɔɓɡȧϩɃ ȍȑ ȧȽɞȑɔȽȑɞ ȽǸ LȑȼȑɔɃɞȑȇǸ 6ȧȞȧɞǸȷ ȍǸ /ȧȆȷȧɃɞȑȇǸ cǸȇȧɃȽǸȷ 6ȧȞȧɞǸȷ  /ɔǸɗȧȷ 
 

cɃ ȑȽȇǸɔɞȑ ȍɃ 6²6 ²Ȱɳȗ 0ɳʀκ Ȱ ɶȰʀɶ ȼɆɖɛȰɶ ♅♃♃♄  ȑȽɞɔȑ ϩǹɔȧɃɗ ɔȑȞȧɗɞɔɃɗ ȝɃɞɃȞɔǹȝȧȇɃɗ ȍǸɗ 

ǸɞȧϩȧȍǸȍȑɗ ȍǸ ȑȼɐɔȑɗǸ  Ǹ ȧȼǸȞȑȼ ɔȑɐɔɃȍɡϵȧȍǸ ɐȑȷǸ DȧȞɡɔǸ ♄♆ ɔȑɞɔǸɞǸ ɡȼ ɞȒȇȽȧȇɃ ǽ ȝɔȑȽɞȑ ȍɃ 

ȑɓɡȧɐǸȼȑȽɞɃ ȍȑ ǹɡȍȧɃ ȍǸ x0!  cȂɃ Ȥǹ ȇɔȒȍȧɞɃɗ ȍȑ ȝɃɞɄȞɔǸȝɃ Ƀɡ ȍɃ ɞȒȇȽȧȇɃ  ! ȼȑɗȼǸ ɐȑɗɓɡȧɗǸ ɓɡȑ 

ɗɡɐɃɔɞǸ Ƀ 6²6  ȆǸɗȑǸȍǸ ȽɃɗ ȑɗɞɡȍɃɗ ȍȑ {ȒɔȞȧɃ bǸɔɞȧȽȑȷȷȧ  ȍǸɔȧǸ ɃɔȧȞȑȼ ǸɃ ȷȧϩɔɃ ²Ȱɳȗ 0ɳʀκⱶ ɆɛȗȽȰɜɶ Ȱ 

ɃɆɶɽɣɳɆȗ Ȭɢ ȦɆɜȰɛȗ ȥɳȗɶɆɖȰɆɳɢ !ȆɃɃȵɗ 0ȧȽȑȼǸɞɃȞɔǹȝȧȇǸ ²ȑɔǸ 0ɔɡϵ ♅♃♃♠  ȽɃ ȑȽɞǸȽɞɃ  ȽɃ ȷȧϩɔɃ ȑɗɗǸ 

ȝɃɞɃ ȽȂɃ ȝɃȧ ɐɡȆȷȧȇǸȍǸ 
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2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
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σπ 

DOE¦x! ♄♆  xȑɐɔɃȍɡȊȂɃ ȍȑ ȝɃɞɃȞɔǸȝȧǸ ȇɃȼ ȑɓɡȧɐǸȼȑȽɞɃ x0! ȍǸ 0ɃȼɐǸȽȤȧǸ ²ȑɔǸ 0ɔɡϵ ȑ ɞȒȇȽȧȇɃ ɗȑȼ ɔȑȞȧɗɞɔɃ ȍȑ 
ȝɃɞɄȞɔǸȝɃ Ƀɡ ȍǸɞǸ 

 

 
 

DɃȽɞȑ  OȼǸȞȑȼ ȽɃ ȑȽȇǸɔɞȑ ȍɃ 6²6 ²Ȱɳȗ 0ɳʀκ Ȱ ɶȰʀɶ ȼɆɖɛȰɶ !/ɃɃȵɗ 6ȝȧȷȼɗ  ♅♃♃♄ 
 

♇ ♄ hɗ ɗȧȽɞȑɞȧϵǸȍɃɔȑɗ x0! 

 

:ȼ ♄♩♠♃  Ǹ xǸȍȧɃ 0ɃɔɐɃɔǸɞȧɃȽ Ƀȝ !ȼȑɔȧȇǸ x0!  ȑɔǸ ɡȼǸ ȍǸɗ ȼǸȧɃɔȑɗ ɐɔɃȍɡɞɃɔǸɗ ȍȑ ǸɔɞȑȝǸɞɃɗ 

ȍȑ ȑȽɞɔȑɞȑȽȧȼȑȽɞɃ ȑ ȍȑ ȇɃȼɡȽȧȇǸȊȂɃ ȧȽȇȷɡɗȧϩȑ ɐǸɔǸ ȝȧȽɗ ȼȧȷȧɞǸɔȑɗ  cȑɗɗȑ ȼȑɗȼɃ ǸȽɃ  Ƀɗ ȑȽȞȑȽȤȑȧɔɃɗ 

ȍȑ ɗɃȼ ȍǸ x0!  LǸɔɔϰ D  hȷɗɃȽ ȑ LȑɔȆȑɔɞ /ȑȷǸɔ  ȧȽȧȇȧǸɔǸȼ Ƀ ȍȑɗȑȽϩɃȷϩȧȼȑȽɞɃ ȍɃ ɐɔɃȲȑɞɃ ȍɃ bǸɔȵ 

O  h ɐɔɃȲȑɞɃ ȍȑ hȷɗɃȽ ȑ /ȑȷǸɔ ȇɃȽɗȧɗɞȧǸ ȑȼ ȇɃȼȆȧȽǸɔ Ƀɗ ȑɓɡȧɐǸȼȑȽɞɃɗ ȍȑ ɗɃȼ ȝǸȆɔȧȇǸȍɃɗ ɐȑȷǸ x0! 

ȇɃȼ ɡȼ ɗȧɗɞȑȼǸ ȍȑ ɐɔɃȞɔǸȼǸȊȂɃ ɐɃɔ ɞȑȇȷǸȍɃ  Ǹ ȝȧȼ ȍȑ ȇɔȧǸɔ ɡȼ ȍɃɗ ɐɔȧȼȑȧɔɃɗ ɗȑɓɡȑȽȇȧǸȍɃɔȑɗ 

ɡɞȧȷȧϵǸȍɃɗ ɐǸɔǸ ȇɃȼɐɃɗȧȊȂɃ ȼɡɗȧȇǸȷ 
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σρ 

 

h ɃȆȲȑɞȧϩɃ ȍȑɗɞȑ ɞɔǸȆǸȷȤɃ Ȓ ȍȑɗȇɔȑϩȑɔ ɡȼ ɗȧȽɞȑɞȧϵǸȍɃɔ ȍȑ ȼɢɗȧȇǸ ȑȷȑɞɔɆȽȧȇǸ ȇǸɐǸϵ ȍȑ 
ɐɔɃȍɡϵȧɔ ɓɡǸȷɓɡȑɔ ɗɃȼ ȼɡɗȧȇǸȷ ɐɔȑȍȑɞȑɔȼȧȽǸȍɃ  Ƀɡ ɓɡǸȷɓɡȑɔ ȇɃȽȲɡȽɞɃ ȍȑ ɗȒɔȧȑɗ ȍȑ ɗɃȽɗ 
ȼɡɗȧȇǸȧɗ  ǸȇɃɐȷǸȍɃ Ǹ ɡȼ ɗȧɗɞȑȼǸ ȇǸɐǸϵ ȍȑ ɞɔǸȍɡϵȧɔ Ǹɗ ȽɃɞǸȊɎȑɗ ɗȧȼȆɄȷȧȇǸɗ ȍȑ ɡȼǸ 
ȇɃȼɐɃɗȧȊȂɃ ȼɡɗȧȇǸȷ ɐǸɔǸ ɗȑɡɗ ɗɃȽɗ ȇɃɔɔȑɗɐɃȽȍȑȽɞȑɗ ȑ ȞɔǸϩǹȷɃɗ ȑȼ ɡȼ ȍȧɗȇɃ ȝɃȽɃȞɔǹȝȧȇɃ 
hȷɗɃȽ  /ȑȷǸɔ  ♄♩♠♠  ɐ  ♠♩♠ 

 

! ȧȼǸȞȑȼ ȍɃ ȑɓɡȧɐǸȼȑȽɞɃ ɡɞȧȷȧϵǸȍɃ ȽɃɗ ȑɗɞɢȍȧɃɗ ȍǸ ²ȑɔǸ 0ɔɡϵ DȧȞɡɔǸ ♄♆ Ȓ ɗȧȼȧȷǸɔ ǽ ȍɃɗ 

ȑɓɡȧɐǸȼȑȽɞɃɗ x0! ɓɡȑ ɗȑɔȧǸȼ ȑȼɐɔȑȞǸȍɃɗ ȽɃ ɐɔɃɞɄɞȧɐɃ bǸɔȵ O DȧȞɡɔǸ ♄♇ ȍȑɗȑȽϩɃȷϩȧȍɃ ȽǸ 

ȼȑɗȼǸ ȒɐɃȇǸ  ! ȍȑɗȇɔȧȊȂɃ ȍȑɗɗȑɗ ȍȧɗɐɃɗȧɞȧϩɃɗ ȑɗɞǹ ȍȧɗɐɃȽȩϩȑȷ ȽɃ ǸɔɞȧȞɃ :ɖȰȦɽɳɢɜɆȦ bʀɶɆȦ {εɜɽɃȰɶɆκȰɳ 

ȑɗȇɔȧɞɃ ɐȑȷɃɗ ȑȽȞȑȽȤȑȧɔɃɗ ȍǸ x0! ȑ ɐɡȆȷȧȇǸȍɃ ɃɔȧȞȧȽǸȷȼȑȽɞȑ ȑȼ ♄♩♠♠ ȽɃ Zɢʀɳɜȗɖ ɢȼ ɽɃȰ !ȦɢʀɶɽɆȦȗɖ 

{ɢȦɆȰɽε ɢȼ !ɛȰɳɆȦȗ hȷɗɃȽ  /ȑȷǸɔ  ♄♩♠♠  ɐ  ♣♄♃ 

cɃ ϩȑɔȆȑɞȑ x0! {εɜɽɃȰɶɆκȰɳ ȍȧɗɐɃȽȩϩȑȷ ȽɃ ɗȧɞȑ :ɖȰȦɽɳɢɜɆȦ bʀɶɆȦ ´ɆɔɆ ȇɃȽɗɞǸ Ǹ ȧȽȝɃɔȼǸȊȂɃ 

ȍȑ ɓɡȑ Ƀɗ ȑɓɡȧɐǸȼȑȽɞɃɗ ȍǸ ȞȑɔǸȊȂɃ bǸɔȵ O  ȍȑɗȇɔȧɞɃɗ ɐɃɔ hȷɗɃȽ ȑ /ȑȷǸɔ ♄♩♠♠  ɞȑɔȧǸȼ ɗȧȍɃ 

ȍȑɗȼǸȽɞȑȷǸȍɃɗ ȍɡɔǸȽɞȑ Ƀɗ ǸȽɃɗ ♄♩♣♃ ɐǸɔǸ ɗɡɐɔȧɔ Ǹ ȼǸȽɡɞȑȽȊȂɃ ȑ Ƀ ɔȑɗɞǸɡɔɃ ȍɃɗ ȼɃȍȑȷɃɗ bǸɔȵ OO  

ȍȑɗȑȽϩɃȷϩȧȍɃɗ ɐȑȷɃɗ ȼȑɗȼɃɗ ȑȽȞȑȽȤȑȧɔɃɗ  h bǸɔȵ O ȑɔǸ ɡȼ ɗȧȽɞȑɞȧϵǸȍɃɔ ȇɃȼ ɐɃȷȧȝɃȽȧǸ ȍȑ ȍɡǸɗ ϩɃϵȑɗ  

ȍɃɞǸȍɃ ȍȑ ȞȑɔǸȍɃɔȑɗ ȍȑ ȝɔȑɓɡȕȽȇȧǸ  ɃȧɞǸϩǸȍɃɔȑɗ  ȝȧȷɞɔɃɗ ɐǸɗɗǸǸȷɞɃɗ ȑ ɐǸɗɗǸȆǸȧϯɃɗ  ǸȷȒȼ ȍȑ 

ȼɃȍɡȷǸȍɃɔȑɗ ȍȑ ȆǸȧϯǸ ȝɔȑɓɡȕȽȇȧǸ ]Db  ȇɃȼɃ ȑɗɐȑȇȧȝȧȇǸ Ƀ ȑɗɓɡȑȼǸ ȑϯɞɔǸȩȍɃ ȍɃ ǸɔɞȧȞɃ ȍȑ hȷɗɃȽ ȑ 

/ȑȷǸɔ ♄♩♠♠  ɔȑɐɔɃȍɡϵȧȍɃ ȽǸ DȧȞɡɔǸ ♄♠ 
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2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

σς 

DOE¦x! ♄♇  Fac-símile de imagem na página 610 do artigo de Olson e Belar (1955) que mostra eɓɡȧɐǸȼȑȽɞɃɗ ȍǸ 
x0! ɗȧȼȧȷǸɔȑɗ ǸɃɗ ɡɞȧȷȧϵǸȍɃɗ ȽɃɗ ȑɗɞɢȍȧɃɗ ȍǸ ²ȑɔǸ 0ɔɡϵ 

 

 
 

DɃȽɞȑ  :ɖȰȦɽɳɢɜɆȦ bʀɶɆȦ {εɜɽɃȰɶɆκȰɳ hȷɗɃȽ /ȑȷǸɔ ♄♩♠♠  ɐ  ♣♄♃ 
 

DOE¦x! ♄♠  Diagrama funcional do sintetizador RCA Mark I, em ilustração publicada no artigo de Olson e Belar 
(1955). 

 

 
 

DɃȽɞȑ  :ɖȰȦɽɳɢɜɆȦ bʀɶɆȦ {εɜɽɃȰɶɆκȰɳ hȷɗɃȽ  /ȑȷǸɔ  ♄♩♠♠  ɐ  ♠♩♥ 
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2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

σσ 

DOE¦x! ♄♣  Ilustração técnica do sistema RCA com sequenciador e leitor de fita. 
 

 
 

DɃȽɞȑ  ȧȼǸȞȑȼ ȍǸ ȧȽɞȑɔȽȑɞ 
 

0ɃȽȝɃɔȼȑ Ƀ ȍȧǸȞɔǸȼǸ ȍǸ DȧȞɡɔǸ ♄♣ Ƀ ɗȑɓɡȑȽȇȧǸȍɃɔ  ɃɔȧȞȧȽǸȷȼȑȽɞȑ ȇɃȽȇȑȆȧȍɃ ɐǸɔǸ ȞɔǸϩǸȊȂɃ 

ȑȼ ȼǸɞɔȧϵ ȍȑ ǸȇȑɞǸɞɃ  ɐǸɗɗǸɔȧǸ  ȑȼ ɗɡǸɗ ϩȑɔɗɎȑɗ ɗɡȆɗȑɓɡȑȽɞȑɗ  Ǹ ȇɃȽɞǸɔ ȇɃȼ Ǹ ɐɃɗɗȧȆȧȷȧȍǸȍȑ ȍȑ 

ɡɞȧȷȧϵǸȊȂɃ ȍȑ ȝȧɞǸɗ ȼǸȞȽȒɞȧȇǸɗ  hɗ ȇȧɔȇɡȧɞɃɗ ȑɔǸȼ ϩǸȷϩɡȷǸȍɃɗ 

h ɗȧȽɞȑɞȧϵǸȍɃɔ ȍȑ ȼɢɗȧȇǸ ȑȷȑɞɔɆȽȧȇǸ ȍǸ x0!  ɐɃɗɞȑɔȧɃɔȼȑȽɞȑ ȇȤǸȼǸȍɃ ȍȑ bǸɔȵ O  ɞɔǸȆǸȷȤǸ ȇɃȼ 

Ǹ ȍȑɗȇɔȧȊȂɃ ȍǸɗ ɐɔɃɐɔȧȑȍǸȍȑɗ ȍȑ ɡȼ ɗɃȼ  ɞǸȧɗ ȇɃȼɃ ȝɔȑɓɡȕȽȇȧǸ  ȧȽɞȑȽɗȧȍǸȍȑ  ȇɔȑɗȇȧȼȑȽɞɃ  ȍɡɔǸȊȂɃ  

ȍȑȇǸȧȼȑȽɞɃ  ɐɃɔɞǸȼȑȽɞɃ  ɞȧȼȆɔȑ  ϩȧȆɔǸɞɃ ȑ ȍȑɗϩȧɃɗ  0ɃȼɃ ɐǸɔǻȼȑɞɔɃɗ ȍɃ ɗȧȽɞȑɞȧϵǸȍɃɔ  ɗȂɃ ɡɞȧȷȧϵǸȍǸɗ 

Ǹɗ ɗȑȞɡȧȽɞȑɗ ȇǸɔǸȇɞȑɔȩɗɞȧȇǸɗ ȍɃ ɗɃȼ hȷɗɃȽ  /ȑȷǸɔ ♄♩♠♠  ɐ  ♠♩♣♠♩♥ 

1. !ȷɞɡɔǸ ȍȑɞȑɔȼȧȽǸȍǸ ɐȑȷǸ ȝɔȑɓɡȕȽȇȧǸ ȝɡȽȍǸȼȑȽɞǸȷ  ȑȽɞɔȑ ♆♃ ȑ ♄♠ ♃♃♃ Lϵ 

2. OȽɞȑȽɗȧȍǸȍȑ ȍȑɞȑɔȼȧȽǸȍǸ ɐȑȷǸ ɐȑɔȇȑɐȊȂɃ ȍȑ ȷɃɡȍȽȑɗɗ  ȑȽɞɔȑ ♃ ȑ ♄♅♃ ȍ/ ȽɃɔȼǸȷȼȑȽɞȑ 

ɗɡɐȑɔȧɃɔ Ǹ ♅♃ ȍ/  ɐɃȧɗ ɡȼ ɗɃȼ ǸȆǸȧϯɃ ȍȑɗɗȑ ȷȧȼȧɞȑ ɗȑɔȧǸ ȑȽȇɃȆȑɔɞɃ ɐɃɔ ɗɃȽɗ ȍɃ ǸȼȆȧȑȽɞȑ 

3. 6ɡɔǸȊȂɃ ɔȑȷǸɞȧϩǸ ǸɃ ȑȽϩȑȷɃɐȑ ȍȧȽǻȼȧȇɃ ȍɃ ɗɃȼ  ȇɃȽɗȧȍȑɔǸȽȍɃ ȇɔȑɗȇȧȼȑȽɞɃ ȽɳɢίɽɃ 

ȑɗɞǸȆȧȷȧȍǸȍȑ ɶɽȰȗȬε ɶɽȗɽȰ ȑ ȍȑȇǸȧȼȑȽɞɃ ȬȰȦȗε 
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2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

στ 

4. uɃɔɞǸȼȑȽɞɃ ɐǸɗɗǸȞȑȼ ȍȑ ɡȼǸ ǸȷɞɡɔǸ Ǹ ɃɡɞɔǸ ȑȼ ɡȼ ȞȷȧɗɗǸȽȍɃ ȇɃȽɞȩȽɡɃ 

5. £ȧȼȆɔȑ ȝɃɔȼǸ ȍȑ ɃȽȍǸ ȍȑȝȧȽȧȍɃ ɐȑȷǸɗ Ǹȼɐȷȧɞɡȍȑɗ ɔȑȷǸɞȧϩǸɗ ȍɃɗ ɐǸɔȇȧǸȧɗ ȍȑ ɡȼǸ ȝɔȑɓɡȕȽȇȧǸ 

ȝɡȽȍǸȼȑȽɞǸȷ  ǸȷȒȼ ȍȑ ȝȧȷɞɔɃɗ ɐǸɗɗǸȆǸȧϯɃɗ ȑ ɐǸɗɗǸǸȷɞɃɗ 

6. ²ȧȆɔǸɞɃ ȍȑȝȧȽȧȍɃ ɐȑȷǸ ȇɃȼȆȧȽǸȊȂɃ ȍȑ ȼɃȍɡȷǸȊɎȑɗ ȍȑ ȝɔȑɓɡȕȽȇȧǸ  Ǹȼɐȷȧɞɡȍȑ ɽɳȰɛɢɖɢ ȑ 

ȝɃɔȼǸ ȍȑ ɃȽȍǸ 

7. 6ȑɗϩȧɃ ȧɔɔȑȞɡȷǸɔ ȑȝȑȧɞɃɗ ɔǸȽȍɆȼȧȇɃɗ ȽɃɗ ɐǸɔǻȼȑɞɔɃɗ ȍɃ ɗɃȼ  ȑϯȑȇɡɞǸȍɃɗ ɐȑȷɃ ɗȧȽɞȑɞȧϵǸȍɃɔ 

! ȞȑɔǸȊȂɃ ȍǸ ȝɔȑɓɡȕȽȇȧǸ ȝɡȽȍǸȼȑȽɞǸȷ ɐȑȷɃ ɗȧȽɞȑɞȧϵǸȍɃɔ Ȓ ɔȑǸȷȧϵǸȍǸ ɐɃɔ ȍɃϵȑ ȍȧǸɐǸɗɎȑɗ ȑȷȒɞɔȧȇɃɗ 

ǸȝȧȽǸȍɃɗ  ȇɃɔɔȑɗɐɃȽȍȑȽɞȑɗ Ǹ ɡȼǸ ɃȧɞǸϩǸ ȲɡɗɞǸ ȍȑ ɡȼǸ ȑɗȇǸȷǸ ɞȑȼɐȑɔǸȍǸ  ȑȽɞɔȑ ♥♆♩ ♩♦♩ Lϵ Dǹ♠  ȑ 

♄♆♩♣ ♩♄♆ Lϵ Dǹ♣  ɐȑȷɃ ɗȧɗɞȑȼǸ ȽɃɔɞȑǸȼȑɔȧȇǸȽɃ  h ɗȧȽɞȑɞȧϵǸȍɃɔ Ȓ ȑɓɡȧɐǸȍɃ ȇɃȼ ɃȧɞǸϩǸȍɃɔȑɗ ɓɡȑ 

ɐɃȍȑȼ ɞɔǸȽɗɐɃɔ ȑɗɗǸɗ ȝɔȑɓɡȕȽȇȧǸɗ ɐǸɔǸ ɃȧɞǸϩǸɗ ɗɡɐȑɔȧɃɔȑɗ Ƀɡ ȧȽȝȑɔȧɃɔȑɗ  ɐȑɔȝǸϵȑȽȍɃ Ǹ ɞȑɗɗȧɞɡɔǸ ȑȽɞɔȑ 

Dǹ♃ ♅♆ ♄♅♇ Lϵ  ȑ Dǹ♦ ♠♠♦♥ ♣♠ Lϵ  ɞɃɞǸȷȧϵǸȽȍɃ ♩♣ ȝɔȑɓɡȕȽȇȧǸɗ ɓɡȑ ɐɃȍȑȼ ɗȑɔ ǸȇȧɃȽǸȍǸɗ 

ɗȑɐǸɔǸȍǸȼȑȽɞȑ  !ȷȒȼ ȍǸɗ ȝɔȑɓɡȕȽȇȧǸɗ  Ȓ ɐɃɗɗȩϩȑȷ ǸȍȧȇȧɃȽǸɔ ɡȼǸ ȝɃȽɞȑ ȍȑ ɔɡȩȍɃ ɐǸɔǸ Ǹ ɗȧȼɡȷǸȊȂɃ ȍȑ 

ȧȽɗɞɔɡȼȑȽɞɃɗ ȍȑ ɐȑɔȇɡɗɗȂɃ  ȇɃɔȍǸɗ ȝɔȧȇȇȧɃȽǸȍǸɗ ȑ ɗɃɐɔɃɗ  uǸɔǸ Ǹ ȍȑȝȧȽȧȊȂɃ ȍɃɗ ȑȽϩȑȷɃɐȑɗ ȍȧȽǻȼȧȇɃɗ  

ȍɡɔǸȊɎȑɗ ȑ ɐɃɔɞǸȼȑȽɞɃɗ  Ȥǹ ɐǸȍɔɎȑɗ ɐɔȑȍȑȝȧȽȧȍɃɗ ȽɃ ɗȧɗɞȑȼǸ ɓɡȑ ɐɃȍȑȼ ɗȑɔ ǸȇȧɃȽǸȍɃɗ 

ǸɡɞɃȼǸɞȧȇǸȼȑȽɞȑ  uǸɔǸ Ƀɗ ϩɃȷɡȼȑɗ  Ȥǹ ♄♠ ȞɔǸɡɗ ȍȑ ȧȽɞȑȽɗȧȍǸȍȑ ȍȑȝȧȽȧȍɃɗ ɐȑȷǸ ϩɃȷɞǸȞȑȼ ɃȆɞȧȍǸ ȽɃɗ 

ȇȧɔȇɡȧɞɃɗ ɐɔȧȽȇȧɐǸȧɗ ȍȑ ȇɃȽɞɔɃȷȑ ȍɃ ɗȧɗɞȑȼǸ ɛȗɶɽȰɳ Ȧɢɜɽɳɢɖ ɶεɶɽȰɛ hȷɗɃȽ  /ȑȷǸɔ ♄♩♠♠  ɐ  ♠♩♦♣♃♠ 

hɗ ȍǸȍɃɗ ȍɃɗ ɐǸɔǻȼȑɞɔɃɗ ɗɃȽɃɔɃɗ ɗȂɃ ȞɔǸϩǸȍɃɗ ȑȼ ɐǸɐȑȷ ɐȑɔȝɡɔǸȍɃ ɐǸɔǸ Ǹ ɐȑɔȝɃɔȼǸȽȇȑ ȍǸɗ 

ɐɔɃȞɔǸȼǸȊɎȑɗ  uɃɔ ȝȧȼ  Ƀ ɔȑɗɡȷɞǸȍɃ ɗɃȽɃɔɃ ɐɃȍȑ ɗȑɔ ȞɔǸϩǸȍɃ ȑȼ ȍȧɗȇɃɗ ȍȑ ϩȧȽȧȷ  ȑȼ ɡȼ ȝɃȽɄȞɔǸȝɃ 

ǸȇɃɐȷǸȍɃ ǸɃ ɗȧȽɞȑɞȧϵǸȍɃɔ  ȇɃȼ ϩȑȷɃȇȧȍǸȍȑ ȍȑ ♆♆  ɔɐȼ  h ɗȧȽɞȑɞȧϵǸȍɃɔ Ȓ ȇǸɐǸϵ ȍȑ ɐɔɃȍɡϵȧɔ ȍɡǸɗ ϩɃϵȑɗ 

ɗȧȼɡȷɞǻȽȑǸɗ hȷɗɃȽ  /ȑȷǸɔ ♄♩♠♠  ɐ  ♣♃♣ 

! ɗȑȞɡȽȍǸ ȞȑɔǸȊȂɃ ȍȑ ɗȧȽɞȑɞȧϵǸȍɃɔȑɗ x0! Ȓ Ƀ ȼɃȍȑȷɃ bǸɔȵ OO  ȧȽɗɞǸȷǸȍɃ ȽǸ 0ɢɖʀɛȥɆȗ 

¦ɜɆήȰɳɶɆɽε꜡ɶ 0ɢɛɯʀɽȰɳ bʀɶɆȦ 0ȰɜɽȰɳ ȑȽɞȂɃ 0ɢɖʀɛȥɆȗuɳɆɜȦȰɽɢɜ :ɖȰȦɽɳɢɜɆȦ bʀɶɆȦ 0ȰɜɽȰɳ ȑ ȑȽȇɃȽɞɔǸ

ɗȑ ǸɞɡǸȷȼȑȽɞȑ ȑȼ ȑɗɞǸȍɃ ɔǸϵɃǹϩȑȷ ȍȑ ȇɃȽɗȑɔϩǸȊȂɃ  :Ƚɞɔȑ ɃɡɞɔɃɗ ǸϩǸȽȊɃɗ  Ƀ bǸɔȵ OO ɐɃɗɗȧȆȧȷȧɞǸϩǸ ɡȼǸ 

ɐɃȷȧȝɃȽȧǸ Ǹ ɓɡǸɞɔɃ ϩɃϵȑɗ  ȑ ǸɞɔǸȧɡ Ǹ ǸɞȑȽȊȂɃ ȍȑ ȇɃȼɐɃɗȧɞɃɔȑɗ ȇɃȼɃ bȧȷɞɃȽ /ǸȆȆȧɞɞ ♄♩♄♣♅♃♄♄  

²ȷǸȍȧȼȧɔ ¦ɗɗǸȇȤȑϩɗȵϰ ♄♩♄♄♄♩♩♃  0ȤǸɔȷȑɗ ´ɡɃɔȧȽȑȽ ♄♩♆♦♅♃♅♃  ȑ bǸɔȧɃ 6ǸϩȧȍɃϩɗȵϰ ♄♩♆♇

♅♃♄♩  ɓɡȑ ɞɔǸȆǸȷȤǸɔǸȼ ȇɃȼɐɃɗȧȊɎȑɗ ȑȷȑɞɔɆȽȧȇǸɗ ǸɗɗɃȇȧǸȍǸɗ ǸɃ ȼȒɞɃȍɃ ȍɃ ɗȑɔȧǸȷȧɗȼɃ ȧȽɞȑȞɔǸȷ 
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συ 

DOE¦x! ♄♥  Milton Babbitt em 1968, operando o sintetizador RCA Mark II no Columbia-Princeton Electronic 
Music Center. 

 

 
 

DɃȽɞȑ  OȼǸȞȑȼ ȍȑ ȧȽɞȑɔȽȑɞ  ǸɔɞȧȞɃ ȍȑ uǸɡȷ EɔȧȝȝȧɞȤɗ ɐǸɔǸ Ǹ ɔȑϩȧɗɞǸ !ɔɞȝɃɔɡȼ5  
 

♇ ♅ !ɗ ɗȑɓɡȕȽȇȧǸɗ ȼɃȽɞǸȍǸɗ 

 

hɗ ♄ ♇♃  ȍǸ ɗȑȞɡȽȍǸ ɐǸɔɞȑ ȍǸ ǸȆȑɔɞɡɔǸ ɜꜜֵ ₀  £ɳȚɜɶɆɽɢ ȍȑ cɢɆɽȰ ήȗκɆȗ Ȓ Ǹ ɐɔȧȼȑȧɔǸ ȍǸɗ 

ɗȑɓɡȕȽȇȧǸɗ ȼɃȽɞǸȍǸɗ  ɓɡȑ ȇɃȼɐɎȑȼ Ƀ bǸȽɡɗȇɔȧɞɃ Ƚ ᴚ ♅ 

 

  

 
5 6ȧɗɐɃȽȩϩȑȷ ȑȼ   Ȥɞɞɐɗ ϪϪϪ ǸɔɞȝɃɔɡȼ ȇɃȼ ɐɔȧȽɞ ♅♃♄♄♃♣ ȼȧȷɞɃȽȆǸȆȆȧɞɞ♅♦♆♆♥ ǸȇȑɗɗɃ ȑȼ  ♅♄ ȍȑ ȲɡȷȤɃ ♅♃♅♠ 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33871/vortex.2026.14.11000
https://www.artforum.com/print/201106/milton-babbitt-28337


6)$!,ȟ )ÔÁÍÁÒȢ 2/33%44)ȟ $ÁÎÉÌÏȢ .ÏÍÅȢ /Ó -ÁÎÕÓÃÒÉÔÏÓ ÄÅ 2ÏÇÅǲÒÉÏ $ÕÐÒÁÔ ÐÁÒÁ Ï ÆÉÌÍÅ Ȱ.ÏÉÔÅ ÖÁÚÉÁȱ Å Ï ÓÉÎÔÅÔÉÚÁÄÏÒ ÄÁ #ÏÍÐÁÎÈÉÁ 
#ÉÎÅÍÁÔÏÇÒÁǲÆÉÃÁ 6ÅÒÁ #ÒÕÚȢ 

 
 

 
 
2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

σφ 

DOE¦x! ♄♦  Detalhe da página inicial do Manuscrito n.º 2, para trilha de Noite vazia (Khouri, 1964). 
 

 
 

Fonte: Acervo Regiane Gaúna. 
 

£ɃȼǸȽȍɃ ȇɃȼɃ ȆǸɗȑ Ƀ ɐǸȍɔȂɃ ȍȑ ♇♇♃ Lϵ !♇ ȽɃ ɗȧɗɞȑȼǸ ȽɃɔɞȑǸȼȑɔȧȇǸȽɃ  Ƀɡ ]ǹ♆ ȽɃ ȝɔǸȽȇȕɗ  

ɡɞȧȷȧϵǸȍɃ ȽǸ ǸȝȧȽǸȊȂɃ ȍɃɗ ȧȽɗɞɔɡȼȑȽɞɃɗ ȍǸ ɞɔȧȷȤǸ ȍȑ cɢɆɽȰ ήȗκɆȗ ȝɃȧ ɐɃɗɗȩϩȑȷ ȧȍȑȽɞȧȝȧȇǸɔ ɃɡɞɔɃ ɞȧɐɃ ȍȑ 

ɞȑȽɗȂɃ ɐɔɃɐɃɗɞɃ ɐȑȷɃ ȇɃȼɐɃɗȧɞɃɔ  Ǹɗ ȝɔȑɓɡȕȽȇȧǸɗ ɐɔȑɗȇɔȧɞǸɗ ɐǸɔǸ Ƀɗ ɗɃȽɗ ɐɔɃȍɡϵȧȍɃɗ ɐȑȷɃɗ ȞȑɔǸȍɃɔȑɗ 

ȑȷȑɞɔɆȽȧȇɃɗ ȍȧϩȑɔȞȑȼ ȍǸɗ ǸȷɞɡɔǸɗ ɃȆɞȧȍǸɗ ȽɃ ɗȧɗɞȑȼǸ ɞȑȼɐȑɔǸȍɃ ȍȑ ♄♅ ɗȑȼȧɞɃȽɗ ɐɃɔ ɃȧɞǸϩǸ 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33871/vortex.2026.14.11000


6)$!,ȟ )ÔÁÍÁÒȢ 2/33%44)ȟ $ÁÎÉÌÏȢ .ÏÍÅȢ /Ó -ÁÎÕÓÃÒÉÔÏÓ ÄÅ 2ÏÇÅǲÒÉÏ $ÕÐÒÁÔ ÐÁÒÁ Ï ÆÉÌÍÅ Ȱ.ÏÉÔÅ ÖÁÚÉÁȱ Å Ï ÓÉÎÔÅÔÉÚÁÄÏÒ ÄÁ #ÏÍÐÁÎÈÉÁ 
#ÉÎÅÍÁÔÏÇÒÁǲÆÉÃÁ 6ÅÒÁ #ÒÕÚȢ 

 
 

 
 
2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

σχ 

:ȼȆɃɔǸ ǸȷȞɡȼǸɗ ȍȑɗɗǸɗ ǸȷɞɡɔǸɗ ȇɃȧȽȇȧȍǸȼ ȇɃȼ Ƀɗ ǸɔɐȑȲɃɗ ȍȑ ɐȧǸȽɃ ȽɃɗ ɞɔȕɗ ɐɔȧȼȑȧɔɃɗ ȼȧȽɡɞɃɗ 

ȍǸ ǸȆȑɔɞɡɔǸ ȍȑ cɢɆɽȰ ήȗκɆȗ ȽǸ {ȑɓɡȕȽȇȧǸ bɃȽɞǸȍǸ Ƚᴚ ♅ DȧȞɡɔǸ ♄♦  ɓɡȑ ɗɡȇȑȍȑ ȑɗɗȑɗ ǸɔɐȑȲɃɗ  Ƀ 

ȇɃȼɐɃɗȧɞɃɔ ȑȼɐɔȑȞǸ ȍȑȷȧȆȑɔǸȍǸȼȑȽɞȑ ȧȽɞȑɔϩǸȷɃɗ ȼȧȇɔɃɞɃȽǸȧɗ 

!ɗ ǸȽɃɞǸȊɎȑɗ ȽɃ bǸȽɡɗȇɔȧɞɃ Ƚᴚ ♅ ɞǸȼȆȒȼ ȧȽȍȧȇǸȼ ɐǸɔǻȼȑɞɔɃɗ ȍȑ ȼɃȍɡȷǸȊȂɃ ȍȑ Ǹȼɐȷȧɞɡȍȑ  

ȇɃȼɐɔȑɗɗȂɃ  ȝȧȷɞɔǸȞȑȼ  ȞǸȽȤɃ ȑȼ ȍ/  ȑ ɃɡɞɔǸɗ ȼǸȽȧɐɡȷǸȊɎȑɗ ȍȑɗɞȧȽǸȍǸɗ ǸɃ ɔȑȞȧɗɞɔɃ ȑȼ ȝȧɞǸ 

ȼǸȞȽȒɞȧȇǸ  :ɗɗȑɗ ɗɃȽɗ ȝɃɔǸȼ ɗȑȇȇȧɃȽǸȍɃɗ ȑ ɐɃɗɞȑɔȧɃɔȼȑȽɞȑ ȼɃȽɞǸȍɃɗ ȇɃȼ ɃɡɞɔɃɗ ɗȑȞȼȑȽɞɃɗ ȍȑ ȝȧɞǸ 

ȇɃȽɞȑȽȍɃ ȧȽɗɞɔɡȼȑȽɞɃɗ ȍȑ ɐȑɔȇɡɗɗȂɃ  ȇȷɡɗɞȑɔɗ ȍȑ ɐȧǸȽɃ ȑ ɔɡȩȍɃɗ ɓɡȑ ɐɃȍȧǸȼ ɗȑɔ ȼǸȽȧɐɡȷǸȍɃɗ 

ȝȧɗȧȇǸȼȑȽɞȑ ȧȽȇȷɡɗȧϩȑ ɔȑɞɔɃȞɔǸȍǸȍɃɗ  ! ɗɃȼǸ ȍȑɗɗȑɗ ɗȑȞȼȑȽɞɃɗ  ȍȑȽɃȼȧȽǸȍɃɗ ɐɃɔ 6ɡɐɔǸɞ ȇɃȼɃ 

ɗȑɓɡȕȽȇȧǸɗ ȼɃȽɞǸȍǸɗ  ȇɃȼ ȼȑȍȧȍǸɗ ȑȼ ɐȒɗ  ɐɃȷȑȞǸȍǸɗ ȑ ȇȑȽɞȩȼȑɞɔɃɗ ȍȑ ȝȧɞǸ   ȇɃȼȆȧȽǸȍǸ ǽ 

ϩȑȷɃȇȧȍǸȍȑ ȍȑ ɔȑɐɔɃȍɡȊȂɃ  ȍȑɞȑɔȼȧȽǸɔȧǸ Ƀ ɞȑȼɐɃ ȝȧȽǸȷ ȍǸɗ ɐǸɔɞȑɗ ȼɡɗȧȇǸȧɗ ɗȧȽȇɔɃȽȧϵǸȍǸɗ ǽ ȼɃȽɞǸȞȑȼ 

ȍǸɗ ȇȑȽǸɗ  !ȷȒȼ ȍȑɗɗǸɗ ȼȑȍȧȍǸɗ  ȍȧϩȑɔɗǸɗ ɔɡȆɔȧȇǸɗ ȍɃ ȇɃȼɐɃɗȧɞɃɔ ȼȑȽɗɡɔǸȼ ɐǸɔǻȼȑɞɔɃɗ ȑ ȧȽȍȧȇǸȼ Ƀɗ 

ȑɓɡȧɐǸȼȑȽɞɃɗ ȍȧɗɐɃȽȩϩȑȧɗ DȧȞɡɔǸ ♄♩ 

 

  

https://creativecommons.org/licenses/by/4.0/
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6)$!,ȟ )ÔÁÍÁÒȢ 2/33%44)ȟ $ÁÎÉÌÏȢ .ÏÍÅȢ /Ó -ÁÎÕÓÃÒÉÔÏÓ ÄÅ 2ÏÇÅǲÒÉÏ $ÕÐÒÁÔ ÐÁÒÁ Ï ÆÉÌÍÅ Ȱ.ÏÉÔÅ ÖÁÚÉÁȱ Å Ï ÓÉÎÔÅÔÉÚÁÄÏÒ ÄÁ #ÏÍÐÁÎÈÉÁ 
#ÉÎÅÍÁÔÏÇÒÁǲÆÉÃÁ 6ÅÒÁ #ÒÕÚȢ 

 
 

 
 
2ÅÖ 6ĕÒÔÅØȟ #ÕÒÉÔÉÂÁȟ ÖȢρτȟ ÐȢ ρȤτυȟ Åρρπππȟ ςπςφȢ )33. ςσρχɀωωσχȢ 
ÈÔÔÐÓȡȾȾÃÒÅÁÔÉÖÅÃÏÍÍÏÎÓȢÏÒÇȾÌÉÃÅÎÓÅÓȾÂÙȾτȢπȾ ȿ ÈÔÔÐÓȡȾȾÄÏÉȢÏÒÇȾρπȢσσψχρȾÖÏÒÔÅØȢςπςφȢρτȢρρπππ 
 

σψ 

DOE¦x! ♄♩  Detalhe de trecho do Manuscrito n.º 2, com anotações técnicas indicando parâmetros de montagem 
sonora em fita magnética para trilha de Noite vazia. 

 

 
 

DɃȽɞȑ  !ȇȑɔϩɃ xȑȞȧǸȽȑ EǸɢȽǸ 
 

0ɢɛ ȱȦɢ  ȰȦɢ Ȱ ɛɢȬꜜ ּפɛɢȬʀɖȗȩȡɢ ȬȰ ȗɛɯɖɆɽʀȬȰּצ 

0ɖʀɶɽȰɳ ɛȱȬɆɢ ɯɢɶɽ ȗɽ ּפɯɣɶ ֿכɶȰɛֿפ ȗɽȗɲʀȰּצ 

{ɆɖȴɜȦɆɢ ֿכɳʀɈȬɢ ȬȰ ȼʀɜȬɢֿפ 

xȰɽɢɳɜɢ ήȰɖɢκ ȬȰ ȼɆɽȗ ּכֿ צּꜝפɶɣ ȗȽʀȬɢɶֿפ ɽʀȬɢ ɯ ּפɯɆȗɜɢּצ 

{ɆɖȴɜȦɆɢ  ́ꜜcꜜ ּפίɃɆɽȰ ɜɢɆɶȰּצ Exꜜ ּפȽɳȗήȰּצ 

 פֿצּꜝפּ ȦɢɛȰȩȗ ɢ ɳȰήȰɳɶɢ Ȭȗ ȼɖȰȦɃȗכֿ
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