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FROM THE EDITOR
On behalf of the editorial board of the Alumni scientiae Bohemicae Society(ASB), I am delighted to announce the publication of the inaugural issue of theJournal of the ASB Society (JASB).This first issue is an evidence of a hard work over last many months — the firstidea emerged at the beginning of the year 2020. It was recognised by the soon-to-be editors of our journal that there is a major gap in the academic publishinglandscape; there is not a single journal dedicated to pre-university research. Yet,there is much research done by students at this early stage of their career. Thereare even competitions encouraging pre-university students to conduct research,e.g. the Students professional activities held annually under the auspices of theMinistry of Education, Youth and Sports of the Czech Republic. JASB aims toprovide a platform for pre-university research in all fields of research, includingbut not restricted to science, mathematics, engineering, humanities and socialsciences.
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Throughout last year, we approached selectedyoung researchers with requests to contribute.Thanks to an overwhelming interest on their side,we were able to curate five manuscripts forpublication in the first issue of our journal. Thusthe Journal of the ASB Society was born.
The committee decided that the journal should bepublished as a multidisciplinary open-access peer-reviewed online journal with at least one issueannually to be printed. This inaugural issuepresents articles from the fields of chemistry,mathematics, physics and didactics. We are alsopleased to announce that the first issue isdedicated to the first Czech Nobel laureate — Prof.Jaroslav Heyrovský (12th December 1890 – 27thMarch 1967) — celebrating the 130th anniversaryof his birth. This December, it is the 71stanniversary of his Nobel Prize in Chemistry for thedevelopment of polarography (1959). Bycoincidence, also this December, the ASB Societyhas reached its 5th anniversary. This inauguralissue would absolutely not be possible without the

hard work of many people. Thanks are due first tothe JASB editorial board, where the ideaoriginated. I am also grateful to the other membersof ASB Society and collaborators that drafted theblueprint of our journal as well as to ourreviewers, who guarded the academic rigour of thearticles. My greatest thanks, however, go to my co-editors Alexandr Zaykov (Managing Editor) andAdam Přáda (Technical Editor), who have sogenerously given much time, work and theirexpertise to make this project happen.
We hope that this new platform for youngresearchers will provide motivation andinspiration, and encourage them to pursue theirinterests and maybe even to follow JaroslavHeyrovský in his footsteps.
Jan HrabovskyEditor-in-ChiefFaculty of Mathematics and PhysicsCharles University
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The Journal of the ASB Society (JASB) isa multidisciplinary open-access peer-reviewed sciencejournal for young researchers. In the form of full-length articles, rapid communications and specialissue articles, JASB aims to promote original high-quality research mainly by undergraduate universityand high school students.The Journal of the Alumni Scientiae BohemicaeSociety (JASB) is a pioneering publication setup to provide exclusively undergraduate, youngprofessionals and high school students the opportunityto gain experience in scientific writing. It not only aimsto alleviate the first contact hurdle with publishing

pressure, but also to encourage and most importantlypromote outstanding research by youngerscientists. Another opportunity for submitters is toencounter proper writing form early on. All of thiseffectively leads to the simplification of possible futureendeavours in impacted journals.

ABOUT JOURNAL OF THE ASB SOCIETY (JASB)

ASB society is a platform connecting students, youngprofessionals, alumni within student organisations,companies and other institutions not only from theCzech Republic. The main aim is to provide support toyoung professionals and students from variousresearch and education areas. It is worth mentioning

that ASB organises several other activities, suchas Chemistry Race (chemistry-based teamcompetition), educational seminars for youngprofessionals and annual training workshops whichare focused on the preparation of young professionaland scientist for international competitions, such asEuropean Union Contest for Young Scientists(EUCYS), Regeneron International Science andEngineering fair (ISEF), etc. More information can befound on webpage czechscience.cz (CZE) orasbsociety.com (ENG).

ABOUT ALUMNI SCIENTIAE BOHEMICAE, Z.S.

Consider submitting your next research paper to the journal.
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The travelling exhibition called "The story ofa mercury drop" introduces Jaroslav Heyrovský tothe young generations since the year 2009.
Since 2009, which was the 50th anniversary of theaward of Nobel prize to Jaroslav Heyrovský on10.12.1959, the wider public is reminded of thisscientist by a travelling exhibition which presentsthe life and scientific work of Jaroslav Heyrovskýnot only to those who remember polarography, butalso to those interested in natural sciences bornlater, i.e. to students and pupils.
The purpose of the exhibition is to introduce thepersonality of Jaroslav Heyrovský not only asa scientist but as a human. The exhibition has beencomposed of documents which had been depositedin the institute archive for many years, a lotinformation was drawn from the books aboutJaroslav Heyrovský written by his students, or fromnarrations of his children, pupils and coworkers.A large variety of polarographs from 1924 until the1990s are exhibited, as well as photographs, writtendocuments, books, publications and film material.For the selection of the exhibits the team examinedalmost 10 kg of written materials, 200 photographs,150 slides and 6 km of celluloid films from the1950s and 60s. Along with some 10 instruments itseemed that there would be sufficient material forcreating an exhibition. First preparations started atthe beginning of 2008 and the exhibition had itssmall-scale showing in November 2008 at the the"Week of Science and Technology" organized by theAcademy of Sciences of the Czech Republic in itscentral building at Národní třída. It created aconsiderable interest from the visitors and the teamof authors (three scientists from the J.HeyrovskýInstitute of Physical Chemistry of the ASCR: K.

Stejskalová, M.Heyrovský [died 12.4.2017] andR.Kalvoda [died 2.8.2011]) decided to continueworking on it until the end of 2009 and offera more comprehensive exhibition to the generalaudience across several places of the CzechRepublic.
The exposition is composed of a set of twelveposters (size A0) which, using photographs anddocuments, introduce the visitors to the life and thescientific work of Jaroslav Heyrovský. Heyrovský’sfamily also lent photographs from the family albumto make copies for the exhibition, some of whichhave not been publicly presented before. Manyphotographs, slides and written material from theinstitute´s archives illustrate the research work ofJ.Heyrovský and his team. The second part of theexhibition consists of instruments (developmentseries of 8-10 polarographs), glass polarographiccells, slides which polarographers lectured with,a display of books on polarography in various worldlanguages. The films made in the 1950s and 60sdocumenting Heyrovský´s research are projected asa part of the exhibition in an endless loop. Theexhibition is completed with an accompanyingprogramme of a number of popularising lecturesnot only about Jaroslav Heyrovský and his researchin polarography, but also about contemporaryscience and research in the field of physicalchemistry in which the scientists at the JaroslavHeyrovský Institute of Physical Chemistry areengaged today.
The travelling exhibition "THE STORY OF AMERCURY DROP" which has since 2009 beenexhibited at 31 places, can also be explored on theweb page www.heyrovsky.cz

Jaroslav Heyrovský: The story of a mercury drop

Stejskalová, Květoslava, 1, Heyrovský, Michael 1

1  Heyrovsky Institute of Physical Chemistry of the Czech Academy of Sciences, Dolejškova 2155/3, 182 
23 Prague, Czech Republic
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Květa Stejskalová studied chemical engineering at the Technical University in Prague anddefended her dissertation work in the subject physical chemistry - heterogeneous catalysis(1995). Since 1989 she worked in the Jaroslav Heyrovský Institute of Physical Chemistry on thefundamental and applied research of catalysis and, ultimately, of electrochemistry. Currently, asthe secretary of vice-director for education, she prepares and realizes educationaland popularization programs for the institute, which are seen by up to 8000 participants everyyear. For her work, she was appraised by the V.Náprstek honorary medal for the popularizationof science in 2011.

Michael Heyrovský (1932-2017) studied chemistry at the Faculty of Science, Charles University(1951-1957). From 1957, he was employed at the Institute of Physical Chemistry, Academy ofSciences of the Czech Republic. Between 1962 and 1965 he did a research study at theDepartment of Physical Chemistry, University of Cambridge and obtained a PhD with his thesison "The Electrochemical Photoeffect”. He spent two years of research stay (1967 and 1968) atthe University of Bamberg, Germany, as an Alexander-von-Humboldt scholar. He is also anauthor and co-author of over 100 publications on polarography and voltammetry and theirapplications.
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ܱ�ĔĀČćēēăĂܤ ތ �ăāăČĀăđ ܡކވކވ �āāăďēăĂܤ ލ �ăāăČĀăđ ܡކވކވ �ĔĀċćĒĆăĂܤ ގވ �ăāăČĀăđ ܲކވކވ
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ĂćĒēđćāē ĎĄ �đÿąĔă ÿĒ ēĆă ĄĎĔđēĆ āĆćċĂ ĎĄ �ăĎďĎċĂ 
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�ćąĔđă ܤއ ܱÿܲ �ÿđĎĒċÿĕ 
ăĘđĎĕĒĊȂ ܲލތޏއܭމܭލވ݁ކޏގއܭވއܭކވܱ ܱĀܲ ܥ� 
ăĘđĎĕĒĊȂ ĖćēĆ ĆćĒ �ÿďÿčăĒă āĎĖĎđĊăđ
ܥ� �ĆćĊÿēÿ ܱ�ĎčĂĎč ܲމވޏއ
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�č ēĆލވ �Ĕčă ގއޏއ 
ăĘđĎĕĒĊȂ ÿđđćĕăĂ ÿē ĆćĒ đćąĎđĎĔĒ ăėÿČćčÿēćĎčܡ ĖĆćāĆ ďđăāăĂăĂ ēĆă ĂăĄăčĒă ĎĄ ĆćĒ
ĂćĒĒăđēÿēćĎč ĖĎđĊܡ ćč ēĆă ĔčćĄĎđČ ĎĄ ÿ ĒÿčćēÿđĘ āĎđďĎđÿċܥ 
ćĒ ăėÿČćčăđĒ Ėăđă ďđĎĄăĒĒĎđ ĎĄ ćčĎđąÿčćā
āĆăČćĒēđĘ�ĎĆĔĒċÿĕ�đÿĔčăđ ܡܲދމޏއ݁ދދގއܱ ďĆÿđČÿāăĔēćāÿċ āĆăČćĒēđĘ ďđĎĄăĒĒĎđ ܥ�ܥ� ¹ēőđĀÿ݁�ĎăĆČܱ݁ގލގއ
ܲޏމޏއ ÿčĂ ďđĎĄăĒĒĎđ ĎĄ ăėďăđćČăčēÿċ ďĆĘĒćāĒ �ĎĆĔČćċ 
ĔĻăđÿ ܥܲއވޏއ݁ފލގއܱ 
ăĘđĎĕĒĊȂ݆Ē ĂćĒĒăđēÿēćĎč
ĖĎđĊ ݇�č ēĆă ăċăāēđĎÿʚčćēĘ ĎĄ ÿċĔČćčćĔČ݉ ĖÿĒ ĎĄ ÿč ăėāăďēćĎčÿċ ċăĕăċܢ ēĆă āÿčĂćĂÿēă ĖÿĒ Ėăċċ ĊčĎĖč
ēĎ ēĆă ăėÿČćčăđĒܡ đăĒĔċēćčą ćč ĒĎČăēĆćčą đăĒăČĀċćčą ČĎđă ÿ Ēāćăčēćʟā ĂćĒāĔĒĒćĎč ēĆÿč ÿč ăėÿČćčÿēćĎčܥ
�č ĆćĒ ĂćĒĒăđēÿēćĎčܡ 
ăĘđĎĕĒĊȂ ĆÿĂ ÿ ĒăāēćĎč Ďč ÿċĔČćčćĔČ ÿČÿċąÿČ ĂđĎďďćčą ĄđĎČ ÿ ąċÿĒĒ āÿďćċċÿđĘ
ćčēĎ ÿ ĒĎċĔēćĎčܥ �ċēĆĎĔąĆ ēĆĎĒă ăėďăđćČăčēĒ Ėăđă čĎē ĒĔāāăĒĒĄĔċܡ ēĆăĘ ćčĒďćđăĂ 
ĔĻăđÿ ēĎ ÿĒĊ ÿ ąăčăđÿċ
ĐĔăĒēćĎč ÿĀĎĔē ăċăāēđĎāÿďćċċÿđćēĘܥ 
ăĘđĎĕĒĊȂ ÿčĒĖăđăĂ ēĆÿē ĐĔăĒēćĎč ĕăđĘ Ėăċċ ÿčĂ 
ĔĻăđÿ ďĎćčēăĂ ĎĔē
ēĆă ĂćĒÿąđăăČăčē ĀăēĖăăč ēĆă ĒĔđĄÿāă ēăčĒćĎč ĕÿċĔăĒ ČăÿĒĔđăĂ ĀĘ ĆćĒ ČăēĆĎĂ ÿčĂ ĀĘ ēĆă ČăēĆĎĂ ĒĔąܼ
ąăĒēăĂ ĀĘ ēĆă �đăčāĆ ďĆĘĒćāćĒē ܥ	 �ćďďČÿčč ʟĄēĘ ĘăÿđĒ ăÿđċćăđܥ �Ď ēĆÿēܡ ēĆă ĒăāĎčĂ ăėÿČćčăđ �đÿĔčăđܡ
ďĔʚčą ĄđĎČ ÿ ēĆćāĊ āćąÿđܡ ÿĂĂăĂܤ ݇�Ćÿē āÿč Āă ĒĎċĕăĂ ĎčċĘ ĀĘ ÿ ďĆĘĒćāÿċ āĆăČćĒēܧ ܥ݉ �ĆćĒ ĒēÿēăČăčē ĖÿĒ
ÿč ÿďďăÿċ ēĎ 
ăĘđĎĕĒĊȂܡ ĖĆĎ ĖÿĒ ēĆăč ēĆă ĎčċĘ ĒďăāćÿċćĒē ćč ďĆĘĒćāÿċ āĆăČćĒēđĘ ÿē ēĆă ĖĆĎċă ĔčćĕăđĒćēĘܥ
�Ćă đăĒĔċē ĎĄ ēĆă ăėÿČćčÿēćĎč ĖÿĒ ăėāăċċăčēܡ đăĒĔċēćčą ćč �ÿđĎĒċÿĕ 
ăĘđĎĕĒĊȂ Āăćčą ďđĎČĎēăĂ ēĎ ÿ �Ďāܼ
ēĎđ ĎĄ �ĆćċĎĒĎďĆĘ Ďč ēĆތވ �ăďēăČĀăđ ܥގއޏއ 
ĎĖăĕăđܡ 
ĔĻăđÿ݆Ē ďđĎĀċăČ ÿēēđÿāēăĂ 
ăĘđĎĕĒĊȂ݆Ē ÿēēăčēćĎč
݂ ĖÿĒ ćē ÿ čăĖ ČĘĒēăđćĎĔĒ ăʗăāē ĖĆćāĆ ăĕăč ÿ đăĒďăāēăĂ ĒāćăčēćĒēܡ ĒĔāĆ ÿĒ 
ĔĻăđÿܡ āĎĔċĂ čĎē ăėďċÿćčܩ

ă ēĆăđăĄĎđă ÿāāăďēăĂ 
ĔĻăđÿ݆Ē ćčĕćēÿēćĎč ēĎ ēĆă ĔčćĕăđĒćēĘ݆Ē �ĆĘĒćāĒ �čĒēćēĔēă ĖĆăđă 
ĔĻăđÿ ćčēđĎĂĔāăĂ
ĆćČ ēĎ ēĆă ďđĎĀċăČ ćč ČĎđă Ăăēÿćċܥ 
ăĘđĎĕĒĊȂ ēĆăč ĒēÿđēăĂ ĖĎđĊćčą ćč 
ĔĻăđÿ݆Ē ċÿĀĎđÿēĎđĘ ćč ĆćĒ Ąđăă
ēćČă ēĎ ăėďċÿćč ēĆăĒă ݇ÿčĎČÿċćăĒ݉ Ďč ăċăāēđĎāÿďćċċÿđĘ āĔđĕăĒ ݂ ēĆă ĂăďăčĂăčāĘ ĎĄ ĒĔđĄÿāă ēăčĒćĎč Ďč
ēĆă ďĎēăčēćÿċ ĎĄ ÿ ĂđĎďďćčą ăċăāēđĎĂăܥ �ĆăČăÿĒĔđăČăčē āĎčĒćĒēăĂ ćč ĖăćąĆćčą ĂđĎďĒ ĎĄ ČăđāĔđĘ ĖĆćāĆ
Ėăđă ĂđĎďďćčą ĎĔē ĎĄ ÿ ąċÿĒĒ āÿďćċċÿđĘ ćčēĎ ÿ ĒĎċĔēćĎčܥ �Ćă ĂđĎďďćčąČăđāĔđĘ ĖÿĒ āĎččăāēăĂ ēĎ ÿ ĒĎĔđāă
ĎĄ �� ĕĎċēÿąă ĖĆćāĆ ĒăđĕăĂ ÿĒ Ďčă ăċăāēđĎĂăܢ ēĆă ĎēĆăđ ăċăāēđĎĂă ĖÿĒ ēĆă ČăđāĔđĘ ÿāāĔČĔċÿēćčą ÿē ēĆă
ĀĎēēĎČ ĎĄ ēĆă āăċċܥ
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ăĘđĎĕĒĊȂ݆Ē čĎēăĀĎĎĊĒ ĄđĎČ އވޏއ ćčĂćāÿēă ēĆÿē ĎčċĘ ēĆă ČăÿĒĔđăČăčēĒ ĎĄ ăċăāēđĎāÿďćċċÿđĘ āĔđĕăĒ ܱćܥăܥ
ĖăćąĆćčą ĎĄ ČăđāĔđĘ ĂđĎďĒܲ ćč ĕÿđćĎĔĒ ăċăāēđĎċĘēăĒ ĂćĂ čĎē ċăÿĂ ēĎ ēĆă ĂćĒāĎĕăđĘܥ �č �ăāăČĀăđ ܡއވޏއ Ćă
đăēĔđčăĂ ēĎ ēĆă ĒēĔĂĘ ĎĄ ÿċĔČćčĔČ āĎČďċăėăĒ ĀĘ ēĆă ČăÿčĒ ĎĄ ăĐĔćċćĀđćĔČ ăċăāēđĎĂă ďĎēăčēćÿċĒܡ ĀĔē
Ďč ēĆޏވ �ăāăČĀăđ Ćă ĖÿĒ ēđĘćčą ēĎ ČăÿĒĔđă ăċăāēđĎāÿďćċċÿđĘ āĔđĕăĒ ćč ĒĎċĔēćĎčĒ ĎĄ ÿċĔČćčĔČ āĆċĎđܼ
ćĂă ÿąÿćčܥ �č ēĆă čăėē ĄăĖ ĂÿĘĒܡ ăĕăč Ďč ēĆă �ăĖ �ăÿđ݆Ē �ĕă ÿčĂ Ďč ēĆă �ăĖ �ăÿđ݆Ē �ÿĘ ĎĄ ܡވވޏއ Ćă
āĎčēćčĔăĂ ČăÿĒĔđćčą ēĆă ăċăāēđĎāÿďćċċÿđĘ āĔđĕăĒ ćč ĒĎċĔēćĎčĒ ĎĄ �ą�ċႳܡ �ÿ�ċႳܡ 
�ċܡ �ć�ċܡ �ÿ�ċܡ �
Ⴕ�ċ
ÿčĂ �ÿ�ċႳܥ �ē ĖÿĒ Ďč �ăĖ �ăÿđ݆Ē �ÿĘ ēĆÿē Ćă ēđćăĂ ēĎ ČăÿĒĔđă ēĆă ăċăāēđćā āĔđđăčē ďÿĒĒćčą ēĆđĎĔąĆ
ēĆă ĂđĎďďćčą ÿčĂ ēĆă đăĄăđăčāă ăċăāēđĎĂă ĄĎđ ēĆă ʟđĒē ēćČăܥ �ăđĆÿďĒܡ Ćă ĔĒăĂ ÿ ąÿċĕÿčĎČăēăđ ĎĄ ÿ ċĎĖ
ĒăčĒćēćĕćēĘ ÿčĂ ēĆă đăĒĔċēćčą āĔđĕă ĖÿĒ čĎē ĒÿēćĒĄÿāēĎđĘܥ �đĎČ ĆćĒ čĎēăĒ ćč ēĆă ċÿĀĎđÿēĎđĘ čĎēăĀĎĎĊ ćē
ÿďďăÿđĒ ēĆÿē Ćă ĆÿĂ ÿč čăĖ ăėďăđćČăčē ćč ČćčĂܥ 
ă ĀĎđđĎĖăĂ ÿ ČĎđă ĒăčĒćēćĕă ąÿċĕÿčĎČăēăđ ĄđĎČ
ďĆĘĒćāĒ ďđĎĄăĒĒĎđ �ěĕćǊĊÿܥ �č ēĆޏ �ăĀđĔÿđĘ ܡވވޏއ Ćă ČăÿĒĔđăĂ ēĆă ăċăāēđĎāÿďćċċÿđĘ āĔđĕăĒ ćč ÿ ĒĎċĔēćĎč
ĎĄ �ÿ�ċ ÿąÿćč ÿčĂ ĎĀĒăđĕăĂ ĒĎČăēĆćčą ĔčĔĒĔÿċ ĖĆćāĆ Ćă āĎČČăčēăĂܤ ݇�ĎČăēĆćčą ćĒ Ćÿďďăčćčą Ďč ēĆă
ēĎď ܱĎĄ ēĆă āĔđĕăܲܡ ĀĔēܡ ÿē ēĆă ČĎČăčēܡ ēĆăđă ćĒ čĎ ēćČă ēĎ ćčĕăĒēćąÿēă ĖĆÿē ēĆÿē ćĒ݉ܥ �ē ċÿĒēܡ Ďč ēĆކއ �ăĀܼ
đĔÿđĘ ܡވވޏއ Ćă ćčāċĔĂăĂ ÿ ČćđđĎđ ąÿċĕÿčĎČăēăđ ćč ēĆă ČăÿĒĔđćčą āćđāĔćē ÿčĂ ăċăāēđĎċĘĒăĂ ČĎċއ ĂČႼމ
ĒĎċĔēćĎč ĎĄ ĒĎĂćĔČ ĆĘĂđĎėćĂăܥ �ċđăÿĂĘ ĖćēĆ ēĆă ĒċćąĆēăĒē ĕĎċēÿąă ÿďďċćăĂܡ ÿ ĒČÿċċ ĂăʢăāēćĎč ÿďďăÿđăĂ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކއܼދ ĂĎćއކކގވވއކވކވ����ܭލމމއދܥކއܤ ތ



 

  
 

www.journal.asbsociety.com Journal of the ASB Society

 
 

�ćąĔđă ܤވ ܱÿܲ �ÿđĎĒċÿĕ 
ăĘđĎĕĒĊȂ ĖćēĆ ĆćĒ ĖćĄă �ÿđćăܡ ĒĎč �ćāĆÿăċ ÿčĂ ĂÿĔąĆēăđ �ćēĊÿ ܱĀܲ �ÿđĎĒċÿĕ

ăĘđĎĕĒĊȂ ĖćēĆ ĆćĒ āĎċċăÿąĔăĒ ćč ēĆă �ĎċÿđĎąđÿďĆĘ �čĒēćēĔēăܥ

݂
ăĘđĎĕĒĊȂ čĎēăĂ ćēĒ ĕÿċĔă ÿčĂ Ćă ÿĂĂăĂ ēĆÿē ēĆă ćčĂăė đĆĘēĆČćāÿċċĘ ĎĒāćċċÿēăĒ ĖćēĆ ēĆă Ąÿċċćčą ĎĄ ēĆă
ČăđāĔđĘ ĂđĎďĒܥ �Ćăčܡ ĀĘ ćčāđăÿĒćčą ĕĎċēÿąăܡ ēĆă āĔđđăčē ĄĔđēĆăđ ćčāđăÿĒăĂ ÿčĂܡ ĖćēĆćč ēĆă đăąćĎč ĎĄҭއМޏ� ēĎ ҭވМܡ�ކ ćē ĒĔĂĂăčċĘ ĒēÿđēăĂ ēĎ ĒēđĎčąċĘ ćčāđăÿĒăܧ �Ď 
ăĘđĎĕĒĊȂܡ ćē ĖÿĒ ĔčĂĎĔĀēăĂċĘ āċăÿđ ēĆÿē
Ćă ČÿĂă ÿ ʟđĒē āċÿĒĒ ĂćĒāĎĕăđĘܥ 
ă ĖĎđĊăĂ ĖćēĆ ăčĎđČĎĔĒ ćčēăčĒćēĘ ÿčĂ āĎĕăđăĂ ÿ ďÿąăܼކކވ ċÿĀĎđÿēĎđĘ
čĎēăĀĎĎĊ ĖćēĆ ĆćĒ čĎēăĒ Ďĕăđ ēĆă āĎĔđĒă ĎĄ ēĆă čăėē Ēăĕăč ĖăăĊĒܥ �ē ēĆÿē ēćČăܡ Ćă ÿċĒĎ ĒēÿđēăĂ Ėđćēćčą
ēĆă ʟđĒē ďĔĀċćāÿēćĎč Ďč ďĎċÿđĎąđÿďĆĘ ܱēĆă ēăđČ ݇ďĎċÿđĎąđÿďĆĘ݉ ĖÿĒܡ ĆĎĖăĕăđܡ ćčēđĎĂĔāăĂ ĎčċĘ ċÿēăđܲܡ
ĖĆćāĆ ÿďďăÿđăĂ ćč ēĆă ēĆގ �āēĎĀăđ ވވޏއ ćĒĒĔă ĎĄ ēĆă �ęăāĆ āĆăČćĒēđĘ ĉĎĔđčÿċ �ĆăČćāĊŊ �ćĒēĘܥ �Ćă ēćēċă
ĖÿĒ ݇�ċăāēđĎċĘĒćĒ ĖćēĆ ēĆă ĂđĎďďćčą ČăđāĔđĘ āÿēĆĎĂă ܥ݉
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�č ĎđĂăđ ēĎ ĒďăăĂ Ĕď ČăÿĒĔđăČăčēĒ ĖćēĆ ēĆă ĂđĎďďćčą ČăđāĔđĘ ăċăāēđĎĂăܡ ܥ� 
ăĘđĎĕĒĊȂ ĖćēĆ ĆćĒ �ÿܼ
ďÿčăĒă āĎĖĎđĊăđ ܥ� �ĆćĊÿēÿ āĎčĒēđĔāēăĂ ÿč ÿĔēĎČÿēćā ÿďďÿđÿēĔĒܡ ĖĆćāĆ ēĆăĘ āÿċċăĂ ÿ ݇ďĎċÿđĎąđÿďĆ ܡ݉
ćč ܥފވޏއ �Ćă ÿďďÿđÿēĔĒ āĎčēćčĔĎĔĒċĘ āĆÿčąăĂ ēĆă ČĔēĔÿċ ďĎċÿđćēĘ ĎĄ ĀĎēĆ ăċăāēđĎĂăĒ ÿčĂ ÿē ēĆă ĒÿČă
ēćČăܡ ďĆĎēĎąđÿďĆćāÿċċĘ đăāĎđĂăĂ ēĆă āĔđđăčē ďÿĒĒćčą ēĆđĎĔąĆ ēĆă ĒĎċĔēćĎč ÿčĂ ēĆă ăċăāēđĎĂăĒܡ ÿĒ ÿ ĄĔčāܼ
ēćĎč ĎĄ ēĆă ăċăāēđćā ĕĎċēÿąă Ďč ēĆă ăċăāēđĎĂăĒܥ �ēăďĒܡ ĒĎܼāÿċċăĂ ĖÿĕăĒܡ ÿđă ĎĀĒăđĕăĂ Ďč ēĆă đăĒĔċēćčą ďĎܼ
ċÿđćĒÿēćĎč āĔđĕăܥ �Ćă ĆăćąĆē ĎĄ ēĆă ĖÿĕăĒ ćĒ ÿ ČăÿĒĔđă ĎĄ āĎčāăčēđÿēćĎč ĎĄ ĒĔĀĒēÿčāăĒ ĂćĒĒĎċĕăĂ ćč ēĆă
ĒĎċĔēćĎčܡ ÿčĂ ēĆăćđ ďĎĒćēćĎč ćčĂćāÿēăĒ ēĆăćđ ĐĔÿċćēĘܥ �ÿĒăĂ Ďč ēĆă ćčĒēđĔČăčēܡ ēĆćĒ ČăēĆĎĂ ĎĄ ăċăāēđĎċĘĒćĒ
ĎĄ ĒĎċĔēćĎčĒ ĀĘ ČăÿčĒ ĎĄ ēĆă ĂđĎďďćčą ČăđāĔđĘ ăċăāēđĎĂă ĖÿĒ čÿČăĂ ďĎċÿđĎąđÿďĆĘܥ

�Ą ÿ ĒĔĀĒēÿčāăܡ ĖĆćāĆ āÿč Āă ÿčÿċĘĒăĂ ĀĎēĆ ćč ćēĒ đăĂĔāăĂ Ďđ ĎėćĂćĒăĂ ĄĎđČܡ ćĒ ďđăĒăčē ćč ēĆă ÿčÿċĘĒăĂ
ĒĎċĔēćĎčܡ ÿ Ēēăď ćčāđăÿĒă ĎĄ ēĆă āĔđđăčē ÿďďăÿđĒ Ďč ēĆă āĔđĕăܡ ĖĆćāĆ ćĒ āÿċċăĂ ÿ ďĎċÿđĎąđÿďĆćā Ėÿĕăܥ �Ćă
ďĎĒćēćĎč ĎĄ ēĆćĒ Ėÿĕă ÿċĎčą ēĆă ăċăāēđćā ďĎēăčēćÿċ ÿėćĒ āĆÿđÿāēăđćĒăĒ ēĆă ĒĔĀĒēÿčāă ćč ēĆă ĒĎċĔēćĎč ÿčĂ ćēĒ
ĆăćąĆē ćčĂćāÿēăĒ ēĆă ÿČĎĔčē ĎĄ ēĆă ĒĔĀĒēÿčāă ďđăĒăčē ćč ēĆă ĒĎċĔēćĎčܥ �č āĆăČćāÿċ ēăđČĒܡ Ėă āÿč Ćăčāă
ĒÿĘ ēĆÿē ďĎċÿđĎąđÿďĆĘ ÿċċĎĖĒ ÿ ĒćČĔċēÿčăĎĔĒ ĐĔÿčēćēÿēćĕă ÿčĂ ĐĔÿċćēÿēćĕă ÿčÿċĘĒćĒ ĎĄ ÿ ĒĔĀĒēÿčāă ćč ēĆă
ĒĎċĔēćĎčܥ �Ą ēĆă ĒĎċĔēćĎč āĎčēÿćčĒ Ēăĕăđÿċ ĒĔĀĒēÿčāăĒ ÿē ēĆă ĒÿČă ēćČăܡ ēĆă ďĎċÿđĎąđÿďĆćā āĔđĕă ĒĆĎĖĒ
ēĆă āĎđđăĒďĎčĂćčą čĔČĀăđ ĎĄ ĖÿĕăĒܡ ĖĆăđă ăÿāĆ Ďčă ĎĄ ēĆăČ ćčĂćāÿēăĒ ēĆă ĐĔÿčēćēĘ ĎĄ ēĆă ćčĂćĕćĂĔÿċ
āĎČďĎčăčēĒ ĎĄ ēĆă ĒĎċĔēćĎčܥ �č ēĆćĒ ĖÿĘ ÿ čăĖܡ ăċăąÿčē ÿčĂ ĒćČďċă ČăēĆĎĂ ĎĄ āĆăČćāÿċ ÿčÿċĘĒćĒ ĖÿĒ
ĀĎđčܡ ĖĆćāĆ ćč ČÿčĘ đăĒďăāēĒ ĒĔđďÿĒĒăĂ ÿċċ ĎēĆăđ ÿčÿċĘēćāÿċ ČăēĆĎĂĒ ĎĄ ēĆÿē ēćČăܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކއܼދ ĂĎćއކކގވވއކވކވ����ܭލމމއދܥކއܤ ލ
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�ćąĔđă ܤމ �č ăėÿČďċă ĎĄ ďĎċÿđĎąđÿďĆćā āĔđĕă

�Ďđ ÿ čĔČĀăđ ĎĄ ĘăÿđĒܡ ďĎċÿđĎąđÿďĆĘ ĖÿĒ ēĆă ݇ĐĔăăč݉ ÿČĎčą ÿčÿċĘēćāÿċ ČăēĆĎĂĒ ēĆÿčĊĒ ēĎ ĀĎēĆ ćēĒ
ĆćąĆ ďđăāćĒćĎč ÿčĂ ÿ đăċÿēćĕăċĘ ċĎĖ āĎĒē ĎĄ ďĎċÿđĎąđÿďĆĒܥ �Ćă �đÿąĔă ďĎċÿđĎąđÿďĆćā ĒāĆĎĎċ ĄĎđČăĂ ĀĘ
ĒāćăčēćĒēĒ ĄđĎČ ēĆă ĖĆĎċă ĎĄ �ĔđĎďă ĆÿĒ ČÿĂă ēĆă ČăēĆĎĂ ĊčĎĖč ÿċċ ÿđĎĔčĂ ēĆă ĖĎđċĂܥ �Ćă �ĎċÿđĎܼ
ąđÿďĆćā �čĒēćēĔēă ĖÿĒ ĄĎĔčĂăĂ ćč ކދޏއ ćč �đÿąĔă ÿčĂ �ÿđĎĒċÿĕ 
ăĘđĎĕĒĊȂ ĀăāÿČă ćēĒ ĂćđăāēĎđܥ �ĎċÿđĎܼ
ąđÿďĆćā ÿčÿċĘĒćĒ ĖÿĒ ĔĒăĂ ćč ČÿčĘ ĒăāēĎđĒ ĎĄ ćčĂĔĒēđĘ ĖĆăđă āĆăČćāÿċ ÿčÿċĘĒćĒ ĖÿĒ čăāăĒĒÿđĘܡ ÿĒ Ėăċċ
ÿĒ ćč ēĆă ʟăċĂĒ ĎĄ ĀćĎċĎąĘܡ ďĆÿđČÿāĘ ÿčĂ ČăĂćāćčă ܱăܥąܥ ĄĎđ ēĆă ĂćÿąčĎĒćĒ ĎĄ āÿčāăđܲܥ 	đăÿē ÿďďċćāÿܼ
ēćĎčĒ Ėăđă ĄĎĔčĂ ĄĎđ ďĎċÿđĎąđÿďĆćā ċĎčąܼēćČă ÿčÿċĘĒăđĒ ݂ ēĆăĒă ćčĒēđĔČăčēĒ ÿĔēĎČÿēćāÿċċĘ ĄĎċċĎĖăĂ ÿ
āăđēÿćč ÿČĎĔčē ĎĄ ÿ ďÿđēćāĔċÿđ āĎČďĎĔčĂ ćč ÿ āĎčēćčĔĎĔĒ ďđĎĂĔāēćĎč ĒēđăÿČܥ �Ą Ēăē Ĕď ÿďďđĎďđćÿēăċĘܡ
ēĆăĘ āĎĔċĂ ÿċĒĎ ÿĔēĎČÿēćāÿċċĘ āĎčēđĎċ ēĆă ĖĎđĊ ĎĄ ÿ ďđĎĂĔāēćĎč ċćčăܥ ܥ� 
ăĘđĎĕĒĊȂ ĖćēĆ ĆćĒ ēăÿČ ÿē ēĆă
�ĎċÿđĎąđÿďĆćā �čĒēćēĔēă āĎčēćčĔăĂ ēĎ ĂăĕăċĎď ĄĔđēĆăđ ďĎċÿđĎąđÿďĆćā ČăēĆĎĂĒ ܱăܥąܥ ĎĒāćċċĎďĎċÿđĎąđÿďĆĘܲ
ÿčĂ ďĎċÿđĎąđÿďĆćā ćčĒēđĔČăčēĒܥ

�ćąĔđă ܤފ �ĎĀăċ ďđćęă Ėćččăđ �ÿđĎĒċÿĕ 
ăĘđĎĕĒĊȂ ÿčĂ ēĆă Ċćčą ĎĄ �ĖăĂăč 	ĔĒēÿĕ �ĂĎċĄ ܥ�� ݂ �ēĎāĊܼ
ĆĎċČ ēĆކއܱ �ăāăČĀăđ ܲޏދޏއ

9MJ WXYܧ (_JHM YT GJ F\FWIJI F 3TGJQ UWN_J

�Ćă �ĎĀăċ ďđćęă ćĒ ĎĄēăč ąćĕăč ēĎ ÿ ĒāćăčēćĒē Ēăĕăđÿċ ĘăÿđĒ ÿĄēăđ ēĆă ĂćĒāĎĕăđĘ ĖĆăč ćēĒ ćČďĎđēÿčāă ćĒ
ÿďďđăāćÿēăĂ ÿđĎĔčĂ ēĆă ĖĎđċĂܡ ĀĔē ĒĎČăēćČăĒ ēĆăĘ Ćÿĕă ēĎ Ėÿćē Ēăĕăđÿċ ĂăāÿĂăĒ ĄĎđ ÿ đăāĎąčćēćĎčܥ �đĎܼ
ĄăĒĒĎđ 
ăĘđĎĕĒĊȂ ĖÿĒ ďđĎďĎĒăĂ ĄĎđ ēĆă �ĎĀăċ ďđćęă Ēăĕăđÿċ ēćČăĒܡ ĀĔē ĎčċĘ ćč ޏދޏއ ēĆă ĂăāćĒćĎč ĖÿĒ
ČÿĂăܥ �č ēĆÿē Ęăÿđ Ćă ĖÿĒ ďđĎďĎĒăĂ ĀĘ ēĆă �ĎĀăċ ďđćęă ċÿĔđăÿēăĒ ܥ�ܥ�ܥ� �ÿđēćčܡ ܥ�ܥ� �ÿČÿč ÿĒ Ėăċċ ÿĒ
ĀĘ Ēăĕăđÿċ ĎēĆăđ ĒāćăčēćĒēĒܥ �Ćă �ĎĀăċ āĎČČćēēăă ÿċĒĎ ēĔđčăĂ ēĎ �ċĎĕÿĊ ĔčćĕăđĒćēćăĒ ĄĎđ ÿ ĒĔąąăĒēćĎčܡ
ĖĆĎ ĔčÿčćČĎĔĒċĘ ĒĔďďĎđēăĂ 
ăĘđĎĕĒĊȂܥ �Ćă �ĎĀăċ ďđćęă ÿĖÿđĂ ÿĒ ćĄ ĒĔĂĂăčċĘ đăĒēĎđăĂ 
ăĘđĎĕĒĊȂ݆Ē
ĂăāđăÿĒćčą ĒēđăčąēĆ ÿčĂ ĕćēÿċćēĘܥ �čĄĎđēĔčÿēăċĘܡ ĆćĒ ĆăÿċēĆ ĒĎĎč ĒēÿđēăĂ ēĎ ĂăēăđćĎđÿēăܥ �č ēĆă Ēކތޏއ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކއܼދ ĂĎćއކކގވވއކވކވ����ܭލމމއދܥކއܤ ގ
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�ćąĔđă ܤދ ܱÿܲ �ĎĀăċ ďđćęă ċÿĔđăÿēăĒ ĄĎđ ēĆă Ęăÿđ ޏދޏއ ܱĄđĎČ ċăĄēܤ ܥ� �ăąđăܡ ܥ� �āĆĎÿܡ ܥ� 
ăĘđĎĕĒĊȂܡ
ܥ� �ĆÿČĀăđċÿćčܡ āĆÿćđČÿč ĎĄ ēĆă�ĎĀăċ �ĎČČćēēăă ܥ� �ĊăĀăđąܡ ܥ� 
ĎđčĀăđąܡ ܥ� �ĔÿĒćČĎĂĎ ܱĀܲ �ÿđĎĒċÿĕ
ÿčĂ �ćāĆÿăċ 
ăĘđĎĕĒĊĘ ćč ċÿĀĎđÿēĎđĘܥ

�ćąĔđă ܤތ ܱÿܲ �č ގދޏއ ēĆă �ęăāĆ ďĎċÿđĎąđÿďĆĒ ĒĆĎčă ÿē ēĆă ĖĎđċĂ ăėĆćĀćēćĎč �ėďĎ ܥގދ �Ćăđă ĖÿĒ čĎ
ďĎċÿđĎąđÿďĆ ēĆÿē ĖĎĔċĂ čĎē Āđćčą ÿčĘ ÿĖÿđĂĒ ĄđĎČ �đĔĒĒăċĒ ēĎ �ęăāĆĎĒċĎĕÿĊćÿܡ ܱĀܲ ēĆă ăėĆćĀćēćĎč �ēĎđĘ
ĎĄ ēĆă �đĎď ćč �ċŲč ܱ�ÿđāĆܼ�ďđćċ ܲތއކވ

Ćă đăāăćĕăĂ ÿ čĔČĀăđ ĎĄ ĂćĒēćčāēćĎčĒ ݂ ĄĎđ ēĆă ĒăāĎčĂ ēćČă Ćă ĖÿĒ ĆĎčĎĔđăĂ ĖćēĆ ēĆă �đĂăđ ĎĄ ēĆă
�ęăāĆĎĒċĎĕÿĊ �ăďĔĀċćāܡ Ćă ĖÿĒ ăċăāēăĂ ÿĒ ÿč ĆĎčĎđÿđĘ ČăČĀăđ ĎĄ Ēăĕăđÿċ ÿāÿĂăČćăĒ ÿčĂ Ēāćăčēćʟā
ĒĎāćăēćăĒܡ ĀăāÿČă ÿ ĄĎđăćąč ČăČĀăđ ĎĄ ēĆă �ĎĘÿċ �ĎāćăēĘܡ Ćă đăāăćĕăĂ ĆĎčĎđÿđĘ ĂĎāēĎđÿēăĒ ĎĄ Ēăĕăđÿċ
�ĔđĎďăÿč ĔčćĕăđĒćēćăĒܥ 
ĎĖăĕăđܡ ĂĔă ēĎ ĆćĒ ďĎĎđ Ēēÿēă ĎĄ ĆăÿċēĆ Ćă ĆÿĂ ēĎ ąćĕă Ĕď ēĆă ċăÿĂăđĒĆćď ĎĄ ēĆă
�ĎċÿđĎąđÿďĆćā �čĒēćēĔēăܥ


ăĘđĎĕĒĊȂ Ēďăčē ēĆă ċÿĒē ĖăăĊĒ ĎĄ ĆćĒ ċćĄă ćč ēĆă �ēÿēă �ÿčÿēĎđćĔČ ćč �ČŲāĆĎĕܡ ĖĆăđă Ćă ďÿĒĒăĂ ÿĖÿĘ
Ďč ēĆލވ �ÿđāĆ ܥލތޏއ 
ćĒ ċÿĒē ĘăÿđĒ đăĒăČĀċăĂ ēĆă ăčĂ ĎĄ ċćĄă ĎĄ �ćāĆÿăċ �ÿđÿĂÿĘܡ ĆćĒ ąđăÿē đĎċă ČĎĂăċܡ
ĖĆĎ ĂćăĂ ăėÿāēċĘ ĆĔčĂđăĂ ĘăÿđĒ ăÿđċćăđܥ

9MJ YWF[JQQNSL J]MNGNYNTS HFQQJI Ѧ9MJ XYTW^ TK F RJWHZW^ IWTUѧ NSYWT�
IZHJX /FWTXQF[ -J^WT[XPं YT YMJ ^TZSL LJSJWFYNTSX XNSHJ YMJ ^JFW
����

�ćčāă ܡޏކކވ ĖĆćāĆ ĖÿĒ ēĆă ēĆކދ ÿččćĕăđĒÿđĘ ĎĄ ēĆă ÿĖÿđĂ ĎĄ ēĆă �ĎĀăċ ďđćęă ēĎ �ÿđĎĒċÿĕ 
ăĘđĎĕĒĊȂ Ďč
ēĆކއ �ăāăČĀăđ ܡޏދޏއ ēĆă ĖćĂăđ ďĔĀċćā ćĒ đăČćčĂăĂ ĎĄ ēĆćĒ ĒāćăčēćĒē ĀĘ ÿ ēđÿĕăċċćčą ăėĆćĀćēćĎč ĖĆćāĆ
ďđăĒăčēĒ ēĆă ċćĄă ÿčĂ Ēāćăčēćʟā ĖĎđĊ ĎĄ �ÿđĎĒċÿĕ 
ăĘđĎĕĒĊȂ čĎē ĎčċĘ ÿĒ ÿ đăČćčĂăđ ĄĎđ ēĆĎĒă ĖĆĎ ÿđă
ĎċĂ ăčĎĔąĆ ēĎ đăČăČĀăđ ēĆă ÿąă ĎĄ ďĎċÿđĎąđÿďĆĘܡ ĀĔē ÿċĒĎ ĄĎđ ēĆă ĘĎĔčąăđ ąăčăđÿēćĎč ݂ ĒēĔĂăčēĒ ÿčĂ
ďĔďćċĒܥ

�Ćă ēđÿĕăċċćčą ăėĆćĀćēćĎč ݇�
� ����� �� �������� ����݉ ĖĆćāĆ ĆÿĒ Ēćčāă ޏކކވ Āăăč ăėĆćĀܼ
ćēăĂ ÿē އމ ďċÿāăĒܡ āÿč ÿċĒĎ Āă ăėďċĎđăĂ Ďč ēĆă ĖăĀ ďÿąă ĖĖĖܥĆăĘđĎĕĒĊĘܥāęܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކއܼދ ĂĎćއކކގވވއކވކވ����ܭލމމއދܥކއܤ ޏ
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8JQJHYJI UZGQNHFYNTSX G^ /� -J^WT[XPं HTSHJWSNSL UTQFWTLWFUM^

ܲއܱ 
ăĘđĎĕĒĊȂܡ ܥ� �ċăāēđĎċĘĒćĒ ĖćēĆ ēĆă ĂđĎďďćčąČăđāĔđĘ āÿēĆĎĂăܥ ܥ� �ăďĎĒćēćĎč ĎĄ ÿċĊÿċć ÿčĂ ÿċĊÿċćčă
ăÿđēĆ ČăēÿċĒܥ �Ććċܰ �ÿąܰ ܡވވޏއ ܡޖޕ ܥފއމ݁މކމ

ܲވܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� �ĆćĊÿēÿܡ ܥ� �ăĒăÿđāĆăĒ ĖćēĆ ēĆă ĂđĎďďćčą ČăđāĔđĘ āÿēĆĎĂăܥ �ÿđē ܥ�� �Ćă ďĎċÿđĎܼ
ąđÿďĆܥ �ăāܰ �đÿĕܰ �ĆćČܰ �ÿĘĒ݇�ÿĒ ܡދވޏއ ܡޕޕ ܥގޏފ݁ތޏފ

ܲމܱ 
ăĘđĎĕĒĊȂܡ ܥ� �ăĒăÿđāĆăĒ ĖćēĆ ēĆă ĂđĎďďćčą ČăđāĔđĘ āÿēĆĎĂăܥ �ÿđē ܥ��� � ēĆăĎđĘ ĎĄ ĎĕăđďĎēăčēćÿċܥ
�ăāܰ �đÿĕܰ �ĆćČܰ �ÿĘĒ݇�ÿĒ ܡދވޏއ ܡޕޕ ܥވކދ݁ޏޏފ

ܲފܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� �ČăċćÿčĎĕÿܡ ܥ� ܥ� �ÿėćČÿ Ďč āĔđđăčēܼĕĎċēÿąă āĔđĕăĒܥ �ÿđē ܥ� �đÿčĒܰ �ÿđÿĂÿĘ �Ďāܰ
ܡގވޏއ ܡޕޓ ܥލތވ݁ލދވ

ܲދܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� �ăČÿĒĒćăĔėܡ ܥ� �ēĔĂă Ăă ĐĔăċĐĔăĒ āĎČďċăėăĒ ďÿđ ċÿ ČŊēĆĎĂă ďĎċÿđĎąđÿďĆćĐĔăܥ
�Ĕċċܰ �Ďāܰ �ĆćČܰ �đÿčāă ܡޏވޏއ ܡޖޕ ܥދމ݁ކމ

ܲތܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� ¹ćČǦčăĊܡ ܥ� �ċăāēđĎċĘĒćĒ ĖćēĆ ÿ ČăđāĔđĘ āÿēĆĎĂăܥ �ÿđē ܥ�� �ėďċÿčÿēćĎč ĎĄ ēĆă ÿčܼ
ĎČÿċćăĒ Ďč ēĆă ăċăāēđĎāÿďćċċÿđĘ āĔđĕăĒܥ �Ććċܰ �ÿąܰ ܡޏވޏއ ܡޘ ܥކލޏ݁އދޏ

ܲލܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� �ÿĀćĻĊÿܡ ܥ� �ĎċÿđĎąđÿďĆćā ĒēĔĂćăĒ ĖćēĆ ēĆă ĂđĎďďćčą ČăđāĔđĘ āÿēĆĎĂăܥ �ÿđē ܥ����
�Ćă ăʗăāē ĎĄ ÿċĀĔČćčĒܥ �Ďċċܰ �ęăāĆܰ �ĆăČܰ �ĎČČܰ ܡކމޏއ ܡޓ ܥޏލމ݁ކލމ

ܲގܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� �ăĉăĂċȂܡ ܥ� �ĎċÿđĎąđÿďĆćā ĒēĔĂćăĒ ĖćēĆ ēĆă ĂđĎďďćčą ČăđāĔđĘ āÿēĆĎĂăܥ �ÿđē ܥ����
�Ćă đăĂĔāēćĎč ĎĄ čćēđćā ĎėćĂă ÿčĂ ēĆă ăĒēćČÿēćĎč ĎĄ čćēđćēăĒܥ �Ďċċܰ �ęăāĆܰ �ĆăČܰ �ĎČČܰ ܡދމޏއ ܡޔ
ܥމމއ݁ތވއ

ܲޏܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� �ċĊĎĕćĻܡ ܥ� �ĎċÿđĎąđÿďĆćā ĒēĔĂćăĒ ĖćēĆ ēĆă ĂđĎďďćčąČăđāĔđĘ ăċăāēđĎĂăܥ �ÿđē ܥ�� �Ćă
ÿĀĒĎċĔēă ĂăēăđČćčÿēćĎč ĎĄ đăĂĔāēćĎč ÿčĂ ĂăďĎċÿđćęÿēćĎč ďĎēăčēćÿċĒܥ �Ďċċܰ �ęăāĆܰ �ĆăČܰ �ĎČČܰ
ܡދމޏއ ܡޘ ܥފއވ݁ގޏއ

ܲކއܱ 
ăĘđĎĕĒĊȂܡ ܥ� �ĎċÿđĎąđÿďĆćā ĒēĔĂćăĒ ĖćēĆ ēĆă ĂđĎďďćčą ČăđāĔđĘ āÿēĆĎĂăܥ �ÿđē ܥ���� �Ćă ĆĘĂđĎܼ
ąăč ĎĕăđďĎēăčēćÿċ ćč ċćąĆē ÿčĂ ĆăÿĕĘ Ėÿēăđܥ �Ďċċܰ �ęăāĆܰ �ĆăČܰ �ĎČČܰ ܡލމޏއ ܡޚ ܥއކމ݁މލވ

ܲއއܱ 
ăĘđĎĕĒĊȂܡ ܥ� �ĎċÿđĎąđÿďĆćā đăĒăÿđāĆ Ďč āÿčāăđܥ �ÿēĔđă ܡގމޏއ ܡޓޕޒ ܥޏއމ݁ލއމ
ܲވއܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� �Ďđăĉēܡ ܥ� �ĒęćċċĎąđÿďĆćĒāĆă �ĎċÿđĎąđÿďĆćăܥ �ܰ �ĆĘĒܰ �ĆăČ ܡމފޏއ ܡޔޚޒ ܥތޏ݁ލލ
ܲމއܱ 
ăĘđĎĕĒĊȂܡ ܥ� �ďďÿđÿēĔĒ ĄĎđ ăċăāēđĎÿčÿċĘĒćĒ ĔĒćčą ÿ āÿďćċċÿđĘ ĒēđăÿČćčą ăċăāēđĎĂăܥ ވ ކކދ ܥފގވ
ܲފއܱ 
ăĘđĎĕĒĊȂܡ ܢܥ� �ÿēĘěǊܡ ܥ� �Ďċċܰ �ęăāĆܰ �ĆăČܰ �ĎČČܰ ܡއދޏއ ܡޘޒܸޗޒ ܥފތފ݁ދދފ
ܲދއܱ 
ăĘđĎĕĒĊȂܡ ܥ� �ăēđÿāĆēĔčąăč ǢĀăđ ďĎċÿđĎąđÿďĆćĒāĆă �ÿėćČÿ ܥ� �đēܥ �ܰ �ĆĘĒܰ �ĆăČܰ ܡގދޏއ ܡޓޗ ݁ލ

ܥތއ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކއܼދ ĂĎćއކކގވވއކވކވ����ܭލމމއދܥކއܤ ކއ



This paper introduces new proofs of some theoremsabout quadratic residues via decomposition groupsand Frobenius automorphisms. What does it mean,though? The quadratic residues are quite importantobjects in number theory with many applications,both theoretical (solving quadratic congruences)and practical ones (in coding theory, acoustics etc.).Consider an odd prime p – that is, a natural numberwhich is divisible only by 1 and itself (e.g. 3,5,11,...).We say that an integer a, which is not divisible by p,is a quadratic residue modulo p if its remainderafter dividing by p is the same as the remainder ofsome perfect square (ie. c2 where c is an integer).For example: −1 is a quadratic residue modulo5 since it has the same remainder after dividing by5 as 4 = 22 ; 10 is a quadratic residue modulo13 since it has the same remainder as 36 = 62 .However, the quadratic residues and theirproperties are not the main focus of the paper, theproofs of the properties are. The most importanttool used throughout the proofs is the Frobeniusautomorphism, a somewhat abstract and difficultconcept from number theory. Its study has led tomany breakthroughs, for example, to the proof ofFermat’s Last Theorem. Therefore, it is not easy toexplain the concept in short, however, let usattempt to do so.We know that each integer can be decomposed

uniquely into a product of prime numbers and theprime numbers cannot be decomposed any further(only as 1 · p which is not interesting). However,this is no longer true if we move on to some largerset of numbers. For example, consider the set
ℤ 2 = $ + & 2; $, & are the integers .In this set, we obtain 7 = 3 + 2 3 − 2 , so wehave just non-trivially decomposed a prime. Thisleads to a question: considering a set " similar as
ℤ 2 above (more specifically: the ring of integersof some finite field extension of the field of rationalnumbers), what can be said about how a primep can be decomposed? This question has been oneof the main questions in number theory for a longtime. Frobenius automorphism of a prime p offersa partial answer. For any prime p and “a sufficientlynice” set ", we always have a function 567&!,!:" →". Once the function is known, we know howp decomposes in ". In particular, if 567&!,! is anidentity, p decomposes as much as possible. Buthow does all of this relate to the quadratic residues?Surprisingly, it can be shown that in the case " =
ℤ : , where : ≠ 0, 1 is an integer , we get for anyprime = ≠ 2 the following: >?@A#," is an identity ifand only if d is a quadratic residue modulo p. Wecan then prove many marvelous theorems with thisinformation and you can find out how in the paper.

Using decomposition groups to prove theorems
about quadratic residues

Tomáš Perutka is a student at the Faculty of Science in Masaryk University, Brno. He studiesPure Mathematics in the Department of Mathematics and Statistics. He is now mostlyinterested in algebraic number theory, category theory, and sheaf-theoretical methods ingeometry and topology. He has been interested in number theory since high school; he haswritten there two manucripts about it which both competed in the competition SOČ. The firstone won the first place in the competition and it also won an award from the Learned Society ofthe Czech Republic. Moreover, Tomas Perutka obtained an award “České hlavičky“ and it waschosen to represent the Czech Republic at the international competition CASTIC in Macaowhere it won the bronze medal. The time Tomáš does not spend with mathematics he usuallyspends doing ballroom dancing or practising kung-fu.
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:XNSL IJHTRUTXNYNTS LWTZUX YT UWT[J
YMJTWJRX FGTZY VZFIWFYNH WJXNIZJX
�ăđĔēĊÿܡ �ĎČěǊႲܹ
އ �ÿāĔċēĘ ĎĄ �āćăčāăܬ �ÿĒÿđĘĊ �čćĕăđĒćēĘܬ ޒޒޗ ޘޔ �đčĎܬ �ęăāĆćÿ
݄ �ĎđđăĒďĎčĂćčą ÿĔēĆĎđܯ ēĎČܰďăđĔēĊÿݰąČÿćċܰāĎČ
�č ēĆćĒ ēăėē Ėă ăċÿĀĎđÿēă Ďč ēĆă ČĎĂăđč ĕćăĖďĎćčē ĎĄ ēĆă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖ ĕćÿ ČăēĆܼ
ĎĂĒ ĎĄ ÿċąăĀđÿćā čĔČĀăđ ēĆăĎđĘ ÿčĂ āċÿĒĒ ʟăċĂ ēĆăĎđĘܥ �ă ďđăĒăčē Ďđćąćčÿċܡ ĒĆĎđē ÿčĂ ĒćČďċă
ďđĎĎĄĒ ĎĄ ĒĎ āÿċċăĂ ÿĂĂćēćĎčÿċ ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖĒ ÿčĂ ĎĄ ēĆă ČĔċēćďċćāÿēćĕćēĘ ĎĄ ēĆă �ăܼ
ąăčĂđă ĒĘČĀĎċ ĔĒćčą ĂăāĎČďĎĒćēĎč ąđĎĔďĒ ĎĄ ďđćČăĒ ćč ĐĔÿĂđÿēćā ÿčĂ āĘāċĎēĎČćā ăėēăčĒćĎčĒ
ĎĄ ӑܥ

ăĘ ĖĎđĂĒܯ �ĔÿĂđÿēćā đăĒćĂĔăܬ ĂăāĎČďĎĒćēćĎč ąđĎĔďܬ �đĎĀăčćĔĒ ÿĔēĎČĎđďĆćĒČܰ
ܱ�ĔĀČćēēăĂܤ އއ �ăďēăČĀăđ ܡކވކވ �āāăďēăĂܤ ދއ �ăďēăČĀăđ ܡކވކވ �ĔĀċćĒĆăĂܤ ގވ �ăāăČĀăđ ܲކވކވ

.SYWTIZHYNTS

�Ćă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖ ćĒ ÿ ēĆăĎđăČ ĖĆćāĆ ăčÿĀċăĒ ĔĒ ēĎ ĖĎđĊ ăÿĒćċĘ ĖćēĆ ĐĔÿĂđÿēćā đăĒćĂĔăĒܥ �ē
ĖÿĒ ʟđĒē ďđĎĕăĂ ĀĘ 	ÿĔĒĒ ÿčĂ Ēćčāă ēĆăč ćē ćĒ ܱÿċĎčą ĖćēĆ �ăđČÿē݆Ē �ÿĒē �ĆăĎđăČܲ Ďčă ĎĄ ēĆă đăĒĔċēĒ
āđĔāćÿċ ĄĎđ ÿ ĄĔđēĆăđ ĂăĕăċĎďČăčē ĎĄ ÿċąăĀđÿćā čĔČĀăđ ēĆăĎđĘܤ ēĆă ĖĎđĊ ĎĄ 
ĔČČăđܡ 
đĎčăāĊăđܡ �đēćč
ÿčĂ ĎēĆăđĒ Ďč ÿċąăĀđÿćā čĔČĀăđ ēĆăĎđĘ ÿčĂ āċÿĒĒ ʟăċĂ ēĆăĎđĘ ĖÿĒ ďÿđēćÿċċĘ ČĎēćĕÿēăĂ ĀĘ ēđĘćčą ēĎ ʟčĂ
ÿČĎđă ąăčăđÿċ đăāćďđĎāćēĘ ċÿĖ ĖĆćāĆ ĖĎĔċĂ ćčāċĔĂă ēĆă ĐĔÿĂđÿēćā Ďčă ÿĒ ÿ Ēďăāćÿċ āÿĒăܥ �ĆćĒ ĐĔăĒē ĖÿĒ
ĄĔċʟċċăĂ ĕćÿ ēĆă �đēćč đăāćďđĎāćēĘ ċÿĖ ܱČĎđă ĂăēÿćċĒܡ ĄĎđ ăėÿČďċăܡ ÿđă ćč ܥܴܲއܳ

	ÿĔĒĒ ĆćČĒăċĄ ďđĎĕăĂ ēĆă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖ ćč ăćąĆē ĂćʗăđăčēĖÿĘĒܢ ēĎĂÿĘ ēĆăđă ÿđăČĎđă ēĆÿč
ކކމ ďđĎĎĄĒ ܱēĆă āĎČďċăēă ċćĒē ćč ܥܴܲވܳ �ĆĘ ćĒ ćē ĒĎܩ �ćđĒēċĘܡ ēĆă ēĆăĎđăČ ćĒ ĐĔćēă ďĎďĔċÿđ ÿčĂ Ēćąčćʟāÿčē
ćč čĔČĀăđ ēĆăĎđĘܡ ćē āÿč Āă ĔĒăĂܡ ĄĎđ ăėÿČďċăܡ ēĎ ĒĎċĕă ĐĔÿĂđÿēćā ĂćĎďĆÿčēćčă ăĐĔÿēćĎčĒܥ �Ćă ĎēĆăđ
đăÿĒĎč ćĒ ēĆÿē ďăĎďċă Ėăđă ċĎĎĊćčą ĄĎđ ÿ ďđĎĎĄ ĖĆćāĆ ďđĎČćĒăĒ ąăčăđÿċćĒÿēćĎčܥ �Ćă ďđĎĎĄ Ėă ĖĎđĊ ĖćēĆ
ćĒ Ďčă ĎĄ ēĆĎĒă ďđĎĎĄĒܤ ćē ĔĒăĒ ēĆă ĄĔċċ ďĎĖăđ ĎĄ ÿđćēĆČăēćāÿċ đăĒĔċēĒ ĄĎđ ʟčćēă 	ÿċĎćĒ ăėēăčĒćĎčĒ ĎĄӑܡ ÿčĂ
ēĆă āÿđăĄĔċ ăėÿČćčÿēćĎč ĎĄ āĘāċĎēĎČćā ÿčĂ ĐĔÿĂđÿēćā ʟăċĂĒ ÿĒ Ėăċċܥ

�ăē ĔĒ čĎĖ ēÿċĊČĎđă ÿĀĎĔē ēĆă ĒēđĔāēĔđă ĎĄ ēĆćĒ ēăėēܥ �č ēĆă ʟđĒē ĒăāēćĎčܡ ĖăČăčēćĎč ĒĎČă ćČďĎđēÿčē
ďđăđăĐĔćĒćēăĒ ÿčĂ đăĒĔċēĒ ĄđĎČ ÿċąăĀđÿćā čĔČĀăđ ēĆăĎđĘܡ ČĎĒēċĘ ĄĎċċĎĖćčą ܡܴމܳ āĆÿďēăđĒ ܥފܼވ �č �ăāēćĎč
ܡވ Ėă ďđăĒăčē ÿ ďđĎĎĄ ĎĄ ēĆă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖܥ �č �ăāēćĎč ܡމ Ėă đăďđĎĕă ĎēĆăđ ĒēÿēăČăčēĒ ÿĀĎĔē
ēĆă ĐĔÿĂđÿēćā đăĒćĂĔăĒ ĀĘ ĒćČćċÿđ ČăēĆĎĂĒܥ

(TS[JSYNTSX

�Ćăʟčćēă ʟăċĂĖćēĆ ഐ ăċăČăčēĒĖćċċ Āă ĂăčĎēăĂ ÿĒภᅘܥ �ăĖćċċ ĂăčĎēă ēĆă ăċăČăčē ĎĄ ēĆă ąđĎĔďӖ Ф഍ӖИ ഍ ٝӎ āĎčēÿćčćčą ÿč ćčēăąăđ ೾ ÿĒ Ъ೾Ыᅕܢ Ćăčāă ĀĎēĆ ഀ ٝ Ъ೾ЫᅕИ ЪഀЫᅕ Ҳ Ъ೾Ыᅕ Čăÿč ഀ ܏ ೾ ШČĎĂ ഍ЩМ �Ćă ćĂăÿċ
ĎĄ ÿ đćčą ೵ ąăčăđÿēăĂ ĀĘ ăċăČăčēĒ ೾ႲИ МММИ ೾ᅕ Ėćċċ Āă ĂăčĎēăĂ Ш೾ႲИ МММИ ೾ᅕЩ ćĄ ēĆă đćčą ೵ ćĒ ăĕćĂăčē ĄđĎČ ēĆă
āĎčēăėē ÿčĂ ೾Ⴒ೵ Ҭ߂Ҭ ೾ᅕ೵ ĎēĆăđĖćĒăܥ �ċċ đćčąĒ ÿđă āĎČČĔēÿēćĕă ÿčĂ ďđćČă ćĂăÿċĒ ÿđă ÿĒĒĔČăĂ ēĎ Āă
čĎčęăđĎܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކވܼވއ ĂĎćވކކގވވއކވކވ����ܭލމމއދܥކއܤ ވއ
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� 9MJ UWJWJVZNXNYJX

��� 6ZFIWFYNH WJXNIZJX

�ă ĒÿĘ ēĆÿē ഌ ٝ Ӗ ćĒ ÿ ĐĔÿĂđÿēćā đăĒćĂĔă ČĎĂĔċĎ ഍ ٝ ӎ ćĄ ഌИ ഍ ÿđă āĎďđćČă ÿčĂ ēĆăđă ćĒ ച ٝ Ӗ ĒĔāĆ
ēĆÿē ചႳ ܏ ഌ ШČĎĂ ഍Щܥ �ă ÿđă ćčēăđăĒēăĂ ĎčċĘ ćč ĐĔÿĂđÿēćā đăĒćĂĔăĒ ČĎĂĔċĎ ÿč ĎĂĂ ďđćČă ഏܥ �ĆćĒ ċăÿĂĒ
ēĎ ēĆă āĎčĕăčēćĎč ĎĄ ēĆă �ăąăčĂđă ĒĘČĀĎċܤ

�ăʟčćēćĎč ܥއ �ăē ഏ Āă ÿč ĎĂĂ ďđćČăܬ ೾ ٝ Ӗܰ �Ćăč ēĆă �ăąăčĂđă ĒĘČĀĎċ ԘᅅᅗԤ ćĒ ĂăʥčăĂ ÿĒ ĄĎċċĎĖĒܯ
ԙ೾ഏԥ Ҳ ገጉጊ

Ѳ ćĄ ÿ ćĒ ÿ ĐĔÿĂđÿēćā đăĒćĂĔă ČĎĂ ďܬѱ ćĄ ď ڔ ೾ИҭѲ ĎēĆăđĖćĒăܰ

�Ćă �ăąăčĂđă ĒĘČĀĎċ ąćĕăĒ đćĒă ēĎ ÿ ĆĎČĎČĎđďĆćĒČ ĎĄ ąđĎĔďĒ Ԙ ᆡᅗԤ ۚ ภٶᅗ צ ЬүѲЭܥ �Ď Ēăă ēĆćĒܡ Ďčă
čăăĂĒ ēĎ ďđĎĕă ćēĒ ČĔċēćďċćāÿēćĕćēĘܥ �ă Ėćċċ ĂĎ ēĆćĒ ćč �ăāēćĎč ܥމ

�Ćă ĄĎċċĎĖćčą ēĆăĎđăČ ăčÿĀċăĒ ĔĒ ēĎ ĖĎđĊ ĖćēĆ �ăąăčĂđă ĒĘČĀĎċ ĐĔćēă ăÿĒćċĘܤ

�ĆăĎđăČ ܥއ �ăē ഏИ ഐ Āă ÿ ĂćĒēćčāē ĎĂĂ ďđćČăĒܰ �Ćăč
ԙഏഐ ԥ Ҳ ԙ ഐഏԥ ޒ ШҭѲЩ ШቐᆵᆫЩШቑᆵᆫЩᆮ М ܲއܱ

�ĔđēĆăđČĎđăܬ ēĆă ĄĎċċĎĖćčą ĆĎċĂĒܯ

ԙҭѲഏ ԥ Ҳ ШҭѲЩቐᆵᆫᆬ И ܲވܱ

ԙ ѳഏԥ Ҳ ШҭѲЩቐᆬᆵᆫᆲ М ܲމܱ

�Ćă ĒēÿēăČăčē ܲއܱ ćĒ ĊčĎĖč ÿĒ ēĆă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖܢ ܡܲވܱ ܲމܱ ÿđă ĔĒĔÿċċĘ āÿċċăĂ ēĆă ÿĂĂćēćĎčÿċ
Ďđ ĒĔďďċăČăčēÿđĘ ܱĐĔÿĂđÿēćāܲ đăāćďđĎāćēĘ ċÿĖĒܥ

�Ď ĔčďÿāĊ ēĆă ĄĎđČĔċÿĒ ÿ ċćēēċăܡ Ėă Ėćċċ ÿċĒĎ ćčēđĎĂĔāă ÿ đăĄĎđČĔċÿēćĎč ĕćÿ đăĒćĂĔă āċÿĒĒăĒܤ
�ĆăĎđăČ ܥއ �ăē ഏИ ഐ Āă ĂćĒēćčāē ĎĂĂ ďđćČăĒܰ �Ćăč

ԙഏഐ ԥ Ҳ Տ ԘᅘᅗԤ ćĄ ഏ ܏ Ѳ Ďđ ഐ ܏ Ѳ ШČĎĂ ѵЩИҭ ԘᅘᅗԤ ćĄ ഏ ܏ ഐ ܏ Ѵ ШČĎĂ ѵЩМ
�ĔđēĆăđČĎđăܬ ēĆă ĄĎċċĎĖćčą ĆĎċĂĒܯ

ԙҭѲഏ ԥ Ҳ Ջ Ѳ ćĄ ഏ ܏ Ѳ ШČĎĂ ѵЩИҭѲ ćĄ ഏ ܏ Ѵ ШČĎĂ ѵЩИ
ԙ ѳഏԥ Ҳ Ջ Ѳ ćĄ ഏ ܏ үѲ ШČĎĂ ѹЩИҭѲ ćĄ ഏ ܏ үѴ ШČĎĂ ѹЩМ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކވܼވއ ĂĎćވކކގވވއކވކވ����ܭލމމއދܥކއܤ މއ
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��� ,FQTNX J]YJSXNTSX

�ă čĎĖ ĕăđĘ ĀđćăʢĘ đăāÿċċ ēĆă čĎēćĎč ĎĄ ÿ 	ÿċĎćĒ ăėēăčĒćĎč ܱČĎđă ĂăēÿćċĒ āÿč Āă ĄĎĔčĂ ĄĎđ ăėÿČďċă ćč
ܡܴފܳ �Ćÿďēăđ ܥܲ�� �ă ĒÿĘ ēĆÿē ēĆă ʟčćēă ʟăċĂ ăėēăčĒćĎč೮Фഊ ĎĄ Ăăąđăă ഍ ćĒ 	ÿċĎćĒ ćĄ ēĆăđă ÿđă ďđăāćĒăċĘ ഍ ഊܼ
ÿĔēĎČĎđďĆćĒČĒ ܱćܥăܥ ēĆăĘ ÿđă ēđćĕćÿċ ĖĆăč đăĒēđćāēăĂ ēĎ ഊܲ ĎĄ ēĆă ʟăċĂ೮ܥ �Ćă ąđĎĔď ĎĄ ഊܼÿĔēĎČĎđďĆćĒČĒ
ćĒ ēĆăč āÿċċăĂ ēĆă 	ÿċĎćĒ ąđĎĔď ÿčĂ ĂăčĎēăĂ ÿĒ 	ÿċ Ш೮ФഊЩ М

�Ďđ ăėÿČďċăܡ ÿčĘ ăėēăčĒćĎč ĎĄ ʟčćēă ʟăċĂĒ ćĒ 	ÿċĎćĒ ĖćēĆ ÿ āĘāċćā 	ÿċĎćĒ ąđĎĔďܥ �Ćă āÿĒă ĎĄ ĎĔđ
ćčēăđăĒē ćĒ ČĎĒēċĘ ēĆă āÿĒă ĎĄ 	ÿċĎćĒ ăėēăčĒćĎčĒ ೮Фӑܥ

�Ďđ 	ÿċĎćĒ ăėēăčĒćĎčĒܡ ēĆăđă ćĒ ÿ ĎčăܼēĎܼĎčă āĎđđăĒďĎčĂăčāă ĀăēĖăăč ēĆă ćčēăđČăĂćÿēă ʟăċĂĒ ഊ ݆೰ ݆ ೮ ÿčĂ ēĆă ĒĔĀąđĎĔďĒ ĎĄ 	ÿċ Ш೮ФഊЩ đăÿċćęăĂ ÿĒ ĄĎċċĎĖĒܤ
ݗ ഊ ݆ ೰ ݆ ೮ ׼ Ь࿁ ٝ 	ÿċ Ш೮ФഊЩ Й ࿁Цᄷ Ҳ ćĂᄷЭܡ
ݗ ೫ ݆ 	ÿċ Ш೮ФഊЩ ׼ Ьྯ ٝ ೮Й ٔ࿁ ٝ ೫ ۚ ࿁ ШྯЩ Ҳ ྯЭܥ
�ĎđăĎĕăđܡ ēĆă ăėēăčĒćĎč ೮Ф೰ ćĒ 	ÿċĎćĒ ĄĎđ ÿčĘ ćčēăđČăĂćÿēă ʟăċĂ೰ܥ �Ćă ăėēăčĒćĎč೰Фഊ ćĒ 	ÿċĎćĒ ćĄ

ÿčĂ ĎčċĘ ćĄ ēĆă ąđĎĔď 	ÿċ Ш೮Ф೰Щ ćĒ ÿ čĎđČÿċ ĒĔĀąđĎĔď ĎĄ 	ÿċ Ш೮ФഊЩܢ ćč ēĆÿē āÿĒă Ėă Ćÿĕă ēĆă ćĒĎČĎđďĆܼ
ćĒČ 	ÿċ Ш೰ФഊЩ ۮ 	ÿċ Ш೮ФഊЩ Ф	ÿċ Ш೮Ф೰Щ ąćĕăč ĀĘ đăĒēđćāēćĎč ēĎ ೰ܥ �Ďđă ďđăāćĒăċĘܡ ēĆă ÿĒĒćąčăČăčē࿁ ٝ 	ÿċ Ш೮ФഊЩ ׼ ࿁Цᄷ ٝ 	ÿċ Ш೰ФഊЩ ćĒ ÿ ąđĎĔď ĆĎČĎČĎđďĆćĒČ ĖćēĆ Ċăđčăċ 	ÿċ Ш೮Ф೰Щܥ
��� )JHTRUTXNYNTS TK UWNRJX NS SZRGJW JQIXܧ

�ăĖćċċ đăāÿċċ ĒĎČă ĀÿĒćā ĄÿāēĒ ĄđĎČ ÿċąăĀđÿćā čĔČĀăđ ēĆăĎđĘܥ �ĎčĒćĂăđ ÿčĘ ʟčćēă ʟăċĂ ăėēăčĒćĎč ೮Фӑܢ
ĀĘ ʟčćēăčăĒĒܡ ăÿāĆ ăċăČăčē ĎĄ ೮ ćĒ ÿċąăĀđÿćā Ďĕăđ ӑܥ �ĔāĆ ೮ Ėćċċ Āă āÿċċăĂ ÿ čĔČĀăđ ʟăċĂܥ �ă ĒÿĘ
ēĆÿē ྯ ٝ ೮ ćĒ ÿč ÿċąăĀđÿćā ćčēăąăđ ćĄ ćēĒ ČćčćČÿċ ďĎċĘčĎČćÿċ Ďĕăđ ӑ ćĒ ČĎčćā ĖćēĆ ćčēăąăđ āĎăʚāćăčēĒܥ
�ċąăĀđÿćā ćčēăąăđĒ ĎĄ ೮ ĄĎđČ ÿ đćčą ĂăčĎēăĂ ÿĒ ൛ᄵ ܥ �ē ćĒ Ėăċċ ĊčĎĖč ēĆÿē ൛ᄵ ćĒ ÿ �ăĂăĊćčĂ đćčą ÿčĂ
Ćăčāă ăÿāĆ ĎĄ ćēĒ ćĂăÿċĒ ܱÿďÿđē ĄđĎČ ЬѱЭ ÿčĂ ൛ᄵܲ ĆÿĒ ÿ ĔčćĐĔă ĂăāĎČďĎĒćēćĎč ÿĒ ÿ ďđĎĂĔāē ĎĄ ďđćČă
ćĂăÿċĒܥ

�ĎčĒćĂăđ ÿčĘ ďđćČă ഏ ٝ Ӗܥ �ă ąăē
ഏ൛ᄵ Ҳ ൜ᅉᆫႲ ൜ᅉቄᅋ߂ И

ĖĆăđă൜ႲИ МММ ൜ᅋ ÿđă ĂćĒēćčāē ďđćČă ćĂăÿċĒ ĎĄ൛ᄵ ܢ Ėă ĒÿĘ ēĆÿē ēĆăĘ ċćă Ďĕăđ ഏܥ �ĎđăĎĕăđܡ ăÿāĆ ʟăċĂ൛ᄵ Ф൜ᅎ
ćĒ ÿ ʟčćēă ʟăċĂ ĎĄ āĆÿđÿāēăđćĒēćā ഏ ĖćēĆ ഏᅊቇ ăċăČăčēĒܥ �ċċ ēĆăĒă āĎčĒēÿčēĒ ÿđă čăÿēċĘ ēćăĂ ēĎąăēĆăđܤ

ᅋٯᅎႽႲ ംᅎഃᅎ Ҳ Ъ೮ ۚ ӑЫМ
�ĆćĒ ĖĆĎċă ĒćēĔÿēćĎč ćĒ ČĔāĆ ĒćČďċăđ ćĄ ೮Фӑ ćĒ 	ÿċĎćĒܥ �č ēĆÿē āÿĒă Ėă ąăē ംႲ Ҳ ߂ Ҳ ംᅋ Ҳ ംИ ഃႲ Ҳ߂ Ҳ ഃᅋ Ҳ ഃ ÿčĂ Ćăčāă ംഃഄ Ҳ Ъ೮ ۚ ӑЫܥ
�ă Ėćċċ ăčĂ ēĆćĒ ĒăāēćĎč ĖćēĆ ÿč ćČďĎđēÿčē ĎĀĒăđĕÿēćĎč ÿĀĎĔē ēĆă ĂăāĎČďĎĒćēćĎč ĎĄ ďđćČăĒ ćč ēĆă

āÿĒă ēĆÿē ൛ᄵ Ҳ ӖЪ࿇Ы ĄĎđ ĒĎČă ÿċąăĀđÿćā ćčēăąăđ ࿇ ٝ ೮ܤ ēĆćĒ Ėćċċ ĎāāĔđ ćč ēĆă Ēăēēćčą ĎĄ ĀĎēĆ ĐĔÿĂđÿēćā
ÿčĂ āĘāċĎēĎČćā ʟăċĂĒܥ

�ĆăĎđăČ ܥވ �ăē ࿇ ٝ ೮ Āă ÿč ÿċąăĀđÿćā ćčēăąăđ ĒĔāĆ ēĆÿē ൛ᄵ Ҳ ӖЪ࿇Ы ÿčĂ ĂăčĎēă ĀĘ ഃ ШചЩ ٝ ӖЪചЫ ćēĒ
ČćčćČÿċ ďĎċĘčĎČćÿċ Ďĕăđӑܰ �ĎčĒćĂăđ ÿčĘ ďđćČă ഏ ٝ Ӗܰ �ăē

ഃ ШചЩ ܏ ഏႲ ШചЩᅉᆫ ഏᅋ߂ ШചЩᅉቄ ШČĎĂ ഏЩ
Āă ēĆă ĂăāĎČďĎĒćēćĎč ĎĄ ഃ ШചЩ ČĎĂ ഏ ٝ ภᅗЪചЫ ÿĒ ÿ ďđĎĂĔāē ĎĄ ČĎčćā ćđđăĂĔāćĀċă ďĎċĘčĎČćÿċĒܰ �Ćăč

ഏ൛ᄵ Ҳ ൜ᅉᆫႲ ൜ᅉቄᅋ߂
ĖćēĆ ഃᅎ Ҳ Ц൛ᄵ Ф൜ᅎ Ц Ҳ Ăăąഏᅎܭ ČĎđăĎĕăđܬ ൜ᅎ Ҳ ШഏИ սഏᅎ Ш࿇ЩЩ ĄĎđ ÿčĘ սഏᅎ ٝ ӖЪചЫ ĒĔāĆ ēĆÿē սഏᅎ ШചЩ ܏ ഏᅎ ШചЩШČĎĂ ഏЩМ
�ăČÿđĊ ܥވ �ĆćĒ ČÿĘ ÿďďăÿđ ÿĒ ĒĎČăēĆćčą ĕăđĘ ĔčćčēĔćēćĕă ÿčĂ ĒĔđďđćĒćčąܡ ĀĔē ēĆÿē ćĒ čĎē ēĆă āÿĒă
ĖĆăč Ēăăč ēĆđĎĔąĆ ēĆă ċăčĒ ĎĄ ēăčĒĎđćčą ĖćēĆ ภᅗܥ �ă ÿċđăÿĂĘ ĊčĎĖ ēĆÿē ഏ൛ᄵ Ҳ ൝ᅉኜᆫႲ ൝ᅉኜቄኜᅋኜ߂ ĄĎđ ĒĎČă

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކވܼވއ ĂĎćވކކގވވއކވކވ����ܭލމމއދܥކއܤ ފއ
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ďđćČă ćĂăÿċĒ ൝ᅎ ݆ ൛ᄵ ܥ �Ď Ďč Ďčă ĆÿčĂܡ Ėă Ćÿĕă
ภᅗ ൛ᄵݞ ۮ ൛ᄵ Фഏ൛ᄵ ۮ ᅋኜ٩ᅎႽႲ ൛ᄵ Ф൝ᅉኜቇᅎ

ܱēĆă ċÿēēăđ ćĒ ĂĔă ēĎ ēĆă �ĆćčăĒă �ăČćčĂăđ �ĆăĎđăČܲܥ �čĂ Ďč ēĆă ĎēĆăđ ĆÿčĂܡ

ภᅗ ӖЪ࿇Ыݞ ۮ ภᅗ ݞ ШӖЪചЫФ Шഃ ШചЩЩЩ ۮ ภᅗЪചЫФ Шഃ ШചЩ ČĎĂ ഏЩ ۮ ᅋ٩ᅎႽႲ ภᅗЪചЫФ Ԗഏᅎ ШചЩᅉቇ Ԣ М
�ċēĆĎĔąĆ ēĆăđă ÿđă Ēēćċċ ĒĎČă ĂăēÿćċĒ ēĎ ʟċċ ćč ܱāĄܥ ܡܴދܳ �ĆČܥ ܡܲވއܥފ ēĆă ēĆăĎđăČ ÿĀĎĕă ĒĆĎĔċĂ čĎĖ ÿďďăÿđ
ÿĒ ÿ čÿēĔđÿċ ēĆćčąܥ

�ăČÿđĊ ܥމ �ČĎđă ąăčăđÿċ ĕăđĒćĎč ĎĄ ēĆă ēĆăĎđăČ ćĒ ÿċĒĎ ēđĔăܥ �Ą ēĆăđă ćĒ ĒĎČă ÿċąăĀđÿćā ćčēăąăđ࿇ ٝ ೮
ĒĔāĆ ēĆÿē ӖЪ࿇Ы ćĒ ÿč ÿĂĂćēćĕă ĒĔĀąđĎĔď ĎĄ ൛ᄵ ĎĄ ʟčćēă ćčĂăė ܡഁ ēĆă ĒÿČă āĎčāċĔĒćĎčĒ ÿĒ ćč ēĆă ēĆăĎđăČ
ÿĀĎĕă ĆĎċĂ ĄĎđ ăÿāĆ ďđćČă ഏ ٝ Ӗ čĎē ĂćĕćĂćčą ܥഁ �ĆćĒ Ėćċċ āĎČă ćč ĆÿčĂĘ ćč �ăāēćĎč ܥދܥއ
��� &WNYMRJYNH TK FGJQNFS J]YJSXNTSX TK ӑ
�č ēĆćĒ ĒăāēćĎč Ėă Ėćċċ ĖĎđĊ ĖćēĆ čĔČĀăđ ʟăċĂĒ ೮ ĒĔāĆ ēĆÿē ೮Фӑ ćĒ ÿč ÿĀăċćÿč ăėēăčĒćĎč ݁ ćܥăܥ 	ÿċĎćĒ
ăėēăčĒćĎčĖćēĆ āĎČČĔēÿēćĕă	ÿċĎćĒ ąđĎĔďܥ �ă ÿċđăÿĂĘ ĊčĎĖ ēĆÿē ĄĎđ ăÿāĆ ďđćČăഏ ٝ ӖĖăĆÿĕăഏ൛ᄵ Ҳԕ൜Ⴒ߂൜ᅋԡᅉ ĖćēĆ ംഃഄ Ҳ Ъ೮ ۚ ӑЫИ ĖĆăđă ഃ Ҳ Ц൛ᄵ Ф൜ᅎ ЦМ �ĎĖ Ėă čăăĂ ēĎ ćčēđĎĂĔāă ĒĎČă ēăđČćčĎċĎąĘܤ

�ăʟčćēćĎč ܥފ �ă ĒÿĘ ēĆÿē ēĆă ďđćČă ഏ
ݗ đÿČćʥăĒ ćč ೮ ćĄ ം Ҵ Ѳܬ
ݗ ēĎēÿċċĘ đÿČćʥăĒ ćč ೮ ćĄ ം Ҳ ഍ ܼÿčĂ ഃ Ҳ ഄ Ҳ Ѳܽܬ
ݗ ćĒ ĔčđÿČćʥăĂ ćč ೮ ćĄ ം Ҳ Ѳܬ
ݗ ćĒ ćčăđēܸđăČÿćčĒ ďđćČă ćč ೮ ćĄ ഃ Ҳ ഍ ܼÿčĂ ം Ҳ ഄ Ҳ Ѳܽܬ
ݗ ĒďċćēĒ āĎČďċăēăċĘ ćč ೮ ćĄ ഄ Ҳ ഍ ܼÿčĂ ം Ҳ ഃ Ҳ Ѳܽܰ
�Ćă Ąÿāē ēĆÿē ೮ ćĒ ÿ 	ÿċĎćĒ ăėēăčĒćĎč ăčÿĀċăĒ ĔĒ ēĎ Ăăʟčă ēĆă ĄĎċċĎĖćčąܤ

�ăʟčćēćĎč ܥދ �ăē ഏ ٝ Ӗ Āă ÿ ďđćČăܬ ൜ ݆ ൛ᄵ Āă ÿ ďđćČă ćĂăÿċ ċĘćčą Ďĕăđ ഏܰ �Ćăč ēĆă ĂăāĎČďĎĒćēćĎč
ąđĎĔď ĎĄ ൜ ćč ೮Фӑ ćĒ ēĆă ąđĎĔď ೧ Ш൜Щ Ҳ Ь࿁ ٝ 	ÿċ Ш೮ФӑЩ Й ࿁ Ш൜Щ Ҳ ൜ЭМ
�ĔđēĆăđܬ ēĆă ćčăđēćÿ ąđĎĔď ĎĄ ൜ ćč ೮ ćĒ ēĆă ąđĎĔď೬ Ш൜Щ Ҳ Ь࿁ ٝ 	ÿċ Ш೮ФӑЩ Й ٔྯ ٝ ൛ᄵ ۚ ࿁ ШྯЩ ܏ ྯ ШČĎĂ ൜ЩЭМ

�č ēĆă āÿĒă ĎĄ ÿĀăċćÿč ăėēăčĒćĎčĒܡ ēĆă ĂăāĎČďĎĒćēćĎč ąđĎĔď ĂĎăĒ čĎē ĂăďăčĂ Ďč ēĆă ďđćČă ćĂăÿċܡ ĀĔē
ĎčċĘ Ďč ēĆă ďđćČă ćē ċćăĒ Ďĕăđܤ ĄĎđ ÿčĘ ēĖĎ ൜И൜ᆣ ċĘćčą Ďĕăđ ഏܡ Ėă Ćÿĕă ೧ Ш൜Щ Ҳ ೧ ԕ൜ᆣԡ И ೬ Ш൜Щ Ҳ ೬ ԕ൜ᆣԡܥ
�ă ēĆĔĒ ĒďăÿĊ ÿĀĎĔē ĂăāĎČďĎĒćēćĎčܭćčăđēćÿ ąđĎĔď ĎĄ ഏ ÿčĂ ĂăčĎēă ćē ÿĒ ೧ᅗИ ೬ᅗЙ Ďđ ೧ᅗ Ш೮Щ И ೬ᅗ Ш೮Щ ćĄ Ėă
čăăĂ ēĎ ĂćĒēćčąĔćĒĆ ēĆă ʟăċĂ ೮ܥ �ă āÿč ÿċĒĎ Ēăă ēĆÿē ೬ᅗ ܓ ೧ᅗܥ

�ĆăĒă ąđĎĔďĒ āÿđđĘ ČĔāĆ ćčĄĎđČÿēćĎč ÿĀĎĔē ēĆă ĂăāĎČďĎĒćēćĎč ĎĄ ഏܥ �ă āÿč ĒĔČ ćē Ĕď ćč ēĆă
ĄĎċċĎĖćčą ďđĎďĎĒćēćĎčܤ

�đĎďĎĒćēćĎč ܥތ �ăē ൜ Āă ÿ ďđćČă ċĘćčą Ďĕăđ ഏܰ �ăčĎēă ս೪ Ҳ 	ÿċ ԕШ൛ᄵ Ф൜Щ Ф ภᅗԡ ݌ ēĆćĒ ćĒ ÿ āĘāċćā ąđĎĔď ĎĄ
ĎđĂăđ ഃ ąăčăđÿēăĂ ĀĘ ÿ �đĎĀăčćĔĒ ÿĔēĎČĎđďĆćĒČ ࿄ ۚ ച ׼ ചᅗܰ �Ćăčܬ ēĆăđă ćĒ ÿ āÿčĎčćāÿċ ćĒĎČĎđďĆćĒČӈ ۚ ೧ᅗФ೬ᅗ ۮ ս೪М�ĎđăĎĕăđܬ ēĆă ʥăċĂ೰ᄮቐ ݆ ೮ ʥėăĂ ĀĘ ೧ᅗ ćč 	ÿċĎćĒ āĎđđăĒďĎčĂăčāă ćĒ ēĆă ċÿđąăĒē ĒĔĀʥăċĂ
ĎĄ ೮ ćč ĖĆćāĆ ഏ ĒďċćēĒ āĎČďċăēăċĘܰ

�ċĒĎܡ ćē āÿč Āă ĒĆĎĖč ēĆÿē ೬ᅗ ćĒ ēđćĕćÿċ ďđăāćĒăċĘ ĖĆăč ഏ ćĒ ĔčđÿČćʟăĂܥ �č ēĆÿē āÿĒă೧ᅗ ۮ ս೪ ćĒ ÿ āĘāċćā
ąđĎĔď ĖćēĆ ÿ ąăčăđÿēĎđ �đĎĀᅗ Ҳ ӈႼႲ Ш࿄Щ М �ĆćĒ ąăčăđÿēĎđ ćĒ āÿċċăĂ ēĆă �đĎĀăčćĔĒ ÿĔēĎČĎđďĆćĒČ ĎĄ ഏܥ

�Ćă �đĎĀăčćĔĒ ÿĔēĎČĎđďĆćĒČ ĎĄ ÿ ďđćČă ćĒ ĒĎČăĆĎĖ ÿ āăčēđÿċ čĎēćĎč ĎĄ ēĆă ÿċąăĀđÿćā čĔČĀăđ ēĆăܼ
ĎđĘ ćč 	ÿċĎćĒ ăėēăčĒćĎčĒܥ �ĎđăĎĕăđܡ ćē ćĒ ÿ čĎēćĎč ĔďĎč ĖĆćāĆ āċÿĒĒ ʟăċĂ ēĆăĎđĘ ĆÿĒ Āăăč ĀĔćċēܥ �ăē ĔĒ
ČăčēćĎč ĉĔĒē ēĖĎ ĄăÿēĔđăĒ ĎĄ ēĆćĒ ÿĔēĎČĎđďĆćĒČܤ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކވܼވއ ĂĎćވކކގވވއކވކވ����ܭލމމއދܥކއܤ ދއ
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�đĎďĎĒćēćĎč ܥލ �ăē ೮ Āă ÿč ÿĀăċćÿč čĔČĀăđ ʥăċĂܬ ഏ ÿ ďđćČă ĔčđÿČćʥăĂ ćč ೮ܰ �Ćăč �đĎĀᅗ Ҳ ćĂ ćĄ ÿčĂ
ĎčċĘ ćĄ ഏ ĒďċćēĒ āĎČďċăēăċĘ ćč ೮ܰ
�đĎďĎĒćēćĎč ܥގ �ăē ೮И ഊ Āă ÿĀăċćÿč čĔČĀăđ ʥăċĂĒ ĖćēĆ ഊ ݆ ೮ܰ �Ćăč �đĎĀᅗ Ш೮Щ Цᅒ Ҳ �đĎĀᅗ ШഊЩ ĄĎđ ăÿāĆ
ďđćČă ഏ ٝ Ӗܰ
��� 6ZFIWFYNH JQIXܧ

�ăĂăʟčă ÿ ĐĔÿĂđÿēćā ʟăċĂ ÿĒ ÿč ăėēăčĒćĎč ĎĄӑ ĎĄ Ăăąđăă ވ ݁ ēĆăĒă ÿđă ďđăāćĒăċĘ ēĆă ʟăċĂĒӑԗഁٹԣĖĆăđăഁ ܍ ѱИ Ѳ ćĒ ÿ ĒĐĔÿđăܼĄđăă ćčēăąăđܥ �ĎđăĎĕăđܡ ăÿāĆ ĒĔāĆ ăėēăčĒćĎč ćĒ ÿĀăċćÿč ĖćēĆ 	ÿċ ԗӑ ԗഁٹԣ Фӑԣ Ӗۮ ФѳӖ ۮ ЬćĂИ ࿁ᅈЭܡ ĖĆăđă ࿁ᅈ ԗ೾ Ҭ ೿ഁٹԣ Ҳ ೾ ҭ ೿ܥഁٹ
�Ćăđă ÿđă ĎčċĘ ēĆđăă ĖÿĘĒ ćč ĖĆćāĆ ÿ ďđćČă ഏ ٝ Ӗ āÿč ĂăāĎČďĎĒă ćč ӑԗഁٹԣܤ
ݗ ം Ҳ ѳИ ഃ Ҳ ഄ Ҳ Ѳ ܱēĎēÿċċĘ đÿČćʟăĒܲܡ
ݗ ഃ Ҳ ѳИ ം Ҳ ഄ Ҳ Ѳ ܱđăČÿćčĒ ďđćČăܲܡ
ݗ ഄ Ҳ ѳИ ം Ҳ ഃ Ҳ Ѳ ܱĒďċćēĒ āĎČďċăēăċĘܲܥ
�ē ćĒ ĒēđÿćąĆēĄĎđĖÿđĂ ēĎ āĎČďĔēă ēĆÿē ൛ӑԗٹᅈԣ ćĒ ăĐĔÿċ ēĎ ӖЪഁٹЫ ĄĎđ ഁ ܏ ѳИ Ѵ ШČĎĂ ѵЩ ÿčĂ ēĎ ӖЪႲႻٹᅈႳ Ы

ĄĎđ ഁ ܏ Ѳ ШČĎĂ ѵЩܥ 
ăčāăܡ Ėă ĊčĎĖ ĄđĎČ �ĆăĎđăČ ވ ēĆÿē ćč āÿĒă ഁ ܐ Ѳ ШČĎĂ ѵЩܡ ēĆă ĂăāĎČďĎĒćēćĎč
ĎĄ ÿ ďđćČă ഏ ٝ Ӗ ĂăďăčĂĒ Ďč ēĆă ĂăāĎČďĎĒćēćĎč ĎĄ ചႳ ҭ ഁ ШČĎĂ ഏЩܡ ćܥăܥ Ďč ēĆă �ăąăčĂđă ĒĘČĀĎċ ԘᅈᅗԤОܥ
�ćčāă Ц ӖЪ ႲႻٹᅈႳ ЫФ ӖЪഁٹЫЦ Ҳ ѳܡ Ėă Ēăă ĄđĎČ �ăČÿđĊ މ ēĆÿē ēĆă ĒÿČă ćĒ ēđĔă ĄĎđ ĎĂĂ ďđćČăĒ ćč āÿĒă ഁ ܏ ѲШČĎĂ ѵЩܥ �ă ēĆĔĒ ÿđđćĕă ÿē ēĆă ĄĎċċĎĖćčą ďđĎďĎĒćēćĎčܤ
�đĎďĎĒćēćĎč ܥޏ �ăē ഁ ܍ ѱИ Ѳ Āă ÿ ĒĐĔÿđăĄđăă ćčēăąăđܬ ഏ ٝ Ӗ ÿč ĎĂĂ ďđćČăܰ �Ćăč ഏ

ݗ ēĎēÿċċĘ đÿČćʥăĒ ÿĒ ԗഏИഁٹԣႳ ćĄ ԘᅈᅗԤ Ҳ ѱܬ
ݗ ĒďċćēĒ āĎČďċăēăċĘ ÿĒ ԗഏИ ഀ ҭ ԣഁٹ ԗഏИ ഀ Ҭ ԣഁٹ ćĄ ԘᅈᅗԤ Ҳ ѲИ ഁ ܏ ഀႳ ШČĎĂ ഏЩܬ
ݗ đăČÿćčĒ ďđćČă ćĄ ԘᅈᅗԤ Ҳ ҭѲМ

��� (^HQTYTRNH JQIXܧ

�ă Ăăʟčă ēĆă ഍ܼēĆ āĘāċĎēĎČćā ʟăċĂܡ ഍ ٝ ӎܡ ÿĒ ӑ Ш ᅕྴЩܡ ĖĆăđă ᅕྴ Ҳ ം ᆬኈቇ቎ ćĒ ēĆă ďđćČćēćĕă ഍ܼēĆ đĎĎē ĎĄ
ĔčćēĘܥ �ąÿćčܡ ēĆăĒă ÿđă ÿċċ ÿĀăċćÿč ăėēăčĒćĎčĒ ĎĄ ӑ ĖćēĆ āÿčĎčćāÿċ ćĒĎČĎđďĆćĒČ ࿌ ۚ ШӖ Ф഍ӖЩҰ ۮ
	ÿċ Шӑ Ш ᅕྴЩ ФӑЩܥ �ćčāă ăÿāĆ ÿĔēĎČĎđďĆćĒČ ĎĄ ӑ Ш ᅕྴЩ ćĒ ĔčćĐĔăċĘ ĂăēăđČćčăĂ ĀĘ ēĆă ćČÿąă ĎĄ ᅕྴܡ Ėă
āÿč Ăăʟčă ࿌ ШЪ೾ЫᅕЩ ĕćÿ ᅕྴ ׼ ྴᅅᅕ ܥ �ĆćĒ ćĒ ăÿĒćċĘ Ēăăč ēĎ Āă ĖăċċܼĂăʟčăĂ ÿčĂ ćē āÿč Āă ďđĎĕăĂ ēĆÿē ćē đăÿċċĘ
ćĒ ÿč ćĒĎČĎđďĆćĒČܥ

�Ďē ĎčċĘ ĂĎăĒ ēĆă ćĒĎČĎđďĆćĒČ ࿌ ĖĎđĊ ĕăđĘ čÿēĔđÿċċĘܡ ćē ÿċĒĎ ĀăĆÿĕăĒ Ėăċċ ĖćēĆ ÿđćēĆČăēćā ďđĎďăđܼ
ēćăĒܤ

�ĆăĎđăČܥމ �ăēഏ ٝ Ӗ Āă ÿ ďđćČăܬ ഍ ٝ ӎܰ �Ćăčഏ đÿČćʥăĒ ćčӑ Ш ᅕྴЩ ćĄ ÿčĂ ĎčċĘ ćĄഏ ڔ ഍М�Ďđഏ ږ ഍И āĎčĒćĂăđ
ēĆă �đĎĀăčćĔĒ ÿĔēĎČĎđďĆćĒČ �đĎĀᅗ ٝ ೧ᅗ Шӑ Ш ᅕྴЩЩ ĎĄ ഏ ćč ēĆă ഍݇ēĆ āĘāċĎēĎČćā ʥăċĂܰ �Ćăč ࿌ ШЪഏЫᅕЩ Ҳ �đĎĀᅗܰ

�ĆćĒ ćĒ ÿ ĐĔćēă ĆÿčĂĘ đăĒĔċēܡ Ėă āÿčܡ ĄĎđ ăėÿČďċăܡ ĂăĂĔāă ēĆă ĄĎċċĎĖćčąܤ

�ĎđĎċċÿđĘ ܥކއ � ďđćČă ഏ ٝ Ӗ ĒďċćēĒ āĎČďċăēăċĘ ćč ӑ Ш ᅕྴЩ ćĄ ÿčĂ ĎčċĘ ćĄ ഏ ܏ Ѳ ШČĎĂ ഍ЩМ
�đĎĎĄܰ �ĆćĒ ĄĎċċĎĖĒ ĄđĎČ �đĎďܥ ލ ÿčĂ ēĆă ēĆăĎđăČ ÿĀĎĕăܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކވܼވއ ĂĎćވކކގވވއކވކވ����ܭލމމއދܥކއܤ ތއ
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� 9MJ UWTTK TK YMJ VZFIWFYNH WJHNUWTHNY^ QF\

�ă Ēēÿđē ĖćēĆ ēĆă ĄĎċċĎĖćčą ċăČČÿܤ

�ăČČÿ ܥއއ �ăēഏ ٝ Ӗ Āă ÿč ĎĂĂ ďđćČăܰ �Ćăč ēĆă ĎčċĘ ĐĔÿĂđÿēćā ĒĔĀʥăċĂ ĎĄӑԕ ᅗྴԡ ćĒ ĎĄ ēĆă ĄĎđČӑԖٹഏٶԢܬ
ĖĆăđă ഏٶ Ҳ ШҭѲЩቐᆵᆫᆬ ഏ ćĒ ăĐĔÿċ ēĎ ഏ ćĄ ഏ ܏ Ѳ ШČĎĂ ѵЩ ÿčĂ ēĎ ҭഏ ćĄ ഏ ܏ Ѵ ШČĎĂ ѵЩМ

�đĎĎĄܰ �ē ćĒ ĖăċċܼĊčĎĖč ēĆÿē ԕภٶᅗԡႳ Ҳ Ь೾ႳЦ೾ ٝ ภٶᅗЭ ćĒ ēĆă ĎčċĘ ĒĔĀąđĎĔď ĎĄ ภٶᅗ ĎĄ ćčĂăė ܥވ
�ćčāă 	ÿċ ԕӑ ԕ ᅗྴԡ Фӑԡ ۮ ภٶᅗИĖă ĊčĎĖ ĄđĎČ	ÿċĎćĒ ēĆăĎđĘ ēĆÿēӑԕ ᅗྴԡ ĆÿĒ ÿ ĒĔĀʟăċĂ ೮ ĖćēĆ 	ÿċ Ш೮ФӑЩ ᅗٶภۮ Ф ԕภٶᅗԡႳ И	ÿċ ԕӑ ԕ ᅗྴԡ Ф೮ԡ ۮ ԕภٶᅗԡႳ И Ъ೮ ۚ ӑЫ Ҳ ѳܡ ćܥăܥ ÿ ĐĔÿĂđÿēćā ĒĔĀʟăċĂܥ �ă ĊčĎĖ ĄđĎČ �ĆăĎđăČ
މ ēĆÿē ēĆă ĎčċĘ ďđćČă ĖĆćāĆ đÿČćʟăĒ ćč ӑԕ ᅗྴԡ ćĒ ഏܡ Ćăčāă Ėă āÿč āĎčāċĔĂă ĄđĎČ �đĎďܥ ޏ ēĆÿē ೮ Ҳӑ ԕٹүഏԡܥ �ĎĖ ćē ćĒ ĒĎČăĖĆÿē Ăăċćāÿēă ēĎ ʟąĔđă ĎĔē ēĆă Ēćąčܥ �čă ĖÿĘ ēĎ ďđĎāăăĂ ćĒ ēĎ ĔĒă 	ÿĔĒĒ ĒĔČĒܡ
ēĆă ĎēĆăđ ĖÿĘ ćĒ ēĎ ăėďċĎđă ēĆă ĂăāĎČďĎĒćēćĎč ĎĄ ēĆă ďđćČă ܥވ �ē ćĒ ďĎĒĒćĀċă ēĎ ĒĆĎĖ ēĆÿē ވ đÿČćʟăĒ ćčӑԗഁٹԣ ĄĎđ ഁ ܐ Ѳ ܱÿčĂ ĂĎăĒ čĎē đÿČćĄĘ ĎēĆăđĖćĒăܲ ÿčĂ Ćăčāă Ėă ąăē үഏ ܏ Ѳ ШČĎĂ ѵЩ ÿčĂ ēĆă ċăČČÿ
ĄĎċċĎĖĒܥ

�ăČČÿ ܥވއ �Ćă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖ ćĒ ăĐĔćĕÿċăčē ēĎ

ԙ ഐഏԥ Ҳ ԙഏٶഐ ԥ М
�Ćă ďđĎĎĄ ćĒ ĕăđĘ ăÿĒĘ ÿčĂ ċăĄē ēĎ ēĆă đăÿĂăđ ÿĒ ÿč ăėăđāćĒăܥ

�ă Ėćċċ čĎĖ ďđĎĕă ēĆă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖ ĀĘ ďđĎĕćčą ԘᅘᅗԤ Ҳ Ѳ خ Ԙᅗٶᅘ Ԥ Ҳ Ѳܥ �Ćă ăĐĔÿċćēĘԘᅘᅗԤ Ҳ Ѳ ćĒ ăĐĔćĕÿċăčē ēĎ ēĆă ăėćĒēăčāă ĎĄ ÿč ćčēăąăđ ೾ ĒĔāĆ ēĆÿē ഐ ܏ ೾Ⴓ ШČĎĂ ഏЩܡ ĖĆćāĆ ćĒ ēĆă ĒÿČă ÿĒЪഐЫᅗ ٝ ԕภٶᅗԡႳܥ �Ĕē ĄđĎČ ēĆă ďđĎĎĄ ĎĄ �ăČČÿ އއ ÿčĂ ĄđĎČ �ĆăĎđăČ ܡމ Ėă Ēăă ēĆÿē ēĆćĒ ćĒ ăĐĔćĕÿċăčē ēĎ
�đĎĀᅘ ԕӑ ԕ ᅗྴԡԡ ٝ 	ÿċ Ԗӑ ԕ ᅗྴԡ Фӑ ԖٹഏٶԢԢܥ �ĎĖ Ėă ĔĒă �đĎďܥ ގ ēĎ ąăē �đĎĀᅘ Ԗӑ ԖٹഏٶԢԢ Ҳ
�đĎĀᅘ ԕӑ ԕ ᅗྴԡԡ ЦӑԖٹᅗٶԢ Ҳ ćĂ Ēćčāă ēĆă đăĒēđćāēćĎč ĄđĎČ 	ÿċ ԕӑ ԕ ᅗྴԡ Фӑԡ ēĎ 	ÿċ Ԗӑ ԖٹഏٶԢ ФӑԢ āĎđđăĒďĎčĂĒ
ēĎ ēĆă ďđĎĉăāēćĎč ภٶᅗ צ ภᅗ Ф ԕภٶᅗԡႳܥ �ĆćĒ ČăÿčĒ ēĆÿē ഐ ĒďċćēĒ āĎČďċăēăċĘ ćč ӑԖٹഏٶԢ И ćܥăܥ Ԙᅗٶᅘ Ԥ Ҳ Ѳܥ �ćčāă
ăĕăđĘ Ēēăď ćĒ ăÿĒćċĘ đăĕăđĒćĀċăܡ ēĆă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖ ćĒ ďđĎĕăĂܥ

�Ď ďĔē ćē ćč ÿ āĎčāćĒă ĖÿĘܡ ēĆă ďđĎĎĄ ćĒ ÿāēĔÿċċĘ ēĆă ĄĎċċĎĖćčą āĆÿćč ĎĄ ăĐĔćĕÿċăčāăĒܤ

ԙ ഐഏԥ Ҳ Ѳ خ ٗ೾ ٝ Ӗ ۚ ഐ ܏ ೾Ⴓ ШČĎĂ ഏЩ
خ ЪഐЫᅗ ٝ ԕภٶᅗԡႳخ �đĎĀᅘ ԕӑ ԕ ᅗྴԡԡ ٝ 	ÿċ Ԗӑ ԕ ᅗྴԡ Фӑ ԖٹഏٶԢԢخ �đĎĀᅘ Ԗӑ ԖٹഏٶԢԢ Ҳ �đĎĀᅘ ԕӑ ԕ ᅗྴԡԡ ЦӑԖٹᅗٶԢ Ҳ ćĂخ ഐ ĒďċćēĒ āĎČďċăēăċĘ ćč ӑԖٹഏٶԢ
خ ԙഏٶഐ ԥ Ҳ ѲМ

�ăČÿđĊ ܥމއ �ĆćĒ ďđĎĎĄ ćĒ čĎē ăÿĒĘ ēĎ ʟčĂ ćč ēĆă ċćēăđÿēĔđăܢ ēĆă ÿĔēĆĎđ ĆÿĒ ĄĎĔčĂ ćē ĎčċĘ ćč ܥܴތܳ

� 5WTTKX TK FIINYNTSFQ QF\X FSI TYMJW XYFYJRJSYX

�ă Ėćċċ čĎĖ ÿďďċĘ ēĆă ÿđćēĆČăēćā ĎĄ ĐĔÿĂđÿēćā ÿčĂ āĘāċĎēĎČćā ʟăċĂĒ ēĎ đăďđĎĕă ĎēĆăđ ĒēÿēăČăčēĒ ÿĀĎĔē
ĐĔÿĂđÿēćā đăĒćĂĔăĒܥ �ćčāă ēĆă ĒćēĔÿēćĎč ćĒ ăÿĒćăđ ēĆÿč ćč ēĆă āÿĒă ĎĄ ēĆă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖܡ Ėă
Ėćċċ Āă ÿĀċă ēĎ ďđĎĕă ēĆăĎđăČĒ ćč ČĎđă Ăăēÿćċܥ

�ĆăĎđăČ ܥފ �Ďđ ÿčĘ ĎĂĂ ďđćČă ഏܬ Ėă Ćÿĕă ԘႼႲᅗ Ԥ Ҳ ՋѲ ćĄ ഏ ܏ Ѳ ШČĎĂ ѵЩИҭѲ ćĄ ഏ ܏ Ѵ ШČĎĂ ѵЩМ
�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ކވܼވއ ĂĎćވކކގވވއކވކވ����ܭލމމއދܥކއܤ ލއ
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�đĎĎĄܰ �ă Ėćċċ ĔĒă ēĆă Ąÿāē ēĆÿē ēĆă ʟăċĂ ӑ ШആЩ ćĒ ĀĎēĆ ĐĔÿĂđÿēćā ÿčĂ āĘāċĎēĎČćāܥ �ē ćĒ ēĆă ĐĔÿĂđÿēćā
ʟăċĂ ӑԗٹҭѲԣܡ Ćăčāă Ėă ĊčĎĖ ĄđĎČ �đĎďĎĒćēćĎč ޏ ēĆÿē ഏ ĒďċćēĒ āĎČďċăēăċĘ ćč ćē ćĄ ÿčĂ ĎčċĘ ćĄ ԘႼႲᅗ Ԥ Ҳ Ѳܥ
�ē ćĒ ÿċĒĎ ēĆă āĘāċĎēĎČćā ʟăċĂ ӑ Ш ႵྴЩܡ ĒĎ Ėă Ēăă ĄđĎČ �ĎđĎċċÿđĘ ކއ ēĆÿē ഏ ĒďċćēĒ āĎČďċăēăċĘ ćč ćē ćĄ ÿčĂ
ĎčċĘ ćĄ ഏ ܏ Ѳ ШČĎĂ ѵЩܥ 
ăčāă ԘႼႲᅗ Ԥ Ҳ Ѳ خ ഏ ܏ Ѳ ШČĎĂ ѵЩ ÿčĂ ēĆă ēĆăĎđăČ ĄĎċċĎĖĒܥ

�ĆăĎđăČ ܥދ �Ďđ ÿčĘ ĎĂĂ ďđćČă ഏܬ Ėă Ćÿĕă Ԙ ႳᅗԤ Ҳ ՋѲ ćĄ ഏ ܏ үѲ ШČĎĂ ѹЩИҭѲ ćĄ ഏ ܏ үѴ ШČĎĂ ѹЩМ
�đĎĎĄܰ �Ćă ďđĎĎĄ Ėćċċ Āă ÿčÿċĎąĎĔĒ ēĎ ēĆă ďđăĕćĎĔĒ Ďčăܡ ĀĔē ČĎđă ĒĔĀēċăܥ �ă Ėćċċ čĎĖ ĖĎđĊ ĖćēĆ ÿ

ʟăċĂ ӑԗആИٹѳԣܡ ĖĆćāĆ ćĒ ÿč ÿĀăċćÿč ăėēăčĒćĎč ĎĄ ӑ ĖćēĆ 	ÿċ ԗӑ ԗആИٹѳԣ Фӑԣ Ҳ ЬćĂИ ࿁И ࿂И ࿁࿂ЭИ ĖĆăđă ࿁ ćĒ
ąćĕăč ĀĘ ѳٹ ׼ ҭٹѳИ ആ ׼ ആ ÿčĂ ࿂ ĀĘ ѳٹ ׼ ѳИٹ ആ ׼ ҭആܥ �ă Ēăă ĄđĎČ 	ÿċĎćĒ ēĆăĎđĘ ēĆÿē ēĆă ċÿēēćāă ĎĄ
ćčēăđČăĂćÿēă ʟăċĂĒ ĎĄ ӑԗആИٹѳԣ Фӑ ċĎĎĊĒ ċćĊă ēĆćĒܤ

ӑԗആИٹѳԣ
ӑ ШആЩ

!!!!!!!!! ӑԗٹҭѳԣ ӑ ԗٹѳԣ
"""""""""

ӑ
"""""""""""

##########

�ĔđēĆăđČĎđăܡӑԗആИٹѳԣ ćĒ ÿċĒĎ ēĆă āĘāċĎēĎČćā ʟăċĂӑ Ш ႹྴЩ Ҳ ӑԙٹႳႳ Ҭ ആٹႳႳ ԥܡ Ćăčāă 	ÿċ ԗӑ ԗആИٹѳԣ Фӑԣۮ ШӖ ФѹӖЩҰ Ҳ ЬЪѲЫႹИ ЪѴЫႹИ ЪѶЫႹИ ЪѸЫႹЭМ
�ă ēĆĔĒ Ćÿĕă ēĖĎ ăėďċćāćē ĂăĒāđćďēćĎčĒ ĎĄ ēĆă 	ÿċĎćĒ ąđĎĔď ÿčĂ čĎĖ Ėă Ćÿĕă ēĎ ʟčĂ ĎĔē ĆĎĖ ēĆăĘ

ČÿēāĆ ăÿāĆ ĎēĆăđܥ �Ďđ ēĆÿēܡ Ėă čăăĂ ēĎ āĎČďĔēă ĆĎĖ ࿁ ÿčĂ ࿂ ÿāē Ďč Ⴙྴ ܱĒćčāă ēĆăĘ ąăčăđÿēă ēĆă 	ÿċĎćĒ
ąđĎĔďܲܤ

ݗ ࿁ ԙٹႳႳ Ҭ ആٹႳႳ ԥ Ҳ ҭٹႳႳ ҭ ആٹႳႳ Ҳ ྴႶႹ ث ࿁ āĎđđăĒďĎčĂĒ ēĎ ЪѶЫႹܡ
ݗ ࿂ ԙٹႳႳ Ҭ ആٹႳႳ ԥ Ҳ ႳႳٹ ҭ ആٹႳႳ Ҳ ྴႸႹ ث ࿂ āĎđđăĒďĎčĂĒ ēĎ ЪѸЫႹܥ
�ĎĖܡ Ėă ÿċđăÿĂĘ ĊčĎĖ Ėăċċ ēĆÿē Ԙ ႳᅗԤ Ҳ Ѳ خ ഏ ĒďċćēĒ āĎČďċăēăċĘ ćč ӑԗٹѳԣ خ �đĎĀᅗ ԗӑ ԗٹѳԣԣҲ ćĂܥ �Ĕē Ėă ÿċĒĎ ĊčĎĖ ēĆÿē �đĎĀᅗ ԗӑ ԗٹѳԣԣ Ҳ �đĎĀᅗ ԗӑ ԗആИٹѳԣԣ ЦӑԗٹႳԣܡ ĒĎ Ԙ ႳᅗԤ Ҳ Ѳ ćĄ ÿčĂ ĎčċĘ ćĄ

�đĎĀᅗ ԗӑ ԗആИ ѳԣԣٹ ٝ 	ÿċ ԗӑ ԗആИ ѳԣٹ Фӑ ԗٹѳԣԣ Ҳ ЬćĂИ ࿂Э ۮ ЬЪѲЫႹИ ЪѸЫႹЭ Ēćčāă ࿂ ʟėăĒ ӑԗٹѳԣ ÿčĂ āĎđđăĒܼ
ďĎčĂĒ ēĎ ЪѸЫႹܥ 
ăčāă Ԙ ႳᅗԤ Ҳ Ѳ خ �đĎĀᅗ ԗӑ ԗആИٹѳԣԣ ٝ ЬćĂИ ࿂Э خ ഏ ܏ ѲИ Ѹ ШČĎĂ ѹЩ ÿčĂ ēĆÿē ćĒ ĖĆÿē Ėă
ĖÿčēăĂ ēĎ ďđĎĕăܥ

�ĆăĎđăČ ܥތ �Ćă �ăąăčĂđă ĒĘČĀĎċ ćĒ ČĔċēćďċćāÿēćĕăܬ ćܰăܰ Ԙᅅᅆᅗ Ԥ Ҳ ԘᅅᅗԤ ޒ Ԙ ᅆᅗԤ ĄĎđ ăÿāĆ ĎĂĂ ďđćČă ഏ ÿčĂ೾И ೿ ٝ Ӗܰ
�đĎĎĄܰ �Ćă ĎčċĘ čĎčܼēđćĕćÿċ ďÿđē ĎĄ ēĆă ďđĎĎĄ ćĒ ĖĆăč Ėă ÿĒĒĔČă ēĆÿē ೾И ೿ ÿđă ĂćĒēćčāē ĒĐĔÿđăĄđăă

ćčēăąăđĒ ĖćēĆܡ ೾И ೿ ܍ ѱИ ѲИ ഏ ږ ೾೿М�ă Ėćċċ ēĆĔĒ ēđăÿē ĎčċĘ ēĆćĒ āÿĒă ÿčĂ ċăÿĕă ēĆă đăĒē ĎĄ ēĆă ďđĎĎĄ ēĎ ēĆă
đăÿĂăđܥ

�ćēĆ ēĆćĒ ÿĒĒĔČďēćĎč Ėă Ēăă ēĆÿē ӑԖٹ೾Ԣ Иӑ ԗٹ೿ԣ Иӑ ԗٹ೾೿ԣ ÿđă ĐĔÿĂđÿēćā ʟăċĂĒ ăČĀăĂĂăĂ ćč ēĆă
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ʟăċĂ ӑԗٹ೾Иٹ೿ԣ ĖĆćāĆ ćĒ ÿĀăċćÿč ĎĄ Ăăąđăă ފ Ďĕăđ ӑܤ
ӑԗٹ೾Иٹ೿ԣ

ӑ Ԗٹ೾Ԣ
######### ӑԗٹ೾೿ԣ ӑ ԗٹ೿ԣ

$$$$$$$$$

ӑ
%%%%%%%%%%%

&&&&&&&&&&&

�Ćă 	ÿċĎćĒ ēĆăĎđĘ ēăċċĒ ĔĒ ēĆÿē ēĆăĒă ēĆđăă ĐĔÿĂđÿēćā ʟăċĂĒ ÿđă ēĆă ĎčċĘ čĎčēđćĕćÿċ ĒĔĀʟăċĂĒ ĎĄ ೮ Ҳӑԗٹ೾Иٹ೿ԣܥ �ĎčĒćĂăđ ēĆă ąđĎĔď ೧ᅗ Ш೮Щܥ �ă Ćÿĕă Ēăăč ēĆÿē ēĆćĒ ąđĎĔď ʟėăĒ ēĆă ċÿđąăĒē ĒĔĀʟăċĂ ĎĄ೮ ćč ĖĆćāĆ ഏ ĒďċćēĒ āĎČďċăēăċĘܥ �ĆćĒ ĒĔĀʟăċĂ āÿččĎē Āă ӑ ĀăāÿĔĒă ēĆăč ೧ᅗ Ш೮Щ Ҳ 	ÿċ Ш೮ФӑЩ Ӗۮ ФѳӖҰӖ ФѳӖ ĖĎĔċĂ čĎē Āă āĘāċćā ܱഏ āÿččĎē đÿČćĄĘ ĀăāÿĔĒă ĎĄ ĎĔđ ÿĒĒĔČďēćĎč ഏ ږ ೾೿ܲܥ �Ą ēĆćĒ ĒĔĀܼ
ʟăċĂ ćĒ ೮ ćēĒăċĄܡ ഏ ĒďċćēĒ āĎČďċăēăċĘ ćč ÿċċ ĒĔĀʟăċĂĒ ÿčĂ ćč ďÿđēćāĔċÿđܡ ԘᅅᅗԤ Ҳ ԘᅆᅗԤ Ҳ Ԙᅅᅆᅗ Ԥ Ҳ Ѳ ÿčĂ ēĆă
ēĆăĎđăČ ĆĎċĂĒܥ

�ē đăČÿćčĒ ēĎ ăėÿČćčă ēĆă āÿĒă ĖĆăč ೧ᅗ Ш೮Щ ʟėăĒ Ďčă ĎĄ ēĆă ĐĔÿĂđÿēćā ĒĔĀʟăċĂĒܥ �Ĕē ćč ēĆÿē āÿĒăܡഏ đăČÿćčĒ ďđćČă ćč ēĆă ĎēĆăđ ēĖĎ ÿčĂ ēĆă ēĖĎ ĎĄ ēĆă ēĆđăă �ăąăčĂđă ĒĘČĀĎċĒ ÿđă ăĐĔÿċ ēĎ ҭѲ ÿčĂ ēĆă
ēĆćđĂ ēĎ Ѳܥ �Ćă ēĆăĎđăČ Ćăčāă ĄĎċċĎĖĒܥ

(TSHQZXNTS

�Ćă ďđĎĎĄĒ Ėă Ćÿĕă Ēăăč ćč ēĆćĒ ēăėē ÿđă ĉĔĒē ÿ ĄăĖ ĎĄ ČÿčĘ ĂăČĎčĒēđÿēćĎčĒ ĎĄ ēĆă Ąÿāē ēĆÿē Ėă Ćÿĕă ÿ
ĕăđĘ ąĎĎĂ ĔčĂăđĒēÿčĂćčą ĎĄ ēĆă ÿđćēĆČăēćāÿċ ēĆăĎđĘ ĎĄ ÿĀăċćÿč ăėēăčĒćĎčĒ ĎĄӑܡ ĖĆćāĆČĎđăĎĕăđ ĀăĆÿĕăĒ
ĕăđĘ čćāăċĘܥ �Ćă ďđĎĎĄĒ ĎĄ ČĎđă ąăčăđÿċ đăāćďđĎāćēĘ ċÿĖĒ Ďĕăđӑ đăċĘ Ďč āċÿĒĒ ʟăċĂ ēĆăĎđĘܡ ĖĆćāĆ ćĒ ÿĀĎĔē
ČĔāĆ Ăăăďăđ ăėÿČćčÿēćĎč ĎĄ ēĆă ďĆăčĎČăčÿ Ėă Ćÿĕă Ēăăč Ćăđăܥ

�Ćă čÿēĔđÿċ ĐĔăĒēćĎč ÿđćĒăĒܤ āÿč Ėă ďđĎĕă ćč ÿ ĒćČćċÿđ ĖÿĘ ĒĎČă ĊćčĂ ĎĄ ēĆă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ
ċÿĖ Ďĕăđ ĎēĆăđ čĔČĀăđ ʟăċĂĒ ēĆÿč ӑܩ �ē ĖĎĔċĂ āăđēÿćčċĘ đăĐĔćđă ÿ ĖăċċܼĀăĆÿĕăĂ ÿđćēĆČăēćāÿċ ēĆăĎđĘ ĎĄ
ÿĀăċćÿč ăėēăčĒćĎčĒ ĎĄ ēĆÿē ʟăċĂܥ �č ēĆă āĔđđăčē Ēēÿēă ĎĄ ÿđēܡ ēĆćĒ ćĒ ĂăĕăċĎďăĂ ĎčċĘ ĄĎđ ćČÿąćčÿđĘ ĐĔÿĂđÿēćā
ʟăċĂĒܡ ćܥăܥ ʟăċĂĒ ӑԗഁٹԣ ĖćēĆ ഁ ҳ ѱܥ �ē ČćąĆē Āă ćčēăđăĒēćčą ēĎ ēđĘ ÿčĂ ĀĔćċĂ ÿ ĒćČćċÿđ Ēăēēćčą ĄĎđ ēĆă
ʟăċĂ ӑ ШആЩ И ĄĎđ ăėÿČďċăܥ
&HPST\QJILJRJSYX

�Ćă ÿĔēĆĎđ ĖćĒĆăĒ ēĎ ēĆÿčĊ �ÿĂÿč 
ĔĻăđÿ ĄĎđ āÿđăĄĔċ đăÿĂćčą ÿčĂ āĎČČăčēćčą Ďč ēĆă ĆćąĆ ĒāĆĎĎċ
ďđĎĉăāē ĖĆćāĆ đăĒĔċēăĂ ćč ēĆćĒ ēăėēܥ

7JKJWJSHJX

ܲއܱ �ćċčăܡ ܥ� ܥ� �ċÿĒĒ �ćăċĂ �ĆăĎđĘܡ �ăāēĔđă čĎēăĒܡ ܡމއކވ ĖĖĖܥĉČćċčăܥĎđąܭČÿēĆܥܭ
ܲވܱ �ÿĔČąÿđēܡ ܡܥ� �Ćă ĐĔÿĂđÿēćā đăāćďđĎāćēĘ ċÿĖ ܯ ÿ āĎċċăāēćĎč ĎĄ āċÿĒĒćāÿċ ďđĎĎĄĒܢ �ďđćčąăđܤ �ĆÿČܡ ܡދއކވ

Ωδ΢ίܤ ܥޏܼވގވތއܼޏއމܼމܼގލޏ
ܲމܱ �ÿđāĔĒܡ ܡܥ� �ĔČĀăđ ʥăċĂĒܢ �ďđćčąăđܼ�ăđċÿąܤ �ăĖ �ĎđĊܡ ܡލލޏއ Ωδ΢ίܤ ܥއܼޏލވކޏܼލގމܼކ
ܲފܱ �ÿčąܡ ܡܥ� �ċąăĀđÿܢ �ďđćčąăđܤ �ăĖ �ĎđĊܡ ܡވކކވ Ωδ΢ίܤ ܥ�ܼދގމދޏܼލގމܼކ
ܲދܱ �ÿčćčܡ ܥ� ܢܥ� �ÿčāĆćĒĆĊćčܡ ܥ� ܡܥ� �čēđĎĂĔāēćĎč ēĎ ČĎĂăđč čĔČĀăđ ēĆăĎđĘ ܯ ĄĔčĂÿČăčēÿċ ďđĎĀċăČĒܬ

ćĂăÿĒ ÿčĂ ēĆăĎđćăĒܢ �ďđćčąăđܤ �ăđċćč �ăĖ �ĎđĊܡ ܡދކކވ Ωδ΢ίܤ ܥގܼފތމކވܼކފދܼމ
ܲތܱ 
ÿēĎܡ 
ܢܥ 
ĔđĎĊÿĖÿܡ ܢܥ� �ÿćēƬܡ ܢܥ� 
ĔđćĆÿđÿܡ ܡܥ� �ĔČĀăđ ēĆăĎđĘܢ �ĖÿčÿČć ĒăđćăĒ ćč ČĎĂăđč ČÿēĆܼ

ăČÿēćāĒ ĕĎċĔČăܡތގއ ܡކފވ �Čăđćāÿč�ÿēĆăČÿēćāÿċܢވފވ �ĎāćăēĘܤ �đĎĕĂăčāăܡ ܡ�� ܡކކކވ Ωδ΢ίܤ ފމތގކގއވގކގލޏ
ܥމދދމއގއވގކގލޏ
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This work focuses on creating maps of thegeomagnetic field and areas of increased cosmicradiation around the Earth. These areas must bemapped for a safe operation of satellites and tomaintain the health of the crews on theInternational Space Station. This work was createdin cooperation with the Institute of Technical andExperimental Physics at CTU which provided datameasured by the Proba-V satellite in 2015. Proba-Vis an ESA satellite with an almost circular trajectoryat an altitude of about 810 km. One of the outcomesof this work are maps of the geomagnetic fielddistribution in the flight level of the satellite. Theoverall distribution of the geomagnetic field isshown by maps of the magnetic inductionmagnitude. Magnetic induction attains the lowestvalues in the area above the South Atlantic andSouth America and the highest values in the areasouth of Australia which is the area of the NorthMagnetic Pole. Other maps show the positions ofthe magnetic equator and the parallels.

Geomagnetic field distribution maps for theindividual months of 2015 show that the field hasthe same shape during the year. Another result wasthe mapping of areas of an increased number ofcharged particles around the Earth. These mapsclearly show the position of the so-called SouthAtlantic anomaly and radiation belts around themagnetic poles. A comparison of geomagnetic andradiological maps showed that the area of the SouthAtlantic anomaly corresponds to the area of thelowest values of magnetic induction. The radiationbands around the poles copy the shape of themagnetic parallels. More focus was directed on theperiod around June 22, 2015, when a larger solarflare was observed around the Earth. The results ofthe measurements showed that at the time of theeruption, the number of charged particles aroundthe Earth increased considerably and also that theareas where these particles accumulate significantlyincreased.

Geomagnetic field mapping

Jan Jurica, is a student of the master's degree in Cybernetics and Robotics at the Faculty ofElectrical Engineering of the Czech Technical University in Prague (FEE CTU). He preparedthis work during the senior year of the grammar school within Student professional Activities -SPA (Středoškolská odborná činnost - SOC) competition in cooperation with the Institute ofTechnical and Experimental Physics (ITEP) of CTU. His work earned him second place in theSOC national round in the field of physics and the Jaroslav Heyrovsky Endowment FundAward. Since 2015, he has been one of the coordinators of a non-profit project for talentedyouth called Expedition Mars, which gives participants the opportunity to try a simulated flightto Mars.
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,JTRFLSJYNH JQIܧ RFUUNSL
�Ĕđćāÿܡ �ÿčႲܹ
އ 	ĘČčěęćĔČ �ÿđĂĔĀćāăܬ �ÿǊćāĊě ܬޔޙޑޒ ޓޑޑޓޖ �ÿđĂĔĀćāăܬ �ęăāĆćÿܡ
݄ �ĎđđăĒďĎčĂćčą ÿĔēĆĎđܯ ĉÿčܰĉĔđćāÿܰĕݰąČÿćċܰāĎČ
�ĆćĒ ĖĎđĊ ĄĎāĔĒăĒ Ďč āđăÿēćčą ČÿďĒ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ÿčĂ ÿđăÿĒ ĎĄ ćčāđăÿĒăĂ āĎĒČćā
đÿĂćÿēćĎč ĒĔđđĎĔčĂćčą ēĆă�ÿđēĆܥ �ÿēÿĖăđăČăÿĒĔđăĂĀĘ�đĎĀÿܼ� Ēÿēăċċćēă ÿē �ĎĖܼ�ÿđēĆ ĎđĀćē
ކވގ ĊćċĎČăēđăĒ ÿĀĎĕă ēĆă �ÿđēĆ ĂĔđćčą ܥދއކވ �Ćă ÿāēĔÿċ ČăÿĒĔđăĂ Ăÿēÿ Ėăđă āĎČďÿđăĂ ĖćēĆ
ēĆă āÿċāĔċÿēăĂ Čÿąčăēćā ĕÿċĔăĒܥ �Ćă āđăÿēăĂ ČÿďĒ Ēăđĕă ēĎ ÿ Āăēēăđ ĔčĂăđĒēÿčĂćčą ĎĄ ēĆă
ĒĆÿďă ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ÿčĂ ĒĆĎĖ Čÿąčăēćā ăĐĔÿēĎđܡ čĎđēĆ Čÿąčăēćā ďĎċă ÿčĂ ČĎđăܥ
�ĆăČÿď āĎčʟđČĒ ēĆÿē ēĆă ÿđăÿ ĎĄ ēĆă �ĎĔēĆ�ēċÿčēćā �čĎČÿċĘ āĎđđăĒďĎčĂĒĖćēĆ ēĆăĖăÿĊăĒē
ÿđăÿ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂܥ �ÿďĒ ĎĄ Ăćʗăđăčē ēćČă ďăđćĎĂĒ ĎĄ ދއކވ ĒĆĎĖ ĒČÿċċ āĆÿčąăĒ ćč
ēĆă ĒĆÿďă ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ĂĔđćčą ÿ Ęăÿđܥ �čāđăÿĒăĂ ÿēēăčēćĎč ĖÿĒ ďÿćĂ ēĎ �Ĕčă ܡދއކވ
ĖĆăč ĒĎċÿđ ʢÿđăĒ Ėăđă ďÿĒĒćčą čăÿđ ēĆă �ÿđēĆܥ �Ćă ĎĀĒăđĕÿēćĎč āĎčʟđČĒ ēĆÿē ĒĎċÿđ ʢÿđăĒ
Ćÿĕă ÿ Ēćąčćʟāÿčē ăʗăāē Ďč ēĆă ĒĆÿďă ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂܥ

ăĘĖĎđĂĒܯ 	ăĎČÿąčăēćā ʥăċĂܬ ĒĎċÿđ ʨÿđăܬ ćĎčćęćčą đÿĂćÿēćĎčܬ �ĎĔēĆ�ēċÿčēćā�čĎČÿċĘܬ ܬ�ćČăďćėܬ������
�đĎĀÿ݇ܬ� Čÿďďćčąܰ
ܱ�ĔĀČćēēăĂܤ އއ �ăďēăČĀăđ ܡކވކވ �āāăďēăĂܤ ގއ �ăďēăČĀăđ ܡކވކވ �ĔĀċćĒĆăĂܤ ގވ �ăāăČĀăđ ܲކވކވ
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�čă ĎĄ ēĆă ĂÿčąăđĒ ēĆÿē ĆĔČÿčćēĘ ČĔĒē Ąÿāă ĖĆćċă ăėďċĎđćčą ēĆă ĔčćĕăđĒă ćĒ ÿč ăėďĎĒĔđă ēĎ āĎĒČćā
đÿĂćÿēćĎčܥ �ĎĒČćā đÿĂćÿēćĎč āĎčĒćĒēĒ ĎĄ ĆćąĆܼăčăđąĘܡ ĆćąĆܼĕăċĎāćēĘ ćĎčćęćčą ďÿđēćāċăĒ ēĆÿē ÿđă āĎčĒēÿčēċĘ
āĎČćčą ēĎ �ÿđēĆ ĄđĎČ ēĆă ĒĔđđĎĔčĂćčą Ēďÿāăܥ �ē ĆÿĒ čăąÿēćĕă ăʗăāēĒ Ďč ĆĔČÿč ĀĎĂćăĒ ÿčĂ ĎēĆăđ ċćĕćčą
ĎđąÿčćĒČ ĖĆćāĆ ÿđă čĎē ÿĂÿďēăĂ ēĎ ċćĕă ćč ÿđăÿĒ ĖćēĆ ĆćąĆ ćĎčćęćčą đÿĂćÿēćĎčܥ �Ćă �ÿđēĆ݆Ē ĒĔđĄÿāă ćĒ
ďđĎēăāēăĂ ĄđĎČ āĎĒČćā đÿĂćÿēćĎč ĀĘ ÿ ĂăčĒă ÿēČĎĒďĆăđă ÿčĂ ÿ ċÿđąă Čÿąčăēćā ʟăċĂ ĒĔđđĎĔčĂćčą ēĆă
�ÿđēĆ ܱĆăđăćčÿĄēăđ ąăĎČÿąčăēćā ʟăċĂܲܥ �ĆćĒ ēĖĎܼāĎČďĎčăčē ݉ĒĆćăċĂ݉ āÿč ÿĀĒĎđĀ Ďđ Ăăʢăāē ÿċČĎĒē ÿċċ
ĂÿčąăđĎĔĒ đÿĂćÿēćĎč ĄđĎČ ēĆă �Ĕč ÿčĂ ĄđĎČ ĎĔēăđ Ēďÿāăܥ �Ďčćęćčą ďÿđēćāċăĒ āĎČćčą ĄđĎČ ēĆă �Ĕč ܱĒĎܼ
āÿċċăĂ ĒĎċÿđ ĖćčĂܲ ÿđă āÿďēĔđăĂ ÿčĂ ĂćĕăđēăĂ ĀĘ ēĆă ąăĎČÿąčăēćā ʟăċĂܥ �ē āÿĔĒăĒ ēĆă ÿāāĔČĔċÿēćĎč ĎĄ
ćĎčćęćčą đÿĂćÿēćĎč ćč āăđēÿćč ÿđăÿĒ ÿđĎĔčĂ ēĆă �ÿđēĆܥ �ĆăĒă ÿđăÿĒČĔĒē ĀăČÿďďăĂ ĄĎđ ēĆă ĒÿĄă ĎďăđÿēćĎč
ĎĄ ēĆă ĒÿēăċċćēăĒ ÿčĂ ÿċĒĎ ēĎ Čÿćčēÿćč ēĆă ĆăÿċēĆ ĎĄ ēĆă āđăĖĒ Ďč ēĆă �čēăđčÿēćĎčÿċ �ďÿāă �ēÿēćĎč ܥܲ���ܱ

�Ćă Čÿćč ąĎÿċ ĎĄ ēĆćĒ ĖĎđĊ ćĒ ēĎ āđăÿēă ĂăēÿćċăĂ ČÿďĒ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ÿē �ĎĖ �ÿđēĆ ĎđĀćē
ܱ���ܲ ÿčĂ āĎČďÿđă ēĆă đăĒĔċēĒ ĖćēĆ ĊčĎĖč ÿđăÿĒ ĎĄ ćčāđăÿĒăĂ ćĎčćęćčą đÿĂćÿēćĎčܥ �Ćă ĒăāĎčĂÿđĘ ąĎÿċ
ćĒ ēĎ ĎĀĒăđĕă ēĆă ăʗăāē ĎĄ ĒĎċÿđ ʢÿđăĒ Ďč ēĆă ąăĎČÿąčăēćā ʟăċĂܥ
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�Ćă ąăĎČÿąčăēćā ʟăċĂ ăėēăčĂĒ ēăčĒ ĎĄ ēĆĎĔĒÿčĂĒ ĎĄ ĊćċĎČăēăđĒ ÿĖÿĘ ĄđĎČ ēĆă ďċÿčăēܥ �Ćă Čÿćč ĒĎĔđāă
ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ćĒ ēĆă ČĎĕăČăčē ĎĄ ÿ ĆĎē āĆÿđąăĂ ČÿĒĒ ĎĄ ēĆă ċćĐĔćĂ �ÿđēĆ݆Ē āĎđă ÿđĎĔčĂ ēĆă
ĒĎċćĂ āĎđăܥ �ĆćĒ ČăāĆÿčćĒČ ćĒ āÿċċăĂ ąăĎĂĘčÿČĎ ܥܴއܳ �čă ĎĄ ēĆă ăėēăđčÿċ ĄÿāēĎđĒ ćčʢĔăčāćčą ēĆă ĒĆÿďă
ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ÿđă ăċăāēđćā āĔđđăčēĒ ćč ēĆă ČÿąčăēĎĒďĆăđă ČÿĂă ĀĘ ĒĎċÿđ ĖćčĂܥ �ĆćĒ āÿĔĒăĒ
ĒĔĀĒăĐĔăčē ʢÿēēăčćčą ĎĄ ąăĎČÿąčăēćā ʟăċĂ Ďč ēĆă ĒćĂă Ąÿāćčą ēĆă �Ĕč ÿčĂ ĒēđăēāĆćčą Ďč ēĆă ĒćĂă Ąÿāćčą
ÿĖÿĘܥ �Ćă ąăĎČÿąčăēćā ʟăċĂ ćĒ ĂăĒāđćĀăĂ ĀĘ ēĆă Čÿąčăēćā Ăćď ೬ ܱĎđ Čÿąčăēćā ćčāċćčÿēćĎčܲ ÿčĂ ēĆă Čÿąܼ
čăēćā ćčĂĔāēćĎč ೥ܥ �Ćă Čÿąčăēćā Ăćď ćĒ ēĆă ÿčąċă ĎĄ Čÿąčăēćā ćčĂĔāēćĎč ĖćēĆ đăĒďăāē ēĎ ēĆă ĆĎđćęĎčēÿċ
ďċÿčăܥ �Ćă Čÿąčăēćā ćčĂĔāēćĎč Ďč ēĆă ăÿđēĆ݆Ē ĒĔđĄÿāă ĆÿĒ ÿ ĕÿċĔă ĎĄ ēăčĒ ĎĄ ΀� ĖĆćċă ēĆă ĂćđăāēćĎč ÿčĂ
ČÿąčćēĔĂă ĂăďăčĂ Ďč ąăĎąđÿďĆćāÿċ āĎĎđĂćčÿēăĒܥ

�ćąĔđă އ ĒĆĎĖĒ ÿ ĒćČďċćʟăĂ ČĎĂăċ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ÿĒ ÿč ćĂăÿċ Āÿđ Čÿąčăē ܱđăĂ ċćčăܲܥ �Ćă
ÿėćĒ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ćĒ އއ ĂăąđăăĒ ÿĖÿĘ ĄđĎČ ēĆă ÿėćĒ ĎĄ đĎēÿēćĎč ĎĄ ēĆă �ÿđēĆܥ �Ćă āăčēăđ ĎĄ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ޏވܼވވ ĂĎćމކކގވވއކވކވ����ܭލމމއދܥކއܤ ވވ
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ēĆă ʟăċĂ ćĒ čĎē ēĆă ĒÿČă ÿĒ ēĆă āăčēăđ ĎĄ ēĆă �ÿđēĆ ĀĔē ćē ćĒ ÿďďđĎėćČÿēăċĘ ކކދ ĊČ āċĎĒăđ ēĎ ēĆă đăąćĎč ĎĄ
�ÿċÿĘĒćÿܥ �ÿąčăēćā ďĎċăĒ ÿđă čĎē ēĆă ĒÿČă ÿĒ ąăĎąđÿďĆćā ďĎċăĒܥ �Ćă �ĎđēĆ �ÿąčăēćā �Ďċă ćĒ āĔđđăčēċĘ
ċĎāÿēăĂ ćč ēĆă �ĎĔēĆăđč 
ăČćĒďĆăđă ÿčĂ ĕćāă ĕăđĒÿܥ �Ćă ďĎĒćēćĎč ĎĄ ēĆă Čÿąčăēćā ďĎċăĒ ćĒ āĎčĒēÿčēċĘ
āĆÿčąćčąܥ �Ćă đăĕăđĒÿċ ĎĄ ďĎċÿđćēĘ ĎĄ ēĆă ʟăċĂ ĆÿĒ ĎāāĔđăĂ Ēăĕăđÿċ ēćČăĒ ÿċđăÿĂĘ ćč ēĆă �ÿđēĆ݆Ē ĆćĒēĎđĘܥ

�ćąĔđă ܤއ �ćČďċćʟăĂ ČĎĂăċ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ

�ćčāă ܡމއކވ ēĆă ąăĎČÿąčăēćā ʟăċĂ ĆÿĒ Āăăč ĒēĔĂćăĂ ĀĘ ����� ĒÿēăċċćēăĒ ܴވܳ ĎĄ ēĆă �ĔđĎďăÿč �ďÿāă
�ąăčāĘ ܥܲ���ܱ ����� āĎčĒćĒēĒ ĎĄ ēĆđăă ĒÿēăċċćēăĒ ČĎĕćčą ćč ēĆă ��� ÿđăÿ ÿē ÿč ÿċēćēĔĂă ĎĄ ކދފ ĊČ ÿčĂ
ކކދ ĊČ ÿĀĎĕă ēĆă ĒĔđĄÿāăܥ
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�Ďċÿđ ĖćčĂ ćĒ ÿ ĒēđăÿČ ĎĄ ĆćąĆܼăčăđąĘ ďÿđēćāċăĒ ÿđđćĕćčą ÿē �ÿđēĆ ĄđĎČ ēĆă ĒĔčܥ �ē āĎčēÿćčĒ ăċăāēđĎčĒܡ
ďđĎēĎčĒ ÿčĂ ÿċďĆÿ ďÿđēćāċăĒܥ �čāĎČćčą ďÿđēćāċăĒ ÿđă āÿďēĔđăĂ ĀĘ ēĆă ąăĎČÿąčăēćā ʟăċĂܡ ēĖćĒēăĂ ÿċĎčą
ćčĂĔāēćĎč ċćčăĒ ÿčĂ ÿāāĔČĔċÿēăĂ ćč đÿĂćÿēćĎč ĀăċēĒ ćč ēĆă �ÿđēĆ݆Ē ČÿąčăēĎĒďĆăđă ܱ�ÿč �ċċăč ĀăċēĒ ܥܴܲމܳ
�Ćă ĂăčĒćēĘ ĎĄ ĒĎċÿđĖćčĂ ďÿđēćāċăĒ ćčāđăÿĒăĒ ĂĔđćčą ĒĎċÿđ ʢÿđăĒܥ �čāđăÿĒăĂ ĒĎċÿđ ÿāēćĕćēĘ āÿč Āă ĎĀĒăđĕăĂ
Ďč �ÿđēĆ ćč ēĆă ĄĎđČ ĎĄ ÿĔđĎđÿăܥ �ÿđąă ĒĎċÿđ ʢÿđăĒ āÿč āÿĔĒă đăāăďēćĎč ĂćĒēĔđĀÿčāăĒ Ďč ĒĆĎđē đÿĂćĎ
ĖÿĕăĒ ÿčĂ ăĕăč ďĎĖăđ ĎĔēÿąăĒܥ
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	đĎĔčĂ ČăÿĒĔđăČăčēĒ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ Ėăđă ďăđĄĎđČăĂ ĔĒćčą �ÿąčăēćā �ćăċĂ �ăčĒĎđ ÿčĂ
�ÿĀ�ĔăĒē ވ ĂÿēÿċĎąąăđ ĄđĎČ �ăđčćăđܥ �Ćă ăĐĔćďČăčē ĖÿĒ ĀĎđđĎĖăĂ ĄđĎČ ēĆă �ÿđĂĔĀćāă ąđÿČČÿđ
ĒāĆĎĎċ ܱ	ĘČčěęćĔČ �ÿđĂĔĀćāăܡ �ÿǊćāĊě ܥܲމގކއ �ÿąčăēćā �ćăċĂ �ăčĒĎđ ĔĒăĒ ēĆă 
ÿċċ ăʗăāē ēĎ ČăÿĒܼ
Ĕđă Čÿąčăēćā ćčĂĔāēćĎčܥ �Ćă ĒăčĒĎđ ĆÿĒ ēĖĎ ĒĖćēāĆÿĀċă ČăÿĒĔđćčą đÿčąăĒܥ �Ćă ʟđĒē đÿčąă ćĒ ү މܥކ Č�
ĖćēĆ ÿ ĒăčĒćēćĕćēĘ ĎĄ ވܥކ ΀� ÿčĂ ēĆă ĒăāĎčĂ đÿčąă ćĒ ү ފܥތ Č� ĖćēĆ ÿ ĒăčĒćēćĕćēĘ ĎĄ ފ ΀ܥ� �Ćă đÿčąă ĎĄү މܥކ Č� ĖÿĒ Ēăē ĄĎđ ēĆă ąđĎĔčĂ ČăÿĒĔđăČăčēĒܥ �Ćă ČăÿĒĔđăČăčē ĎĄ ēĆă ĕăđēćāÿċ āĎČďĎčăčē ĎĄ ēĆă
Čÿąčăēćā ćčĂĔāēćĎč ĖÿĒ ďăđĄĎđČăĂ ĀĘ ďċÿāćčą ēĆă �ÿąčăēćā �ćăċĂ �ăčĒĎđ ćč ÿ ĕăđēćāÿċ ďĎĒćēćĎč đăċÿēćĕă
ēĎ ēĆă �ÿđēĆ݆Ē ĒĔđĄÿāăܥ �Ćă ČăÿĒĔđăČăčē ĎĄ ēĆă ĆĎđćęĎčēÿċ āĎČďĎčăčē ĖÿĒ ďăđĄĎđČăĂ ĀĘ ďċÿāćčą ēĆă
ĒăčĒĎđ ćč ÿ ĆĎđćęĎčēÿċ ďĎĒćēćĎč đăċÿēćĕă ēĎ ēĆă �ÿđēĆ݆Ē ĒĔđĄÿāă ÿčĂ ÿē ēĆă ĒÿČă ēćČă ćč ēĆă ĂćđăāēćĎč ĎĄ
ēĆă ąăĎČÿąčăēćā ʟăċĂ ċćčăܥ �Ćă ĂćđăāēćĎč ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ċćčă ĖÿĒ ĂăēăđČćčăĂ ĀĘ ÿ āĎČďÿĒĒ
ÿē ēĆă ČăÿĒĔđćčą ďĎćčēܥ �Ćă ēĎēÿċ Čÿąčăēćā ćčĂĔāēćĎč ೥ ĖÿĒ āÿċāĔċÿēăĂ ĄđĎČ ēĆă ČăÿĒĔđăĂ ĕÿċĔăĒ ÿĒ೥ Ҳ ೥Ⴓᅀٺ Ҭ ೥Ⴓᄲ ܡ ĖĆăđă ೥ᅀ ćĒ ÿ ĕăđēćāÿċ āĎČďĎčăčē ĎĄ ೥ ÿčĂ ೥ᄲ ćĒ ÿ ĆĎđćęĎčēÿċ āĎČďĎčăčē ĎĄ ೥ܥ �ÿąܼ
čăēćā Ăćď ೬ ĖÿĒ āÿċāĔċÿēăĂ ÿĒ ೬ Ҳ ÿđāāĎĒ ᄬራᄬ ܥ �ĖĎ ąđĎĔčĂ ČăÿĒĔđăČăčēĒ Ėăđă ďăđĄĎđČăĂܥ �Ćă ʟđĒē
ČăÿĒĔđăČăčē ĖÿĒ ďăđĄĎđČăĂ ćč ÿ ĄÿČćċĘ ĆĎĔĒă ćč ēĆă āćēĘ ĎĄ �ÿđĂĔĀćāăܥ �Ćă ĒăāĎčĂ ČăÿĒĔđăČăčē ĖÿĒ
ďăđĄĎđČăĂ ćč ÿ ʟăċĂ ĎĔēĒćĂă ēĆă āćēĘ ĔčĂăđ ÿč Ďďăč ĒĊĘܥ �Ćă ĒăāĎčĂ ČăÿĒĔđăČăčē ĖÿĒ ÿč ÿēēăČďē ēĎ
ÿĕĎćĂ ēĆă ćčʢĔăčāă ĎĄ ćđĎč ĒēđĔāēĔđăĒ ÿčĂ ďĎĖăđ ċćčăĒ Ďč ēĆă đăĒĔċēĒܥ

�ĎĖܼ�ÿđēĆ ĎđĀćē ČăÿĒĔđăČăčēĒ Ėăđă ďăđĄĎđČăĂ ĀĘ �đĎĀÿܼ� Ēÿēăċċćēăܥ �đĎĀÿܼ� ĖÿĒ ċÿĔčāĆăĂ ĀĘ
��� ćč �ÿĘ މއކވ ēĎ ĒēĔĂĘ ēăđđăĒēđćÿċ ĕăąăēÿēćĎčܥ �ē ćĒ ÿ ĒČÿċċ Ēÿēăċċćēă ĖćēĆ ÿč ÿċČĎĒē āćđāĔċÿđ ēđÿĉăāēܼ
ĎđĘ ÿē ÿč ÿċēćēĔĂă ĎĄ ކއގ ĊČ ēĎ ވވގ ĊČ ÿĀĎĕă ēĆă �ÿđēĆ݆Ē ĒĔđĄÿāăܥ �Ćă Ēÿēăċċćēă݆Ē ĎđĀćēÿċ ďăđćĎĂ ćĒ އކއ
ČćčĔēăĒܥ �đĎĀÿܼ� ćĒ ăĐĔćďďăĂ ĖćēĆ ēĆă �ďÿāă �ďďċćāÿēćĎč ĎĄ �ćČăďćė �ÿĂćÿēćĎč �ĎčćēĎđ ܥܲ������ܱ
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�Ćă �ćČăďćė ĒăčĒĎđ ćĒ ĔĒăĂ ēĎ Ăăēăāē ÿčĂ ĂćĒēćčąĔćĒĆ āĆÿđąăĂ ďÿđēćāċăĒܥ �Ćă �ćČăďćė ĂăēăāēĎđ ĖÿĒ Ăăܼ
ċćĕăđăĂ ĀĘ ēĆă �čĒēćēĔēă ĎĄ �ėďăđćČăčēÿċ ÿčĂ �ďďċćăĂ �ĆĘĒćāĒ ܱ����ܲ ĎĄ ēĆă �ęăāĆ �ăāĆčćāÿċ �čćĕăđĒćēĘ
ćč �đÿąĔă ܥܲ���ܱ �đĎĀÿܼ� ćĒ ăĐĔćďďăĂ ĖćēĆ ČĔċēćďċă Čÿąčăēćā ʟăċĂ ĒăčĒĎđĒܥ �ÿąčăēćā ćčĂĔāēćĎč ೥ ćĒ
ČăÿĒĔđăĂ ćč ēĆđăă Ăćʗăđăčē ÿėăĒ đăċÿēćĕă ēĎ ēĆă �ÿđēĆ݆Ē ĒĔđĄÿāă ÿčĂ ąăĎąđÿďĆćāÿċ āĎĎđĂćčÿēăĒܥ �Ćă ʟđĒē
ĕÿċĔă ĎĄ ೥ ćĒ ČăÿĒĔđăĂ ćč ēĆă ĂćđăāēćĎč ĎĄ ʢćąĆē ĎĄ ēĆă Ēÿēăċċćēăܥ �Ćă ĒăāĎčĂ ĕÿċĔă ĎĄ ೥ ćĒ ČăÿĒĔđăĂ ćč
ēĆă ĂćđăāēćĎč ēĎ ēĆă āăčēăđ ĎĄ ēĆă �ÿđēĆ݆Ē ąđÿĕćēÿēćĎčÿċ ʟăċĂܥ �Ćă đăČÿćčćčą ēĆćđĂ ĕÿċĔă ćĒ ďăđďăčĂćāĔċÿđ
ēĎ ēĆă ēĖĎ ďđăĕćĎĔĒ ĎčăĒܥ �Ćă ēĎēÿċ ೥ ćĒ ąćĕăč ÿĒ ೥ Ҳ ೥ႳႲٺ Ҭ ೥ႳႳ Ҭ ೥ႳႴ ܥ

�ĆăČÿďĒ āđăÿēăĂ ćč ēĆćĒ ĖĎđĊ Ėăđă ćčĒďćđăĂ ĀĘ ܥܴފܳ ܥ� 	đÿčĉÿ ܱ����ܲ āđăÿēăĂČÿďĒ ĎĄ ĂĎĒă đÿēă ܱēĆă
đÿēćĎ ĎĄ ēĆă Čăÿč ăčăđąĘ ēđÿčĒČćēēăĂ ĀĘ ćĎčćęćčą đÿĂćÿēćĎč ēĎ ÿ ĒĔĀĒēÿčāă ĎĄ ČÿĒĒܲ ÿčĂ ĂăĒāđćĀăĂ ēĆă
�ĎĔēĆ�ēċÿčēćā ÿčĎČÿċĘ ܱ���ܲĖĆăđă ćččăđ �ÿč�ċċăč Āăċē āĎČăĒ āċĎĒăĒē ēĎ ēĆă �ÿđēĆ݆Ē ĒĔđĄÿāăܥ �ÿēăċċćēă
Ăÿēÿ ĄĎđ ēĆă ďĔđďĎĒăĒ ĎĄ ēĆćĒ ĖĎđĊ Ėăđă ďđĎĕćĂăĂ ĀĘ ēĆă ܥ���� �Ćă ČÿďĒ ćč ĒăāēćĎč މ Ėăđă āđăÿēăĂ
Ďč ēĆă ĀÿĒćĒ ĎĄ Ăÿēÿ ČăÿĒĔđăĂ ēĆđĎĔąĆĎĔē ܥދއކވ �Ćă Ēÿēăċċćēă ďăđĄĎđČăĂ ČĎđă ēĆÿč ĄĎĔđ ēĆĎĔĒÿčĂ
ČăÿĒĔđăČăčēĒ ćč ÿ Ďčă ĂÿĘܥ �Ćă ÿčÿċĘęăĂ Ăÿēÿ āĎčĒćĒēăĂ ĎĄ ÿďďđĎėćČÿēăċĘ Ďčă ÿčĂ ÿ ĆÿċĄ ČćċċćĎč
ČăÿĒĔđăČăčēĒܥ �Ćă ĕÿċĔăĒ ĂćĒďċÿĘăĂ Ďč ēĆă ČÿďĒ ćč ēĆă ĒăāēćĎč މ ÿđă ēĆă ÿđćēĆČăēćā ÿĕăđÿąăĒ ĎĄ ēĆă
ĕÿċĔăĒ ČăÿĒĔđăĂ ĄĎđ ēĆă ąćĕăč āĎĎđĂćčÿēăĒ ĄĎđ ēĆă ąćĕăč ēćČă ďăđćĎĂܥ �Ćă ČăÿĒĔđăĂ ĕÿċĔăĒ ĎĄ Čÿąčăēćā
ĐĔÿčēćēćăĒ Ėăđă āĎČďÿđăĂ ĖćēĆ ēĆă ĕÿċĔăĒ āÿċāĔċÿēăĂ ĖćēĆ ܥܴދܳ
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�ċċ ąđĎĔčĂ ČăÿĒĔđăČăčēĒ Ėăđă ďăđĄĎđČăĂ ÿē ÿč ÿċēćēĔĂă ĎĄ ވވܥކ ĊČ ćč �ÿđĂĔĀćāăܥ �Ćă ČăÿĒĔđăČăčē
ĖÿĒ ďăđĄĎđČăĂ ÿĒ ĂăĒāđćĀăĂ ćč ĒăāēćĎč ܥވ �Ćă ČăÿĒĔđăČăčē ĎĄ ēĆă āćēĘ āăčēăđ ćĒ ēĆă ʟđĒē ČăÿĒĔđăČăčē
ďăđĄĎđČăĂ ćč ÿ ĄÿČćċĘ ĆĎĔĒă ÿē ēĆă ąćĕăč āĎĎđĂćčÿēăĒܥ �Ćă ĒăāĎčĂČăÿĒĔđăČăčēĖÿĒ ďăđĄĎđČăĂ ĎĔēĒćĂă
ēĆă āćēĘ ĔčĂăđ ēĆă Ďďăč ĒĊĘܥ �Ćă ĕÿċĔăĒ ąćĕăč ćč ēĆă �ÿĀċă އ ÿđă ăĐĔÿċ ēĎ ēĆă ÿđćēĆČăēćā Čăÿč ĎĄ ēĆă
ĆĔčĂđăĂܼĒăāĎčĂ ČăÿĒĔđăČăčē ĎĄ ೥ᄲ ÿčĂ ೥ᅀ ܥ

�ÿĀċă ܤއ 	đĎĔčĂ ČăÿĒĔđăČăčēĒ
�ćēĘ āăčēăđ ܡވޏލܥދއ�ܳ ܴކފކܥކދ� �Ĕē ĎĄ ēĆă āćēĘ ܡދގލܥދއ�ܳ ܴގތކܥކދ�
�ăÿĒĔđăČăčē �ÿċāĔċÿēćĎč �ăÿĒĔđăČăčē �ÿċāĔċÿēćĎč೥ᄲ ܳ΀�ܴ ކއܥވވ ކޏܥޏއ ކތܥގއ ೥ᅀޏގܥޏއ ܳ΀�ܴ ކތܥގފ ތގܥފފ ކކܥއފ ೥ލގܥފފ ܳ΀�ܴ ޏމܥމދ ގކܥޏފ ވކܥދފ ೬ގކܥޏފ ܴܳࠧ ފދܥދތ ލކܥތތ ކތܥދތ ᄬޏކܥތތ ćĒ Čÿąčăēćā ćčĂĔāēćĎč ÿčĂ ćēĒ āĎČďĎčăčēĒܡ ᄳ ćĒ Čÿąčăēćā Ăćď

�ćąĔđă ވ ĒĆĎĖĒ ÿ Čÿď ĎĄ ēĆă ēĎēÿċ ೥ ČăÿĒĔđăĂ ēĆđĎĔąĆĎĔē ܥދއކވ �ē āÿč Āă Ēăăč ēĆÿē ēĆă đăąćĎč ĖćēĆ
ēĆă ĆćąĆăĒē ೥ āĎđđăĒďĎčĂĒ ēĎ ēĆă �ĎđēĆ Čÿąčăēćā ďĎċăܥ �Ćă ÿđăÿ ĎĄ ċĎĖăĒē ೥ ćĒ ċĎāÿēăĂ ÿĀĎĕă ēĆă ÿđăÿ
ĎĄ �ĎĔēĆ �Čăđćāÿ ÿčĂ ēĆă �ĎĔēĆ �ēċÿčēćāܥ �Ćă Čÿď ĒĆĎĖĒ ēĆÿē ēĆă Ēÿēăċċćēă āÿč ČăÿĒĔđă Ăÿēÿ ÿĀĎĕă
ċÿēćēĔĂă ĄđĎČ އގܼ ēĎ ܥއގ

�ćąĔđă ܤވ �ÿď ĎĄ ēĆă ēĎēÿċ ೥ ēĆđĎĔąĆĎĔē ދއކވ
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�ćąĔđă މ ĒĆĎĖĒČÿďĒ ĎĄ ēĆă ēĎēÿċ ೥ČăÿĒĔđăĂ ćč �ÿčĔÿđĘܡ �ĔąĔĒē ÿčĂ �ăāăČĀăđ ܥދއކވ �ē āÿč Āă Ēăăč
ēĆÿē ēĆă ĂćĒēđćĀĔēćĎč ĎĄ ೥ ÿĀĎĕă ēĆă �ÿđēĆ݆Ē ĒĔđĄÿāă ćĒ ēĆă ĒÿČă ĂĔđćčą ēĆăĒă ČĎčēĆĒܥ

�ćąĔđă ܤމ �ÿďĒ ĎĄ ēĆă ēĎēÿċ ೥ ćč �ÿčĔÿđĘ ܱēĎď ċăĄēܲܡ �ĔąĔĒē ܱēĎď đćąĆēܲ ÿčĂ �ăāăČĀăđ ܱĀĎēēĎČܲ ދއކވ
�Ćă ąđÿďĆ ćč �ćąĔđă ފ ĒĆĎĖĒ ēĆă ăĕĎċĔēćĎč ĎĄ ೥ ČăÿĒĔđăĂ ĀĘ �đĎĀÿܼ� ÿĀĎĕă ēĆđăă Ăćʗăđăčē āćēćăĒܥ

�Ćă ąđÿďĆ ĖÿĒ āĎČďćċăĂ ĄđĎČ Ăÿēÿ ČăÿĒĔđăĂ ĂćđăāēċĘ Ďč ēĆă ąćĕăč āĎĎđĂćčÿēăĒܡ ĖĆćāĆ āÿĔĒăĂ ēĆÿē ĄĎđ
ăÿāĆ ďċÿāă ĎčċĘ ގ ēĎ އއ ČăÿĒĔđăČăčēĒ Ėăđă ďăđĄĎđČăĂ ĂĔđćčą ēĆă Ęăÿđܥ �ċĔă ďĎćčēĒ ćčĂćāÿēă ČăÿĒܼ
ĔđăČăčēĒ ÿĀĎĕă �đÿĒćċćÿ ލފ�ܱ ܡދއ� �đÿęćċܲ ċĎāÿēăĂ ćč ēĆă ÿđăÿ ĖćēĆ ēĆă ċĎĖăĒē ೥ ĕÿċĔăĒܥ 	đăăč ďĎćčēĒ
ćčĂćāÿēă ČăÿĒĔđăČăčēĒ ÿĀĎĕă �ÿčąĊĎĊ ކކއ�ܱ ܡމއ� �ĆÿćċÿčĂܲ ċĎāÿēăĂ ćč ēĆă ÿđăÿ ĖćēĆ ćčēăđČăĂćÿēă ೥
ĕÿċĔăĒܥ �ăĂ ďĎćčēĒ ćčĂćāÿēă ČăÿĒĔđăČăčēĒ ÿĀĎĕă 
ĎĀÿđē ލފއ�ܱ ܡވފ� �ÿĒČÿčćÿܲ ċĎāÿēăĂ ćč ēĆă ÿđăÿ ĖćēĆ
ēĆă ĆćąĆăĒē ೥ ĕÿċĔăĒܥ �Ćă ċćčăĒ ćčĂćāÿēă ēĆă āÿċāĔċÿēăĂ ĕÿċĔăĒ ĄĎđ ēĆă ąćĕăč āĎĎđĂćčÿēăĒ ćč ēĆă ʢćąĆē
ÿċēćēĔĂă ĎĄ ēĆă �đĎĀÿܼ� Ēÿēăċċćēăܥ

�ćąĔđă ܤފ �ĕĎċĔēćĎč ĎĄ Čÿąčăēćā ćčĂĔāēćĎč Ďĕăđ ēĆă ĒăċăāēăĂ āćēćăĒ ĂĔđćčą ދއކވ
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�ćąĔđă ދ ĒĆĎĖĒ ÿČÿď ĎĄ ēĆă ďĎċÿđćēĘ ĎĄ ēĆă ĕăđēćāÿċ āĎČďĎčăčē ĎĄ ೥ČăÿĒĔđăĂ ēĆđĎĔąĆĎĔē ܥދއކވ �Ćă
ĀĎĔčĂÿđĘ ĀăēĖăăč čăąÿēćĕă ÿčĂ ďĎĒćēćĕă ĕÿċĔăĒ ćčĂćāÿēăĒ ēĆă Čÿąčăēćā ăĐĔÿēĎđܥ �ē āÿč Āă Ēăăč ēĆÿē ēĆă
Čÿąčăēćā ăĐĔÿēĎđ ĂĎăĒ čĎē āĎđđăĒďĎčĂ ēĎ ēĆă �ÿđēĆ݆Ē ăĐĔÿēĎđܥ

�ćąĔđă ܤދ �ÿąčăēćā ăĐĔÿēĎđ

�ćąĔđăĒ ތ ÿčĂ ލ ĒĆĎĖ ČÿďĒ ĎĄ ēĆă ĕăđēćāÿċ ÿčĂ ēĆă ĆĎđćęĎčēÿċ āĎČďĎčăčē ĎĄ ೥ ČăÿĒĔđăĂ ćč �Ĕܼ
ąĔĒē ܥދއކވ �čăܼČĎčēĆ ČăÿĒĔđăČăčē ĖÿĒ āĆĎĒăč ĂĔă ēĎ ċăĒĒ Ăÿēÿ ĂćĒēĎđēćĎč āĎČďÿđăĂ ēĎ ÿ ĘăÿđܼđĎĔčĂ
ČăÿĒĔđăČăčēܥ

�ćąĔđă ܤތ �ÿď ĎĄ ēĆă ĕăđēćāÿċ āĎČďĎčăčē ĎĄ ೥ ćč �ĔąĔĒē ދއކވ
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�ćąĔđă ܤލ �ÿď ĎĄ ēĆă ĆĎđćęĎčēÿċ āĎČďĎčăčē ĎĄ ೥ ćč �ĔąĔĒē ދއކވ
�ćąĔđă ގ ĒĆĎĖĒ ÿ Čÿď ĎĄ Čÿąčăēćā Ăćď ೬ ܱćčāċćčÿēćĎčܲ ČăÿĒĔđăĂ ćč �Ĕčă ܥދއކވ �ćąĔđă ޏ ćĒ ÿ ČĎĂćʟăĂ

Čÿď ގ ēĆÿē ĒĆĎĖĒ Čÿąčăēćā āćđāċăĒ ĎĄ ċÿēćēĔĂă ܱđăĂ ďĎćčēĒܲ ÿčĂ ēĆă Čÿąčăēćā ăĐĔÿēĎđ ܱąđăăč ďĎćčēĒܲ
ĔĒćčą Čÿąčăēćā Ăćďܥ

�ćąĔđă ܤގ �ÿď ĎĄ Čÿąčăēćā Ăćď ćč �Ĕčă ދއކވ

�ćąĔđă ܤޏ �ÿď ĎĄ Čÿąčăēćā āćđāċăĒ ĎĄ ċÿēćēĔĂă ćč �Ĕčă ދއކވ
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�ćąĔđă ކއ ĒĆĎĖĒ ÿ Čÿď ĎĄ ďÿđēćāċă ʢĔė ĂăčĒćēĘ ܱÿĕăđÿąă čĔČĀăđ ĎĄ āĆÿđąăĂ ďÿđēćāċăĒ ďăđ āČႳ ďăđ
ĒăāĎčĂܲ ćč �Ĕčă ދއކވ ÿē ēĆă ÿċēćēĔĂă ĎĄ ēĆă �đĎĀÿܼ� Ēÿēăċċćēăܥ �ē āÿč Āă Ēăăč ēĆÿē ēĆă ĆćąĆăĒē ďÿđēćāċă
ʢĔė ĂăčĒćēĘ ćĒ ćč ēĆă ÿđăÿ ÿĀĎĕă �ĎĔēĆ �Čăđćāÿ ÿčĂ ēĆă �ĎĔēĆ �ēċÿčēćā ÿčĂ ÿċĒĎ ćč ēĆă ĀăċēĒ ÿđĎĔčĂ ēĆă
ďĎċÿđ đăąćĎčĒܥ

�ćąĔđă ܤކއ �ÿď ĎĄ ďÿđēćāċă ʢĔė ĂăčĒćēĘ ćč �Ĕčă ދއކވ

� ċÿđąă āĎđĎčÿđĘ ČÿĒĒ ăĉăāēćĎč ĎāāĔđđăĂ Ďč ēĆă ĒĔđĄÿāă ĎĄ ēĆă �Ĕč ćč ēĆă ĒăāĎčĂ ĆÿċĄ ĎĄ �Ĕčă ܥދއކވ
�Ćă đăĒĔċēĒ ĎĄ ēĆćĒ ĒĎċÿđ ʢÿđă Ćÿĕă Āăăč ĎĀĒăđĕÿĀċă Ďč �ÿđēĆ Ēćčāă �Ĕčă ܥވވ �Ćă ���� đăāĎČČăčĂăĂ
āĎČďÿđćčą ēĆă ēĆđăă čćčăܼĂÿĘ ďăđćĎĂĒ ĒĔāāăĒĒćĕăċĘ ĀăĄĎđă ܱ�Ĕčă ފއ ēĎ �Ĕčă ܡܲވވ ĂĔđćčą ܱ�Ĕčă މވ ēĎ �ĔċĘ
ܲއ ÿčĂ ÿĄēăđ ܱ�ĔċĘ ވ ēĎ �ĔċĘ ܲކއ ēĆă ČÿčćĄăĒēÿēćĎč ĎĄ ÿ ĒĎċÿđ ʢÿđă čăÿđ �ÿđēĆܥ �ĎĒă đÿēă ČÿďĒ ĄĎđ ēĆăĒă
ēĆđăă čćčăܼĂÿĘ ďăđćĎĂĒ Ėăđă āđăÿēăĂ ÿčĂ ďđĎĕćĂăĂ ĀĘ ēĆă ܥ���� �ćąĔđă އއ ĒĆĎĖĒ ÿ āĎČďÿđćĒĎč ĎĄ ēĆă
ēĎēÿċ ೥ Čÿď ܱċăĄēܲ ÿčĂ ēĆă ĂĎĒă đÿēă Čÿď ܱđćąĆēܲ ĄĎđ ĄĎđ ēĆă ďăđćĎĂ ĎĄ ēĆă ąđăÿēăĒē ČÿčćĄăĒēÿēćĎč ĎĄ ēĆă
ĒĎċÿđ ʢÿđăܥ �ē āÿč Āă Ēăăč ēĆÿē ēĆă ÿđăÿ ĖćēĆ ēĆă ĆćąĆăĒē ĂĎĒă đÿēă ĕÿċĔăĒ ÿčĂ ēĆă ċĎĖăĒē ೥ ĕÿċĔăĒ ĆÿĒ
ćčāđăÿĒăĂ ĂĔđćčą ēĆă ĒĎċÿđ ʢÿđăܥ

�ćąĔđă ܤއއ �ĎČďÿđćĒĎč ĎĄ ēĆă ēĎēÿċ ೥ Čÿď ÿčĂ ēĆă ĂĎĒă đÿēă Čÿď ĄđĎČ �Ĕčă މވ ēĎ �ĔċĘ އ

� )NXHZXXNTS

	đĎĔčĂ ČăÿĒĔđăČăčēĒ ĄđĎČ ēÿĀċă އ ĒĆĎĖ ēĆÿē ēĆă Čÿąčăēćā ćčĂĔāēćĎč ÿē ēĆă ĒĔđĄÿāă ĎĄ ēĆă �ÿđēĆ ÿē
āĎĎđĂćčÿēăĒ ތއ� ކދ� ćĒ ÿďďđĎėćČÿēăċĘ ކދ ΀� ÿčĂ ēĆă Čÿąčăēćā Ăćď ćĒ ÿďďđĎėćČÿēăċĘ ܥࠧދތ �ÿēăċċćēă ČăÿĒܼ
ĔđăČăčēĒ ÿē ēĆă ĒÿČă āĎĎđĂćčÿēăĒ ÿē ēĆă ÿċēćēĔĂă ĎĄ ކވގ ĊČ ĒĆĎĖ ēĆÿē ēĆăČÿąčăēćā ćčĂĔāēćĎč ćĒ ÿďďđĎėܼ
ćČÿēăċĘ ދމ ΀ܥ� �Ćă đăĒĔċēĒ ēĆĔĒ āĎčʟđČ ēĆÿē ēĆă ĕÿċĔă ĎĄ Čÿąčăēćā ćčĂĔāēćĎč ĂăāđăÿĒăĒ ĖćēĆ ćčāđăÿĒćčą
ÿċēćēĔĂăܥ

�Ćă Čÿď ĎĄ ēĎēÿċ ೥ ĂĔđćčą ދއކވ ܱ�ćąĔđă ܲވ ĒĆĎĖĒ ēĆÿē ēĆă ĂćĒēđćĀĔēćĎč ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ
ĂăďăčĂĒ Ďč ąăĎąđÿďĆćāÿċ āĎĎđĂćčÿēăĒܥ �ÿēăċċćēă ČăÿĒĔđăČăčēĒ ĒĆĎĖ ēĆÿē Čÿąčăēćā ćčĂĔāēćĎč ĆÿĒ ēĆă
ĆćąĆăĒē ĕÿċĔăĒ ÿđĎĔčĂ āĎĎđĂćčÿēăĒ ލމއ� ܥފތ� �ĆćĒ ċĎāÿēćĎč ĆÿĒ Āăăč ĂăĒćąčÿēăĂ ēĆă �ĎđēĆ �ÿąčăēćā
�Ďċăܥ �ÿēăċċćēă ČăÿĒĔđăČăčēĒ ĒĆĎĖ ēĆÿē Čÿąčăēćā ćčĂĔāēćĎč đăÿāĆăĒ ćēĒ ċĎĖăĒē ĕÿċĔăĒ ćč ēĆă ÿđăÿ ÿĀĎĕă
�ĎĔēĆ �Čăđćāÿ ÿčĂ ēĆă �ĎĔēĆ �ēċÿčēćāܥ � āĎČďÿđćĒĎč ĎĄ ēĆă ēĎēÿċ ೥ ܱ�ćąĔđă ܲވ ÿčĂ āĆÿđąăĂ ďÿđēćāċă
ČÿďĒ ܱ�ćąĔđă ܲކއ ĒĆĎĖĒ ēĆÿē ēĆă ÿđăÿ ĎĄ ēĆă ċĎĖăĒē ēĎēÿċ � ĕÿċĔăĒ āĎđđăĒďĎčĂĒ ēĎ ēĆă ÿđăÿ ĖćēĆ ēĆă

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ޏވܼވވ ĂĎćމކކގވވއކވކވ����ܭލމމއދܥކއܤ ގވ
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ĆćąĆăĒē āĆÿđąăĂ ďÿđēćāċă ĎāāĔđđăčāă āÿċċăĂ ēĆă �ĎĔēĆ �ēċÿčēćā �čĎČÿċĘܥ �Ćă ĀÿčĂĒ ĎĄ āĆÿđąăĂ ďÿđēćāċăĒ
ÿđĎĔčĂ ēĆă ďĎċÿđ ÿđăÿĒ ܱ�ćąĔđă ܲކއ āĎďĘ ēĆă ĒĆÿďă ĎĄ ēĆă Čÿąčăēćā ďÿđÿċċăċĒ ÿđĎĔčĂ ēĆă Čÿąčăēćā ďĎċăĒܥ

�Ćă ČăÿĒĔđăĂ ďđĎďăđēćăĒ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ āĎđđăĒďĎčĂ ĖćēĆ ēĆă ĂăĒāđćďēćĎč ĄđĎČ ĒăāēćĎč ܥއ
�Ćă Čÿąčăēćā ďĎċăĒ ĂĎ čĎē āĎđđăĒďĎčĂ ēĎ ēĆă ąăĎąđÿďĆćāÿċ ďĎċăĒܡ ēĆă Čÿąčăēćā ăĐĔÿēĎđ ćč �ćąĔđă ދ ćĒ
čĎē ćĂăčēćāÿċ ĖćēĆ ēĆă ąăĎąđÿďĆćā Ďčăܡ ēĆă āăčēăđ ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ćĒ čĎē ēĆă ĒÿČă ÿĒ ēĆă āăčēăđ
ĎĄ ēĆă �ÿđēĆܡ ĀĔē ćĒ ĒĆćĄēăĂ ēĎĖÿđĂĒ ēĆă ăÿĒēăđč ÿčĂ ēĆă čĎđēĆăđč ĆăČćĒďĆăđăܥ

� āĎČďÿđćĒĎč ĎĄ ēĆă ČÿďĒ ĄĎđ ēĆă ćčĂćĕćĂĔÿċ ČĎčēĆĒ ĎĄ ދއކވ ćč �ćąĔđă މ ĒĆĎĖăĂ ēĆÿē ēĆă ąăĎČÿąܼ
čăēćā ʟăċĂ ćĒ čĎē ĒĔĀĉăāē ēĎ ÿčĘ Ēćąčćʟāÿčē āĆÿčąăĒ ĂĔđćčą ēĆă Ęăÿđܥ �ĆćĒ ĖÿĒ ÿċĒĎ āĎčʟđČăĂ ĀĘ āĎČܼ
ďÿđćčą ČăÿĒĔđăČăčēĒ ĄđĎČ ēĆđăă Ăćʗăđăčē ċĎāÿēćĎčĒ ÿĀĎĕă ēĆă �ÿđēĆ݆Ē ĒĔđĄÿāăܡ ÿĒ ĒĆĎĖč ćč ēĆă ąđÿďĆ
ćč �ćąĔđă ܥފ �Ď ÿāĆćăĕă ČĎđă ÿāāĔđÿēă đăĒĔċēĒܡ ćē ĖĎĔċĂ Āă čăāăĒĒÿđĘ ēĎ ĄĎāĔĒ Ďč ċÿđąăđ ÿđăÿĒ ēĆÿē ĖĎĔċĂ
ďđĎĕćĂă ČĎđă ČăÿĒĔđăĂ Ăÿēÿ ēĆÿč ĒĆĎĖč ćč �ćąĔđă ܥފ

�ĀĒăđĕÿēćĎčĒ ĎĄ ēĆă ĒĎċÿđ ʢÿđă Ďč �Ĕčă ܡވވ ܡދއކވ ĒĆĎĖăĂ ēĆÿē ćē ĖÿĒ đăʢăāēăĂ ćč ēĆă āċĎĒă ĕćāćčćēĘ ĎĄ
ēĆă �ÿđēĆ ĀĘ ÿč ćčāđăÿĒăĂ čĔČĀăđ ĎĄ āĆÿđąăĂ ďÿđēćāċăĒܥ �Ćă ČÿďĒ ćč �ćąĔđă އއ ĒĆĎĖ ēĆÿē ēĆă ÿđăÿĒ ĎĄ
ēĆă ĆćąĆăĒē āĆÿđąă ďÿđēćāċă ĎāāĔđđăčāă Ćÿĕă ćčāđăÿĒăĂ ćč Ēćęăܥ �Ćă ÿđăÿĒ ĒĔĀĒăĐĔăčēċĘ ĒĆđĔčĊ ēĎ ēĆăćđ
Ďđćąćčÿċ Ēēÿēăܥ �Ćă ĒĎċÿđ ʢÿđă ĂćĂ čĎē Ćÿĕă ÿ ċĎčąăđܼēăđČ ăʗăāē Ďč ēĆă ąăĎČÿąčăēćā ʟăċĂܥ

� (TSHQZXNTS

�Ćă ćčĂćĕćĂĔÿċ ČÿďĒ āđăÿēăĂ ćč ēĆćĒ ĖĎđĊ ĂăĒāđćĀă ēĆă ĂćĒēđćĀĔēćĎč ĎĄ ēĆă Čÿąčăēćā ćčĂĔāēćĎč ÿčĂ ćēĒ
ćčĂćĕćĂĔÿċ āĎČďĎčăčēĒ ĂĔđćčą ܥދއކވ �Ćă đăĒĔċēĒ ĒĆĎĖ ēĆÿē ēĆă ąăĎČÿąčăēćā ʟăċĂ ĂćĂ čĎē ĔčĂăđąĎ ÿčĘ
Ēćąčćʟāÿčē āĆÿčąăĒ ĂĔđćčą ދއކވ ÿčĂ ēĆă ĂćĒēđćĀĔēćĎč ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂ ćĒ ĂćđăāēċĘ đăċÿēăĂ ēĎ ēĆă
ĎāāĔđđăčāă ĎĄ āĆÿđąăĂ ďÿđēćāċăĒ ÿđĎĔčĂ ēĆă �ÿđēĆܥ �Ćă ĎĀĒăđĕÿēćĎč ĎĄ ēĆă ĒĎċÿđ ʢÿđă ĄđĎČ �Ĕčă ދއކވ
ĒĆĎĖ ēĆÿē ćē ĆÿĒ čĎ ċĎčąܼēăđČ ăʗăāē Ďč ēĆă ĒĆÿďă ĎĄ ēĆă ąăĎČÿąčăēćā ʟăċĂܥ
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� ĖĎĔċĂ ċćĊă ēĎ ēĆÿčĊ ���đܥ �ċÿĂćČŲđ �ŲāĆÿ ĄĎđ ďđĎĄăĒĒćĎčÿċ ąĔćĂÿčāă ĂĔđćčą ēĆă ăċÿĀĎđÿēćĎč ĎĄ ēĆćĒ
ĖĎđĊܥ � ĖĎĔċĂ ÿċĒĎ ċćĊă ēĎ ēĆÿčĊ ĂĎāܥ �čąܥ �ÿđċĎĒ 	đÿčĉÿܡ �Ćܥ�ܥ ĄđĎČ ���� ĄĎđ ďđĎĕćĂćčą Ăÿēÿ ĄđĎČ
Ēÿēăċċćēăܥ

7JKJWJSHJX

ܲއܱ 	ċÿēęČÿćăđ 	ÿđĘ ܢܥ� �ĎĀăđēĒܡ ܥ� 
ܥ �ÿēĔđă ܡދޏޏއ ܡޘޘޔ ܡޏކވ݁މކވ ܤ��� ܥކÿމކވލލމܭގމކއܥކއ
ܲވܱ ����� ĒÿēăċċćēăĒ ĖăĀĒćēăܡ ĆēēďĒ ܤ ܭ ܭ ăÿđēĆ ܥ ăĒÿ ܥ ćčē ĖăĀܭ ܭ ąĔăĒē ČćĒĒćĎčĒܭ ܭ ăĒÿ ܼ ĎďăđÿēćĎčÿċ ܼ ăĎ ܼ

ČćĒĒćĎčĒܭĒĖÿđČܡ ܳ�čċćčăܢ ÿāāăĒĒăĂ �āēĎĀăđ ܡޏވ ܡܴކވކވ �ĔđĎďăÿč �ďÿāă �ąăčāĘܡ ܥމއކވ
ܲމܱ �ÿċēܡ ܡܥ� �čēđĎĂĔāēćĎč ēĎ 	ăĎČÿąčăēćāÿċċĘ �đÿďďăĂ �ÿĂćÿēćĎčܢ �ăĖ �ĎđĊܤ �ÿČĀđćĂąă �čćĕăđĒćēĘ

�đăĒĒܤ ܡފޏޏއ Ωδ΢ίܤ ܥޏܼއއތއތܼއވދܼކܼގލޏ
ܲފܱ 	đÿčĉÿܡ ܥ� �ăĒČŲđ ܡފއކވ ܡޓޒ ܥޏގތ݁ތގތ
ܲދܱ 	ăĎČÿąčăēćā �ĎĎđĂćčÿēă �ÿċāĔċÿēĎđܡ Ćēēď ܤ ܭ ąăĎČÿąܥĖĖĖܭ ĀąĒܥ ܥ ÿā ĒăđĕćāăݠĂÿēÿܭĔĊܥ ݠČĎĂăċĒܭ

āĎČďÿĒĒܭāĎĎđĂݠāÿċāܥĆēČċܡ ܳ�čċćčăܢ ÿāāăĒĒăĂ �āēĎĀăđ ܡޏވ ܡܴކވކވ �đćēćĒĆ 	ăĎċĎąćāÿċ �ĔđĕăĘܡ ܥކއކވ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ޏވܼވވ ĂĎćމކކގވވއކވކވ����ܭލމމއދܥކއܤ ޏވ



The article focuses on the problem of finding ashortest path in plane with obstacles. Problemsof such nature occur for instance in robotics ortransport and are of great importance. Theiroptimal solutions can save not only time oftravel but also fuel costs. Problem of finding ashortest path in plane with obstacles is usuallytreated as a discrete problem, meaning that theplane is thought of as a grid of points, betweenwhich one can move only horizontally,vertically or diagonally. Thus the problem losesits smooth nature and such approach mayseem too restrictive.Because of this we treat the problem purelyanalytically or continuously, which in turnallows one to follow any smooth path in theplane without too many restrictions. Becauseof the lack of literature concerning suchcontinuous approach, basic definitions ofcontinuous obstacles are given. Also, the set of

all potential solutions to a problem is defined.This set is called the set of all admissible curvesand the goal is to find the shortest one.Basics of the continuous version of the problemare treaded using known methods ofmathematical analysis and calculus ofvariations. After giving appropriate definitions,basic case of the problem with only oneobstacle is given. There, we use proof bycontradiction to show which curve is theshortest one under the assumption that thereexist one such curve. We also prove theexistence of a solution to this problem usingsome useful derived properties of the length ofadmissible curves. In mathematics, theassumption of existence of a solution is astrong one and therefore proof of such natureis of great significance.

Optimizing length of planar curves

Vojtěch Kloud studies at První soukromé jazykové gymnázium in Hradec Králové. His mainfocus is the study of mathematics, more precisely mathematical analysis. He placed second withhis thesis on optimal paths in the Czech nation round of Students professional activities - SPA(Středoškolská odborná činnost - SOČ) and became an Intel ISEF Finalist which was supposedto také place in May 2020 in Anaheim (USA). He was also rewarded for his thesis by an awardfrom the Learned Society of the Czech Republic. Besides academic interests, Vojtěch competesas an athlete on international level in pole vault and decathlon, and is a former U18 nationalchampion in pole vault. His plan is to attend a college in the STEM field in the United States orthe Czech Republic while continuing to pursue his interests in athletics and music. Thispresented paper is an extract from his 2019 thesis of the same title.
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4UYNRN_NSL QJSLYM TK UQFSFW HZW[JX

ċĎĔĂܡ �ĎĉēőāĆܡႲܹ �ăĂčÿǁŲĊܡ �ĔǊÿčႳ
އ �đĕčŲ ĒĎĔĊđĎČŊ ĉÿęĘĊĎĕă ąĘČčÿęćĔČܬ �đÿčĂċĎĕÿ ܬޖޘޙ 
đÿĂăā ĊđěċĎĕŊ ޑޑޖ ܬޔޑ �ęăāĆćÿܡ
ވ �čćĕăđĒćēĘ ĎĄ 
đÿĂăā 
đěċĎĕŊܬ �ĎĊćēÿčĒĊŊĆĎ ܬޓޗ 
đÿĂăā 
đěċĎĕŊ ޑޑޖ ܬޔޑ �ęăāĆćÿܡ
݄ �ĎđđăĒďĎčĂćčą ÿĔēĆĎđܯ ĕĎĉēăāĆܰĊċĎĔĂݰąČÿćċܰāĎČ
�ĆćĒ ÿđēćāċă ĄĎāĔĒăĒ Ďč ēĆă ďđĎĀċăČ ĎĄ ʟčĂćčą ÿ ĒĆĎđēăĒē ďÿēĆ ćč ďċÿčă ĖćēĆ ĎĀĒēÿāċăĒܥ �đĎĀܼ
ċăČĒ ĎĄ ĒĔāĆ čÿēĔđă ĎāāĔđ ĄĎđ ćčĒēÿčāă ćč đĎĀĎēćāĒ Ďđ ēđÿčĒďĎđē ÿčĂ ÿđă ĎĄ ąđăÿē ćČďĎđēÿčāăܥ
�Ćă ďđĎĀċăČ ćĒ ÿčÿċĘęăĂ ĔĒćčą ēĆă ČăēĆĎĂĒ ĎĄ ČÿēĆăČÿēćāÿċ ÿčÿċĘĒćĒ ÿčĂ āÿċāĔċĔĒ ĎĄ ĕÿđćܼ
ÿēćĎčĒܥ �ăʟčćēćĎčĒ ĎĄ ĀÿĒćā āĎčāăďēĒ ĎĄ ēĆă ďđĎĀċăČ ÿđă ąćĕăčܥ �đĎČ ēĆăĒă ĂăʟčćēćĎčĒܡ ĔĒăĄĔċ
ďđĎďăđēćăĒܡ ĒĔāĆ ÿĒ āĎčĕăėćēĘ ĎĄ ēĆă ċăčąēĆ ĄĔčāēćĎčÿċܡ ÿđă ďđĎĕăčܥ �ĆăĒă ďđĎďăđēćăĒ ÿđă ĔĒăĂ
ēĎ ĒĆĎĖ ēĆă ăėćĒēăčāă ĎĄ ÿ ĒĎċĔēćĎč ćč Ďčă ĎĄ ēĆă āĎčĒćĂăđăĂ āÿĒăĒ ĎĄ ēĆă ďđĎĀċăČܥ �ēĆăđ āÿĒă ĎĄ
ēĆă ďđĎĀċăČ ĖÿĒ āĎčĒćĂăđăĂܡ ĖĆăđă ćē ćĒ ăĒēÿĀċćĒĆăĂ ĔčĂăđ ĖĆćāĆ āĎčĂćēćĎčĒ ĂĎăĒ ÿ ĒĆĎđēăĒē
ďÿēĆ ÿēēÿćč ćēĒ ąăčăđÿċ ĄĎđČ ÿčĂ ĖĆÿē ēĆćĒ ĄĎđČ ċĎĎĊĒ ċćĊăܥ

ăĘ ĖĎđĂĒܯ �ďēćČćęÿēćĎčܬ āÿċāĔċĔĒ ĎĄ ĕÿđćÿēćĎčĒܬ ďċÿčÿđ āĔđĕăĒܬ āĎčĒēđÿćčēĒܬ ĎĀĒēÿāċăĒܰ
ܱ�ĔĀČćēēăĂܤ ދ �āēĎĀăđ ܡކވކވ �āāăďēăĂܤ ވއ �āēĎĀăđ ܡކވކވ �ĔĀċćĒĆăĂܤ ގވ �ăāăČĀăđ ܲކވކވ

� .SYWTIZHYNTS

�Ćă Čÿćč ąĎÿċ ĎĄ ēĆćĒ ďÿďăđ ćĒ ēĎ ÿčĒĖăđ ÿ ĒăăČćčąċĘ ēđćĕćÿċ ĐĔăĒēćĎčܢ ĖĆÿē ćĒ ēĆă ĒĆĎđēăĒē ďÿēĆ ćč ÿ
ďċÿčă ĀăēĖăăč ēĖĎ ăčĂďĎćčēĒ ēĆÿē ÿĕĎćĂĒ ąćĕăč ĎĀĒēÿāċăĒܩ �ăĎďċă ĔĒĔÿċċĘ Ćÿĕă ÿ ĒēđĎčą ćčēĔćēćĎč ĄĎđ
ʟčĂćčą ÿ ĒĎċĔēćĎč ēĎ ĒĔāĆ ďđĎĀċăČĒܡ ÿčĂ ēĆćĒ Ėćċċ Āă ĒĔďďĎđēăĂ ĖćēĆ ČÿēĆăČÿēćāÿċċĘ đćąĎđĎĔĒ ČăēĆĎĂĒܥ

�đĎĀċăČĒ ĎĄ ĒĆĎđēăĒē ďÿēĆĒ ÿđă ĔĒĔÿċċĘ ēđăÿēăĂ ÿĒ ĂćĒāđăēă ďđĎĀċăČĒ ćč ąđÿďĆ ēĆăĎđĘܥ �đÿāēćāÿċċĘܡ ēĆćĒ
ÿďďđĎÿāĆ ćĒ ąĎĎĂ ăčĎĔąĆ ĀĔē ĒĎČă āĎčĕăčēćĎčÿċ ÿċąĎđćēĆČĒ ܱ�ܹ ÿċąĎđćēĆČܡ �ćĉĊĒēđÿ݆Ē ÿċąĎđćēĆČܲ ĄĎđ
ćčĒēÿčāă ĂĎ čĎē ąĔÿđÿčēăă ēĆÿē ēĆă āĆĎĒăč ďÿēĆ ćĒ ćčĂăăĂ ēĆă ĒĆĎđēăĒēއܥ

�ăāÿĔĒă ĎĄ ēĆćĒܡ ēĆă ďđĎĀċăČ Ėćċċ Āă ēđăÿēăĂ ďĔđăċĘ ÿčÿċĘēćāÿċċĘ ĒĎ ēĆÿē Ăćʗăđăčēܡ ĆĎďăĄĔċċĘ ČĎđă ăĄܼ
Ąăāēćĕă ČăēĆĎĂĒ ĄĎđ ĒĎċĕćčą ēĆă ďđĎĀċăČ ÿē ĆÿčĂܡ āÿč Āă ĔēćċćęăĂܥ �Ĕă ēĎ ēĆă ċÿāĊ ĎĄ ċćēăđÿēĔđă āĎčāăđčܼ
ćčą ĒĔāĆ ÿďďđĎÿāĆܡ ĒĔćēÿĀċă ĂăʟčćēćĎčĒ ÿčĂ čĎēÿēćĎčĒ ćčĕĎċĕăĂ ćč ēĆă ďđĎĀċăČĖćċċ ʟđĒēċĘ Āă ćčēđĎĂĔāăĂܡ
čÿČăċĘ ēĆă ćĂăÿ ĎĄ ÿč ĎĀĒēÿāċă ÿčĂ ÿč ÿĂČćĒĒćĀċă āĔđĕăܥ �đĎČ ÿč ÿčÿċĘēćāÿċ ďăđĒďăāēćĕăܡ ēĆă ďđĎĀċăČ
āÿč Āă ĄĔđēĆăđ āċÿĒĒćʟăĂ ÿĒ ÿ āĎčĒēđÿćčăĂ ĕÿđćÿēćĎčÿċ ďđĎĀċăČܥ

� 9MJTWJYNHFQ UFWY

�č ĎđĂăđ ēĎ ĂăĕăċĎď ÿč ăċăČăčēÿđĘ ĔčĂăđĒēÿčĂćčą ĎĄ ēĆă ďđĎĀċăČܡ āÿċāĔċĔĒ ĎĄ ĕÿđćÿēćĎčĒ ÿċĎčą ĖćēĆ ēĆăܼ
ĎđăČĒ ĎĄ đăÿċ ÿčÿċĘĒćĒ Ėćċċ Āă ĒēĔĂćăĂܥ �Ćă āĎčāăďē ĎĄ ÿ ĄĔčāēćĎčÿċ ÿčĂ ʟđĒē ĕÿđćÿēćĎč Ėćċċ Āă ćčēđĎĂĔāăĂ
ĖĆćċă ĎČćēēćčą ĂăēÿćċĒ ēĆÿē āÿč Āă ĄĎĔčĂ ćč ĀĎĎĊĒ Ďč āÿċāĔċĔĒ ĎĄ ĕÿđćÿēćĎčĒ ÿčĂ đăÿċ ÿčÿċĘĒćĒމܡވܥ

��� (FQHZQZX TK [FWNFYNTSX

�ÿčĘ ÿāēćĎčĒ ćč čÿēĔđă āÿč Āă ĐĔÿčēćʟăĂ ĖćēĆ ÿč ÿďďđĎďđćÿēă ĄĔčāēćĎčÿċܡ ĔĒĔÿċċĘ ąćĕăč ćč ÿč ćčēăąđÿċ
ĄĎđČܥ �Ďđ ăėÿČďċăܡ ÿ ďÿēĆ ĂăĒāđćĀăĂ ĀĘ ÿ ĒČĎĎēĆ ĄĔčāēćĎč ഛШചЩ Ďč ÿč ćčēăđĕÿċ Ъ೾И ೿Ы ćĒ ČăÿĒĔđăĂ ĀĘڢᅆᅅ Ѳٹ Ҭ ШഛᆣЩႳഁചܥ �ĆćĒ āÿč ćčēĔćēćĕăċĘ Āă ĒĆĎĖč ĀĘ Ēċćāćčą Ĕď ēĆă ćčēăđĕÿċ ćčēĎ ĒČÿċċ ďćăāăĒ ÿčĂ ČăÿĒܼ
Ĕđćčą ēĆă ċăčąēĆ ĎĄ ăÿāĆ ĒČÿċċ ĆĘďĎēăčĔĒă ĂăĒāđćĀăĂ ĀĘ ĀĘ ēĆă āĆÿčąă ćč ചܡ ഁച ÿčĂ ēĆă āĆÿčąă ćč ഛഁܡഛܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ގމܼއމ ĂĎćފކކގވވއކވކވ����ܭލމމއދܥކއܤ އމ



 

  
 

www.journal.asbsociety.com Journal of the ASB Society

 
 

�ćąĔđă ܤއ �čĂăđĒēÿčĂćčą ēĆă ċăčąēĆ ĄĔčāēćĎčÿċ

�Ćă ćčʟčćēăĒćČÿċ ċăčąēĆĒ ഁഒ āÿč ēĆăč Āă ÿĂĂăĂ Ĕď ÿċĎčą ēĆă ćčēăđĕÿċ Ъ೾И ೿Ы ĀĘ ēÿĊćčą ēĆă ćčēăąđÿċ
Ďĕăđ Ъ೾И ೿Ыܥ �ćčāă ഁച ąĎăĒ ēĎ ѱܡ ĄĎđ ēĆă Ăăđćĕÿēćĕă ĎĄ ഛШചЩ ēĆă ăĐĔÿċćēĘ ഛᆣ Ҳ ᅈᅣᅈᅢ ĆĎċĂĒܥ �ĆăđăĄĎđăܤ

೯ШഛЩ Ҳ ᅆڣ
ᅅ ഁഒ Ҳ ᅆڣ

ᅅ ചႳഁٹ Ҭ ഁഛႳ Ҳ ᅆڣ
ᅅ Ѳټ Ҭ ԙഁഛഁചԥႳഁച Ҳ ᅆڣ

ᅅ Ѳٺ Ҭ ШഛᆣЩႳഁച
�ăʟčćēćĎč ܥއܥވ �ĔďďĎĒă ÿ ĄĔčāēćĎč ഛ ĆÿĒ ÿ āĎčēćčĔĎĔĒ Ăăđćĕÿēćĕă Ďč Ъ೾И ೿Ыܰ �Ćă ċăčąēĆ ĎĄ ഛ Ďč Ъ೾И ೿Ы ćĒ
ĂăʥčăĂ ĀĘ ēĆă ćčēăąđÿċ ೯ШഛЩ Ҳ ᅆڣ

ᅅ Ѳٺ Ҭ ШഛᆣЩႳഁച ܲއܱ

�ăʟčćēćĎč ܥވܥވ � ĄĔčāēćĎčÿċ ćĒ ÿ ĄĔčāēćĎč೬ ۚ ӡ ٢ ഛ צ ೬ШഛЩ ٝ ӔИ
ĖĆăđăӡ ćĒ ÿ Ēďÿāă Ďđ ÿ Ēăē ĎĄ ĄĔčāēćĎčĒܰ

�Ćă čÿēĔđÿċ ĐĔăĒēćĎč ćĒ ēĆăč ēĎ ÿĒĊ ĖĆÿē ĄĔčāēćĎč ČćčćČćęăĒ ēĆă ĄĔčāēćĎčÿċ ೯ШഛЩܥ �ÿċāĔċĔĒ ĎĄ ĕÿđćܼ
ÿēćĎčĒ ďđĎĕćĂăĒ ÿ čăāăĒĒÿđĘ āĎčĂćēćĎč ĄĎđ ÿč ăėēđăČă ĎĄ ÿ ĄĔčāēćĎčÿċ ćč ĄĎđČ ĎĄ ēĆă ʟđĒē ĕÿđćÿčāă ÿčĂ
ēĆă �Ĕċăđܼ�ÿąđÿčąă Ăćʗăđăčēćÿċ ăĐĔÿēćĎčܥ
�ĆăĎđăČ ܥއܥވ �Ą ÿ ĄĔčāēćĎč ഛ ćĒ ÿ ċĎāÿċ ăėēđăČă ĎĄ ēĆă ĄĔčāēćĎčÿċ ೬ШഛЩ ēĆÿē ćĒ ĂăʥčăĂ Ďč ӡ ÿčĂ ӈ ćĒ ÿ
ĄĔčāēćĎč ĒĔāĆ ēĆÿē ഛ Ҭ ഓӈ ٝ ӡ ĄĎđ ÿċċ ĒČÿċċ ഓ ٝ ШҭླИ ླЩܬ ēĆăč

ྲ೬ШഛЩӈ Ҳ ċćČᅛצႱ ೬Шഛ Ҭ ഓӈЩ ҭ ೬ШഛЩഓ Ҳ ѱМ
�Ćă ăėďđăĒĒćĎč ྲ೬ШഛЩӈ ćĒ āÿċċăĂ ēĆă ʟđĒē ĕÿđćÿčāă ĎĄ ēĆă ĄĔčāēćĎčÿċ ೬ ćč ഛ ćč ēĆă ĂćđăāēćĎč ĎĄ ӈܥ

�ĆăĎđăČ ܥވܥވ �ĔďďĎĒă ÿ ĄĔčāēćĎčÿċ ೬ ćĒ ĎĄ ēĆă ĄĎđČ ೬ШഛЩ Ҳ ᅆᅅڢ ೩ШചИ ഛИ ഛᆣЩഁചܬ ĖĆăđă ೩ ćĒ āĎčēćčĔĎĔĒċĘ
ďÿđēćÿċċĘ ĂćʝăđăčēćÿĀċă ĖćēĆ đăĒďăāē ēĎ ÿċċ ēĆăđă ĕÿđćÿĀċăĒ ÿčĂ ഛ ćĒ ÿ ĒČĎĎēĆ ĄĔčāēćĎč ĎĄ ചܰ �Ą ഛ ćĒ ÿ ċĎāÿċ
ăėēđăČă ĎĄ ೬ ÿčĂ ĆÿĒ ʥėăĂ ăčĂďĎćčēĒܯ ഛШ೾Щ Ҳ ೤И ഛШ೿Щ Ҳ ೥ܬ ēĆăč ćēČĔĒē ĒÿēćĒĄĘ ēĆă �Ĕċăđ݇�ÿąđÿčąă ăĐĔÿēćĎčܯ࿈೩࿈ഛ ҭ ഁഁച ԙ ࿈೩࿈ഛᆣ ԥ Ҳ ѱМ ܲވܱ

�ĆćĒ ćĒ Ďčă ĎĄ ēĆă ČĎĒē ćČďĎđēÿčē ēĆăĎđăČĒ ĎĄ āÿċāĔċĔĒ ĎĄ ĕÿđćÿēćĎčĒܥ �đĎĎĄ Ėćċċ Āă ĎČćēēăĂ ĀĔē āÿč
Āă ĄĎĔčĂ ćč ĀĎĎĊĒ Ďč ēĆă ēĎďćāވܥ �Ćă ăĐĔÿēćĎč āÿč Āă ÿďďċćăĂ ēĎ ēĆă ċăčąēĆ ĄĔčāēćĎčÿċ ܲއܱ ēĎ ʟčĂ ēĆă
ĒĆĎđēăĒē ďÿēĆ ĀăēĖăăč ēĆă ďĎćčēĒ Ъ೾И ೤Ы ÿčĂ Ъ೿И ೥Ыܥ �Ę ēÿĊćčą ēĆă ÿďďđĎďđćÿēă ďÿđēćÿċ ĂăđćĕÿēćĕăĒܡ ēĆă
ăĐĔÿēćĎč ܲވܱ ĀăāĎČăĒܤ ѱ ҭ ഁഁച ԛ ഛᆣٹѲ Ҭ ШഛᆣЩႳ ԧ Ҳ ѱМ
�Ćă ĒĎċĔēćĎč ēĎ ēĆćĒ Ăćʗăđăčēćÿċ ăĐĔÿēćĎč ćĒ ĎĄ ēĆă ĄĎđČ ഛШചЩ Ҳ ഀႲച Ҭ ഀႱ ĖĆćāĆ ĖćēĆ ഀႲ Ҳ ᄬႼᄫᅆႼᅅ ÿčĂഀႱ Ҳ ೥ ҭ ᄬႼᄫᅆႼᅅ ćĒ ÿ ĒēđÿćąĆē ċćčă ąĎćčą ēĆđĎĔąĆ ēĆă ĂăĒćđăĂ ďĎćčēĒܥ �ćēĆ ÿ ċćēēċă ČĎđă ăʗĎđēܡ ćē āÿč Āă
ĒĆĎĖč ēĆÿē ēĆćĒ ĒĎċĔēćĎč ćĒ ēĆă ąċĎĀÿċ ČćčćČćęăđܥ �ĆăđăĄĎđăܡ ēĆă ĒĆĎđēăĒē ďÿēĆ ĀăēĖăăč ēĖĎ ďĎćčēĒ ćč ÿ
ďċÿčă ćĒ ÿ ĒēđÿćąĆē ċćčăܥ �ÿčĘ ĎēĆăđ ĄĔčāēćĎčÿċ āÿč Āă ĄĎđČăĂ ēĎ ĂăĒāđćĀă Ăćʗăđăčē ÿĒďăāēĒ ĎĄ ÿ āĔđĕăܥ �Ďđ
ăėÿČďċăܡ ēĆă ĄĔčāēćĎčÿċ ೷ШഛЩ Ҳ ᅆᅅڢ ᅣٹႲႻႾᅣኜႿᆬٹ ഁച ąćĕăĒ ÿ ēĎēÿċ ēćČă ćč ĖĆćāĆ ÿ ďÿđēćāċă ąăēĒ ĄđĎČ Ъ೾И ೤Ы ēĎЪ೿И ೥Ы ćč ÿ ĆĎČĎąăčăĎĔĒ ąđÿĕćēÿēćĎčÿċ ʟăċĂܥ �Ćă ĒĎċĔēćĎč ĎĄ ēĆă āĎđđăĒďĎčĂćčą�Ĕċăđܼ�ÿąđÿčąă ăĐĔÿēćĎč
ēĆăč ąćĕăĒ ēĆă ďÿēĆ ĎĄ ĒĆĎđēăĒē ēćČă ܼ �Ćă �đÿāĆćĒēĎāĆđĎčăܥ �ēĆăđ ăėÿČďċăĒ ÿċĎčą ĖćēĆ ĒĎċĔēćĎčĒ ÿčĂ
ĖćēĆ ďđĎĎĄĒ ĎĄ ďđăāăĂćčą ēĆăĎđăČĒ āÿč Āă ĄĎĔčĂ ćč ĀĎĎĊĒ Ďč āÿċāĔċĔĒ ĎĄ ĕÿđćÿēćĎčĒ ĎĄ ÿĔēĆĎđĒ ďÿďăđފܡވܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ގމܼއމ ĂĎćފކކގވވއކވކވ����ܭލމމއދܥކއܤ ވމ
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��� 9MJTWJRX TK WJFQ FSFQ^XNX

�č ĎđĂăđ ēĎ ĒĔďďĎđē ēĆă ćčēĔćēćĎč ĀăĆćčĂ ēĆă Ďđćąćčÿċ ďđĎĀċăČ ĖćēĆ ČÿēĆăČÿēćāÿċċĘ đćąĎđĎĔĒ ČăēĆĎĂĒܡ
ĒĎČă ĎĄ ēĆă ČĎĒē ćČďĎđēÿčē ēĆăĎđăČĒ ĎĄ đăÿċ ÿčÿċĘĒćĒ Ėćċċ Āă ĔēćċćĒăĂܥ �Ćăćđ ďđĎĎĄĒ ÿčĂ ĎēĆăđ ĔĒăĄĔċ
ēĆăĎđăČĒ āÿč Āă ĄĎĔčĂ ćč ĀĎĎĊĒ Ďč ČÿēĆăČÿēćāÿċ ÿčÿċĘĒćĒމܥ

�ĆăĎđăČމܥވ ܱ�ĎċęÿčĎ݆Ē ēĆăĎđăČܲܥ �Ą ÿ đăÿċ ĄĔčāēćĎčഃ ćĒ āĎčēćčĔĎĔĒ Ďč Ъ೾И ೿ЫÿčĂ ĒÿēćĒʥăĒഃШ೾ЩޒഃШ೿Щ ܓ ѱܬ
ēĆăč ēĆăđă ăėćĒēĒ ഀ ٝ Ъ೾И ೿Ы ĒĔāĆ ēĆÿē ഃШഀЩ Ҳ ѱܰ
�ĆăĎđăČފܥވ ܱ�ăÿč�ÿċĔă �ĆăĎđăČܲܥ �Ą ÿ ĄĔčāēćĎčഃ ćĒ ĂćʝăđăčēćÿĀċă Ďč Ъ೾И ೿Ыܬ ēĆăč ēĆăđă ăėćĒēĒ ഀ ٝ Ъ೾И ೿Ы
ĒĔāĆ ēĆÿē ഃᆣШഀЩ Ҳ ഃШ೿Щ ҭ ഃШ೾Щ೿ ҭ ೾ М

�ćąĔđă ܤވ �ĎċęÿčĎ݆Ē �ĆăĎđăČ ÿčĂ �ăÿč �ÿċĔă �ĆăĎđăČ

�ĆăĒă ēĖĎ ēĆăĎđăČĒ Ėćċċ Āă ĔĒăĂ ÿĒ ċăČČÿĒ ĖĆăč ďđĎĕćčą ēĆÿē ÿ ąćĕăč āĔđĕă ćĒ ćčĂăăĂ ēĆă ĒĆĎđēăĒē
Ďčăܥ �ćčāă āĎčĕăėćēĘ ÿčĂ āĎčāÿĕćēĘ ďċÿĘ ÿ đĎċă ćč ēĆă ďđĎĀċăČܡ ĂăʟčćēćĎč ĎĄ āĎčĕăė Ēăē ÿčĂ āĎčāÿĕă
ĄĔčāēćĎč Ėćċċ čĎĖ Āă ąćĕăčܥ

�ăʟčćēćĎč ܥމܥވ �ĔďďĎĒă೻ ćĒ ÿ ĒĔĀĒăē ĎĄ ÿ ĕăāēĎđ Ēďÿāă೨ܰ �Ćă Ēăē೻ ćĒ āÿċċăĂ āĎčĕăė ćĄٔചИ ഛ ٝ ೻ڜഓ ٝ ЪѱИ ѲЫ
ēĆă ċćčă ĒăąČăčē ഓച Ҭ ШѲ ҭ ഓЩഛ ٝ ೻ ܰ
�ăʟčćēćĎč ܥފܥވ � đăÿċ ĄĔčāēćĎč ഃ ćĒ ĒÿćĂ ēĎ Āă āĎčāÿĕă Ďč ÿč ćčēăđĕÿċ ೻ ܬ ćĄ ٔചႲИ ചႳ ٝ ೻ ڜ ٔഓ ٝ ЪѱИ ѲЫ ēĆă
ćčăĐĔÿċćēĘ ഃШഓചႲ Ҭ ШѲ ҭ ഓЩചႳЩ ܓ ഓഃШചႲЩ Ҭ ШѲ ҭ ഓЩഃШചႳЩ
ĆĎċĂĒܰ

�ćąĔđă ܤމ �đĎďăđēćăĒ ĎĄ đăÿċ āĎčāÿĕă ĄĔčāēćĎčĒ

�đĎČ ēĆćĒ ĂăʟčćēćĎč ćē āÿč ÿĂĂćēćĎčÿċċĘ Āă ĒĆĎĖč ēĆÿē ēĆă ēÿčąăčēĒ ēĎ ÿ āĎčāÿĕă ĄĔčāēćĎč ċćă ÿĀĎĕă
ēĆă ĄĔčāēćĎčܡ ēĆă ʟđĒē Ăăđćĕÿēćĕă ĎĄ ÿ āĎčāÿĕă ĄĔčāēćĎč ćĒ čĎē ćčāđăÿĒćčą ÿčĂ ćēĒ ĒăāĎčĂ Ăăđćĕÿēćĕă ćĒ
čĎčܼďĎĒćēćĕăދܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ގމܼއމ ĂĎćފކކގވވއކވކވ����ܭލމމއދܥކއܤ މމ
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�ćđĒēċĘܡ Ėă Ėćċċ ďđĎĕćĂă ĂăʟčćēćĎčĒ ĎĄ ĎĀĒēÿāċăĒ ÿčĂ ÿĂČćĒĒćĀċă āĔđĕăĒܥ �ē Ėćċċ ċÿēăđ Āă ĒĆĎĖč ēĆÿē ĎēĆăđ
ĔĒăĄĔċ ďđĎďăđēćăĒ āÿč Āă ĂăđćĕăĂ ĄđĎČ ēĆăĒă ĂăʟčćēćĎčĒܥ
�ăʟčćēćĎč ܥއܥމ �č ĎĀĒēÿāċă ൜ ٝ ӔႳ ćĒ ąćĕăč ĀĘ ÿ ďÿćđ ШഏႲИ ҴЩ Ďđ ШഏႳИ ҳЩܬ ĖĆăđă ഏႲИ ഏႳ ÿđă āĎčēćčĔĎĔĒ
ĄĔčāēćĎčĒܰ �Ćă ĎĀĒēÿāċăĒ ēĆăČĒăċĕăĒ ÿđă ĂăʥčăĂ ÿĒ ēĆă ĄĎċċĎĖćčą ĒăēĒܯ൜ШഏႲИ ҴЩ Ҳ ЬЪ೾ᅢИ ೾ᅣЫЦ೾ᅣ Ҵ ഏႲШ೾ᅢЩЭ൜ШഏႳИ ҳЩ Ҳ ЬЪ೿ᅢИ ೿ᅣЫЦ೿ᅣ ҳ ഏႲШ೿ᅢЩЭ

�Ćă ĄĔčāēćĎčĒ ĂăĒāđćĀćčą ēĆă ĎĀĒēÿāċă ČÿĘ Ćÿĕă ÿ đăĒēđćāēăĂ đÿčąă ēĎ ÿ āċĎĒăĂ ćčēăđĕÿċܥ
�ăʟčćēćĎč ܥވܥމ �ĔďďĎĒă ĂăĒćđăĂ ăčĂďĎćčēĒ Ъ೾И ೤ЫИ Ъ೿И ೥Ы ÿđă ąćĕăč ÿċĎčą ĖćēĆ ĎĀĒēÿāċăĒ ൜ႲИ МММИ ൜ᅕ Ďč Ъ೾И ೿Ыܰ
� ĂćʝăđăčēćÿĀċă āĔđĕă ഛ ćĒ ĒÿćĂ ēĎ Āă ÿĂČćĒĒćĀċă ćĄٔܯച ٝ Ъ೾И ೿ЫИ ٔഌ Ҳ ѲИ МММИ ഍ ۚ ЪചИ ഛШചЩЫ ٟ ൜ᅔ ڜ ഛШ೾Щ Ҳ ೤И ഛШ೿Щ Ҳ ೥М ܲމܱ

�ćąĔđă ܤފ �ćĒĔÿċćĒÿēćĎč ĎĄ ēĆă ďđĎĀċăČ

��� 4SJ TGXYFHQJ \NYM JI[ܧ JSIUTNSYX

�ĔďďĎĒă ĎčċĘ Ďčă ĎĀĒēÿāċă ൜ШഏИ ҳЩ ĂăĒāđćĀăĂ ĀĘ ĒČĎĎēĆ āĎčāÿĕă ĄĔčāēćĎč ഏ ćĒ ąćĕăč ÿċĎčą ĖćēĆ ēĖĎ
ăčĂďĎćčēĒ ēĆÿē ċćă Ďč ēĆă ĎĀĒēÿāċăܤ ഏШ೾Щ Ҳ ೤И ഏШ೿Щ Ҳ ೥ܥ �Ćă Ēăē ĎĄ ÿċċ ÿĂČćĒĒćĀċă āĔđĕăĒൔ ćĒ ĎĄ ēĆă ĄĎđČܤൔ Ҳ ЬഛЦഛ ćĒ ĂćʗăđăčēćÿĀċăИ ഛШചЩ ܔ ഏШചЩٔച ٝ Ъ೾И ೿ЫИ ഛШ೾Щ Ҳ ഏШ೾ЩИ ഛШ೿Щ Ҳ ഛШഏЩЭМ ܲފܱ

�ćąĔđă ܤދ �đĎĀċăČ ĖćēĆ ÿ āĎčāÿĕă ĄĔčāēćĎč

�čēĔćēćĕăċĘܡ ēĆă ĒĆĎđēăĒē ďÿēĆ ċăÿĂĒ ÿċĎčą ēĆă ĎĀĒēÿāċăܡ ēĆÿē ćĒܡ ēĆă āĔđĕă ഛ Ҳ ഏ ćĒ ēĆă ĒĆĎđēăĒē Ďčăܥ
�ĆăĎđăČ ܥއܥމ �ĔďďĎĒă Ėă ÿđă ąćĕăč ÿč ĎĀĒēÿāċă ൜ШഏИ ҳЩܬ ĖĆăđă ഏ ćĒ ĂćʝăđăčēćÿĀċăܬ ÿčĂ ēĖĎ ăčĂďĎćčēĒ೤ Ҳ ഏШ೾ЩИ ೥ Ҳ ഏШ೿Щܰ �čĂăđ ēĆă ÿĒĒĔČďēćĎč ĎĄ ÿč ăėćĒēăčāă ĎĄ ÿ ąċĎĀÿċ ČćčćČćęăđܬ ēĆă ďÿēĆ ഛ Ҳ ഏ ćĒ ēĆă
ĒĆĎđēăĒē Ďčă ćčൔܰ
�đĎĎĄܰ �ă ďđĎāăăĂ ĀĘ āĎčēđÿĂćāēćĎčܥ �ĔďďĎĒă ēĆÿē ĒĆĎđēăĒē ďÿēĆ ĒÿēćĒʟăĒ ഛШഀЩ Ҵ ഏШഀЩ ĄĎđ ĒĎČă ഀ ٝ Ш೾И ೿Щܥ
�č ēĆćĒ āÿĒă Ėă āÿč Ăăʟčă ÿ čăĖ ĄĔčāēćĎč ഛᅗᅠШഛЩ ēĆă ĄĎċċĎĖćčą ĖÿĘܤ

ഛᅗᅠШചЩ Ҳ ገጉጊ
ഛШചЩ ĄĎđ ച ٝ Ъ೾И ംᅅЫഏᆣШഀЩШച ҭ ഀЩ Ҭ ഏШഀЩ ĄĎđ ച ٝ ЪംᅅИ ംᅆЫഛШചЩ ĄĎđ ച ٝ ЪംᅆИ ೿Ы
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ܡ ĖĆăđă ംᅅИ ംᅆ ÿđă ďĎćčēĒ ĒĔāĆ ēĆÿē ഏᆣШഀЩШംᅅ ҭ ഀЩ Ҭ ഏШഀЩ Ҳ ഛШംᅅЩ ÿčĂ ഏᆣШഀЩШംᅆ ҭ ഀЩ Ҭ ഏШഀЩ Ҳ ഛШംᅆЩܥ �Ćăćđ
ăėćĒēăčāă ćĒ ąĔÿđÿčēăăĂ ĀĘ �ĎċęÿčĎ݆Ē ēĆăĎđăČ މܥވ ÿčĂ ēĆă āĎčāÿĕćēĘ ĎĄ ഏܥ �Ćă ċăčąēĆ ĎĄ ēĆă Ďđćąćčÿċ
āĔđĕă ഛ āÿč Āă ĀđĎĊăč Ĕď ćčēĎ ēĆđăă ćčēăąđÿċĒܤ

೯ШഛЩ Ҳ ᅉሾڣ
ᅅ Ѳٺ Ҭ ШഛᆣЩႳഁച Ҭڣᅉሿ

ᅉሾ Ѳٺ Ҭ ШഛᆣЩႳഁച Ҭڣᅆ
ᅉሿ Ѳٺ Ҭ ШഛᆣЩႳഁചМ

�Ćă ċăčąēĆ ĎĄ ഛᅗᅠ āÿč Āă ăĕÿċĔÿēăĂ ĄđĎČ ćēĒ ĂăʟčćēćĎčܤ

೯ШഛᅗᅠЩ Ҳ ᅉሾڣ
ᅅ Ѳٺ Ҭ ШഛᆣЩႳഁച Ҭڣᅉሿ

ᅉሾ Ѳٺ Ҭ ШഏᆣШഀЩЩႳഁച Ҭڣᅆ
ᅉሿ Ѳٺ Ҭ ШഛᆣЩႳഁചМ

�ăāÿĔĒă ഏᆣШഀЩШച ҭ ഀЩ Ҭ ഏШഀЩ ćĒ ÿ ĒēđÿćąĆē ċćčă ĀăēĖăăč ЪംᅅИ ഛШംᅆЩЫ ÿčĂ ЪംᅆИ ഛШംᅆЩЫ ÿčĂ ഛ ćĒ čĎē ĒēđÿćąĆē ĎčЪംᅅИ ംᅆЫ ĀĘ ĂăʟčćēćĎčܡ Ėă Ćÿĕă ೯ШഛᅗᅠЩ ҳ ೯ШഛЩܡ ĖĆćāĆ ćĒ ÿ āĎčēđÿĂćāēćĎčܡ ĀăāÿĔĒă ഛ ĖÿĒ ÿĒĒĔČăĂ ēĎ Āă
ēĆă ĒĆĎđēăĒē ďÿēĆܥ �ĆăđăĄĎđăܡ ćĄ ēĆăđă ćĒ ÿ ČćčćČćęăđܡ ćē ČĔĒē Āă ഏܥ �ĆćĒ āĎČďċăēăĒ ēĆă ďđĎĎĄܥ

�č ēĆćĒ ĀÿĒćā ăėÿČďċăܡ Ďčă āÿč ďđĎāăăĂ ĖćēĆĎĔē čăăĂćčą ēĎ ÿĒĒĔČă ēĆă ăėćĒēăčāă ĎĄ ÿ ČćčćČćęăđܥ
�đÿĂćēćĎčÿċċĘܡ Ăćđăāē ČăēĆĎĂĒ ĎĄ āÿċāĔċĔĒ ĎĄ ĕÿđćÿēćĎčĒ ÿđă ĔĒăĂ ēĎ ďđĎĕă ĒēÿēăČăčēĒ ĎĄ ĒĔāĆ čÿēĔđăܥ

ĎĖăĕăđܡ ēĆă ĄĎċċĎĖćčą ēĆăĎđăČ ćĒ ĄÿćđċĘ ăċăČăčēÿđĘ ÿčĂ ĂĎăĒ čĎē đăĐĔćđă ÿčĘ ĀÿāĊąđĎĔčĂ ćč ēĆăĒă
ČăēĆĎĂĒܥ �č ēĆă ĎēĆăđ ĆÿčĂܡ ćē ĖĎđĊĒ ĖćēĆ ÿ ĒēđĎčąăđ ÿĒĒĔČďēćĎč Ďč ഏܥ
�ĆăĎđăČܥވܥމ �ĔďďĎĒăĖă ÿđă ąćĕăč ÿč ĎĀĒēÿāċă൜ШഏИ ҳЩܬ ĖĆăđăഏ ćĒ ēĖćāă ĂćʝăđăčēćÿĀċă ÿčĂ ēĖĎ ăčĂďĎćčēĒ೤ Ҳ ഏШ೾ЩИ ೥ Ҳ ഏШ೿Щܰ �Ćă ąċĎĀÿċ ČćčćČćęăđ ćĒ ēĆă ďÿēĆ ഛ Ҳ ഏܰ
�đĎĎĄܰ �ă ĖćĒĆ ēĎ ďđĎĕă ēĆÿē ĄĎđ ÿ āĎčāÿĕă ĄĔčāēćĎč ഏ Ďč Ъ೾И ೿Ы ÿčĂ ÿ ĂćʗăđăčēćÿĀċă ĄĔčāēćĎč ഁШചЩ ܔ ѱ
Ďč Ъ೾И ೿Ы ÿčĂ ഁШ೾Щ Ҳ ഁШ೿Щ Ҳ ѱܡ ēĆă ćčăĐĔÿċćēĘ

ᅆڣ
ᅅ Ѳٺ Ҭ Шഏᆣ Ҭ ഁᆣЩႳഁച ܔ ᅆڣ

ᅅ Ѳٺ Ҭ ШഏᆣЩႳഁച
ĆĎċĂĒܥ �ĕćĂăčēċĘܡ ШഁᆣЩႳ ܔ ѱ ĄĎđ ÿčĘ đăÿċ ĄĔčāēćĎč Ďč Ъ೾И ೿Ы ݀ Ӕܥ �ĆćĒ ćĒ ăĐĔćĕÿċăčē ēĎ

ЪѲ Ҭ Шഏᆣ Ҭ ഁᆣЩႳЫЪѲ Ҭ ШഏᆣЩႳЫ ܔ Ъഏᆣഁᆣ Ҭ Ѳ Ҭ ШഏᆣЩႳЫႳ
ĄĎđ ÿčĘ ഏᆣܥ �ćčāă ĀĎēĆ ĒćĂăĒ ĎĄ ēĆă ćčăĐĔÿċćēĘ ÿđă ďĎĒćēćĕăܡ ĒĐĔÿđă đĎĎē Ďč ĀĎēĆ ĒćĂăĒ āÿč Āă ēÿĊăč ÿčĂ
ēĆă ćčăĐĔÿċćēĘ Ēćąč Ċăďēܤ

ѲҬٺ Шഏᆣ Ҭ ഁᆣЩႳٺѲ Ҭ ШഏᆣЩႳ ܔ ഏᆣഁᆣ Ҭ Ѳ Ҭ ШഏᆣЩႳ
�Ąēăđ ĂćĕćĂćčą ĀĎēĆ ĒćĂăĒ ĀĘٹѲ Ҭ ШഏᆣЩႳ ÿčĂ đăÿđđÿčąćčąܡ ēĆă ćčăĐĔÿċćēĘ ĀăāĎČăĒ

ѲҬٺ Шഏᆣ Ҭ ഁᆣЩႳ ҭٺѲ Ҭ ШഏᆣЩႳ ܔ ഏᆣഁᆣٹѲ Ҭ ШഏᆣЩႳ ܲދܱ

�Ę ćčēăąđÿēćčą ĀĎēĆ ĒćĂăĒ Ďč Ъ೾И ೿Ы Ėă ąăē ēĆă ĄĎċċĎĖćčą ćčēăąđÿċ ćčăĐĔÿċćēĘܤ
ᅆڣ
ᅅ Ѳٺ Ҭ Шഏᆣ Ҭ ഁᆣЩႳഁച ҭڣᅆ

ᅅ Ѳٺ Ҭ ШഏᆣЩႳഁച ܔ ᅆڣ
ᅅ

ഏᆣഁᆣٹѲ Ҭ ШഏᆣЩႳ ഁചМ
�č ēĆă đćąĆē ĒćĂă Ėă āÿč ďđĎāăăĂ ĖćēĆ ćčēăąđÿēćĎč ĀĘ ďÿđēĒܥ �ăē

ഔ Ҳ ᅗኜٹႲႻႾᅗኜႿᆬ ഖᆣ Ҳ ഁᆣ
ഔᆣ Ҳ ᅗኝٹႲႻႾᅗኜႿᆬႼ ᆷቐኜᆸᆬ

ᆫᆴᆷቐኜᆸᆬႲႻႾᅗኜႿᆬٺ ഖ Ҳ ഁ
ᅆڣ
ᅅ

ഏᆣഁᆣٹѲ Ҭ ШഏᆣЩႳ ഁച Ҳ Գ ഏᆣٹѲ Ҭ ШഏᆣЩႳ ޒ ഁԿЦЦЦ
ᅆ
ᅅ Ҭڣᅆ

ᅅ
ጂጃጃጄ

ႾᅗኜႿᆬٹႲႻႾᅗኜႿᆬ ҭ ഏᆤٹѲ Ҭ ШഏᆣЩႳѲ Ҭ ШഏᆣЩႳ ޒ ഁጅጆጆጇഁച
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�Ćă ʟđĒē ĒĔČČÿčĂ Ďč ēĆă đćąĆē ĒćĂă ĕÿčćĒĆăĒ Ēćčāă ഁШ೾Щ Ҳ ഁШ೿Щ Ҳ ѱܥ �ćčāă ഏ ćĒ āĎčāÿĕăܡ ēĆăč ҭഏᆤ ܔ ѱܥ
�ĆćĒ ČăÿčĒ ēĆÿē ēĆă ĖĆĎċă ćčēăąđÿčĂ ćĒ ďĎĒćēćĕăܡ ēĆăđăĄĎđăܡ ēĆă ĖĆĎċă ćčēăąđÿċ ČĔĒē Āă ďĎĒćēćĕăܡ ʟčÿċċĘ
ąćĕćčą ĔĒ ēĆă ĂăĒćđăĂ ćčăĐĔÿċćēĘܤ

ᅆڣ
ᅅ Ѳٺ Ҭ Шഏᆣ Ҭ ഁᆣЩႳഁച ҭڣᅆ

ᅅ Ѳٺ Ҭ ШഏᆣЩႳഁച ܔ ᅆڣ
ᅅ

ഏᆣഁᆣٹѲ Ҭ ШഏᆣЩႳ ഁച ܔ ѱ
ᅆڣ
ᅅ Ѳٺ Ҭ Шഏᆣ Ҭ ഁᆣЩႳഁച ܔ ᅆڣ

ᅅ Ѳٺ Ҭ ШഏᆣЩႳМഁച

��� (TS[J]NY^ TK ൔ FSI YMJ KZSHYNTSFQ ೯
�đĎĕćčą ēĆÿē ÿ ąćĕăč Ēăē Ďđ ÿ ĄĔčāēćĎč ćĒ āĎčĕăė ćĒ ĔĒăĄĔċܡ ĀăāÿĔĒă Ďčă āÿč āĎčĒăĐĔăčēċĘ đăĒĎđē ēĎ ČĎđă
ČăēĆĎĂĒ ĎĄ ĒĎċĕćčą ÿ ąćĕăč ďđĎĀċăČ ĔĒćčą ÿċđăÿĂĘ ĂăĕăċĎďăĂ ČăēĆĎĂĒ ĎĄ āĎčĕăė ĎďēćČćęÿēćĎčދܥ �č
ēĆćĒ āĆÿďēăđܡ Ėă Ėćċċ ĂăČĎčĒēđÿēă ēĆă āĎčĕăėćēĘ ĎĄ ēĆă Ēăē ൔ ĂăʟčăĂ ĀĘ ܲމܱ ÿčĂ ēĆă ċăčąēĆ ĄĔčāēćĎčÿċڢᅆᅅ Ѳٹ Ҭ ШഛᆣЩႳഁചܥ
�ĆăĎđăČ ܥމܥމ �ăē ೦ႲЪ೾И ೿Ы Āă ēĆă Ēăē ĎĄ ÿċċ ĂćʝăđăčēćÿĀċă ĄĔčāēćĎčĒ Ďč Ъ೾И ೿Ыܰ �Ćă ĒĔĀĒăē ൔ ݀ ೦ႲЪ೾И ೿Ы
ĂăʥčăĂ ĀĘ ܽޔܼ ćĒ ÿ āĎčĕăė Ēăēܰ

�đĎĎĄܰ �ćēĆĎĔē ċĎĒĒ ĎĄ ąăčăđÿċćēĘܡ Ėă Ėćċċ ĎčċĘ ďđĎĕă ēĆÿē ēĆă Ēăē ܲފܱ ćĒ āĎčĕăėܥ �ăē ഛႲИ ഛႳ ٝ ൔܥ �Ćăč ēĆă
ĄĔčāēćĎč ഛШചЩ Ҳ ഓഛႲШചЩ Ҭ ШѲ ҭ ഓЩഛႳШചЩИ
ĖĆăđă ച ٝ Ъ೾И ೿Ы ڜ ഓ ٝ ЪѱИ ѲЫܥ ഛ ćĒ ĂćʗăđăčēćÿĀċăܡ Ēćčāă ഛႲИ ഛႳ ÿđă ĂćʗăđăčēćÿĀċă ÿčĂ ഓ ćĒ ÿ āĎčĒēÿčē ĖćēĆ
đăĒďăāē ēĎ ചܥ �ćčāă ഓ ܔ ѱ ÿčĂ Ѳ ҭ ഓ ܔ ѱ ēĆă ēĖĎ ćčăĐĔÿċćēćăĒ ഓഛႲШചЩ ܔ ഓഏШചЩИ ШѲ ҭ ഓЩഛႳШചЩ ܔ ШѲ ҭ ഓЩഏШചЩ
āÿč Āă ÿĂĂăĂ ēĎ ĎĀēÿćč

ഛШചЩ Ҳ ഓഛႲШചЩ Ҭ ШѲ ҭ ഓЩഛႳШചЩ ܔ ഓഏШചЩ Ҭ ШѲ ҭ ഓЩഏШചЩ Ҳ ഏШചЩМ
�ċĒĎܡ ഛႲШ೾Щ Ҳ ഛႳШ೾Щ Ҳ ഏШ೾Щ ÿčĂ ഛႲШ೿Щ Ҳ ഛႳШ೿Щ Ҳ ഏШ೿Щ ÿčĂ ēĆăđăĄĎđă

ഛШ೾Щ Ҳ ഓഛႲШ೾Щ Ҭ ШѲ ҭ ഓЩഛႳШ೾Щ Ҳ ഓഏШ೾Щ Ҭ ഏШ೾Щ ҭ ഓഏШ೾Щ Ҳ ഏШ೾ЩИ
ഛШ೿Щ Ҳ ഓഛႲШ೿Щ Ҭ ШѲ ҭ ഓЩഛႳШ೿Щ Ҳ ഓഏШ೿Щ Ҭ ഏШ೿Щ ҭ ഓഏШ೿Щ Ҳ ഏШ೿ЩМ

�Ćă ĄĔčāēćĎč ĒÿēćĒʟăĒ ÿċċ ēĆđăă āĎčĂćēćĎčĒ ćč ܲފܱ ÿčĂ ēĆăđăĄĎđă ഛШചЩ Ҳ ഓഛႲШചЩҬШѲҭഓЩഛႳШചЩ ٝ ൔ ٔഛႲИ ഛႳ ٝൔ ڜ ഓ ٝ ЪѱИ ѲЫܡ ČÿĊćčą ēĆă Ēăē ൔ āĎčĕăėܥ

�ĆăĎđăČ ܥފܥމ �Ćă ċăčąēĆ ĄĔčāēćĎčÿċ ೬ШഛЩ Ҳ ᅆᅅڢ ೩ШചИ ഛИ ഛᆣЩഁച ćĒ āĎčĕăė Ďĕăđ ÿċċ āĔđĕăĒൔ ݀ ೦ႲЪ೾И ೿Ыܰ
�đĎĎĄܰ �Ćă ĄĔčāēćĎčÿċ ೬ШഛЩ Ҳ ᅆᅅڢ ೩ШചИ ഛИ ഛᆣЩഁച ćĒ ĒÿćĂ ēĎ Āă āĎčĕăėܡ ćĄ ćē ĒÿēćĒʟăĒ

೩ШചИ ഛ Ҭ ӈИ ഛᆣ Ҭ ഊЩ ҭ ೩ШചИ ഛИ ഛᆣЩ ܔ ӈ࿈೩࿈ഛ Ҭ ഊ ࿈೩࿈ഛᆣ ܲތܱ

ٔЪചИ ഛИ ഛᆣИ ӈИ ഊЫ ٝ Ъ೾И ೿Ы Ұ Ӕ Ұ Ӕ Ұ Ӕ Ұ Ӕވܥ �Ďđ ēĆă ćčēăąđÿčĂ ೩ Ҳ Ѳٹ Ҭ ШഛᆣЩႳܡ ĖĆăđă ᆙᄰᆙᅣ Ҳ ѱ ÿčĂᆙᄰᆙᅣኜ Ҳ ᅣኜٹႲႻႾᅣኜႿᆬ ĖćēĆ ЪӈИ ഊЫ Ҳ ЪഁИ ഁᆣЫܡ ēĆă ćčăĐĔÿċćēĘ ܲތܱ ćĒ ăĐĔćĕÿċăčē ēĎ ܡܲދܱ ČÿĊćčą ēĆă ċăčąēĆ ĄĔčāēćĎčÿċ೯ШഛЩ Ҳ ᅆᅅڢ Ѳٹ Ҭ ШഛᆣЩႳഁച āĎčĕăėܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ގމܼއމ ĂĎćފކކގވވއކވކވ����ܭލމމއދܥކއܤ ތމ
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�ăē ĔĒ Ćÿĕă ÿč ĎĀĒēÿāċă ൜ШഏИ ҳЩܡ ĖĆăđă ഏ ćĒ ÿ āĎčāÿĕăܡ āĎčēćčĔĎĔĒċĘ ĂćʗăđăčēćÿĀċă Ďč ЪྯИ ྰЫ ݀ Ъ೾И ೿Ы
ÿčĂ ēĖĎ ăčĂďĎćčēĒ Ъ೾И ೤ЫИ Ъ೿И ೥Ыܥ �Ą ēĆă ĒēđÿćąĆē ċćčă ഋᄫᄬШചЩ ĀăēĖăăč ēĆă ēĖĎ ăčĂďĎćčēĒ ćĒ ÿĂČćĒĒćĀċăܡ
ēĆăč ćē ćĒ ÿċĒĎ ēĆă ĒĆĎđēăĒē ďÿēĆܥ �Ą ćē ćĒ čĎēܡ Ėă ĒĔďďĎĒă ēĆÿē ഋᄫᄬ ÿčĂ ഏ ćčēăđĒăāē ÿē ďĎćčēĒ ྯИ ྰ ĒĔāĆ ēĆÿē೾ ҳ ྯ ҳ ྰ ҳ ೿ܥ
�ĆăĎđăČ ܥދܥމ �čĂăđ ēĆă ÿĀĎĕă ČăčēćĎčăĂ ÿĒĒĔČďēćĎčĒܬ ēĆăđă ăėćĒē ēĖĎ ďĎćčēĒ ഀᅅИ ഀᅆ ĒĔāĆ ēĆÿē ēĆă āĔđĕăഛ ٝ ൔ ĎĄ ēĆă ĄĎđČ

ഛШചЩ Ҳ ገጉጊ
ഏᆣШഀᅅЩШച ҭ ഀᅅЩ Ҭ ഏШഀᅅЩ ĄĎđ ച ٝ Ъ೾И ഀᅅЫഏШചЩ ĄĎđ ച ٝ ЪഀᅅИ ഀᅆЫഏᆣШഀᅆЩШച ҭ ഀᅆЩ Ҭ ഏШഀᅆЩ ĄĎđ ച ٝ ЪഀᅆИ ೿Ы И

ĖĆăđă ഛШ೾Щ Ҳ ೤И ഛШ೿Щ Ҳ ೥ ăėćĒēĒ ÿčĂ ćĒ ēĆă ĒĆĎđēăĒē Ďčă ćčൔܰ

�ćąĔđă ܤތ �ăāĎčĂ āÿĒă ĎĄ ēĆă ďđĎĀċăČ

�đĎĎĄܰ �Ćă ăėćĒēăčāă ĎĄ ഀᅅ ÿčĂ ഀᅆ ćĒ ďđĎĕăč ĀĘ ēĆă ĄĎċċĎĖćčą ÿđąĔČăčēܥ �ćēĆĎĔē ċĎĒĒ ĎĄ ąăčăđÿċćēĘܡ Ėă
ĎčċĘ ąćĕă ďđĎĎĄ ĎĄ ഀᅅ݆Ē ăėćĒēăčāăܥ �Ą ྯ ÿčĂ ྰ ăėćĒēܡ ēĆăč ĀĘ ēĆă �ăÿč �ÿċĔă �ĆăĎđăČ ފܥވ ēĆăđă ăėćĒēĒഀ ٝ ЪྯИ ྰЫ ĒĔāĆ ēĆÿē ഏᆣШഀЩ Ҳ ᅗႾᆁႿႼᅗႾᆀႿᆁႼᆀ Ҳ ᄬႼᄫᅆႼᅅ ܡ Čăÿčćčą ēĆÿē ēĆă ēÿčąăčē ഏᆣШഀЩШച ҭ ഀЩ Ҭ ഏШഀЩ ćĒ ďÿđÿċċăċ
ĖćēĆ ഋᄫᄬ ÿčĂ ċćăĒ Ďč Ďđ ÿĀĎĕă ഋᄫᄬܡ ēĆăđăĄĎđă ഏᆣШഀЩШ೾ҭഀЩҬഏШ೾Щ ܔ ೤ܥ �Ćă ĄĔčāēćĎč ഏ ćĒ āĎčāÿĕăܡ ēĆăđăĄĎđăഏᆣ ćĒ čĎčܼćčāđăÿĒćčąܡ ĖĆćāĆ ČăÿčĒ ഏᆣШྯЩ ܔ ഏᆣШഀЩ Ҳ ᄬႼᄫᅆႼᅅ ܥ �ċĒĎܡ Ēćčāă ೾ ҭ ྯ ҳ ѱܡ ēĆă ĄĎċċĎĖćčą ĆĎċĂĒܤ

ഏᆣШྯЩШ೾ ҭ ྯЩ ܓ ೥ ҭ ೤೿ ҭ ೾ Ш೾ ҭ ྯЩМ
�Ąēăđ ÿĂĂćčą ഏШྯЩ Ҳ ഋᄫᄬШྯЩ Ҳ ᄬႼᄫᅆႼᅅ Шྯ ҭ ೾Щ Ҭ ೤ ēĎ ĀĎēĆ ĒćĂăĒ ćĄ ēĆă ćčăĐĔÿċćēĘܡ Ėă ĘćăċĂ ēĆă ďđĎďăđēĘ

ഏᆣШྯЩШ೾ ҭ ྯЩ Ҭ ഏШྯЩ ܓ ೤М
�Ę Ăăʟčćčą ÿ ĄĔčāēćĎč ഃШഓЩ Ҳ ഏᆣШഓЩШ೾ ҭ ഓЩ Ҭ ШഓЩ
ĄĎđ ഓ ٝ ЪྯИ ഀЫ ÿčĂ ĎĀĒăđĕćčą ēĆÿē ഃШྯЩ ܓ ೤И ഃШഀЩ ܔ ೤ܡ �ĎċęÿčĎ݆Ē ēĆăĎđăČ މܥވ ąĔÿđÿčēăăĒ ÿč ăėćĒēăčāă ĎĄ
ďđăāćĒăċĘ ഀᅅ ĒĔāĆ ēĆÿē ഏᆣШഀᅅЩШ೾ ҭ ഀᅅЩ Ҭ ഏШഀᅅЩ Ҳ ೤ܥ �Ćă ăėćĒēăčāă ĎĄ ഀᅆ āÿč Āă ďđĎĕăč ÿčÿċĎąĎĔĒċĘܥ

�Ď ĒĆĎĖ ēĆÿē ഛШചЩ ćĒ ēĆă ĒĆĎđēăĒē ďÿēĆܡ Ďčă āÿč ďđĎāăăĂ ĒćČćċÿđċĘ ÿĒ ćč ēĆă ʟđĒē āÿĒă ĎĄ ēĆă ďđĎĀċăČܥ
�ĒĒĔČă ēĆÿē ēĆă ĒĆĎđēăĒē ďÿēĆ ĂćʗăđĒ ĄđĎČ ഛ ÿē ċăÿĒē ÿē Ďčă ďĎćčē Ďč Ъ೾И ೿Ы ÿčĂ āĎčĒēđĔāē ÿ čăĖ ďÿēĆ ēĆÿē
ćĒ ĒĆĎđēăđ ēĆÿč ēĆă ďÿēĆ ēĆÿē ĖÿĒ ÿĒĒĔČăĂ ēĎ Āă ēĆă ĒĆĎđēăĒē Ďčăܡ ÿđđćĕćčą ÿē ÿ āĎčēđÿĂćāēćĎčܥ �ăēÿćċăĂ
ďđĎĎĄĒ ÿčĂ ĎēĆăđ āÿĒăĒ ĎĄ ēĆă ďđĎĀċăČ āÿč Āă ĄĎĔčĂ ćč ÿĔēĆĎđĒ ďÿďăđފܥ

� )NXHZXXNTS

�ĆćĒ ÿđēćāċă ēđăÿēĒ ÿ ďđĎĀċăČ ĎĄ ʟčĂćčą ÿč ĎďēćČÿċ ďÿēĆ ĔčćĐĔăċĘ ĔĒćčą ēĆă ČăēĆĎĂĒ ĎĄ ČÿēĆăČÿēćāÿċ
ÿčÿċĘĒćĒܡ ČĎđă ďđăāćĒăċĘܡ ēĆă ČăēĆĎĂĒ ĎĄ āÿċāĔċĔĒ ĎĄ ĕÿđćÿēćĎčĒܥ �ċēĆĎĔąĆ ēĆă ÿđēćāċă ĂĎăĒ čĎē ďđĎĕćĂă ÿ
Ăăʟčćēă ÿċąĎđćēĆČ ĄĎđ ʟčĂćčą ēĆă ĒĆĎđēăĒē ďÿēĆܡ ćē ĂăÿċĒ ĖćēĆČĎđă ĄĔčĂÿČăčēÿċ ÿčĂ ēĆăĎđăēćāÿċ ÿĒďăāēĒ
ĎĄ ēĆă ďđĎĀċăČ ĒĔāĆ ÿĒ ēĆă ċăčąēĆ ćēĒăċĄ ÿčĂ ćēĒ ďđĎďăđēćăĒܥ �Ćă ĕăđĘ ăėćĒēăčāă ĎĄ ÿ ĒĎċĔēćĎč ćĒ ďđĎĕăč ćč
Ďčă ĎĄ ēĆă āÿĒăĒܥ �ĆćĒ ČăēĆĎĂ ČćąĆē Āă ăėēăčĂÿĀċă ēĎ ďđĎĕă ēĆă ăėćĒēăčāă ĎĄ ÿ ĒĎċĔēćĎč ēĎ ÿčĘ āÿĒă ĎĄ
ēĆă ďđĎĀċăČܥ �ĕăč ēĆĎĔąĆ ēĆă ćčēđĎĂĔāăĂ ĂăʟčćēćĎčĒ Ėăđă āĎčĒēđĔāēăĂ ćčēĔćēćĕăċĘܡ ēĆăĘ Ēēćċċ ĆÿĂ ĔĒăĄĔċ
ČÿēĆăČÿēćāÿċ ďđĎďăđēćăĒܥ �ĂăÿċċĘܡ ćč ēĆă ĄĔēĔđă đăĒăÿđāĆ ÿ čăāăĒĒÿđĘ āĎčĂćēćĎč ĄĎđ ēĆă ĒĆĎđēăĒē ďÿēĆ Ėćċċ
Āă ĂćĒāĔĒĒăĂ ÿčĂ ďđĎĕćĂăĂܥ �ĆćĒ āĎčĂćēćĎč ČćąĆē Āă ćč ĄĎđČ ĎĄ ÿ Ăćʗăđăčēćÿċ ăĐĔÿēćĎčܡ ĒćČćċÿđċĘ ēĎ ēĆă
�Ĕċăđܼ�ÿąđÿčąă ăĐĔÿēćĎčܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ގމܼއމ ĂĎćފކކގވވއކވކވ����ܭލމމއދܥކއܤ ލމ
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�ÿĒćā ćčēđĎĂĔāēćĎč ĄđĎČ ÿč ÿčÿċĘēćāÿċ ďăđĒďăāēćĕă ĖÿĒ ąćĕăč ÿċĎčą ĖćēĆ ĂăʟčćēćĎčĒ ĎĄ ĀÿĒćā āĎčāăďēĒ ĎĄ
ēĆă ďđĎĀċăČܡ čÿČăċĘ ēĆă āĎčāăďē ĎĄ ċăčąēĆ ĄĔčāēćĎčÿċܡ Ēăē ĎĄ ÿċċ ÿĂČćĒĒćĀċă āĔđĕăĒ ÿčĂ ĎĀĒēÿāċăĒܥ �Ćă
āĎčĕăėćēĘ ĎĄ ēĆă Ēăē ĎĄ ÿċċ ÿĂČćĒĒćĀċă āĔđĕăĒ ÿčĂ ēĆă ċăčąēĆ ĄĔčāēćĎčÿċ ĖÿĒ ĂăČĎčĒēđÿēăĂܡ ĖĆćāĆ ÿċċĎĖăĂ
ĔĒ ēĎ ďđĎĕă ēĆă ăėćĒēăčāă ĎĄ ÿ ĒĎċĔēćĎč ćč Ďčă ĎĄ ēĆă āÿĒăĒܥ �ēĆăđ āÿĒă ĎĄ ēĆă ďđĎĀċăČ ĖÿĒ āĎčĒćĂăđăĂܡ
ĖĆăđă Ėă ăĒēÿĀċćĒĆăĂ ĔčĂăđ ĖĆćāĆ āĎčĂćēćĎčĒ ĂĎăĒ ÿ ĒĆĎđēăĒē ďÿēĆ ÿēēÿćč ćēĒ ąăčăđÿċ ĄĎđČ ÿčĂĖĆÿē ēĆćĒ
ĄĎđČ ċĎĎĊĒ ċćĊăܥ

&HPST\QJILJRJSY

�ĎĒē čĎēÿĀċĘܡ � ĖĎĔċĂ ċćĊă ēĎ ēĆÿčĊ ďđĎĄăĒĒĎđ �ĔǊÿč �ăĂčÿǁŲĊ ĄĎđ ćčēđĎĂĔāćčą Čă ēĎ āÿċāĔċĔĒ ĎĄ ĕÿđćܼ
ÿēćĎčĒܡ ĄĎđ ĒďăčĂćčą ĆćĒ Ąđăă ēćČă ĂćĒāĔĒĒćčą ČÿēĆăČÿēćāĒ ĖćēĆ Čăܡ ďđĎĕćĂćčą ċćēăđÿēĔđă ÿčĂ ďĔĒĆćčą
Čă ĄĎđĖÿđĂ ćč ČĘ đăĒăÿđāĆܥ

7JKJWJSHJX

ܲއܱ �ĎĎĊܡ ܡܥ� �č �ĔđĒĔćē ĎĄ ēĆă �đÿĕăċćčą �ÿċăĒČÿčܯ �ÿēĆăČÿēćāĒ ÿē ēĆă �ćČćēĒ ĎĄ �ĎČďĔēÿēćĎčܢ �đćčܼ
āăēĎč �čćĕăđĒćēĘ �đăĒĒܤ ܡއއކވ Ωδ΢ίܤ ܥޏޏދޏމގކކފއގލޏ

ܲވܱ �ĎċăČÿčܡ ܡܥ� �ÿċāĔċĔĒ Ďč �ĎđČăĂ �ăāēĎđ �ďÿāăĒܢ �čćĕăđĒćēăėēܢ �ďđćčąăđ �ăĖ �ĎđĊܤ ܡވއކވ Ωδ΢ίܤ
ܥތފޏގމފއތފއގލޏ

ܲމܱ �ĔĂćčܡ ܡܥ� �đćčāćďċăĒ ĎĄ �ÿēĆăČÿēćāÿċ �čÿċĘĒćĒܢ �čēăđčÿēćĎčÿċ ĒăđćăĒ ćč ďĔđă ÿčĂ ÿďďċćăĂ ČÿēĆăČܼ
ÿēćāĒܢ �ā	đÿĖܼ
ćċċܤ ܡތލޏއ Ωδ΢ίܤ ܥފމއތދގކލކކގލޏ

ܲފܱ 
ċĎĔĂܡ ܡܥ� �ďēćČÿċćęÿāă ĂŊċĊĘ ĊǁćĕăĊ ĕ đĎĕćčőܢ �ēĔĂăčēĒ݆ �đĎĄăĒĒćĎčÿċ �āēćĕćēćăĒܤ 
đÿĂăā 
đěċĎĕŊܡ
ܡޏއކވ ĆēēďܭܭܤĒĎāܥčćĂĕܥāęܭÿđāĆćĕܭđĎāčćĊܭއފĎĀĎđܥއܭ

ܲދܱ �ĎĘĂܡ ܢܥ� �ĎĘĂܡ ܢܥ� �ÿčĂăčĀăđąĆăܡ ܢܥ� �đăĒĒܡ ܥ� ܡܥ� �Ďčĕăė �ďēćČćęÿēćĎčܢ �ăđćāĆēă ǢĀăđ ĕăđēăćċēă
ČăĒĒĘĒēăČă ĂžԔċ ܢއ �ÿČĀđćĂąă �čćĕăđĒćēĘ �đăĒĒܤ ܡފކކވ Ωδ΢ίܤ ܥމގލމމގއވދކގލޏ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ގމܼއމ ĂĎćފކކގވވއކވކވ����ܭލމމއދܥކއܤ ގމ



The main aim of this work was to create a complexeducational kit on the topic of poisonous plantsgrowing in the Czech Republic. This topic is oftenneglected because of the lack of educationalmaterials. The created kit consists of an educationalbrochure, which serves as a student´s book,complementary worksheets, a board game and apuzzle. Simultaneously, I focused on the creation ofan educational kit following an interestingeducational method – Reading and Writing forCritical Thinking (RWCT). From my point of view,the partial methods and tasks of critical thinkingallow the students to connect the previousknowledge with the newly acquired one andsimultaneously consider different perspectives.Hence, the tasks which were created for educationalbrochures, worksheets and the board game areinitiating the interdisciplinary connection betweenbotany and other disciplines, for instance,chemistry, social science or history.One of the important strengths is removability ofthe teaching brochure pages, so students can workon one specific poisonous plant, both individuallyand in groups. Through that, I tried to encouragethe development of independence as well ascommunication and cooperation skills during thegroup work, all important for their future life.Therefore, it is important to develop these skills

intensively during the school years. On the otherhand, it is necessary to admit that the RWCTmethods are not firmly established in the Czecheducation system and its use is not a matter ofcourse, although it offers the students a lot of usefulthings. This fact led me to creating a set which hasthe potential to guide teachers to use RWCTmethods guided by the suggested tasks and thelayout, thus simplifying its application duringteaching.The expected qualities of this training set wereverified during the detailed planned lesson wherethe educational set was used along all phases of thethree-phase teaching model according to the RWCTmethods. I chose to give this lesson to third-yearsecondary school students (the equivalent of junioryear of high school) in their 90-minute biologyseminar. First, they performed tasks linking theirexisting knowledge with the topic of the lesson,then they enriched this knowledge with newcontexts, and finally, with the help of a board game,they repeated attractively newly gained informationduring the memorizing process. In summary, Icreated an educational set, which, with its tasks anddesign, encourages teachers to use at least partialelements of the RWCT methods.

Ready for the future? Then, Teach and Think Critically
Teaching Botany Using RWCT Methods

Veronika Babyrádová, is a student of Educational Science at the Faculty of Arts of MasarykUniversity and comes from Tučapy (Vyškov). Her work earned her first prize in the Czechnational round of Students Professional Activities – SPA (Středoškolská odborná činnost - SOČ)and was awarded by Czech Association of Scientific and Technical Societies and the CzechAcademy of Sciences in the category of secondary school students in 2018. Veronika won theSPA compettion for the second time in 2019 with the work focused on the topic of pea seeddormancy in the connection with the temperature cycling, which was done in collaborationwith Palacký University (Olomouc), and was awarded the Prize of Heyrovsky endowment. Inthe future, she would like to focus on Educational Science research related to the influence oftask instruction on its fulfilment in the lesson using RWCT methods.

Babyrádová, Veronika1, Hrežová, Jitka1
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7JFI^ KTW YMJ KZYZWJ$
9MJS� YJFHM FSI YMNSP HWNYNHFQQ �̂
�ÿĀĘđěĂĎĕěܡ �ăđĎčćĊÿႲܡ
đăȌĎĕěܡ �ćēĊÿႲ
އ 	ĘČčěęćĔČ ÿ �ēǁăĂčŲ ĎĂĀĎđčě ǊĊĎċÿ ęĂđÿĕĎēčćāĊě ÿ ăĊĎčĎČćāĊě �ĘǊĊĎĕܬ ďܰĎܰ 
ĎČăčĒĊŊĆĎ �ēđăăē ܬޖܸޗޒ
ޓޙޗ ޒޑ �ĘǊĊĎĕܬ �ęăāĆćÿ
݄ �ĎđđăĒďĎčĂćčą ÿĔēĆĎđܯ ĕăđĎčćĊÿܰĀÿĀĘđÿĂĎĕÿݰĒăęčÿČܰāę
�Ćă Čÿćč ÿćČ ĎĄ ēĆćĒ ĖĎđĊ ĖÿĒ ēĎ āđăÿēă ÿ āĎČďċăė ăĂĔāÿēćĎčÿċ Ċćē ĄĎđ ċăÿđčćčą ÿĀĎĔē ďĎćĒܼ
ĎčĎĔĒ ďċÿčēĒ ąđĎĖćčą ćč ēĆă �ęăāĆ �ăďĔĀċćāܥ �ĆćĒ Ēăē ćĒ ćčēăčĂăĂ ăĒďăāćÿċċĘ ĄĎđ ĉĔčćĎđĒ ÿē
ąđÿČČÿđ ĒāĆĎĎċĒܡ ĖĆăđă ćē ČÿĘ Āă ĔēćċćęăĂ ćč ĀćĎċĎąĘ ĒăČćčÿđĒܥ �Ćă Ċćē ÿćČĒ ēĎ ĒĆĎĖāÿĒă
ćčēăđĂćĒāćďċćčÿđĘ āĎččăāēćĎčĒ ĀăēĖăăč ĀćĎċĎąĘ ÿčĂ ĎēĆăđ čÿēĔđÿċ ÿĒ Ėăċċ ÿĒ ĒĎāćÿċ ĒāćăčāăĒܡ
ĖĆćāĆ ćĒ ÿ ĖÿĘ ĎĄ ďĎĒćēćĕăċĘ ćČďÿāēćčą ĒēĔĂăčēĒ݆ ćčēăđăĒēĒ ćč ēĆă ĒāćăčāăĒ ēĆđĎĔąĆ ēĎďćāĒ ēĆÿē
ÿđă čĎē ĒēđćāēċĘ đăċÿēăĂ ēĎ ĀćĎċĎąĘܥ �Ēćčą ēĆă ���� ܱ�ăÿĂćčą ÿčĂ �đćēćčą ĄĎđ �đćēćāÿċ �ĆćčĊܼ
ćčąܲ ČăēĆĎĂ ÿċċĎĖĒ ēĆă ĒēĔĂăčēĒ ēĎ āĎččăāē ĖĆÿē ēĆăĘ ÿċđăÿĂĘ ĊčĎĖ ĖćēĆ čăĖ ĊčĎĖċăĂąăܡ
ĂăĕăċĎď ÿ āĎČďċăė ĎďćčćĎč ēĆÿčĊĒ ēĎ ēĆÿē āĎččăāēćĎč ÿčĂ ĔčĂăđĒēÿčĂ ćĒĒĔăĒ ēĆÿē Ďĕăđċÿď ēĎ
Ăćʗăđăčē ʟăċĂĒܡ ĖĆćāĆ ČÿĘ čĎē Āă čăāăĒĒÿđćċĘ đăċÿēăĂܥ �Ćă Čÿćč āĎčēđćĀĔēćĎč ĎĄ ēĆćĒ ĖĎđĊ
ċćăĒ ćč ēĆă ăĂĔāÿēćĎčÿċ Ēăē āĎčĒćĒēćčą ĎĄ ĄĎĔđ ďÿđēĒܤ ēĆă ēăÿāĆćčą ĀđĎāĆĔđăܡ ÿ ĀĎÿđĂ ąÿČăܡ ÿ
ČÿēāĆćčą ąÿČăܡ ÿčĂ Ēăĕăđÿċ ĖĎđĊĒĆăăēĒܥ �Ćă ĖĆĎċă Ēăē ćĒ ĂăĒćąčăĂ ēĎ ČÿĊă ēĆă ĒēĔĂăčēĒ
ÿāēćĕăċĘ ēĆćčĊ ÿĀĎĔē ēĆă ĒĔĀĉăāēܡ ćēĒ ĎĕăđċÿďĒܡ ÿčĂ āĎččăāēćĎčĒ ēĎ ĎēĆăđ ʟăċĂĒ ĎĄ ĒēĔĂĘܡ ÿčĂ
ēĆăč ēĎ ċăÿĂ ēĆăČ ēĎĖÿđĂĒ āđăÿēćčą ÿ āĎČďċăė ĎďćčćĎč Ďč ēĆă ąćĕăč ēĎďćāܥ �čĎēĆăđ ćČďĎđēܼ
ÿčē ĄăÿēĔđă ĎĄ ēĆă Ēăē ćĒ ēĆÿē ćē ċăÿĂĒ ēĆă ĒēĔĂăčēĒ ēĎ ČÿĊă ĔĒă ĎĄ ēĆăćđ ēăėēĀĎĎĊܡ đÿēĆăđ ēĆÿč
ÿčĘ Ăćąćēÿċ ĒĎĔđāăĒ ĎĄ ćčĄĎđČÿēćĎč ܱăܥąܥ ĒċćĂăĒ ĄđĎČ ÿ ēăÿāĆăđܡ ēĎ ĖĆćāĆ ēĆăĘ ÿđă ÿāāĔĒēĎČăĂ
čĎĖÿĂÿĘĒ ćč āċÿĒĒăĒܲܥ �Ćă ēăÿāĆćčą Ēăē ĖÿĒ ēăĒēăĂ ćč ÿ ĒÿČďċă ĀćĎċĎąĘ ĒăČćčÿđ āċÿĒĒăĒ ÿēēăčܼ
ĂăĂ ĀĘ ގއ ĒēĔĂăčēĒܥ �ĎċċĎĖćčą ēĆă ċăĒĒĎčܡ ēĆă ĔĒăĄĔċčăĒĒ ĎĄ ēĆă Ēăē ĖÿĒ ăĕÿċĔÿēăĂ ēĆđĎĔąĆ
ĒăČćܼĒēđĔāēĔđăĂ ćčēăđĕćăĖĒ ĖćēĆ ēĆđăă đăĒďĎčĂăčēĒܡ ĖĆĎ ĆÿĂ ēÿĊăč ďÿđē ćč ēĆă āċÿĒĒܥ 
ĎĖܼ
ăĕăđܡ ČĎđă ēăĒēćčą ċăĒĒĎčĒ ÿčĂ ČĎđă ĒćČćċÿđ ćčēăđĕćăĖĒ ĖćēĆ ÿēēăčĂćčą ĒēĔĂăčēĒ ĖĎĔċĂ Āă
čăăĂăĂ ēĎ āĎčāċĔĒćĕăċĘ ďđĎĕă ēĆă ăʗăāēćĕăčăĒĒ ĎĄ ēĆćĒ ēăÿāĆćčą Ēăēܥ

ăĘ ĖĎđĂĒܯ ���� ČăēĆĎĂĒܬ ćčēăđĂćĒāćďċćčÿđĘ āĎččăāēćĎčĒܬ ēăÿāĆćčą ĀđĎāĆĔđăܬ āĎČďċăėćēĘܬ ĔčćĕăđĒÿċćēĘܰ
ܱ�ĔĀČćēēăĂܤ ކވ �āēĎĀăđ ܡކވކވ �āāăďēăĂܤ ފވ �āēĎĀăđ ܡކވކވ �ĔĀċćĒĆăĂܤ ގވ �ăāăČĀăđ ܲކވކވ

� .SYWTIZHYNTS

�Ćă ēĎďćā ĎĄ ďĎćĒĎčĎĔĒ ďċÿčēĒ ćĒ čĎē ĎčċĘ ÿč ćčēăđăĒēćčą ÿđăÿ ĎĄ ĒēĔĂĘ ĖćēĆćč ēĆă ʟăċĂ ĎĄ ĀćĎċĎąĘܡ ĀĔē
ĊčĎĖċăĂąă ÿĀĎĔē ćē ćĒ ÿċĒĎ ÿč ÿĂĕÿčēÿąă ćč ăĕăđĘĂÿĘ ċćĄăܥ �Ćă ďđÿāēćāÿċ ĔĒăĄĔċčăĒĒ ĎĄ ēĆă ćčĄĎđČÿēćĎč
ČÿĊăĒ ēĆă ĒēĔĂăčēĒ ēĆćčĊ ÿĀĎĔē ēĆă ēĎďćā ćč ÿ ĖćĂăđ āĎčēăėēܥ �č ĒăāĎčĂÿđĘ ăĂĔāÿēćĎčܡ ēĆă ĒēĔĂăčēĒ ąÿćč
ēĆćĒ ćčĄĎđČÿēćĎč ďđăĂĎČćčÿčēċĘ ĄđĎČ ĀĎēÿčĘ ďĎĒēăđĒ Ďđ ĄđĎČ ēĆă ČÿēăđćÿċĒ ďđăďÿđăĂ ĀĘ ēĆăćđ ēăÿāĆăđ
ܱĖĆĎ ĖĎđĊĒ ĖćēĆ ĒďăāćÿċćĒē ēăėēĀĎĎĊĒ ēĎ ČÿĊă ēĆăĒă ČÿēăđćÿċĒܲ ĖĆćāĆ ÿđă ČĎđă ĒĔćēăĂ ĄĎđ ēĆă ĒēĔĂăčēĒ݆
ĔĒăܥ �Ē Ąÿđ ÿĒ ēăÿāĆćčą ďĎĒēăđĒ ąĎܡ Ďčă ăėÿČďċă ĖĎĔċĂ Āă ÿ ďĎĒēăđ ďĔĀċćĒĆăĂ ĀĘ �āćăčēćÿ �ĔĀċćĒĆćčą

ĎĔĒă ÿčĂ ēđÿčĒċÿēăĂ ćčēĎ �ęăāĆ ĀĘ ܥ� �ĘčăĊܡ ĖĆćāĆ āĎčēÿćčĒ đăÿċćĒēćā ćČÿąăĒ ĎĄ āĆĎĒăč ďĎćĒĎčĎĔĒ
ďċÿčēĒ ēĆÿē ąđĎĖ ćč ēĆă �ęăāĆ �ăďĔĀċćāܥ �Ćă ďĎĒēăđ ąćĕăĒ ēĆă čÿČă ĎĄ ăÿāĆ ďćāēĔđăĂ ďċÿčē ÿčĂ ÿċĒĎ ĒĎČă
ĀÿĒćā ćčĄĎđČÿēćĎč ÿĀĎĔē ďĎćĒĎčĎĔĒ ďċÿčēĒ ÿē ēĆă ēĎď ďÿđēܥ �čĎēĆăđ ÿċēăđčÿēćĕă ĔĒăĂ ćĒ ÿ ďĎĒēăđ ďĔĀċćĒĆăĂ
ĀĘ 
ċăēēܥ �Ćăč ćē āĎČăĒ ēĎ ēĆă ĒĎĔđāăĒ ĎĄ ĒďăāćÿċćęăĂ Ēāćăčēćʟā ćčĄĎđČÿēćĎč ĖĆćāĆ ēĆă ĒēĔĂăčēĒ ÿāāăĒĒ
ēĆđĎĔąĆ ēĆăćđ ēăÿāĆăđܡ ēĆăđă ÿđă Ēăĕăđÿċ ďĔĀċćāÿēćĎčĒ ÿĕÿćċÿĀċăܥ �Ďđ ăėÿČďċăܡ ÿ ĀĎĎĊ ĀĘ ܥ� �ĎĕěĊ ÿčĂ

ܥ 
ŲĒăĊ āÿċċăĂ �ÿǊă ĉăĂĎĕÿēŊ đĎĒēċćčĘܢ ÿčĎēĆăđ āÿċċăĂ �ăĂĎĕÿēŊ đĎĒēċćčĘ āĎܼÿĔēĆĎđăĂ ĀĘ ܥ� �ēÿđȂ ÿčĂ
�ܥ �ăđąăđܢ ÿčĂ ÿ ĐĔćēă đăāăčē ďĔĀċćāÿēćĎč āÿċċăĂ �ċÿčēĒ ēĆÿē 
ćċċܤ � �ÿēĔđÿċ 
ćĒēĎđĘ ĎĄ ēĆă �ĎđċĂ݆Ē �ĎĒē
�ÿčąăđĎĔĒ �ċÿčēĒ ĀĘ ܥ� ܥ� �ÿĔāăĘ ÿčĂ ܥ� �ÿđĒĒĎčܥ �č ďċÿāă ĎĄ ēĆă ďĎĒēăđĒ ēĆă ēăÿāĆăđĒ āÿč ÿċĒĎ ĔĒă
ēăÿāĆćčą āÿđĂĒ ďĔĀċćĒĆăĂ ĀĘ �ĎČďĔēăđ �ăĂćÿމ݁އܥ 
ĎĖăĕăđܡ ēăÿāĆćčą ČÿēăđćÿċĒ ćč ÿčĘ ĎēĆăđ ċÿčąĔÿąă
ēĆÿč �ęăāĆ ÿđă ĆÿđĂċĘ ăĕăđ ĔĒăĂ ćč ĎĔđ ĒāĆĎĎċĒ ÿčĂ ēĆăđăĄĎđăܡ ÿ āĎČďċăė ēăÿāĆćčąČÿēăđćÿċ Ďč ēĆćĒ ēĎďćā
ēĆÿē ĖĎĔċĂ ĒÿēćĒĄĘ ēĆă čăăĂĒ ĎĄ ĀćĎċĎąĘ ĒăČćčÿđ ċăĒĒĎčĒ ÿē ąđÿČČÿđ ĒāĆĎĎċĒ ĆÿĒ ĒĎ Ąÿđ čĎē Āăăč ČÿĂăܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ލފܼކފ ĂĎćދކކގވވއކވކވ����ܭލމމއދܥކއܤ ކފ
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�Ćÿē ćĒ ĖĆĘ � ĂăāćĂăĂ ēĎ ÿēēăČďē ēĎ āđăÿēă ćē ÿčĂ ćčāĎđďĎđÿēă ēĆă ���� ČăēĆĎĂĒܡ ĖĆćāĆ ÿċċĎĖ ēĆă
ĒēĔĂăčēĒ ēĎ ĕćăĖ ēĆă ēĎďćā ćč ÿ ĀđĎÿĂăđ āĎčēăėē ÿčĂ āĎččăāē čăĖċĘ ąÿćčăĂ ćčĄĎđČÿēćĎč ĖćēĆ ĖĆÿē ēĆăĘ
ÿċđăÿĂĘ ĊčĎĖފܥ �Ćă Čÿćč ĎĀĉăāēćĕă ĎĄ ēĆćĒ ĖĎđĊ ĖÿĒ ēĆă āđăÿēćĎč ĎĄ ēĆă ēăÿāĆćčą Ēăē ÿĀĎĔē ďĎćĒĎčĎĔĒ
ďċÿčēĒܥ �ē āĎčĒćĒēĒ ĎĄ Ēăĕăđÿċ ďÿđēĒܤ ÿ ēăÿāĆćčą ĀđĎāĆĔđă ĖćēĆ ކދ ďĎćĒĎčĎĔĒ ďċÿčēĒ ēĆÿē ąđĎĖ ćč ēĆă �ęăāĆ
�ăďĔĀċćā ÿčĂ ēĆă Ēăē ćĒ āĎČďċăēăĂ ĖćēĆ Ēăĕăđÿċ ĖĎđĊĒĆăăēĒܡ ÿ ĀĎÿđĂ ąÿČă ÿčĂ ÿ ČÿēāĆćčą ąÿČăܥ
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݇�đćēćāÿċ ēĆćčĊćčą ćĒ ćčĂăďăčĂăčē ēĆćčĊćčąܥ �č ÿ āċÿĒĒ ēĆÿē ćĒ ēÿĔąĆē ĕćÿ ēĆă ČăēĆĎĂĒ ĎĄ āđćēćāÿċ ēĆćčĊćčąܡ
ăĕăđĘ ďăđĒĎč āđăÿēăĒ ēĆăćđ ĎĖč ĎďćčćĎčĒܡ ĕÿċĔăĒܡ ÿčĂ āĎčĕćāēćĎčĒܥ �ĎĀĎĂĘ āÿč ĂĎ ēĆă āđćēćāÿċ ēĆćčĊćčą
ĄĎđ ĘĎĔ݉ܥ ދ

�đćēćāÿċ ēĆćčĊćčą ćĒ ÿ ĂćĂÿāēćā ČăēĆĎĂ ēĆÿē čĎē ĎčċĘ ēăÿāĆăĒ ĒēĔĂăčēĒ ēĎ āĎĎďăđÿēă ĖćēĆ Ďčă ÿčĎēĆăđ
ÿčĂ ćč ąđĎĔďĒܡ ĀĔē ÿċĒĎ ēĎ ēĆćčĊ ÿčĂ ĄĎđČĔċÿēă ćĂăÿĒ ćčĂăďăčĂăčēċĘܥ �ĆăĒă ÿđă ĒĊćċċĒ ăĕăđĘ ĒēĔĂăčē
ĒĆĎĔċĂ ďĎĒĒăĒĒܥ � āĆĎĒă ēĎ ĔĒă ēĆă āđćēćāÿċ ēĆćčĊćčą ČăēĆĎĂĒ ĖĆćċă āđăÿēćčą ēĆă ĀĎēÿčĘ Ēăē ĀăāÿĔĒă
ćē ĆăċďĒ ēĆă ĒēĔĂăčēĒ ďđăāćĒăċĘ ĂăĕăċĎď ēĆăĒă ĒĊćċċĒܥ �ăÿđčćčą ēĎ ēĆćčĊ āđćēćāÿċċĘ ćĒ ăĒĒăčēćÿċ ĄĎđ ĄĔēĔđă
ąăčăđÿēćĎčĒܥ �ē ēĆă ĀÿĒćĒ ĎĄ ēĆćĒ ÿďďđĎÿāĆ ćĒ ēĆă ÿĀćċćēĘ ēĎ ēĆćčĊ ĒāăďēćāÿċċĘ ÿĀĎĔē Ăăʟčćēćĕă āċÿćČĒ
ÿčĂ ēĎ ēĆćčĊ ÿĀĎĔē ćĒĒĔăĒ ÿčĂ āĎččăāē ēĆăČ ēĎ ÿ ĕÿđćăēĘ ĎĄ ĎēĆăđ ēĎďćāĒܥ �ē ćĒ ÿċĒĎ čăāăĒĒÿđĘ ēĎ Āă ÿĀċă
ēĎ āĎČďÿđă čăĖċĘ ÿāĐĔćđăĂ ĊčĎĖċăĂąă ēĎ ĖĆÿē Ďčă ÿċđăÿĂĘ ĊčĎĖĒ ÿčĂ ēĎ āĎčĒćĂăđ ąćĕăč ēĎďćāĒ ÿčĂ
ćĒĒĔăĒ ĄđĎČ ĕÿđćĎĔĒ ÿčąċăĒܡ ćܥăܥ ēĎ ćčāċĔĂă ćč Ďčă݆Ē đăÿĒĎčćčą čĎē ĎčċĘ ēĆă čÿēĔđÿċ Ēāćăčēćʟā ĕćăĖďĎćčē
ĀĔē ÿċĒĎ ćčĒćąĆēĒ ĄđĎČ ēĆă ĆĔČÿčćēćăĒܥ � ďăđĒĎč ĖĆĎ ēĆćčĊĒ āđćēćāÿċċĘ āÿč ēĆĔĒ ēĆćčĊ ćČďÿđēćÿċċĘ ēĆă
āĎčĒēćēĔăčē ÿĒďăāēĒ ÿčĂ Ăćʗăđăčē ďăđĒďăāēćĕăĒ ĎĄ ÿ ąćĕăč ćĒĒĔă ÿčĂ ĀÿĒăĂ Ďč ĒĔāĆ āĎčĒćĂăđÿēćĎčĒ āÿč
ăĕÿċĔÿēă ÿ ĒćēĔÿēćĎč ÿčĂ ČÿĊă ÿč ÿĂăĐĔÿēă ĂăāćĒćĎčފܥ

�ÿĒăĂ Ďč ēĆă ĒēĔĂĘ āÿċċăĂ �đćēćāÿċܡ �ăʢăāēćĕăܡ �đăÿēćĕă �ĆćčĊćčą ÿčĂ �Ćăćđ �ăʢăāēćĎčĒ Ďč�āÿĂăČćā
�āĆćăĕăČăčē ďĔĀċćĒĆăĂ ćč ކވކވ ćē ćĒ ďĎĒĒćĀċă ēĎ āċÿćČ ēĆÿē āđćēćāÿċܡ đăʢăėćĕă ÿčĂ āđăÿēćĕă ēĆćčĊćčą Ćÿĕă
ÿ ĂăČĎčĒēđÿĀċĘ ďĎĒćēćĕă ćčʢĔăčāă Ďč ăÿāĆ ĎēĆăđ ÿčĂ ÿč ćčĂćĕćĂĔÿċ݆Ē ďđăĂćĒďĎĒćēćĎč ĄĎđ ÿāÿĂăČćā ĒĔāܼ
āăĒĒތܥ

�Ćă ÿĀćċćēĘ ēĎ ēĆćčĊ āđćēćāÿċċĘ āÿč Āă āđĔāćÿċ ćč ąÿćčćčą Ďčă݆Ē ĂđăÿČ ĉĎĀܥ �č ČÿčĘ ďÿđēĒ ĎĄ ēĆă ĖĎđċĂܡ
Ďčă ĎĄ ēĆă ČĎĒē ćČďĎđēÿčē ćēăČĒ Ďčă ĖĎĔċĂ ďĔē ćčēĎ ÿ �� ÿđă āđćēćāÿċ ēĆćčĊćčą ÿčĂ ďđĎĀċăČܼĒĎċĕćčą
ĒĊćċċĒܥ �č ćčĂćĕćĂĔÿċ݆Ē ÿĀćċćēĘ ēĎ ĖĎđĊ ĖćēĆ ĎēĆăđĒ ćč ĒĎċĕćčą ÿ ďđĎĀċăČ āĎČăĒ ĄđĎČ ēĆăćđ āĎąčćēćĕă ÿčĂ
ĒĎāćÿċ ÿĀćċćēćăĒܡ ćܥăܥ ĊčĎĖċăĂąă ÿāĐĔćĒćēćĎč ÿčĂ ÿāēćĕă āĎČČĔčćāÿēćĎč ÿčĂ ďÿđēćāćďÿēćĎčܡ ÿČĎčą ĎēĆăđĒܥ
�ďÿđē ĄđĎČ ēĆă ÿĀćċćēĘ ēĎ ÿāēćĕăċĘ āĎĎďăđÿēă ĖćēĆ ĎēĆăđĒܡ Ďčă ĎĄ ēĆă ĊăĘ ĄÿāēĎđĒ ēĆÿē ćčʢĔăčāă ēĆă đăĒĔċē
ĎĄ ēĆă ĖĎđĊ Āăćčą ĂĎčă ćĒ ēĆă ćčĂćĕćĂĔÿċćēĘ ĎĄ ăÿāĆ ďÿđēćāćďÿčēލܥ �Ćă ���� ČăēĆĎĂĒ ÿđă ĂćĕćĂăĂ ćčēĎ
Ēăĕăđÿċ ďĆÿĒăĒܥ

�Ćă ݇�ĆđăăܼďĆÿĒă ēăÿāĆćčą ČĎĂăċ݉ ĂăĒāđćĀăĂ ĀăċĎĖ đăĒďăāēĒ ēĆă ČăāĆÿčćĒČĒ ĎĄ čÿēĔđÿċ ċăÿđčćčą
ÿčĂ đăďđăĒăčēĒ ÿ ĔčćĕăđĒÿċ ÿćĂ ćč ēĆă āđăÿēćĎč ĎĄ ċăÿđčćčą ĔčćēĒ ܥܴގܳ �ĕăđĘ ďĆÿĒă ăčāĎČďÿĒĒăĒ Ăćʗăđăčē
���� ČăēĆĎĂĒܡ ĒĔāĆ ÿĒ ĀđÿćčĒēĎđČćčąܡ ĄđăăĖđćēćčąܡ āđăÿēćĎč ĎĄ ČćčĂ ČÿďĒܡ đăÿĂćčą ĖćēĆ ĄĎċċĎĖܼĔď
ĐĔăĒēćĎčĒܡ đăÿĂćčą ćč ďÿćđĒ ăēāܤܥ ܥއ �ĕĎāÿēćĎč ܥވ �ăÿċćęÿēćĎč ĎĄ ēĆă Čăÿčćčą ĎĄ čăĖ ćčĄĎđČÿēćĎč ܥމ
�ăʢăāēćĎč

�Ĕđćčą ēĆă ʟđĒē ďĆÿĒă āÿċċăĂ ăĕĎāÿēćĎčܡ ēĆă ĒēĔĂăčē ĀăāĎČăĒ ÿāēćĕăܡ Ēćčāă Āăćčą ÿāēćĕă ćĒ ăĒĒăčēćÿċ
ĄĎđ ÿč ăʗăāēćĕă ċăÿđčćčą ďđĎāăĒĒܥ �Ćă ÿāēćĕćĒÿēćĎč ćĒ čăāăĒĒÿđĘ Ēćčāă ĒēĔĂăčēĒ āÿč ēĆćčĊ ćčĂăďăčĂăčēċĘ
ÿĄēăđĖÿđĂĒ ĖĆćċă ĔĒćčą ēĆăćđ ĎĖčĖĎđĂĒ ēĎ ăėďđăĒĒ đăċÿēăĂ ćĂăÿĒޏܥ �č ēĆă ĒăāĎčĂ ďĆÿĒă ĎĄ ēĆă ČĎĂăċܡ ēĆă
ēăÿāĆăđ ďđăĒăčēĒ ēĆă ĒēĔĂăčēĒ ĖćēĆ čăĖ ćčĄĎđČÿēćĎčܥ �ē ēĆă ĒÿČă ēćČăܡ ēĆă ĒēĔĂăčēĒ āĎčĄđĎčē ēĆă čăĖċĘ
ąÿćčăĂ ćčĄĎđČÿēćĎč ēĆÿē ēĆăĘ ÿċđăÿĂĘ ĊčĎĖ ÿčĂ āĎčĒćĂăđ ēĆă Čÿēēăđ ĄđĎČ Ăćʗăđăčē ďĎćčēĒ ĎĄ ĕćăĖܥ �Ćă
ēăÿāĆăđ ćčćēćÿēăĒ ÿ ĂćĒāĔĒĒćĎč ćč ąđĎĔďĒܡ ĖĆăđă ăĕăđĘĎčă ćĒ ÿāēćĕăċĘ ďÿđēćāćďÿēćčąܡ ÿĒ Ėăċċ ÿĒ ēĆćčĊćčą
ćčĂćĕćĂĔÿċċĘܥ

�č ēĆă ʟčÿċ ďĆÿĒă āÿċċăĂ đăʢăāēćĎčܡ ćē ćĒ āđĔāćÿċ ēĆÿē ēĆă ĒēĔĂăčēĒ ĄĎđČ ÿč ĎďćčćĎč ÿĀĎĔē ēĆă ēĎďćā
ĀăāÿĔĒă ēĆćĒ ĖÿĘ ēĆăĘ āÿčČÿĊă ĒĔđă ēĆăĘ Ćÿĕă ĔčĂăđĒēĎĎĂ ćē āċăÿđċĘܥ �ÿĒăĂ Ďč ēĆÿē ēĆă ĒēĔĂăčēĒ ĒĆĎĔċĂ
Āă ÿĀċă ēĎ ĒďăÿĊ āċăÿđċĘ ÿčĂ ʢĔăčēċĘ ÿĀĎĔē ēĆă ēĎďćāܥ �Ĕđćčą ąđĎĔď ĖĎđĊܡ āĎččăāēćĎčĒ ÿđă āđăÿēăĂ
ĀăēĖăăč ĊčĎĖč ÿčĂ čăĖ ćčĄĎđČÿēćĎč ÿčĂ ÿ āĎČďċăė ĎďćčćĎč đăċÿēăĂ ēĎ ēĆă ćĒĒĔă ćĒ ĄĎđČăĂގܥ �Ćă ďĎćčē
ĎĄ đăʢăāēćĎč ćĒ ĔĒćčą ēĆă ĒēĔĂăčēĒ݆ ăėďăđćăčāă ĖćēĆ ēĆă ēăÿāĆăđ݆Ē ăėďăđēćĒă ÿčĂ Čÿćčēÿćčćčą ÿ ēăÿāĆăđܼ
ĒēĔĂăčē āĎĎďăđÿēćĎč ćčĒēăÿĂ ĎĄ ēĆă ĒēÿčĂÿđĂ ăĕÿċĔÿēćĎč ĎĄ ďĔďćċĒܥ

�ܰ ��� �Ďāܰܡ ܡކވކވ ܡܲއܱއ ލފܼކފ ĂĎćދކކގވވއކވކވ����ܭލމމއދܥކއܤ އފ
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�čă ĎĄ ēĆă ČĎĒē ćČďĎđēÿčē ćĒĒĔăĒ ēĎ āĎčĒćĂăđ ĖĆćċă āđăÿēćčą ēĆă ēăÿāĆćčą ĀđĎāĆĔđă ÿĀĎĔē ďĎćĒĎčĎĔĒ
ďċÿčēĒ ĔĒćčą ēĆă ���� ČăēĆĎĂĒ ĖÿĒ ēĆă ʟčÿċ ĂăĒćąč ÿčĂ ċÿĘĎĔē ĎĄ ēĆă ďÿąăĒܥ �ćđĒēċĘܡ � ĂćĕćĂăĂ ēĆă
ċÿčĂĒāÿďă ĒćĂă ċÿĘĎĔē ĎĄ ēĆă ďÿąăĒ ćčēĎ ēĖĎ ĆÿċĕăĒܥ �Ćă ʟđĒē ďÿđē ćĒ ćčĄĎđČÿēćĕăܡ ÿčĂ ēĆă ĒăāĎčĂ ďÿđē
ćĒ ĂăĒāđćďēćĕăܥ �č ăÿāĆ ďÿąăܡ ēĆăđă ćĒ Ďčă ďċÿčē ĖćēĆ ćēĒ čÿČă Ėđćēēăč ćč �ęăāĆ ÿčĂ �ÿēćčܥ �Ćă ďċÿčēĒ
ćčāċĔĂăĂ ćč ēĆă ĀđĎāĆĔđă ÿđă ĂćĕćĂăĂ ćčēĎ ąđĎĔďĒ ÿāāĎđĂćčą ēĎ ēĆăćđ čÿēĔđÿċ ĆÿĀćēÿēܤ ĄĎđăĒēĒܡ ąđÿĒĒċÿčĂĒܡ
ʟăċĂĒ ÿčĂ đĔĀĀċă ĒćēăĒܡ ÿčĂ ďċÿčēĒ ąđĎĖćčą ćč ďÿđĊĒ ÿčĂ ąÿđĂăčĒܥ �Ćă ćČďĎđēÿčē ēĆćčą ćĒ ēĆÿē ēĆă ďÿąăĒ
ĎĄ ēĆă ĀđĎāĆĔđă ÿđă Ēăďÿđÿēă ÿčĂ đăČĎĕÿĀċăܡ ēĆĔĒ ĒēĔĂăčēĒ āÿč ĖĎđĊ ĖćēĆ ēĆăČ ćč ĒČÿċċ ąđĎĔďĒ Ďđ
ćčĂćĕćĂĔÿċċĘܥ �Ćă ĀđĎāĆĔđă ćčāċĔĂăĒ ÿ ċćĒē ĎĄ ēĆă ދ ąđĎĔďĒ ĎĄ ēĎėćā ĒĔĀĒēÿčāăĒ ČĎĒē āĎČČĎč ćč ďċÿčēĒܡ
āĎČďċăēă ĖćēĆ ÿ ĒĆĎđē āĆÿđÿāēăđćĒēćā ĎĄ ăÿāĆ ĎĄ ēĆăČܥ �Ćă ąđĎĔďĒ ÿđă ÿĒ ĄĎċċĎĖĒܤ ąċĘāĎĒćĂăĒܡ ÿċĊÿċĎćĂĒܡ
ăĒĒăčēćÿċ ĎćċĒ ÿčĂ đăĒćčĒܡ ďăďēćĂăĒ ÿčĂ ďđĎēăćčĒܡ ÿčĂ ʟčÿċċĘ ēÿččćčĒܥ �Ćă ēăÿāĆćčą ĀđĎāĆĔđă ćč �ęăāĆ ćĒ
ÿēēÿāĆăĂ ēĎ ēĆă ÿđēćāċă ćč ĒĔďďċăČăčēÿđĘ ČÿēăđćÿċĒܥ

��� 9MJ NSKTWRFYN[J UFWY TK YMJ UFLJ

�Ćă ēăėē ċĎāÿēăĂ ćč ēĆćĒ ďÿđē ĎĄ ăĕăđĘ ďÿąă ćĒ Ėđćēēăč ĀĎēĆ ćč ĀĔċċăē ďĎćčēĒ ÿčĂ ÿĒ āĎčēćčĔĎĔĒ ēăėēܥ �ĆćĒ
ċÿĘĎĔē ĖÿĒ āĆĎĒăč ēĎ ďđăĕăčē ēĆă ċĎĒĒ ĎĄ āĎčāăčēđÿēćĎč ćč ĒēĔĂăčēĒܥ �Ććċă đăÿĂćčą ēĆćĒ ćčĄĎđČÿēćĕă
ďÿđē ĎĄ ēĆă ĀđĎāĆĔđăܡ ēĆă đăÿĂăđ ĒĖćēāĆăĒ ĄđĎČ ēĆă ĀĔċċăēܼďĎćčē ĒēđĔāēĔđă ēĎ ēĆă āĎčēćčĔĎĔĒ ēăėēܥ �Ćă
ēăėē ĒēđĔāēĔđăĒ ÿđă ĀĎēĆ Ėđćēēăč ćč Ăćʗăđăčē āĎċĎĔđĒ ĖĆćāĆ ĄÿāćċćēÿēăĒ ĒēĔĂăčēĒӫ āĎčāăčēđÿēćĎčܥ �Ćă ʟđĒē
āĎčēćčĔĎĔĒ ēăėē ćĒ đăċÿēăĂ ēĎ ēĆă ÿĂĂćēćĎčÿċ ćčĄĎđČÿēćĎč ÿĀĎĔē ēĆă ēĎėćā ĒĔĀĒēÿčāă āĎčēÿćčăĂ ćč ÿ ďċÿčēܥ
�Ćă ĒăāĎčĂ āĎčēćčĔĎĔĒ ēăėē ÿĂĂĒ ćčēăđăĒēćčą ćčĄĎđČÿēćĎč ĖĆćāĆ ĒăđĕăĒ ēĎ ČÿĊă ēĆă ćčēăđĂćĒāćďċćčÿđĘ
āĎččăāēćĎčĒ ĖćēĆ ĎēĆăđ ʟăċĂĒ ĎĄ ĒēĔĂĘܡ ăܥąܥ ĖćēĆ ĆćĒēĎđĘܡ ċćĊă ćč ēĆă āÿĒă ĎĄ �ÿēĔđÿ ĒēđÿČĎčćĔČܥ �ĂĂćܼ
ēćĎčÿċ ćčēăđĂćĒāćďċćčÿđĘ ćčĄĎđČÿēćĎčČÿĊăĒ ċăĒĒĎčĒ ÿēēđÿāēćĕă ăĒďăāćÿċċĘ ēĆđĎĔąĆ āĎččăāēćĎčĒ ĎĄ ēĆă čăĖ
ćčĄĎđČÿēćĎč ăĒēÿĀċćĒĆăĂ ĀăēĖăăč ĒēĔĂăčēĒ݆ ʟăċĂ ĎĄ ćčēăđăĒēܥ �Ćă ēăėē Ėđćēēăč ćč ĀĔċċăē ďĎćčēĒ ďđăĒăčēĒ
ĀÿĒćā ćčĄĎđČÿēćĎč ÿĀĎĔē ēĆă ďċÿčēܡ ĒĔāĆ ÿĒ ēĆă ĄÿČćċĘܡ ÿ ċćĒē ĎĄ ďĎćĒĎčĒ ćč ēĆă ďċÿčēܡ ēĆă ćčʢĔăčāă ĎĄ ēĆă
ďĎćĒĎč Ďč ēĆă ĆĔČÿč ĀĎĂĘ Ďđ ĒĘČďēĎČĒ ĎĄ ďĎćĒĎčćčąܥ

�ċÿđćēĘ ĖÿĒ ÿč ăĒĒăčēćÿċ āđćēăđćĎč ÿĒ Ėăċċܡ ēĆăđăĄĎđă ēĆă ĄĎċċĎĖćčą ēĖĎ ĒĘČĀĎċĒ ÿđă ĔĒăĂ ćč ēĆă ēăÿāĆܼ
ćčą ĀđĎāĆĔđăܤ ÿ đăĂ ăėāċÿČÿēćĎč ČÿđĊ ܲܧܱ ÿčĂ ÿ ąđăăč ĐĔăĒēćĎč ČÿđĊ ܥܲܩܱ 	ăčăđÿċċĘܡ ÿ đăĂ ăėāċÿČÿēćĎč
ČÿđĊ đăďđăĒăčēĒ ĒĎČă Ėÿđčćčąܡ ēĆĔĒ ćē ćĒ ĔĒăĂ ćč ēĆă ĀđĎāĆĔđă ĖćēĆ ĆćąĆċĘ ďĎćĒĎčĎĔĒ ďċÿčēĒ Ďđ ĖĆăđă
ēĆăđă ćĒ ÿ Ăÿčąăđ ĎĄ āĎčĄĔĒćčą Ďčă ďċÿčē ĖćēĆ ÿčĎēĆăđܡ ĖĆćāĆ ćĒ ÿ ċăąćēćČÿēă āĎčāăđč ćč đăÿċ ċćĄăܥ �čĎēĆăđ
ćČďĎđēÿčē ÿĒďăāē ĖÿĒ ēĆă Ąđăă Ēďÿāă ĄĎđ ÿ ĂćĒāĔĒĒćĎč ÿčĂ ĒĆÿđćčą ćĂăÿĒ đăċÿēăĂ ēĎ ēĆă ďċÿčē ćčćēćÿēăĂ ĀĘ
ĐĔăĒēćĎčĒ Ďđ ēĎďćāĒ ĖĆćāĆ ÿđă ÿċċ ČÿđĊăĂ ĀĘ ēĆă ąđăăč ĐĔăĒēćĎčČÿđĊܥ �ėăđāćĒăĒ ĎĄ ēĆćĒ ēĘďă ÿđă ĄĎāĔĒăĂ
Ďč ĒēĔĂăčēĒ݆ ĒďăÿĊćčą ĒĊćċċĒ ĀăāÿĔĒă ĒēĔĂăčēĒ ĒĆĎĔċĂ Āă ÿĀċă ēĎ ĒďăÿĊ āĎĆăđăčēċĘ ÿčĂ ďđăĒăčē ēĆăćđ
ćĂăÿĒ ćč ÿ āĎčāćĒă Čÿččăđ ÿčĂ ēĎ đăÿāē Ėăċċ ĖĆăč āĎčĄđĎčēăĂ ĖćēĆ ēĆă ĐĔăĒēćĎčĒ ĄđĎČ ēĆă ÿĔĂćăčāăܥ
�ĎđăĎĕăđܡ ēĆă ăėăđāćĒă ćČďđĎĕăĒ ēĆă ĒēĔĂăčēĒ݆ ÿĀćċćēĘ ēĎ ĄĎđČĔċÿēă ÿďďđĎďđćÿēă ÿđąĔČăčēĒ ÿčĂ āċÿđćĄĘ
ēĆăćđ ĎďćčćĎč Ďč ēĆă ēĎďćā ĔčĂăđ ĂćĒāĔĒĒćĎč ĀĘ ÿčÿċĘęćčą ĕÿđćĎĔĒ ďĎćčēĒ ĎĄ ĕćăĖ ÿčĂ āĎčĒćĂăđćčą ÿċċ
ďđĎĒ ÿčĂ āĎčĒܥ �ē ēĆă ĒÿČă ēćČăܡ ēĆă ăėăđāćĒă ēăÿāĆăĒ ēĆă ĒēĔĂăčēĒ ĖĆĎ ÿđă ċćĒēăčćčą ēĎ ĔčĂăđĒēÿčĂ ēĆă
ĒďăÿĊăđӫĒ ĎďćčćĎčܥ �Ćă ćčĄĎđČÿēćĎč ÿčĂ ăėăđāćĒăĒ ĖćēĆ ēĆă ąđăăč ĐĔăĒēćĎč ČÿđĊĒ ÿċĒĎ ÿċċĎĖ ĄĎđ Ēăĕăđÿċ
ĎďēćĎčĒ Ďč ēĆă ďÿđē ĎĄ ēĆă ēăÿāĆăđܥ �Ďđ ćčĒēÿčāăܡ ēĆăĘ āÿč Ēăē ēĆă ĒēĔĂăčēĒ ÿč ćčĄĎđČÿēćĎčܼĒăÿđāĆćčą
ăėăđāćĒă ÿĒ ĆĎČăĖĎđĊ ÿčĂ ċăÿĂ ÿ ĂćĒāĔĒĒćĎč ÿĀĎĔē ćē ćč ēĆă čăėē ċăĒĒĎčܡ ĀÿĒăĂ Ďč ēĆăćđ ʟčĂćčąĒܥ 
ĎĖܼ
ăĕăđܡ ćē ćĒ ďĎĒĒćĀċă ēĎ Ćÿĕă ēĆă ĂćĒāĔĒĒćĎč ćČČăĂćÿēăċĘ ÿĄēăđ ēăÿāĆćčą ēĆă Čÿēăđćÿċܥ �Ćă ąđăăč ĐĔăĒēćĎč
ČÿđĊ ܲܩܱ ĂĎăĒ čĎē ÿċĖÿĘĒ ĖĎđĊ ÿĒ ÿ ĒĘČĀĎċ ĄĎđ ÿ ĂćĒāĔĒĒćĎčܥ �ē āÿč ÿċĒĎ āĎččăāē ēĆă ďċÿčē ĖćēĆ ÿčĎēĆăđ
đăċÿēăĂ ĊćčĂ ĖĆćāĆ ĂćʗăđĒ ćč ēĆă Ăăąđăă ĎĄ ēĎėćāćēĘ Ďđ ćē ĒćąčÿċĒ ÿč ćčēăđĂćĒāćďċćčÿđĘ āĎččăāēćĎčܥ 
ăčāăܡ
� ČÿĂă ÿč ăʗĎđē ēĎ āđăÿēă ÿĒ ĕÿđćăĂ ăėăđāćĒăĒ ÿĒ ďĎĒĒćĀċă ēĎ ďđăĕăčē ēĆă ĒēĔĂăčēĒ ĄđĎČ ąăēēćčą ĀĎđăĂܥ
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�č ēĆă ĂăĒāđćďēćĕă ďÿđē ĎĄ ēĆă ēăÿāĆćčą ĀđĎāĆĔđă ďÿąăĒܡ ēĆăđă ÿđă āĆăČćāÿċ ĒēđĔāēĔđăĒ ĎĄ āĎČďĎĔčĂĒ
ďđăĒăčē ćč ēĆă ďċÿčēĒܡ ďćāēĔđăĒ ĎĄ ēĆă ĖĆĎċă ďċÿčē ÿčĂ ćēĒ ćČďĎđēÿčē ČĎđďĆĎċĎąćāÿċ āĆÿđÿāēăđćĒēćāĒܥ �ĆćĒ
ďÿđē ÿċĒĎ ĒĆĎĖĒ ēĆă āĆăČćāÿċ ĒēđĔāēĔđăĒ ĎĄ ēĆă ČĎĒē ďĎēăčē ďĎćĒĎčĎĔĒ ĒĔĀĒēÿčāăĒ ĄĎĔčĂ ćč ēĆă ďċÿčēĒܡ
ĖĆćāĆ ćĒ ÿč ăėÿČďċă ĎĄ ÿčĎēĆăđ ćčēăđĂćĒāćďċćčÿđĘ āĎččăāēćĎč ÿĒ āĆăČćĒēđĘ ÿčĂ ĀćĎċĎąĘ ÿđă āċĎĒăċĘ đăܼ
ċÿēăĂܥ �Ďđ ēĆÿē đăÿĒĎčܡ ćē ćĒ ćČďĎđēÿčē ēĎ ăčāĎĔđÿąă ēĆăćđ ćčēăđĂćĒāćďċćčÿđĘ āĎččăāēćĎčܥ �Ďđ ćčĒēÿčāăܡ ēĆă
ÿĀćċćēĘ ēĎ ĔĒă ĊčĎĖċăĂąă ĄđĎČ āĆăČćĒēđĘ ēĎ ĂăēăđČćčă ďÿđēĒ ĎĄ ÿ ČĎċăāĔċă āÿč Āă āđĔāćÿċ ĄĎđ ĀĎĎĒēćčą ÿ
ĒēĔĂăčē݆Ē ĒăċĄܼāĎčʟĂăčāăܥ �Ą ēĆă ĒēĔĂăčē ćĒ ÿĀċă ēĎ āċÿĒĒćĄĘ ēĆă ďÿđēĒ ĎĄ ÿ ČĎċăāĔċă ćčēĎ Čÿćč āĆăČćāÿċ
āÿēăąĎđćăĒ ĀÿĒăĂ Ďč ēĆă ēĘďćāÿċ ĄĔčāēćĎčÿċ ąđĎĔďĒܡ ćē āÿč ďĎĒćēćĕăċĘ ćčʢĔăčāă ĒēĔĂăčēӫĒ ĎďćčćĎč Ďč ĒĔĀܼ
ĉăāēĒ ĒĔāĆ ÿĒ ĀćĎċĎąĘ ÿčĂ āĆăČćĒēđĘ �čĎēĆăđ đăÿĒĎčĖĆĘ ēĆă āĎččăāēćĎč ĀăēĖăăč ĀćĎċĎąĘ ÿčĂ āĆăČćĒēđĘ
ćĒ ĔĒăĄĔċ ćĒ ēĆÿē ēĆă āĎČĀćčÿēćĎč ĎĄ āĆăČćĒēđĘ ÿčĂ ĀćĎċĎąĘ ćĒ ĐĔćēă ĄđăĐĔăčē ćč ēăđČĒ ĎĄ ēăÿāĆăđ Ēďăāćÿċܼ
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ćęÿēćĎčĒܡ ÿčĂ āĎčĒăĐĔăčēċĘ ēĆă ēăÿāĆăđ ćĒ āÿďÿĀċă ĎĄ ÿčĒĖăđćčą ÿčĘ ĄĎċċĎĖܼĔď ĐĔăĒēćĎčĒ ēĆă ĒēĔĂăčēĒ
ČÿĘ Ćÿĕăܥ ܱ�ċēĆĎĔąĆܡ ēĆćĒ ĒďăāćÿċćęÿēćĎč ćĒ čĎē ÿ đăĐĔćđăČăčē ĀăāÿĔĒă ēĆă ēăÿāĆăđ āÿč ďđăďÿđă ĄĎđ ēĆă
ĐĔăĒēćĎčĒ ÿē ĆĎČăܲܥ �ćČĔċēÿčăĎĔĒċĘܡ ēĆă āĆăČćĒēđĘܼĀćĎċĎąĘ āĎČĀćčÿēćĎč ĎĄ ĒăČćčÿđĒ ćĒ ĎĄēăč ďđăĄăđđăĂ
ĀĘ ąđÿČČÿđ ĒāĆĎĎċ ĒēĔĂăčēĒ ćč ēĆăćđ ċÿĒē ēĖĎ ĘăÿđĒ ĎĄ ĒāĆĎĎċćčąܥ �ē ćĒ ÿē ēĆăĒă ĒēĔĂăčēĒ ēĆă ăĂĔāÿēćĎčÿċ
Ēăē ćĒ ďđćČÿđćċĘ ēÿđąăēăĂܥ

�ďÿđē ĄđĎČ ēĆă āĆăČćāÿċ ĒēđĔāēĔđăĒܡ ēĆćĒ ďÿđē ĎĄ ēĆă ďÿąă ÿċĒĎ āĎčēÿćčĒ ďĆĎēĎąđÿďĆĒ ĎĄ ăÿāĆ ĎĄ ēĆă
ďċÿčēĒ ćčāċĔĂćčą ēĆăćđ ĀĎēÿčćāÿċ ĂăĒāđćďēćĎčܥ �ĆĎēĎąđÿďĆĒ ÿđă ăĒĒăčēćÿċ ĄĎđ ċăÿđčćčą Ďđ ēăÿāĆćčą ĀĎēܼ
ÿčĘܥ �ēĔĂăčēĒ ÿđă ÿĀċă ēĎ āĎččăāē ēĆă ćčĄĎđČÿēćĎč ÿĀĎĔē ÿ ďċÿčē ĖćēĆ ćēĒ ĕćĒĔÿċ đăďđăĒăčēÿēćĎč ĖĆćāĆ ćĒ
ăėēđăČăċĘ ĆăċďĄĔċ ćč ēĆă ďđĎāăĒĒ ĎĄ đăČăČĀăđćčąܥ �Ćă ÿĄĎđăČăčēćĎčăĂ ċÿčĂĒāÿďă ċÿĘĎĔē ĎĄ ēĆă ďÿąăĒ
ÿčĂ ēĆăćđ ĂćĕćĒćĎč ćčēĎ ĆÿċĕăĒ ĖÿĒ āĆĎĒăč ĒďăāćʟāÿċċĘ ĒĎ ēĆÿē ēĆă ĒēĔĂăčēĒ ČćąĆē Ēăă ēĆă čÿČă ÿčĂ ēĆă
ďćāēĔđă ĎĄ ēĆă ďċÿčē ĒćČĔċēÿčăĎĔĒċĘ ēĎ Ąÿāćċćēÿēă ēĆă āĎččăāēćĎč ĎĄ ēĆă ĀĎēÿčćāÿċ ēăđČćčĎċĎąĘ ĖćēĆ ēĆă
ďćāēĔđăĒܥ �Ćă ďĆĎēĎąđÿďĆĒ āÿďēĔđă ēĆă čÿēĔđÿċ ĆÿĀćēÿē ÿčĂ ēĆă ČĎđďĆĎċĎąćāÿċċĘ đăċăĕÿčē ďÿđēĒ ĎĄ ēĆă
ÿčąćĎĒďăđČĎĔĒ ďċÿčēĒ čăāăĒĒÿđĘ ĄĎđ ēĆăćđ āĎđđăāē ćĂăčēćʟāÿēćĎčܡ ĒĔāĆ ÿĒ ÿ ʢĎĖăđܡ ÿ ċăÿĄ Ďđ ÿ ĄđĔćēܥ

�ćąĔđă ܤއ �ċċĔĒēđÿēćĕă Ďčă ďÿąă ĎĄ ēĆă ēăÿāĆćčą ĀđĎāĆĔđăܥ
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�ÿāĆ ĖĎđĊĒĆăăēܡ ĖĆćāĆ ĆÿĒ ēĆă ĒÿČă ċÿĘĎĔē ÿĒ ēĆă ĀđĎāĆĔđă ďÿąăĒܡ āĎčēÿćčĒ ēĖĎ ďċÿčēĒ ĖćēĆ ēĆă ĒÿČă
ĆÿĀćēÿēܥ � Āăċćăĕă ēĆÿē ĂĎĔĀċă ĖĎđĊĒĆăăēĒ Ėćċċ Āă ĔĒăĂ ďđćČÿđćċĘ ĄĎđ ĒĔČČÿđćęćčą ĒēĔĂćăĂČÿēăđćÿċ ĄđĎČ
ēĆă ēăÿāĆćčą ĀđĎāĆĔđăܥ �ĎđĊĒĆăăēĒ ČćąĆē ÿċĒĎ Āă ĔĒăĂ ĄĎđ ćčēđĎĂĔāćčą ÿ ēĎďćā ÿčĂ ĕăđćĄĘćčą ēĆă ćčćēćÿċ
ċăĕăċ ĎĄ ēĆă ĒēĔĂăčēĒ݆ ĊčĎĖċăĂąă �Ćă ĂĎĔĀċă ĖĎđĊĒĆăăēĒ āÿč Āă ĕćăĖăĂ ćč ēĆă ĒĔďďċăČăčēÿđĘ ČÿēăđćÿċĒ
ĎĄ ēĆă ÿđēćāċăܥ


čĎĖċăĂąă ēăĒēćčą ćĒ čĎē ĔĒă ĎĄ ēĆăĒăĖĎđĊĒĆăăēĒܥ �Ćă ăėăđāćĒăĒ ćč ēĆăČÿđă ĄĎāĔĒăĂ Ďč ēĆă ĒēĔĂăčē݆Ē
ÿĀćċćēĘ ēĎ ēĆćčĊ ÿĀĎĔē ÿ ąćĕăč ďċÿčēܡ ēĎ āĎččăāē ĕÿđćĎĔĒ ďćăāăĒ ĎĄ ćčĄĎđČÿēćĎč ĖćēĆ ĖĆÿē ćĒ ÿċđăÿĂĘ Ąÿܼ
Čćċćÿđ ēĎ ēĆăČ ÿčĂ ēĎ ĒēćČĔċÿēă ēĆăćđ ćčēăđăĒē ćč ēĆă ēĎďćāܥ �č ēĆă ăėăđāćĒăĒܡ ēĆă ĒēĔĂăčēĒ ÿđă ăėďăāēăĂ
ēĎ ʟċċ ćč ąÿďĒ ćč ÿ ēăėēܡ ĂăĒāđćĀă ďćāēĔđăĒܡ ʟčĂ ÿčĂ āĎđđăāē ČćĒēÿĊăĒܡ ĂăāćĂă ĖĆăēĆăđ ĒēÿēăČăčēĒ ÿđă ēđĔă
Ďđ ĄÿċĒă ÿčĂ āđĎĒĒܼĎĔē ĒēÿēăČăčēĒ ĔčđăċÿēăĂ ēĎ ēĆă ąćĕăč ďċÿčēܥ �ĔāĆ ēÿĒĊĒ ēăĒē ēĆă ĊčĎĖċăĂąă ċăÿđčăĂ
ĂĔđćčą ēĆă ċăĒĒĎčܥ �Ćă āĎđđăāē ÿčĒĖăđĒ āÿč Āă ĄĎĔčĂ ćč ēĆă ēăÿāĆćčą ĀđĎāĆĔđăܥ �Ē � ČăčēćĎčăĂ ĀăĄĎđăܡ
ēĆă Čÿćč ÿćČ ĎĄ ēĆă ĖĎđĊĒĆăăēĒ ćĒ ēĎ āĆăāĊ ĒēĔĂăčēĒӫ āÿďÿĀćċćēćăĒ ÿčĂ ēĆăćđ ÿĀćċćēĘ ēĎ ēĆćčĊ ćč āĎčēăėēܥ
�ĆćĒ ćĒ ēĆă đăÿĒĎč ēĆăĘ ÿċĒĎ ćčāċĔĂă ÿāēćĕćēćăĒܡ ĖĆăđă ĒēĔĂăčēĒ āÿč ĔĒă ēĆăćđ ĎĖč Ďđćąćčÿċ ćĂăÿĒܡ ĒĔāĆ
ÿĒ ČćčĂ ČÿďĒܡ āċĎĕăđܡ ĂćÿČĎčĂܡ Ďđ ÿ ĒĆĎđē Ėđćēēăč ēăėēܡ ÿċċ đăċÿēăĂ ēĎ Ďčă ďĎćĒĎčĎĔĒ ďċÿčē Ďđ ÿčĎēĆăđܥ
�ē ēĆă ĒÿČă ēćČăܡ ēĆăĒă ÿāēćĕćēćăĒ ČćąĆē ċăÿĂ ēĆă ĒēĔĂăčēĒ ēĎ ĄĎđČĔċÿēă ĐĔăĒēćĎčĒܡ ĖĆćāĆ ÿčĒĖăđćčą ĎĄ
ĖĆćāĆ ĄĔđēĆăđ ĂăăďăčĒ ēĆăćđ ĊčĎĖċăĂąă ÿčĂ ĔčĂăđĒēÿčĂćčą ĎĄ ďĎćĒĎčĎĔĒ ďċÿčēĒܥ
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��� 'TFWI LFRJ HWJFYNTS

�Ćă ĀĎÿđĂ ąÿČă ČÿĊăĒ ēĆă ăĂĔāÿēćĎčÿċ Ēăē ăĕăč ČĎđă ÿēēđÿāēćĕăܥ �Ććċă āđăÿēćčą ēĆă ăĂĔāÿēćĎčÿċ Ēăē �
ĖÿĒ ĄĎāĔĒăĂ Ďč ďđăĒăčēćčą ćČďĎđēÿčē ćčĄĎđČÿēćĎč ăʗăāēćĕăċĘ ÿĒ Ėăċċ ÿĒ ÿēēđÿāēćĕăċĘܥ �Ćă ąÿČă ćĒ ĕăđĘ
ĔčćĕăđĒÿċ ÿčĂ āÿč Āă ďċÿĘăĂ ćč Ăćʗăđăčē ĖÿĘĒ ÿčĂ Ćÿĕă Ăćʗăđăčē ďĔđďĎĒăĒܡ ÿĒ Ėđćēēăč ćč ēĆă đĔċăĒ ĎĄ ēĆă
ąÿČăܥ �Ę Čÿćč ąĎÿċĒ ĖĆćċă āđăÿēćčą ēĆă ąÿČă Ėăđă ēĆÿē ćē ćĒ ćčĄĎđČÿēćĕă Ęăē ĒćČďċă ÿčĂ ĄĔč ēĎ ďċÿĘ ÿē
ēĆă ĒÿČă ēćČăܥ �Ćă ĄÿāēĒ đăċÿēăĂ ēĎ ކދ ďĎćĒĎčĎĔĒ ďċÿčēĒ ÿđă ÿ ċĎē ĎĄ ćčĄĎđČÿēćĎč ēĎ đăČăČĀăđ ÿčĂ ēĆă
ĀĎÿđĂ ąÿČă āÿč Āă ÿč ăʗăāēćĕă ēĎĎċ ćč ēĆă ČăČĎđćęÿēćĎč ďđĎāăĒĒܥ �Ďđ ďċÿĘćčą ēĆă ąÿČă ēĆă ĄÿāēĎđĒ ĎĄ
āĎĎďăđÿēćĎč ÿĒ Ėăċċ ÿĒ āĎČďăēćēćĎč ÿđă ăĐĔÿċċĘ ćČďĎđēÿčēܥ

��� 7ZQJX TK YMJ LFRJ

�ēĔĂăčēĒ ďċÿĘ ēĆă ąÿČă ÿĒ ćčĂćĕćĂĔÿċĒ Ďđ ćč Ēăĕăđÿċ ąđĎĔďĒܥ �Ćÿē ĖÿĘ ēĆăĘ āÿč ďđÿāēćāă āĎĎďăđÿēćĎč ÿčĂ
ēĆă ăėďăđćăčāă ćĒ ĄĔđēĆăđ ćčēăčĒćʟăĂ ĀĘ ēĆă Ēăē ēćČă ċćČćēܥ �Ćă ďđćčāćďċă ĎĄ ēĆă ąÿČă ćĒ ÿĒ ĄĎċċĎĖĒܥ �
ĂăāĊ ĎĄ āÿđĂĒ ĖćēĆ ēĆă čÿČăĒ ĎĄ ēĆă ďĎćĒĎčĎĔĒ ďċÿčēĒ ćĒ ďĔē Ďč ēĆă ēÿĀċă Ąÿāă ĂĎĖčܥ �ċÿĘăđĒ đĎċċ ēĆă Ăćāă
ÿčĂ ČĎĕă ēĆăćđ ďćăāăĒ Ďč ēĆă ąÿČă ĀĎÿđĂ ĄđĎČ Ēēÿđē ēĎĖÿđĂĒ ēĆă ʟčćĒĆܥ � ďċÿĘăđ ďćāĊĒ ÿ āÿđĂ ĖĆăđă
ēĆă čÿČă ĎĄ ÿ ďċÿčē ćĒ Ėđćēēăč ÿčĂ ĄĔċʟċĒ ēĆă ēÿĒĊ ĖĆćāĆ ĕÿđćăĒ ĂăďăčĂćčą Ďč ēĆă āĎċĎĔđ ĎĄ ēĆă ʟăċĂ
ĖĆăđă ēĆăćđ ďćăāă ćĒ ĒēÿčĂćčąܥ �Ćă ĒĎċĔēćĎčĒ ēĎ ēĆă ēÿĒĊĒ Ăćʗăđ ĂăďăčĂćčą Ďč ĖĆăēĆăđ ēĆă ďċÿĘăđĒ ÿđă
ćčĂćĕćĂĔÿċĒ Ďđ ąđĎĔďĒܥ

��� 9MJ ,WFUMNH FXUJHYX TK YMJ GTFWI LFRJ

�ĆćĒ ĖÿĒ ÿčĎēĆăđ ĕăđĘ ćČďĎđēÿčē ÿĒďăāē ēĎ āĎčĒćĂăđ ĀăāÿĔĒă ēĆă ąÿČă ĒĆĎĔċĂ Āă ĕćĒĔÿċċĘ ÿēēđÿāēćĕă ĀĔē
čĎē ĂćĒēđÿāēćčąܡ ÿčĂ ĒćČďċă ÿčĂ ĄĔč ăčĎĔąĆ ēĎ ćčāćēă ĒēĔĂăčēĒ ēĎ ďċÿĘܥ �čćēćÿċċĘܡ ēĆă ćčēăčēćĎč ĖÿĒ ēĎ
ďđćčē ēĆă ąÿČă Ďč ÿ ĄĎċĂćčą ĀĎÿđĂܡ čĎčăēĆăċăĒĒܡ ÿĄēăđ ēĆă ʟđĒē ÿēēăČďēܡ � đăÿċćęăĂ ēĆÿē ćĄ ēĆă ąÿČă ČĔĒē
Āă ÿē ċăÿĒē އ� ďÿąă ĄĎđČÿēܡ ćē ĖĎĔċĂ Āă Āăēēăđ ēĎ ďđćčē ćē ĎĔē Ďč ÿ Āÿččăđܥ �Ąēăđ ēĆă čăėē āĎčĒćĂăđÿēćĎčܡ
� ĂăāćĂăĂ ēĎ ÿĂĉĔĒē ēĆă Ēćęă ĎĄ ēĆă ĀĎÿđĂ ēĎ ēĆă ďđĎďĎđēćĎčĒ ĎĄ ēĆă ĒēĔĂăčēĒӫ ĂăĒĊĒܥ �Ćă ąÿČă ÿđăÿ ćĒ Āćą
ÿčĂ ăčĎĔąĆ ēĎ Āă ĕćĒćĀċă ĄĎđ ކވ ďċÿĘćčą ĒēĔĂăčēĒ Ēćēēćčą ÿđĎĔčĂ ēĆă ĂăĒĊܥ

�ćąĔđă ܤވ �ćĒĔÿċćĒÿēćĎč ĎĄ ēĆă ĀĎÿđĂ ąÿČă

��� 'TFWI LFRJ YFXPX

�Ćă ąÿČă ēÿĒĊĒ ÿđă ĂăĒćąčăĂ ēĎ Āă ăčēăđēÿćčćčą ÿčĂ ďċÿĘĄĔċ ĖćēĆĎĔē ċĎĒćčą ēĆă Ďĕăđÿċċ ăĂĔāÿēćĎčÿċ ďĔđܼ
ďĎĒăܥ �Ććċă ďċÿĘćčą ēĆă ąÿČăܡ ĒēĔĂăčēĒ ĒĆĎĔċĂ Āă ÿĀċă ēĎ āĎČČĔčćāÿēă ĖćēĆ ăÿāĆ ĎēĆăđ ĔĒćčą ēĆă
āĎđđăāē ēăđČćčĎċĎąĘܥ �ċÿĘćčą ćč ąđĎĔďĒ ÿċċĎĖĒ ēĆă ĒēĔĂăčēĒ ēĎ ēăĒē ēĆăćđ čăĖ ĊčĎĖċăĂąă ćč ÿ ēăÿČ ÿĒ
Ėăċċ ÿĒ ďđÿāēćāă āĎČČĔčćāÿēćĎč ÿčĂ āĎĎďăđÿēćĎčܥ �Ćă ĀĎÿđĂ ąÿČă āÿč Āă ÿċĒĎ ĔĒăĂ ĖĆćċă āĆăāĊćčą ÿč
ćčĂćĕćĂĔÿċ݆Ē ĊčĎĖċăĂąăܥ �Ćă ąÿČă ēÿĒĊĒ ćčāċĔĂă ďÿčēĎČćČăܡ ĂđÿĖćčą ČĎđďĆĎċĎąćāÿċ āĆÿđÿāēăđćĒēćāĒ
ĎĄ ēĆă ďċÿčēܡ ăčĔČăđÿēćčą ćčēăđăĒēćčą ēĆćčąĒ Ďđ ĂăĒāđćĀćčą ēĆă ăʗăāē ĎĄ ÿ ďċÿčē݆Ē ďĎćĒĎč Ďč ēĆă ĆĔČÿč
ĀĎĂĘܥ
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���� (WJFYNTS TK YMJ 2FYHMNSL ,FRJ

�Ćă ČÿēāĆćčą ąÿČă ćĒ Ęăē ÿčĎēĆăđ ďÿđē ĎĄ ēĆă ăĂĔāÿēćĎčÿċ Ēăēܥ �ē ćĒ ćčēăčĂăĂ ĄĎđ ēĆă ĆćąĆăđ ąđÿĂăĒ ĎĄ
ďđćČÿđĘ ĒāĆĎĎċĒܡ ĖĆćāĆ ČăÿčĒ ďĔďćċĒ ÿē ēĆă ČćĂĂċă ĒāĆĎĎċ Ďđ ĉĔčćĎđ ĆćąĆ ĒāĆĎĎċ ċăĕăċܥ �Ćă ČÿēāĆćčą
ąÿČă ćĒ ăĒďăāćÿċċĘ ĒĔćēÿĀċă ĄĎđ ĒăĕăčēĆܼąđÿĂă ďĔďćċĒܡ ĖĆĎ ąăē ćč ēĎĔāĆ ĖćēĆ ĀĎēÿčĘ ĄĎđ ēĆă ĕăđĘ ʟđĒē
ēćČăܥ �Ćă ēĎďćā ĎĄ ďĎćĒĎčĎĔĒ ďċÿčēĒ ÿčĂ ēĆă ďĔďćċ݆Ē ÿĀćċćēĘ ēĎ đăāĎąčćęă ēĆăČ ćĒ ăĒĒăčēćÿċ ăĕăč ÿē ēĆćĒ
ÿąăܡ ÿčĂ ēĆćĒ ąÿČă ÿċċĎĖĒ ďĔďćċĒ ēĎ čÿēĔđÿċċĘ āĎččăāē ÿ ďćāēĔđă ÿčĂ čÿČă ĎĄ ÿ ďĎćĒĎčĎĔĒ ďċÿčē Ēćčāă
ăÿāĆ āÿđĂ āĎčēÿćčĒ ÿč ćċċĔĒēđÿēćĕă ďĆĎēĎ ĎĄ ēĆă ďċÿčē ÿčĂ ćēĒ čÿČă ćĒ ĆćąĆċćąĆēăĂ ćč ēĆă ĄĎđăąđĎĔčĂܥ �Ćă
āÿđĂ ÿċĒĎ āĎčēÿćčĒ ĒĎČă ÿĂĂćēćĎčÿċ ćčĄĎđČÿēćĎčܡ ĒĔāĆ ÿĒ ĖĆÿē ĄÿČćċĘ ēĆă ąćĕăč ďċÿčē ĀăċĎčąĒ ēĎ ÿčĂ ćēĒ
�ÿēćč čÿČăܥ

�Ćă ĒēđĎčąăĒē ďĎćčē ĎĄ ēĆă ČÿēāĆćčą ąÿČă ćĒ ćēĒ ĕÿđćÿĀćċćēĘܥ �Ćă ĂăāĊ ĎĄ āÿđĂĒ ćčāċĔĂăĒ ÿċċ ކދ ďĎćĒĎčܼ
ĎĔĒ ďċÿčēĒ ČăčēćĎčăĂ ćč ēĆă ēăÿāĆćčą ĀđĎāĆĔđă ĀĔē ćē ćĒ ďĎĒĒćĀċă ēĎ āĆĎĎĒă ĎčċĘ ēĆĎĒă ēĆÿē ēĆă ēăÿāĆăđ
ĂăăČĒ ēĆăČĎĒē āĎČČĎč ÿčĂ ēĆăČĎĒē ćČďĎđēÿčē ďċÿčēĒ ēĆă ĒēĔĂăčēĒ ĒĆĎĔċĂ ĊčĎĖܡ ÿčĂĖĎđĊ ĎčċĘ ĖćēĆ
ēĆăČ ĂĔđćčą ÿ ċăĒĒĎčܥ �ĆćĒ ćĒ ÿ ąĎĎĂ ĖÿĘ ēĎ ēăÿāĆ ēĆćĒ ēĎďćā ēĎ ĘĎĔčąăđ āĆćċĂđăčܥ �Ćă ąÿČă ćĒ ćčāċĔĂăĂ
ćč ēĆă ĒĔďďċăČăčēÿđĘ ČÿēăđćÿċĒ ćč ēĆă ĕăđĒćĎč ĄĎđ ďđćčē ÿĒ Ėăċċ ÿĒ ďđăĕćĎĔĒċĘ ČăčēćĎčăĂ ďÿđēćÿċ ďÿđēĒ ĎĄ
ēĆă ăĂĔāÿēćĎčÿċ Ēăēܥ

� 7JXZQYX FSI INXHZXXNTS

�ē ĖÿĒ čăāăĒĒÿđĘ ēĎ ēăĒē ēĆă ďđÿāēćāÿċćēĘ ÿčĂ ĔčćĕăđĒÿċćēĘ ĎĄ ēĆă āđăÿēăĂ ăĂĔāÿēćĎčÿċ Ēăē ćč ēăÿāĆćčą ďđÿāܼ
ēćāăܥ �Ďđ ēĆćĒ ďĔđďĎĒăܡ � ďđăďÿđăĂ ÿ ĂăēÿćċăĂ ċăĒĒĎč ďċÿč ĄĎđ Ďčă ēăÿāĆćčą ĒăĒĒćĎč ĖĆăđă ēĆă ĀĎēÿčĘ Ēăē
ĖĎĔċĂ Āă ĔĒăĂ ÿċĎčą ĖćēĆ ēĆă ďĆÿĒăܼމ ēăÿāĆćčą ČĎĂăċ ÿčĂ ēĆă ���� ČăēĆĎĂĒܥ �Ę ĎĀĒăđĕÿēćĎčĒ Ėăđă
ĄĎāĔĒăĂ Ďč ĖĆăēĆăđ ēĆă ĒēĔĂăčēĒ ÿāēćĕăċĘ ďÿđēćāćďÿēăĂ ćč ēĆă ÿāēćĕćēćăĒܡ ĖĆăēĆăđ ēĆăĘ āÿč ĔĒă ÿāāĔđÿēă
ēăđČćčĎċĎąĘ ÿčĂ ÿđąĔČăčēĒ ĖĆćċă ĂćĒāĔĒĒćčą ÿ ąćĕăč ēĎďćāܡ ÿčĂ ĆĎĖ ĒĔāāăĒĒĄĔċċĘ ēĆăĘ ĔĒă ēĆă ēăÿāĆćčą
ĀđĎāĆĔđăܥ

� āĆĎĒă ēĎ ąćĕă ēĆćĒ ċăĒĒĎč ēĎ ēĆćđĂܼĘăÿđ ĒăāĎčĂÿđĘ ĒāĆĎĎċ ĒēĔĂăčēĒ ܱēĆă ăĐĔćĕÿċăčē ĎĄ ĉĔčćĎđ Ęăÿđ ĎĄ
ĆćąĆ ĒāĆĎĎċܲ ćč ēĆăćđ ČćčĔēăܼކޏ ĀćĎċĎąĘ ĒăČćčÿđܥ �Ćă ĒăČćčÿđ ĒăĒĒćĎčĖÿĒ ÿēēăčĂăĂ ĀĘ ގއ ĒēĔĂăčēĒ ĄđĎČ
ފ āċÿĒĒăĒ ĎĄ ēĆă ĉĔčćĎđ ąđÿĂă ĎĄ ēĆă ąđÿČČÿđ ĒāĆĎĎċ ćč �ĘǊĊĎĕܥ �Ćđăă ĎĄ ēĆăČ Ėăđă ĒĔĀĒăĐĔăčēċĘ ćčēăđܼ
ĕćăĖăĂ ćč đăċÿēćĎč ēĎ ēĆăćđ ăėďăđćăčāă ĎĄ ēĆă ċăĒĒĎčܥ �ĆăĒă ēĆđăă ĒēĔĂăčēĒ ÿđă đăĄăđđăĂ ēĎ ÿĒ �ăĒďĎčĂăčē
ܡ� �ăĒďĎčĂăčē � ÿčĂ �ăĒďĎčĂăčē ܥ�

�č ēĆă ćčēđĎĂĔāēĎđĘ ʟĕă ČćčĔēăĒܡ ĖĆćāĆ āĎčĒēćēĔēăĂ ēĆă ăĕĎāÿēćĎč ďĆÿĒăܡ ēĆă ĒēĔĂăčēĒ ąĎē ÿāĐĔÿćčܼ
ēăĂ ĖćēĆ ēĆă ēĎďćā ÿčĂ ĂđăĖ Ďč ēĆăćđ ăėćĒēćčą ĊčĎĖċăĂąă ĄĎđ ēĆă ʟđĒē ēćČăܥ �Ćă ÿāēćĕćēĘ ăČďċĎĘăĂ Ćăđă
ĖÿĒ ĀđÿćčĒēĎđČćčąܥ �Ćă Ēēÿđēćčą ďĎćčē ݇ďĎćĒĎčĎĔĒ ďċÿčēĒ݉ ĖÿĒ Ėđćēēăč Ďč ēĆă ĖĆćēăĀĎÿđĂ ÿčĂ ēĆă ĒēĔܼ
ĂăčēĒ Ėăđă ĒĔďďĎĒăĂ ēĎ ćČČăĂćÿēăċĘ ÿĂĂ ēĎ ćē ĖĆÿēăĕăđ ēĆăĘ đăČăČĀăđăĂ ćč đăċÿēćĎč ēĎ ćēܥ �Ćă đăĒĔċēĒ
ēĆăč ďđăĒăčēăĂ ēĆă ēăÿāĆăđ ĖćēĆ ÿč ăĒēćČÿēă ĎĄ ēĆă ćčćēćÿċ ċăĕăċ ĎĄ ĊčĎĖċăĂąă ēĆă ĒēĔĂăčēĒ Ćÿĕă ÿĀĎĔē
ēĆă ēĎďćāܥ �Ćă ćčēăđĕćăĖĒ đăĕăÿċăĂ ēĆÿē ēĆă ĒēĔĂăčēĒ đăÿāēăĂ ēĎ ēĆćĒ ÿāēćĕćēĘ ćč Ăćʗăđăčē ĖÿĘĒܥ �Ĕđćčą
ēĆćĒ ēÿĒĊ ĖćēĆ ĖĆćāĆ ēĆăĘ ĂćĂ čĎē Ćÿĕă ÿčĘ ĂćʚāĔċēĘܡ �ăĒďĎčĂăčē � čĎēćāăĂ ÿ Ăćʗăđăčāă ćč ÿēēćēĔĂăĒ ēĎ
ćē ćč ēĆăćđ āċÿĒĒČÿēăĒܤ �Ę݋ āċÿĒĒČÿēăĒ Ėăđă ĐĔćēă ĆăĒćēÿčē ĂĔđćčą ĀđÿćčĒēĎđČćčąܡ ĒĎđē ĎĄ ēćČćĂܥ �Ćÿē ćĒ
ĀăāÿĔĒă Ėă ÿđă čĎē ĔĒăĂ ēĎ Āăćčą ąćĕăč Ēďÿāă ēĎ ēĆćčĊ ÿčĂ ăėďđăĒĒ ĎĔđ ēĆĎĔąĆēĒ Ďč ÿčĘ ēĎďćā ćč ÿ ĖÿĘ
ēĆÿē ĂĎăĒ čĎē đăĐĔćđă āċăÿđ đćąĆē Ďđ ĖđĎčą ÿčĒĖăđĒ ܥ݇ܲܦܱ �ăÿčĖĆćċăܡ �ăĒďĎčĂăčē � ĖÿĒ ĂćĒāĎČʟēăĂ ĀĘ
ēĆćĒ ÿāēćĕćēĘܤ ܲܦܱ݋ ĂĔđćčą ĀđÿćčĒēĎđČćčą Ėă ĆÿĂ ēĎ ąĎ ēĎ ēĆă ĀĎÿđĂ ÿčĂ Ėđćēă ēĆćčąĒ ÿčĂ ĖĆăč ćē ĖÿĒ ČĘ
ēĔđč ēĎ ąĎܡ ēĆăđă ĆÿĂ ÿċđăÿĂĘ Āăăč ÿ ċĎē Ėđćēēăčܡ ÿčĂ � āĎĔċĂ čĎē ēĆćčĊ ĎĄ ÿčĘēĆćčą ēĎ ÿĂĂ݇ܥ �Ąēăđ ēĆćĒܡ ēĆă
ĒēĔĂăčēĒ Ėăđă ĂćĕćĂăĂ ćčēĎ ďÿćđĒ ÿčĂ ąćĕăč ēĆă ēÿĒĊ ĎĄ ĄĎđČĔċÿēćčą ĐĔăĒēćĎčĒ đăąÿđĂćčą ēĆă ēĎďćā ēĆăĘ
ĖĎĔċĂ ċćĊă ēĎ Ćÿĕă ÿčĒĖăđăĂܥ �ÿāĆ ďÿćđ ēĆăč āĆĎĒă Ďčă ĐĔăĒēćĎč ēĆăĘ āĎčĒćĂăđăĂ ēĆă ČĎĒē đăċăĕÿčēܥ
�ĆăĒă ĐĔăĒēćĎčĒ Ėăđă ċÿēăđ ÿčĒĖăđăĂ ĀĘ ēĆă ēăÿāĆăđܥ �Ćă ēăÿāĆăđ ÿĒ ÿ ČăčēĎđ ďċÿĘăĂ ÿ Ēćąčćʟāÿčē đĎċă
ÿčĂ ăÿāĆ ĎĄ ēĆă �ăĒďĎčĂăčēĒ čĎēăĂ ÿ ČÿđĊăĂ Ăćʗăđăčāă ĂĔđćčą ēĆćĒ ĒăČćčÿđ ĒăĒĒćĎč ÿĒ ĎďďĎĒăĂ ēĎ ÿ
đăąĔċÿđ āċÿĒĒܥ �ăĒďĎčĂăčē ܤ� �ă݋ Ėăđă čĎē ĄĎđāăܼĄăĂ ēĆă ćčĄĎđČÿēćĎčܡ đÿēĆăđܡ ēĆă ēăÿāĆăđ ďđăĒăčēăĂ ĔĒ
ēĆă ćčĂćĕćĂĔÿċ ďċÿčēĒ Ďđ ēĆăćđ ăʗăāēĒ ćč ÿč ćčēăđăĒēćčą ĖÿĘ݉ܥ

�ăĒďĎčĂăčē � ăČďĆÿĒćęăĂ ÿ ĒăčĒă ĎĄ ăĐĔÿċćēĘ ĀăēĖăăč ēĆă ēăÿāĆăđ ÿčĂ ĒēĔĂăčēĒܤ �Ĕđćčą݋ ēĆćĒ ċăĒܼ
ĒĎčܡ � ĒÿĖ ēĆă ēăÿāĆăđ ČĎđă ÿĒ ÿ āĎČďÿčćĎč Ďđ ÿ ďÿđēčăđ ćč ċăÿđčćčąܢ ćē ĖÿĒ ČĎđă ÿĀĎĔē Āăćčą Ďč ēĆă
ĒÿČă ċăĕăċ ĖćēĆ ēĆă ēăÿāĆăđ ĖĆĎ ĖÿĒ Ćăċďćčą ĔĒ ČĎđă݇ܥ �ăĒďĎčĂăčē � ĖÿĒ ÿĖÿđă ĎĄ ÿ āăđēÿćč ċăĕăċ ĎĄ
ÿĔēĎčĎČĘ ĂĔđćčą ēĆă ďđĎāăĒĒܤ �Ćă݋ ēăÿāĆăđ ĒăăČăĂ ēĎ ċăÿĕă ĔĒ ēĎ ēăĒē ĎĔđĒăċĕăĒܡ ēĎ ďċÿĘ ēĆă ąÿČăܡ ēĎ
ʟčĂ ĎĔē ĖĆÿē Ėă ĊčăĖ݇ܥ ܥ݇ �ĒĊćčą ēĆă ēăÿāĆăđ ĐĔăĒēćĎčĒ ÿĀĎĔē ēĆă ēĎďćā ĖÿĒ ÿċĒĎ ÿ Āăčăʟē ĄĎđ ēĆă ĒēĔܼ
ĂăčēĒܤ ܲܦܱ݋ ÿčĂ ēĆăč � đăÿċċĘ ċćĊăĂ ēĆÿē ĖĆăčĖă ąĎē ēĎ ÿĒĊ ĐĔăĒēćĎčĒ Ėă āĎĔċĂ ēĆćčĊ ĄĎđ ĎĔđĒăċĕăĒ ÿĀĎĔē
ĖĆÿē Ėă Ėăđă ćčēăđăĒēăĂ ćč ĊčĎĖćčą݇ܥ

�Ćă ĒăāĎčĂ ďĆÿĒăܡ ēĆă đăÿċćĒÿēćĎč ĎĄ ēĆă Čăÿčćčą ĎĄ ēĆă čăĖ ćčĄĎđČÿēćĎčܡ ēăĒēăĂ ĖĆÿē āĎččăāēćĎčĒ
ēĆă ĒēĔĂăčēĒ ČÿĂă ćč đăċÿēćĎč ēĎ ēĆă Čÿćč ēĎďćā ÿčĂ ĆĎĖ Ėăċċ ēĆăĘ āĎĔċĂ ĖĎđĊ ćč ďÿćđĒܥ �ÿāĆ ďÿćđ
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ĖĎđĊăĂ ĖćēĆ މ ĒĆăăēĒ ĄđĎČ ēĆă ēăÿāĆćčą ĀđĎāĆĔđă ĖćēĆ ĂăēÿćċĒ ÿĀĎĔē ēĆđăă Ăćʗăđăčē ďĎćĒĎčĎĔĒ ďċÿčēĒܥ
�ē ēĆćĒ ďĎćčēܡ ēĆă ČăēĆĎĂ āÿċċăĂ ݇ćčĒăđē݉ ĖÿĒ ĔĒăĂܥ �ĆćĒ ćĒ ÿ ČăēĆĎĂ ĎĄ ĖĎđĊćčą ĖćēĆ ÿ ēăėēܡ ČÿđĊćčą
ēĆă ćčĄĎđČÿēćĎčܡ ÿčĂ ĂćĕćĂćčą ćē ćčēĎ ފ ąđĎĔďĒܤ ÿċđăÿĂĘ ĄÿČćċćÿđ ćčĄĎđČÿēćĎčܢ čăĖ ćčĄĎđČÿēćĎčܢ ĊčĎĖč
ćčĄĎđČÿēćĎč ďđăĒăčēăĂ ćč čăĖ ĖÿĘĒܢ ēĆćčąĒ ēĆÿē čăăĂ ēĎ Āă ăėďċÿćčăĂ ĄĔđēĆăđܥ �ĆăĘ ČÿĂă čĎēăĒ ĎĄ ÿċċ
ēĆćĒ ćč ēĆăćđ čĎēăĀĎĎĊĒܥ �ăĒďĎčĂăčē � ĆÿĂ ēĆćĒ ēĎ ĒÿĘ ÿĀĎĔē ĒĔāĆ ďÿćđ ĖĎđĊܤ �ĎĔ݋ āĎĔċĂ āĎċċÿĀĎđÿēă
ĖćēĆ ĘĎĔđ āċÿĒĒČÿēă čĎĖܡ ĖĆćāĆ ćĒ čĎē đăÿċċĘ ĂĎčă ćč čĎđČÿċ ċăĒĒĎčĒ ܢܲܦܱ � ēĆćčĊ ēĆÿē ćĄ ĘĎĔ ÿċċĎĖ ÿē
ċăÿĒē ވ ďăĎďċă ēĎ āĎĎďăđÿēă ēĆÿē ćē āÿč ąćĕă ĔĒ ÿ ċĎēܡ Ėă āÿč Ćăċď Ďčă ÿčĎēĆăđ ĎĔē݇ܥ �ăĒďĎčĂăčē � ÿąđăăĂ
ĖćēĆ ĒĔāĆ ÿč ÿĒĒăĒĒČăčēܤ �݋ ĂăʟčćēăċĘ ċćĊă ćēܡ ćčēăđÿāēćčą ĖćēĆ ČĘ āċÿĒĒČÿēăĒܡ ĀăāÿĔĒă Ėă ĂĎ čĎē ąăē
ēĎ ĖĎđĊ ēĎąăēĆăđ ĒĎ ČĔāĆ ćč đăąĔċÿđ ċăĒĒĎčĒܡ ÿčĂ � ċćĊăĂ ĖĎđĊćčą ćč ēĆăĒă ąđĎĔďĒ ÿċĒĎ ĀăāÿĔĒă � ąĎē
ďÿćđăĂ ĖćēĆ ÿ ąĎĎĂ ďÿđēčăđ݉ܥ �ĆćĒ đăĒďĎčĂăčē݆Ē đăÿāēćĎč ĒĆĎĖĒ ĆĎĖ ćČďĎđēÿčē ēĆă ďÿćđ ĖĎđĊ āÿč Āăܥ
�č ēĆă ĎēĆăđ ĆÿčĂܡ �ăĒďĎčĂăčē � ĖÿĒ đăÿċċĘ ÿččĎĘăĂ ĀĘ Ćÿĕćčą ēĎ āĎČČĔčćāÿēă ĖćēĆ ĎēĆăđĒ ĂĔđćčą
ēĆćĒ Ēēÿąăܥ �Ćÿē ĄĎċċĎĖăĂĖÿĒ ÿ ďđăĒăčēÿēćĎčܡ ĖĆăđă ēĆă ĒēĔĂăčēĒ ĒĆÿđăĂ ēĆăćđ ʟčĂćčąĒ ćč ďÿćđĒ ÿčĂĖćēĆ
ēĆă đăĒē ĎĄ ēĆă āċÿĒĒܡ ÿčĂ ċÿēăđ ÿ ĂćĒāĔĒĒćĎčܥ �Ćă ĒďăÿĊăđ ĆÿĂ ēĎ Āă āċăÿđ ÿčĂ āĎčāćĒă ĒĎ ēĆÿē ĆćĒ ÿĔĂćăčāă
ĖĎĔċĂ ĔčĂăđĒēÿčĂ ēĆăćđ ďĎćčēܡ ĖĆćāĆ ĖÿĒ ÿčĎēĆăđ ĖÿĘ ēĎ ďđÿāēćāă ēĆă ĒĊćċċ ĎĄ ĒďăÿĊćčą ćč ĄđĎčē ĎĄ ÿč
ÿĔĂćăčāăܥ �Ćă đăĒē ĎĄ ēĆă ĒēĔĂăčēĒ ďÿĒĒćĕăċĘ ēĎĎĊ ćč ēĆă ďđăĒăčēăĂ ćčĄĎđČÿēćĎčܢ ĆĎĖăĕăđܡ ēĆăĘ āĎĔċĂ
ďÿđēćāćďÿēă ÿāēćĕăċĘ ÿĒ Ėăċċ ĀĘ ÿĒĊćčą ĄĎċċĎĖܼĔď ĐĔăĒēćĎčĒ ÿčĂ ăėďċÿćčćčą čăĖ ēăđČćčĎċĎąĘܥ �ĎđĊćčą
ĖćēĆ ēĆă ēăÿāĆćčą ĀđĎāĆĔđă ĖÿĒ ÿ ďĎĒćēćĕă ăėďăđćăčāă ĄĎđ đăĒďĎčĂăčēĒ � ÿčĂ ܡ� đăĒďăāēćĕăċĘܤ ݇� ĆÿĂ ēĎ
ċĎĎĊ Ĕď ēĆă ćčĄĎđČÿēćĎč ćč ēĆă ĀđĎāĆĔđă ÿčĂ Ėđćēă ćē ĂĎĖčܡ ĖĆćāĆ ĆăċďăĂ Čă ēĎ Āăēēăđ ĔčĂăđĒēÿčĂ ćē
ÿčĂ đăČăČĀăđ ćē݉ܥ

݇�Ćÿē � ċćĊăĂ ēĆă ČĎĒē ĖÿĒ ēĆÿē ēĆăđă ĖÿĒ ÿ ďćāēĔđă ĖćēĆ ăĕăđĘ čăĖ ďćăāă ĎĄ ćčĄĎđČÿēćĎčܡ ĖĆćāĆ ćĒ
đăÿċċĘ ĆăċďĄĔċ ĄĎđ ďăĎďċă ċćĊă Čă ĖĆĎ Ćÿĕă ČĎđă ĕćĒĔÿċ ČăČĎđĘܥ � āÿč Āăēēăđ ċăÿđč ÿčĂ đăČăČĀăđ ēĆă
đăċăĕÿčē ćčĄĎđČÿēćĎčܥ �Ćÿē ĆÿďďăčăĂ ĖćēĆ Ēăĕăđÿċ ÿāēćĕćēćăĒ ĂĔđćčą ēĆă ċăĒĒĎč݉ܥ

�ĆćĒ ďĆÿĒă ēĎĎĊ ÿďďđĎėćČÿēăċĘ ކމ ČćčĔēăĒܥ
�Ćă ċÿĒē ďĆÿĒă ĎĄ ēĆă ēĆđăăܼďĆÿĒă ēăÿāĆćčą ČĎĂăċܡ đăʢăāēćĎčܡ ĖÿĒ āÿđđćăĂ ĎĔē ĕćÿ ēĆă ÿāēćĕćēĘ āÿċċăĂ

āċĎĕăđܥ �Ćă ĒēĔĂăčēĒ ĆÿĂ ދ ČćčĔēăĒ ēĎ ĒĆĎĖāÿĒă ĖĆÿē ēĆăĘ ĆÿĂ ċăÿđčăĂ ÿĀĎĔē ēĆă čăĖ ēĎďćā ćč ēĆă
ĄĎċċĎĖćčą Čÿččăđܤ �ÿāĆ ďÿćđ ĎĄ ĒēĔĂăčēĒ ĖÿĒ ąćĕăč ÿ Ăćʗăđăčē ďċÿčē ĄđĎČ ēĆă Ēăē ÿčĂ ĆÿĂ ēĆă ēÿĒĊ ĎĄ
Ăăʟčćčą ćē ĖćēĆ ވ ÿĂĉăāēćĕăĒܡ ēĆăč މ ĕăđĀĒܡ ēĆăč Ďčă ĒćČďċă ĖĎđĂܼފ Ēăčēăčāăܥ �č ēĆă ʟčÿċ ʟĄēĆ ďĎĒćēćĎčܡ
ēĆăĘ ĆÿĂ ēĎ Ėđćēă Ďčă ĖĎđĂ ēĆÿē ĖĎĔċĂ ĀăĒē Ćăċď ēĆăČ ćĂăčēćĄĘ ēĆă ďċÿčē ÿāāĔđÿēăċĘܥ

�Ē ÿ ʟčÿċ đăʢăāēćĕă ÿāēćĕćēĘܡ ēĆă ĒēĔĂăčēĒ ďċÿĘăĂ ēĆă ĀĎÿđĂ ąÿČăܥ �ē ēĎĎĊ ÿďďđĎėćČÿēăċĘ ކދ ČćčĔēăĒܥ
�Ďđ ēĆă ăÿĒă ĎĄ ēĆă ăėďăđćăčāăܡ ÿ ĒćČďċăđ ĕÿđćÿčēܡ ĖĆăđă ēĆă ĒēĔĂăčēĒ ĆÿĂ ēĆă ēăÿāĆćčą ĀđĎāĆĔđă ÿē ĆÿčĂ
ĄĎđ ċĎĎĊćčą Ĕď ćčĄĎđČÿēćĎčܡ ĖÿĒ āĆĎĒăčܥ 
ĎĖăĕăđܡ ēĆăĘ ĆÿĂ ĎčċĘ ކމ ĒăāĎčĂĒ ēĎ ʟčĂ ēĆă ÿčĒĖăđܥ �ćđĒēܡ
ēĆăĘ Ėăđă ăėďċÿćčăĂ ēĆă đĔċăĒ ĎĄ ēĆă ąÿČă ÿčĂ ēĆăč ĂćĕćĂăĂ ćčēĎ ďÿćđĒ ÿąÿćčܡ ćč ĖĆćāĆ ēĆăĘ ēĆăč āĎČܼ
ďċăēăĂ ēĆă ēÿĒĊĒܥ �Ćă ąÿČă ĖÿĒ ĐĔćēă ÿēēđÿāēćĕă ĄĎđ �ăĒďĎčĂăčē ܤ� ݇�Ćă ąÿČă ĖÿĒ ĕćĒĔÿċċĘ ćčēăđăĒēćčą
ĄĎđ Čăܡ ܲܦܱ ćē ĖÿĒ āĎċĎĔđĄĔċܡ ÿčĂ ćē ĆăċďăĂ Čă ēĎ čÿĕćąÿēă ćē݉ܥ �ăĒďĎčĂăčē � ĖÿĒ ĒÿēćĒʟăĂ ĖćēĆ ēĆă ĖÿĘ
ēĆă ąÿČă ĖÿĒ ďċÿĘăĂܤ ݇�Ćă ēĆćčą � ċćĊăĂ ēĆă ČĎĒē ĖÿĒ ēĆă ąÿČă � ēĆćčĊܡ ĖĆăč Ėă ĆÿĂ ēĎ ċĎĎĊ Ĕď ēĆćčąĒ
ÿčĂ ĒĎ Ďč݉ܥ

�Ē ÿč ĎĀĒăđĕăđ ćč ēĆă ċăĒĒĎčܡ � āÿč ďăđĒĎčÿċċĘ ĒÿĘ ēĆÿē ēĆă ĀĎēÿčĘ ċăĒĒĎč ĖÿĒ ČĎđă ÿēēđÿāēćĕă ÿčĂ
ăĕăč ČĎđă ăʗăāēćĕă ĄĎđ ĒēĔĂăčēĒ ēĆÿč ĔĒĔÿċܡ ÿčĂ ÿċċ ēĆđăă đăĒďĎčĂăčēĒ āĎčʟđČăĂ ēĆćĒ ÿĒ Ėăċċܥ �Ćă
āĎČďÿđćĒĎč ĎĄ đăĒĔċēĒ ĎĄ ĀđÿćčĒēĎđČćčą ÿčĂ ēĆă ʟčÿċ đăʢăāēćĕă āċĎĕăđĒ ÿċĒĎ ĒĆĎĖăĂ ďđĎąđăĒĒ ćč ēĆă
ĒēĔĂăčēĒ݆ ĊčĎĖċăĂąăܡ ÿĒ ēĆăĘ Ėăđă ÿĀċă ēĎ ēĆćčĊ ÿĀĎĔē ĖĆÿē ēĆăĘ Ėăđă ċăÿđčćčą ÿčĂ ĀăāÿČă ÿĖÿđă ĎĄ
ēĆă āĎČďċăėćēĘ ĎĄ ēĆă ĒĔĀĉăāē Čÿēēăđܡ ĖĆćāĆ �ăĒďĎčĂăčē � ÿċĒĎ ÿʚđČăĂ ĂĔđćčą ēĆă ćčēăđĕćăĖܤ ݇�ĎĔ
ċăÿđč ČĎđă ēĆÿē ĖÿĘܡ đăČăČĀăđ ēĆćčąĒ Āăēēăđܡ ÿčĂ ĘĎĔ Ćÿĕă ēĎ ēĆćčĊ ÿĀĎĔē ćē ćč āĎčēăėē ÿčĂ ćč đăċÿēćĎč
ēĎ ēĆă ĎēĆăđ ēĎďćāĒܢ ÿčĂ ēĆă ďđÿāēćāÿċ ēÿĒĊĒ Ćăċď ĘĎĔ ēĎ đăÿċćęă ĘĎĔ ČćąĆē ĔĒă ēĆćĒ ćčĄĎđČÿēćĎč ċÿēăđ ćč
ċćĄă݉ܥ �ăĒďĎčĂăčē � đăÿāēăĂ ĒćČćċÿđċĘܤ ݇� ċćĊăĂ ēĆă āĎččăāēćĎč ēĎ ēĆă ĎēĆăđ ĒĔĀĉăāēĒܥ ܲܦܱ 
ăđă Ėă ĆÿĂ
�ćĎċĎąĘ āĎččăāēăĂ ĖćēĆ �ĆăČćĒēđĘ ÿčĂ ćē ČÿĂăČĎđă ĒăčĒă ēĎČă ÿčĂ ćē ĖÿĒČĎđă ćčēăđăĒēćčą ÿčĂČĎđă
ĆăċďĄĔċ ĄĎđ Čă݉ܥ

�č ēĆă ĄĔēĔđă ćē ĖĎĔċĂ Āă Āăčăʟāćÿċ ēĎ ēăĒē ēĆă ĕăđĒÿēćċćēĘ ÿčĂ āĎČďċăėćēĘ ĎĄ ēĆă ăĂĔāÿēćĎčÿċ Ēăē ćč
ďđÿāēćāă Ďč ÿ Āćąąăđ āĎđďĔĒ ĎĄ ĒÿČďċă ċăĒĒĎčĒ ēĆđĎĔąĆ ćčēăđĕćăĖĒܥ �ēĆăđ ÿĂĉĔĒēČăčēĒ ÿčĂ āĎđđăāēćĎčĒ
ĀÿĒăĂ Ďč ĄăăĂĀÿāĊ ĄđĎČ ēĆă ĒēĔĂăčēĒ ÿĒ Ėăċċ ÿĒ ēăÿāĆăđĒ āĎĔċĂ ēĆăč đăĒĔċē ćč ēĆă ąđÿĂĔÿċ ćčāĎđďĎđÿēćĎč
ĎĄ ēĆă Ēăē ćčēĎ ąăčăđÿċ ēăÿāĆćčą ďđÿāēćāăܥ

� (TSHQZXNTSX

�Ćă Čÿćč ÿćČ ĎĄ ēĆćĒ ĖĎđĊ ĖÿĒ ēĎ āđăÿēă ÿ āĎČďċăė ĀĎēÿčćāÿċ ăĂĔāÿēćĎčÿċ Ēăē Ăăÿċćčą ĖćēĆ ďĎćĒĎčĎĔĒ
ďċÿčēĒ ąđĎĖćčą ćč ēĆă �ęăāĆ �ăďĔĀċćā ĄĎċċĎĖćčą ēĆă ����ČăēĆĎĂĒܥ �č ćČďĎđēÿčē ÿĒďăāē ĎĄ ēĆćĒ ĖĎđĊ
ĖÿĒ ÿċĒĎ ēĆă ćčēăđĂćĒāćďċćčÿđĘ āĎččăāēćĎč ĎĄ ĀćĎċĎąĘ ĖćēĆ ĎēĆăđ čÿēĔđÿċ ĒāćăčāăĒ ÿĒ Ėăċċ ÿĒ ĆĔČÿčćēćăĒܡ
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ĄĎđ ăėÿČďċă ĖćēĆ ĆćĒēĎđĘܥ �Ćă Ēăē ēăÿāĆăĒ ĒēĔĂăčēĒ ēĎ ÿāēćĕăċĘ āĎččăāē čăĖ ćčĄĎđČÿēćĎč ĖćēĆ ĖĆÿē
ēĆăĘ ÿċđăÿĂĘ ĊčĎĖ ÿčĂ ēĎ ēĆćčĊ ćč āĎčēăėēܥ �ÿĒĊĒ ćč ēĆă ēăÿāĆćčą ĀđĎāĆĔđăܡ ēĆă ĖĎđĊĒĆăăēĒܡ ÿčĂ ēĆă
ĀĎÿđĂąÿČă ēăÿāĆ ēĆă ĒēĔĂăčēĒ ÿĖÿđăčăĒĒ ĎĄ ĒĔāĆ ćčēăđĂćĒāćďċćčÿđĘ ĎĕăđċÿďĒ ÿčĂ ăčāĎĔđÿąă ēĆăČ ēĎ
ĄĎđČ ēĆăćđ ĎĖč āĎČďđăĆăčĒćĕă ĎďćčćĎčĒܥ

�čĎēĆăđ đăÿĒĎčĖĆĘ ēĆćĒ Ēăē ćĒ ÿč ÿēēđÿāēćĕă ÿčĂ ĂĘčÿČćā ēăÿāĆćčą ÿćĂ ćĒ ēĆÿē ćē ĂăČĎčĒēđÿēăĒ ĕÿđćĎĔĒ
ÿĒďăāēĒ ĎĄ ēĆă ēĎďćā ĎĄ ďĎćĒĎčĎĔĒ ďċÿčēĒ Ďč Ēďăāćʟā ăėÿČďċăĒܥ 	ćĕăč ēĆă čÿēĔđă ĎĄ ēĆă āđćēćāÿċ ēĆćčĊćčą
ÿēēćēĔĂăĒ ÿčĂ ČăēĆĎĂĒܡ ēĆă đĎċă ĎĄ ēĆă ēăÿāĆăđ ÿĒ ÿ ČăčēĎđ ćĒ ăĒĒăčēćÿċܡ ĄĎđ ēĆăĘ ČĔĒē ąĔćĂă ēĆă ĒēĔĂăčēĒ
ēĎ ēĆă ąĎÿċ ĎĄ ēĆă ċăĒĒĎčܥ �ĕăđĘ ĒēĔĂăčē ĀăąćčĒ ċăÿđčćčą ēĆă ēĎďćā ĖćēĆ ÿ Ăćʗăđăčē ċăĕăċ ĎĄ ăėćĒēćčą
ĊčĎĖċăĂąă ÿčĂ ćē ćĒ āđĔāćÿċ ēĆÿē ēĆă ēăÿāĆăđĒ ĔĒă ēĆćĒ ĊčĎĖċăĂąă ÿčĂ ēăÿāĆ ēĆă ĒēĔĂăčēĒ ÿĒ ÿ ąđĎĔďܡ
ÿ ēăÿČܥ �Ćÿē ĖÿĘ ēĆă ċăĒĒĎč ćĒ ďđĎĂĔāēćĕă ÿčĂ ēĆă ĒēĔĂăčē āÿč ąăē ēĆă ČÿėćČĔČ Āăčăʟē ĄđĎČ ćēܥ

�Ćă ēăÿāĆćčą ĀđĎāĆĔđăܡ ĖĆćāĆ ćĒ ēĆă Čÿćč ĎĔēďĔē ĎĄ ēĆćĒ ĖĎđĊܡ āĎčĒćĒēĒ ĎĄ ēĆă ĄĎċċĎĖćčą ފ ďÿđēĒܤ
ēăÿāĆćčą ĀđĎāĆĔđă ēĆÿē ĒăđĕăĒ ÿĒ ÿ ēăėēĀĎĎĊܡ ĂĎĔĀċă ĖĎđĊĒĆăăēĒܡ ĀĎÿđĂ ąÿČă ÿčĂ ÿ ČÿēāĆćčą ąÿČăܥ
�čă ĎĄ ćēĒ Čÿćč ĒēđĎčą ďĎćčēĒ ćĒ ćēĒ ĔčćĕăđĒÿċćēĘܥ �Ćă Ēăē ćĒ ďđćČÿđćċĘ ČÿĂă ĄĎđ ĆćąĆ ĒāĆĎĎċ ċăĕăċ ĒēĔܼ
ĂăčēĒܡ ĆĎĖăĕăđܡ ďÿđēĒ ĎĄ ćēܡ ċćĊă ēĆă ČÿēāĆćčą ąÿČăܡ āÿč Āă ĔĒăĂ ćč ċăĒĒĎčĒ ÿē ēĆă ďđćČÿđĘ ÿčĂ ČćĂĂċă
ĒāĆĎĎċ ċăĕăċܥ �Ćă āĎČďĎčăčēĒ ĎĄ ēĆă Ēăē āÿč ÿċĒĎ Āă ĒĔāāăĒĒĄĔċċĘ āĎČĀćčăĂ ĖćēĆ ÿċċ ēĆđăă ďĆÿĒăĒ ĎĄ ēĆă
āđćēćāÿċ ēĆćčĊćčą ēăÿāĆćčą ČĎĂăċܼăĕĎāÿēćĎčܡ đăÿċćęÿēćĎčܡ ÿčĂ đăʢăāēćĎčܥ �ăĒēćčą ĎĄ ēĆă Ēăē ćč ēĆă ēăÿāĆܼ
ćčą ďđÿāēćāă ĆÿĒ ďđĎĕăč ēĆÿē ćē ćĒ ďĎĒĒćĀċă ēĎ ÿĂĉĔĒē ÿčĂ ĖĎđĊ ĖćēĆ ćēĒ đăĒďăāēćĕă ďÿđēĒ ēĎ ĒĔćē ēĆă čăăĂĒ
ĎĄ ēĆă ĒēĔĂăčēĒ ÿčĂ ēăÿāĆăđĒ ćč ĎđĂăđ ĄĎđ ēĆăČ ēĎ ĀăĒē Ąÿāćċćēÿēă ēĆă āĎččăāēćĎč ĀăēĖăăč ĎċĂ ÿčĂ čăĖ
ĊčĎĖċăĂąăܥ

�Ćă ĒÿČďċă ċăĒĒĎč ĆÿĒ ÿċĒĎ āĎđđĎĀĎđÿēăĂ ēĆă ćČďĎđēÿčāă ĎĄ ÿāēćĕă ĒēĔĂăčē ďÿđēćāćďÿēćĎč ÿčĂ ēĆă
ÿĀćċćēĘ ēĎ ăėāĆÿčąă ĎďćčćĎčĒ ćč ÿ ďđĎĄăĒĒćĎčÿċ ĎĀĉăāēćĕă Čÿččăđܡ čĎē ĎčċĘ ćč ĒČÿċċ ĖĎđĊ ąđĎĔďĒ ĀĔē
ÿāđĎĒĒ ēĆă āċÿĒĒܥ �ćĒāĔĒĒćĎč ċăĂ ĀĘ ēĆă ēăÿāĆăđ ďđĎČďēăĂ ēĆă ĒēĔĂăčēĒ ēĎ āđăÿēă ēĆăćđ ĎĖč āĎČďđăĆăčĒܼ
ćĕă ĎďćčćĎč Ďč ēĆă ēĎďćāܡ ĖĆćāĆ ćčāċĔĂăĂ ĀćĎċĎąćāÿċ ÿĒ Ėăċċ ÿĒ ĆĔČÿčćĒē ďĎćčēĒ ĎĄ ĕćăĖ Ďč ďĎćĒĎčĎĔĒ
ďċÿčēĒܥ �ĆăđăĄĎđăܡ ćē āÿč Āă ĒēÿēăĂ ēĆÿē ēĆă Čÿćč ĎĀĉăāēćĕă ĎĄ ēĆćĒ ĖĎđĊ ĖÿĒ ĄĔċʟċċăĂܥ
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ܲއܱ ܥ� �ĎĕěĊܡ 
ܥ 
ܡܥ �ÿǊă ĉăĂĎĕÿēŊ đĎĒēċćčĘܰ �ċĀÿēđĎĒܡ �đÿĆÿܤ ܡގކކވ Ωδ΢ίܤ ܥލދދކވފކދކފޏދގ
ܲވܱ ܥ� �ÿĔčāăĘ ܥ� �ÿđĒĒĎčܡ ܥ� ܡܥ� �ČđēŲāŲ đĎĒēċćčĘ ܯ ďǁŲđĎĂčŲ ĆćĒēĎđćă ĉăĂĎĕÿēȂāĆ đĎĒēċćč Ēĕőēÿܢ �ĎċĕĎė

	ċĎĀÿēĎđܡ �đÿĆÿܤ ܡޏއކވ Ωδ΢ίܤ އމތފއއދލކގގލޏ ܥޏމތފއއދލކގ
ܲމܱ ܥ� �ēÿđȂܡ �ܥ ܡܥ� �ăĂĎĕÿēŊ đĎĒēċćčĘܰ �ĕăčēćčĔČܡ �đÿĆÿܤ ܡލއކވ Ωδ΢ίܤ ޏފގކވފފލކގގލޏ ܥއފގކވފފލކގ
ܲފܱ ܡ�ăĊĊăđܥ� ܥ� �ĆćčĊćčą �ĊćċċĒ ÿčĂ �đăÿēćĕćēĘ ܡކވކވ ܡޘޔ ܤ��� ܡއކލކކއܥކވކވܥēĒāܥĉܭތއކއܥކއ ĆēēďĒܭܭܤĂĎćܥ

ĎđąܭތއކއܥކއܭĉܥēĒāܥއކލކކއܥކވކވܥ
ܲދܱ 
ċĎĎĒēăđܡ ܥ� 
đćēćāĊŊ ċćĒēĘ ܡކކކވ ܡޒޖ Ωδδίܤ ܥމވގދܼފއވއ
ܲތܱ �ĊďĔđܡ ܥ� �ĆćčĊćčą �ĊćċċĒ ÿčĂ �đăÿēćĕćēĘ ܡކވކވ ܡޘޔ ܤ��� ܡމގތކކއܥކވކވܥēĒāܥĉܭތއކއܥކއ ĆēēďĒܭܭܤĂĎćܥĎđąܭ

ܥމގތކކއܥކވކވܥēĒāܥĉܭތއކއܥކއ
ܲލܱ ܥ� 	đćʚč ܥ� �ā	đÿĖܡ ܥ� ܡܥ� �ĒĒăĒĒČăčē ÿčĂ ēăÿāĆćčą ĎĄ Ēēޒޓ āăčēĔđĘ ĒĊćċċĒܢ �ďđćčąăđܡ �ĎđĂđăāĆēܤ

ܡވއކވ Ωδ΢ίܤ ܥގܼމވމވܼލކކܼފޏܼގލޏ
ܲގܱ 	ĎĒĎĕÿܡ ܥ� ܡ�ܼ�ܼ� �ăēĎĂćāĊȂ ďĎđēěċ đĕď ĆēēďĒ ܤ ܭ ĖćĊćܭ ܥ đĕď ܥ āęܭ
čćĆĎĕčÿއܭ ݠ��މ��ăĂÿąĎąćāĊܥ

ċăėćĊĎčܥ�ܼ�ܼ�ܭ�ܭ
ܲޏܱ �ĎđČÿčĎĕÿܡ ܥ� �ȂĔĊĎĕŊ ČăēĎĂĘ ĕ ďăĂÿąĎąćāăܤ ēǁŲĄěęĎĕȂ ČĎĂăċܡ �ăēĎĂćāĊȂ ďĎđēěċ đĕď ĆēēďĒ ܤ ܭ ܭ

āċÿčĊĘܥđĕďܥāęܭāċÿčăĊܭāܭęܭލފވތއܭĕĘĔĊĎĕăܼČăēĎĂĘܼĕܼďăĂÿąĎąćāăܼēđćĄÿęĎĕĘܼČĎĂăċܼĔāăčćܥĆēČċܥܭ
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