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This study is an attempt to provide a critical edition and English translation of an
Indo-Persian treatise entitled Shams al-aṣvāt, a Persian translation-cum-commentary
on the monumental medieval Sanskrit musicological work Saṅgītaratnākara of
Śārṅgadeva. Shams al-aṣvāt was written in 1698 by Ras Baras, the son of Khushḥāl
Khān Kalāvant. The critical edition is followed by an English translation of the
edited text.
The treatise represents the Subcontinent stream of Persian post-scholastic
writings on music theory which began in the 16th century and lasted to the middle of
the 19th century when Persian lost its status as the literary language of the
subcontinent and was replaced by English.
In the introduction to the critical edition, the editors try to trace the treatise
back to the original Sanskrit work and prove that Shams al-aṣvāt is a translationcum-commentary on Saṅgītaratnākara.
The most important conclusions drawn in the present study are that Persian
translations of Sanskrit music theoretical works were not merely translations but
also “harmonizations”, according to the current practice of their time. Furthermore,
the present study shows that in order to reconstruct the archetype/autograph
regarding musical terms, despite the risk of confusing and mixing newer terms and
descriptions with the older ones, an eclectic approach is the most successful and
fruitful. Using primary and parallel sources reduces the risk considerably.
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Foreword

“Two Words”

The periods of the Delhi Sultanate (1206-1526) and even more so the
following Moghul rule (1526-1858) opened up a wide range of spaces of
deep cultural interaction between the Iranian and the Indian world in North
and Central India. Mediated by the courts and by waves of immigration from
the Near East and Central Asia, Persian language and the culture it
incorporated went much beyond the courts. They left their imprint on a wide
range of the complex layers of Indian culture. Particularly the Moghul
Empire turned into a hot spot of cultural cross-fertilization of the Indian and
the Iranian.
What is conveniently called Hindustani music is an offspring from the
meeting of Persian and Indian traditions. The core of what goes as North
Indian classical music in our age was formed and standardized in the epoch
of the so called Muslim rule in India: the melodic models, the rhythms, the
instruments, the ways of learning, transforming and continuing of traditions
are either innovations or progressive developments made during the Muslim
epoch, which James Mill (1773-1836) and the following early Western
historians of India could only but defy as a decline of the former glory of
Indian antiquity.
The musical and musicological traditions of the Indian subcontinent are as
old as South Asian culture itself is, but our knowledge of Indian musical
traditions beyond the beginning of Muslim rule is rather limited. Of course,
there is an old musicological tradition that is usually ascribed to the mythical
sage Bharata, the author of the most famous antique treaty on performing
arts, and his Nāṭyaśāstra, which was perhaps composed or even edited as
early as the second century b. Chr. The basic reference text for Hindustani
(i.e. North Indian) and Carnatic (i.e. South Indian) music is, however, the
Saṅgītaratnākara of Śārṅgadeva, composed in the 13th century in Devagiri
(later renamed as Daulatabad, Maharashtra) and its two significant
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commentaries, the Saṅgītasudhākara of Siṃhabhūpāla (c.1330 AD) and the
Kalānidhi of Kallinātha (c.1430 AD).
The translations into Persian and the independent treatises on music written
on the Indian subcontinent since the late Sultanate time demonstrate how this
musicological tradition was continued and transformed during the “Islamic
period”. The Saṅgītaratnākara continued to be the main textual reference
source. Its Persian rendering, the Shams al-Aṣvāt of Ras Baras, is first of all
an effort to make this most important musicological text in the Indian
tradition accessible for learned Persian speakers, which means, to the
connoisseurs of Indian music, mostly close to the courts. The practicing
musicians themselves were hardly much at home with either Sanskrit or
Persian. Secondly, the transformation of a classical Indian textual source
from its indigenous language into the accepted code of high culture parlance
proves that this tradition is valid even under Islamic auspices.
The translation demonstrates first of all a deep understanding of the Sanskrit
original. Beyond that, the Persian rendering is more than just a translation.
This becomes particularly clear in its reworking of all references to Hindu
beliefs. It consciously eliminates any reference to Hindu divinities, and puts
in Islamic theological references at their place. The basic function of the
quotes from the Koran is to let the text appear acceptable from an orthodox
Ulema perspective. This must also be the reason why the translator
completely ignored the seventh chapter, which is on dancing. This chapter
would have made the acceptance of the text by the orthodoxy even more
problematic. The basic textual source of Hindustani music was to be made
immune against possible allegations of heresy that anything “Indian” had to
face in the historical context of the Moghul court which constantly had to
assure its delicate position between Islamic orthodoxy and “Indianization”.
The Shams al-Aṣvāt reformulates the Saṅgītaratnākara and the tradition
referring to it as its basic theoretical text resource not only in a new language
(i.e. Persian), but contextualizes it in a new cultural discourse which
demands a renewal of linguistic, cultural and religious codes.
We don't know what the incentive to produce this translation once had been.
It is however quite likely that it was a translation on order and by courtly
patronage. It is rather unlikely, but not completely impossible that the
author, Ras Baras, could himself follow the Sanskrit original sūtras and its
commentaries, perhaps with the help of a learned Brahman. The translation
of excerpts of fifty Upanishads on the incentive of Dara Shikoh (1615-1659)
is perhaps the best known example of the tradition of translation from
Sanskrit into Persian. The kalāvant (Sanskrit: “artist”) must at least have had
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an anonymous interpreter with a very profound knowledge of classical
Sanskrit assisting him, who would explain the details of the difficult original
text and its commentaries in some kind of Hindi (or other New Indo-Aryan
language).
The transcription of Sanskrit and Hindi in Arabic script including variant
spellings of one and the same word can be taken as an illustration of the
eclectic nature of the translation. The Persian text very often uses transcribed
Sanskrit technical terms instead of rendering them into Persian. On many
occasions, however, the Hindi version of a given Sanskrit technical term in
its transcription in Nastaliq script is used.
A prominent example for this feature of the Shams al-Aṣvāt is the word dhun
(“sound”). The term is the most prominent New Indo-Aryan (i.e. Hindi)
loanword in the Persian text. Etymologically, the term goes back to Sanskrit
dhvani. Performing musicians would rather use the form dhun instead of
dhvani in explaining musical features. The Persian rendering appears to
follow the oral explanations used by practicing musicians, who were mostly
hardly aware of Sanskrit.
The Shams al-Aṣvāt is altogether closer to contemporary musical practice
than the highly theoretical and partly speculative Saṅgītaratnākara. While
the Persian prose rendering is meant to be easily understandable, the Sanskrit
version is first of all a poetical text, which needs a deep understanding of the
language and its conventions to follow. The usage of Hindi terms makes
sense for a bilingual Perso-Indian readership, which could follow Hindi at
least to some extent and is probably aware of the performing music tradition.
This readership would immediately understand certain key terms instead of
the rather unintelligible Sanskrit versions of the same terms.
The translation and the study of the Shams al-Aṣvāt is an important step
towards a reconstruction of the Hindustani musical tradition. The following
translation and analyses uses its renderings of terms following the models
used in its English reference material, as far as it was possible to identify
terms according to their spelling in Nastaliq script. Future studies may go
more into the terminological analysis, and the complex relationship of
musicological tradition and performing practices. Unfortunately, the two
manuscripts in South Asian collections could not be used by the editors. It is
up to further studies of the musicological tradition to check the readings and
emendations of the text, which might lead to a reconsideration of the text
stemma.
c

Prefaces in the South Asian tradition often bear the title “Two Words”, and I
like to follow this tradition. The last word on the genesis of the Indo-Persian
synthesis in Hindustani music has not been said, but this edition and
translation of the Shams al-Aṣvat definitely is a profound first word.

Heinz Werner Wessler
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Preface

In the first half of the 16th century, the Moghuls conquered the northern part
of the subcontinent. From that century until the beginning of the 18th
century, or rather the end of Aurangzeb’s reign (1707), the subcontinent was
one of the most powerful and flourishing military, economic, political, and
cultural centers of the Muslim world. This conquest also marked the start of
a formative period for Indian art, literature, and music, which resulted in one
of the golden ages of Indian art and literature. After the conquest of India by
the Moghuls, the relationship between Safavid Iran and the Subcontinent
intensified (cf. Islam 1957: xxi).1 Although Persian artists and writers had
immigrated to India, settling there before the 16th century, in the new era, the
settlement of Persian artists, writers, and poets intensified in the
subcontinent,2 and they came to have a decisive role in the artistic and
literary development there.3 For instance, the new Moghul School of Indian
painting, which blended Persian art with indigenous Indian elements, was
founded by the Persian painters Mīr Sayyid ʿAlī and ʿAbdus Ṣamad, who
had been brought to India by the Moghul ruler Humayun (r. 1530–56) (cf.
Craven 1997: 198, 202). As regards literature, although the Persian language
had been used in literature in India before the 16th century, it was actually
during this period that an Indo-Persian literature was clearly established in
the subcontinent. This literature reached its zenith through the works of Abū
Ṭālib Kalīm Kāshānī (d. 1651); Ghanī Kashmīrī (d. 1661); Chandar Bhān
Brahman (d. 1662); Nāṣir ʿAlī Sarhandī (d. 1697); and Mīrzā Bīdil (d. 1721).
Concerning the Indo-Persian “learned literature” (Tauer [Rypka 1968: 421]),
a number of significant works were also written, such as Akbar-nāmah and

1

One of the events which demonstrates the amicable relations between these two
empires was when Humayun sought refuge in Safavid Iran and was entertained by
the Tahmasb, and received assistance to regain the throne (cf. Keay 2000: 308–9;
and Spear 1970: ii. 28; Dale 2010: 76).
2
It is argued that the Shii religious oppression was one of the main reasons the
artists, and particularly poets, immigrated to India (cf. Bahār 1369/1990, vol. iii.
256).
3
For further information see Schimmel (1973: 8f); Islam (1957: ch. IX); Dale (2010:
151, 157–61, 172–6).
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Āʾīn-i Akbarī by Abū al-Faẓl Allāmī (d. 1602)4 and Iqbāl-nāmah Jahāngīrī
by Muʿtamid Khān (d. 1640).
As far as Indian music is concerned, the period between c.1550 and
1800 was one of the golden ages of that music, and the musicians of that
period developed a rāga classification system which, with some
modification, is still used in the Karnatak tradition (cf. Simms, GEWM, v.
46–7). Another significant musical development was the beginning of the
process of interaction between the Hindustani style, which was deeply
affected by Persian art music during this period,5 and the Karnatak style (cf.
ibid. 47–8).
Concerning music theory, from the middle of the 16th century “many
new treatises appeared, attempting to rationalize aspects of current practice”
(GDMM, s.v. “India” [History of music theory in the modern period]). The
Persian music theoretical works have also played a significant role in these
developments.6
According to Massoudieh’s (1996) and Munzavī’s (1351/1972: V.
3885–925) catalogs, the period between the 16th and 19th centuries was the
most productive period in the writing of Persian music theoretical works.
During this period, almost 25 theoretical works (whose composition dates
we are sure of) were written on Indian music (cf. Massoudieh 1996).7
From the point of view of Persian writings on music, it was starting
from this era that Persian theoretical writings on music clearly divided into
three streams: an Iranian one, which merely concerns Persian music theory;
an Indian subcontinent one, which concerns Indian music theory in general,
and also, to a limited extent, Persian music theory; and a Central Asian one
(cf. Fallahzadeh 2009: 13–27). These three streams, however, had a
considerable impact on each other, especially between the second part of the
16th century and the end of the 18th century. A concise description of the
Indian stream is presented here below.
In contrast to the two Iranian and Central Asian streams, which
formed the main body of the genre in the earlier period, and were more
homogeneous, the Indian one first began to develop during this period. The
4

This is one of the most significant Persian works written in the subcontinent during
the Mogul Period and has been translated into English by, among others, Blochmann
(Abū al-Fazl ibn Mubārak 1872–94) and Jarrett (Abul Fazl-i-Ạllámí 1894).
5
In this regard, Brown (2006: 92) points out that “certain discrete aspects of the
Hindustani system did change as a result of active decisions made by individual
musicians and theorists in the encounter between Indian and other cultures, and
Persian musical culture in particular.”
6
This contribution is clear from Rowell’s figure 2 in GEWM, v. 46.
7
The number of theoretical works written during the 11th to 15th centuries (the
scholastic period) is circa twenty-three, of which only one, Ghunyat al-munyah, by
an anonymous author, was written in India and deals with Indian music (cf.
Fallahzadeh 2005: 146–8).
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Indian stream was strongly influenced by Sanskrit writings on the theory of
music and therefore had, to some extent, a different source than the two
above-mentioned ones.8 The authors of this stream are the most productive
writers of the genre. By the early 16th century we can already see its
emergence in the Indian subcontinent. Among the earliest treatises and
works of the stream are Lahjāt-i Sikandarshāhī by Yaḥyā Kābulī, written
during the first decade of the 16th century (cf. Yaḥyā Kābulī 1999; also
GDMM, s.v. ‘India: History of Classical Music, The Medieval Period’; [ibid.
v. 46]); and the section on music in Javāhir al-ʾulūm Humāyūnī by
Muḥammad Fāżil b. ʾAlī-Muḥammad al-Miskīnī al-Qāżī al-Samarqandī,
written in 1528 (there are three MSS of this work in libraries in India and
Pakistan) (cf. Massoudieh 1996: 205). Other significant treatises and tracts
from the Indian subcontinent stream of Persian writings on music are Kashf
al-avtār by Qāsim b. Dūst-ʾAlī Bukhārāʿī, written some time during the
latter part of the 16th century (to our knowledge there is only one extant MS
of the treatise, in the British Library in London) (cf. Massoudieh 1996: 52);
the section on music (saṅgíta) in Āʾīn-i Akbarī by Abū al-Fażl ʾAllāmī,
written in the late 16th century (this section of the work was translated into
English by Jarrett, and published in 1894 [cf. Abul Fazl-l-Ạllámí 1894: iii.
245–58]); Tajumah-i mānkutūhala va risālah-i rāgadarpaṇa, a Persian
translation of a Sanskrit book on Indian music by Faqīrallāh, probably
translated in c.1666 (cf. TMRR; Ahmad [1984: 19–33]); the part (bāb) on
music in Tuḥfat al-hind by Mīrzā Khān b. Fakhr al-Dīn Muḥammad, written
in c. 1675 (cf. Mīrzā Khān b. Fakhr al-Dīn Muḥammad 1354/1975) which
was edited by Anṣārī, and published in Iran in 1354/1975; Khulāṣat alʿaysh-i ʿĀlamshāhī by Maẓhar Muẓaffar, written in 1763 (there are 13 extant
MSS of the work which are in India, Pakistan, Iran, England) (cf.
Massoudieh 1996: 167–9); Uṣul al-naghamāt Āṣafī by Ghulām-Riżā b.
Muḥammad-Panāh, probably written in 1813 (six extant MSS of the work
are in libraries in India, England, and Pakistan) (cf. ibid. 103; Ahamd 1984:
56–72).
There are also a few anonymous works that were written during the
Moghul period. Among these anonymous treatises and tracts of the Indian
subcontinent stream, the following can be mentioned: Risālah-i mūsīqī (a
treatise on music) (on both Persian and Indian music) (MS in the British
Library, Or. 8116, fos. 1v–16v) (cf. Massoudieh 1996: 293); Manfiʿat alṭālibīn (the British Library, I.O.9 1245, fos. 33v–38r) (cf. ibid. 284–5); Ilhām
al-ṭarab (the British Library, I.O. 1245, fos. 1v–33v) (cf. ibid. 278–9).

8

In fact, a considerable number of the treatises and tracts written in India were
renderings, translations of, and commenaries on the Sanskrit works.
9
The India Office Collection.
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As we can see above, and as Alvi (1989: ix) points out, a number of
fundamentally important texts dealing with the different aspects of history,
religion, literature, and art written in the Subcontinent in Persian are still in
manuscript form, waiting to be critically edited for researchers and translated
into English for scholars who are not familiar with Persian.
The main reason for this scarcity is that the Iranians and the Indians,
Pakistanis, and Bangladeshis “did not think of Indo-Persian literature as part
of their national literature[s], but felt it to be an alien element” (Marek
[Rypka (ed.) 1968: 713]). As far as music theoretical treatises are concerned,
there are three major reasons that can be mentioned here: (1) Indian and
other musicologists who have studied Indian music theory have not realized
the significance of Persian primary sources for studies of the period (cf.
Ahmad 1984: 14; Delvoye [Alam, Delvoye & Gaborieau (ed.) 2000: 253]);
(2) there is a lack of familiarity among Persian musicologists and
philologists with Indian music and music theory, and (3) musicologists who
study Indian music theory and its historical development are usually unable
to read and understand Persian sources. In any case, the dearth of critically
edited Persian primary sources is obvious (cf. Delvoye [Sharma (ed.) 1998:
104]).
One of the important works in the field of Indian music theory is a
treatise entitled Shams al-aṣvāt by Ras Baras (Ahmad 1984: 90) or Rasa
Virasa (Massoudieh 1996: 189), written in 1697. To provide a critical edition
of this music treatise is the primary purpose of this study. The secondary
purpose is to translate the treatise into English so that it can be made
available to researchers and scholars unfamiliar with the Persian language.
This study consists of three main sections: an introduction, the English
translation of the Persian text, and the critical edition of the work. A list of
musical terms and a bibliography is placed between the English translation
and the Persian text.
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Introduction

The author
The author of Shams al-aṣvāt introduces himself as Ras Baras or Ras Virasa
(Massoudieh 1996: 189) in both of the more complete manuscripts at our
disposal, i.e. the British Library nos. 1746 (fol. 2v) and LXX 28 (fol. 2v).10
He (ibid.) states that he is the son of Khushḥāl Khān Kalāvant (the artist) (p.
13, l. 13). We know much more about his father and even grandfather than
about him himself due to fact that, as the author (p. 13, l. 4, [Persian edited
text]) points out, his father was one of the most renowned and celebrated
musicians of his time. The name and fame of the author’s father are
mentioned in different sources from the mid-17th century onwards. For
instance, one can read the following account about his father in TMRR (p.
198) which was written in 1076/1666:
 باشد مثل او در١٠٧٦  امروز که سنه،پور لعل خاں خطاب پدر يافته
:خوشحال خاں
ِ
 گيتیخديو را نسبت بحال او توجه تمام،دادار بيھمال دير سال باقی داراد
/ کالوتاں نيست
ِ

(Ibid. p. 199)
Khush-ḥāl Khān: The son of Lāl Khān; Inherited the title (Gunsamundar11 Khān) of his father. And till this date of the year 1076
hijra (1666 A.D.), he is matchless among the kalāwants. May the
almighty grant him a long tenure of life. The Getī-Khadev
(Aurangzeb) showers his special attention upon him.

The author of TMRR (p. 194) also reports about the grandfather of the author
of Shams al-aṣvāt who, according to him, was even more renowned than his
son, writing:
 خورد سال بود که در صحبت مياں تانسين: خطاب، ُگنُ سمندر خان،لعل خان کالونت
 و صبيۀ بالس خاں،پور خود نمودند
ِ رسيده پسند نموده تربيت او را حواله به بالس خاں
 پيش بالس خاں ترقی عظيم در نغمه سرائی نموده و خود را شاگرد/ را باو نسبت کردند
ّ  در،بالس خاں میگرفت الغرض گويندۀ باالدستی بود
سن مابين ھشتاد و نود درگذشت
10

The name of author is also noted as Ras Baras ( )رس برسin the third manuscript of
the treatise at our disposal, i.e. Edinburgh University Library (New Coll., Pers. [Or.
Ms. 585/3]). However, this khuṭbah (Introduction) is considerably shortened and it
seems very likely that the scribe of the manuscript has abridged the long
introduction (for further discussion about this manuscript see below).
11
Gun-Samundar means “the ocean of qualities”.
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(Ibid. p. 195)
Lāl Khān Kalāwant: Adorned under imperial orders with the title of
Gun-Samundar Khān. When yet a child, he was brought to Miyān
Tānsen who liked him and entrusted him to the care of his son Bilās
Khān. Later on, as desired by Miyān, Lāl Khān was allowed to marry
the daughter of Bilās Khān. With Bilās Khān as his mentor, Lāl
Khān made great strides and did virtually become the greatest vocalist
of his time. But he always took pride in calling himself the shāgird of
Bilās Khān. The fact, however, remains that his stature both as a
composer (goʻindah) and melody-maker (naghma-sarā) remained
above all others. [He] Should have been between eighty and ninety
when the end came.

These pieces of information indicate that the author was born and
raised in an outstanding musical family. He presumably received his musical
training from his father and probably even his grandfather.
We do not know when Ras Baras (Khān) was born. We can only
speculate. We know that his father was still alive in 1076/1666 as Faqīrallāh
(TMRR, p. 198 [see the first citation above]) reports. And when he died, Ras
Baras Khān was old enough to establish himself among the intellectuals of
his time, as he himself tells us in the khuṭbah or dībāchah
(Introduction/Preface) of Shams al-aṣvāt (cf. p. 14, ll. 14–18). One result of
this relationship is his work Shams al-aṣvāt. Although he says he is not very
familiar with the Persian language, judging by his writing, particularly in the
“Introduction”, he was a person with good, and sometimes impressive and
outstanding knowledge of Persian and Arabic languages and literatures. It
would be exceptional to be able to attain this high a level of knowledge in
both language and music at a young age. Thus, it is not unreasonable to
suppose that he wrote his work Shams al-aṣvāt when he was middle-aged.
Furthermore, his name was mentioned in a treatise written in the early 18th
century.12 Thus we can speculate that he was born some time during the
1660s.
The author (p. 13, l. 14 and p. 14, l. 1) writes that after his father’s
sudden death, which, according to the manuscript at Salar Jung Museum
Library (cf. Brown 2007: 107), was caused by apoplexy,13 he lost interest in
everything, which suggests that he had a very close relationship with his
father, who probably also was his supporter and patron/employer. He
probably encountered many problems after the incident and before he was
12

Brown (2007: 107) mentions that a treatise with the title Risālah dar tāl by an
anonymous author written in the early eighteenth century names Ras Baras Khān as
the greatest performing musician of his generation.
13
None of the mss at our disposal mentions such details, in which the author
describes his father and his death, as Brown reports from the ms at the Salar Jang
Museum Library.
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able to establish himself as a musician. To write, or rather translate the book
seems to have been a way for him to overcome his grief and at the same time
establish himself as a music theorist.
Regarding his career, his grandfather and father were court musicians
and both received enormous attention from the kings and their court (TMRR,
pp. 194 and 198). Ahamad points out an interesting and perhaps not
uncommon fact about the author’s grandfather, father, and an uncle, whose
name was Bisram, and who was also a celebrated musician, as well as his
two other uncles, writing that all four sons accompanied their father in his
performances (Ahmad 1984: 158). We can therefore also conclude that if the
author was old enough and sufficiently skillful, he and other family members
who played an instrument, would have accompanied their father in his
performances and been among the court musicians of Aurangzeb’s court. At
any rate, based on the information from the aforementioned source (i.e.
Risālah dar tāl), he was one of the celebrated musicians of his time, and
supposedly with the composition of Shams al-aṣvat, also a renowned music
theorist of that time. In addition, the way in which he praises Aurangzeb in
the preface/introduction, and the fact that Aurangzeb approved the work (cf.
p. 23, ll. 11–13), indicates that the king was his patron and that he was active
at the court.
We do not know when the author, Ras Baras, died. He was
presumably still alive in the 1710s, although there is no evidence to confirm
this statement except the mention of his name in the aforementioned treatise
from the early 18th century, i.e. Risālah dar tāl.

The work
The author (p. 24, l. 6) mentions the date of composition in the form of a
māddah-i tārīkh (chronogram) in his long introduction to the work, writing
that the date of the composition is ( جای نغمهjʾy nghmh [jā-yi naghmah][the
place of tone/melody]) which, according to abjad numerical system (value),
is as follows: ( جj) (3) + ( اʾ) (1) + ( یy) (10) + ( نn) (50) + ( غgh) (1000) + م
(m) (40) + ( هh) (5). The sum of these numbers is 1109, which corresponds
with the year 1698 in the Christian Calendar.
Before we proceed to describe the work, it is of interest and relevance
to look at the situation and circumstances for music and musicians during the
second half of the 17th century when the work was written. The period,
culture, music, and musical activities have been a highly controversial
subject in the history of the Subcontinent and there are different opinions
about the situation during that period which covers the reign of the Moghul
ruler Aurangzeb (1653–1707). It is reported that Aurangzeb was a very
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orthodox Muslim and that his reign was a period of particularly strong
religious oppression against non-Muslims, especially Hindus, and even
against Muslims who did not want to follow his religious view of Sunni
orthodox Islam and “his ihtisāb (moral censorship) department”14 (cf. Rizvi
[Basham (ed.) 1972: 292]). The situation for music and musicians during
Aurangzeb’s reign is described as “a general decline in cultural activities
particularly in music which suffered a setback owing to his known hostility
arising out of his religious orthodoxy and puritanical attitude” (Ahmad 1984:
6). However, Brown (2007) opposes this view, noting that this picture of the
period does not reflect the actual musical situation and therefore should be
modified. In fact, when it comes to the writing of music theoretical works,
this was at least one of the most productive periods in the Subcontinent’s
history. During the almost fifty years of Aurangzeb’s reign, the following
treatises in Persian were written, Tarjuma-i mānakutūhala va risāla-i
rāgadarpaṇa by Faqīrallāh (Navvāb Sayf Khān); Tuḥfat al-hind by Mīrzā
Khān b. Fakhr al-Dīn Muḥammad; Shams al-aṣvāt by Ras Baras (Khān);
Miṣbāḥ al-surūr or Miftāḥ al-surūr (Munzavī v. 3905; Masoudieh 1996:
183–4; [the British Library 714, I.O. 3243; the Bodleian Library, Ms. Pers,
C. 38]) by Qāżī-Husyan b. Khvājah Ṭāhir b. Khvājah Muḥammad Qāżī;
Risālah-i dar ʿamal-i bayn va ṭhāṭa rāg-hā-yi hindī by ʿIvaż Muḥammad
Kāmil-Khānī (The Bodleian Library, Ouseley 158: ff. 123b-130a); Risālah-i
Kāmil-Khānī by ʿIvaż Muḥammad Kāmil-Khānī) (the Bodleian Library,
Ouseley 158: ff. 133b-136a); Tarjumah-i Pārijātaka by Mīrzā Ravshan
Żamīr (Masoudieh 1996: 12f, [the British Library: Egerton 793; I.O. 2009;
I.O. 808; I.O. 2010; I.O. 644; I.O. 2009, I.O. LXXII, W. 113]); Maʿrifat alnagham by Abū al-Ḥasan with the pen name Qayṣar (the Bodleain Ouseley
160: ff. 72a-74a); and a concise treatise with the title Asāmī-yi sur (the
Bodleian Library, Ouseley 158: ff. 136b-138a). This list only contains works
about whose composition dates we are completely sure. Accordingly, we can
state that the period between 1650 and 1700 was the golden age of IndoPersian writing on music theory.15
Even though Persian treatises were generally translation-cumcommentaries of Sanskrit works, in particular the thirteenth-century
monumental treatise Saṅgītaratnākara of Śārṅgadeva, the authors tried to
14

According to Rizvi, (ed. Basham 1972: 293) “the officials in Aurangzeb’s Ihtisāb
department, were narrowly orthodox, legalistic, and militant, refusing to tolerate any
other group. Their aim was to uproot Shīʻism, destroy Hinduism, and desecrate
Hindu places of worship, if not openly then secretly.”
15
Nurul Hasan in the “Foreword” of TMRR (p. xii) writes “As the present
knowledge stands, however, the largest number of writings on the subject [music
theory] – that both in Persian and Sanskrit, in the North as well as in the South –
happen to belong to the times of Aurangzeb.” He (ibid.) mentions Pārijāta by
Ahhobala; Raghunātha Nāyaka and his son Venkaṭamakhī’s Sanskrit works as
examples of the works written during that time.
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bring the theoretical discussions in them closer to the contemporary musical
performance of their times. Jairazbhoy (Basham [ed.] 1975: 222) notes this
feature of treatises written after 1500, writing “... it is only in this [the 16th]
century that musical theory has once again begun to come to grips with
performance practice and to influence its development.” In GDMM (s.v.
India [p. 77]) this feature of the period has been described in the following
way, “Between 1550 and 1800 many technical treatises were written which
are recognizably connected with practices musically ancestral to the present
performance traditions.” Accordingly, with the intensification of activity
during the 17th century, and in particular the second half of that century, this
feature became more evident. The Shams al-asvāt is one of the treatises and
works which clearly reflect this characteristic feature.
Ras Baras’s treatise, as he himself informs us (cf. p. 15, l. 1 and l5), is
a translation of a kuhan-sālah (ancient) book in zabān-i hindī (the Indian
language [i.e. Sanskrit]) with the title sangīt. He never states the complete
title of the book. However, he (cf. p. 26, l. 4) gives us more information
about its contents in the introduction, saying that the book originally
consisted of seven chapters. He adds that he has omitted the last chapter
which deals with dance and which, according to him, concerns a tradition
belonging to other people, i.e. the Hindus (ibid. ll. 7–8). The first clue for
finding the Sanskrit original treatise, beside the name sangīt, is the number
of chapters of the work. We know that almost all renowned Indo-Persian
works written between 1500 and 1700 are entirely and partly translationcum-commentaries of the most influential medieval music theoretical
treatise in Sanskrit, Saṅgītaratnākara.16 And we also know that this
influential treatise consists of seven chapters of which the final one concerns
dance. Furthermore, a comparison between the headings of the chapters in
the Shams al-asvāt and Śārṅgadeva’s treatise Saṅgītaratnākara reveals
many similarities. Shams al-aṣvāt has the following parts (bābs),
Part one: Concerning the description of features of svara,
which is named Svarādhyāya in Hindī
Part two: Concerning the explanation of rāgas which is
termed rāgādhyāya in Hindī
Part three: On the explanation of ālāpa, that is to say, to
omit and modify the svara of a rāga, and the explanation of
its component parts, which is called prakīrṇakādhyāya
Part four: On the description and explanation of various
types of gīta, which is called prabandhādhyāya in Hindī, and
their features
16

Among these treatises can be mentioned Lahjāt-i Sikandarshāhī by Yaḥyā Kābulī
and Tuḥfat al-hind by Mīrzā Khān b. Fakhr al-Dīn Muḥammad.
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Part five: On the explanation of the rules of dastak-zadan
which is called tālādhyāya
Part six: On [musical] instruments and their features, which
is called vādādhyāya
Saṅgītaratnākara has the following chapters17
Chapter I: Svaragatādhyāya
Chapter II: Rāgavivekādhyāya
Chapter III: Prakīrṇakādhyāya
Chapter IV: Prabandhādhyāya
Chapter V: Tālādhyāya
Chapter VI: Vādyādhyāya
Chapter VII: Nartanādhyāya
As we can see, apart from the seventh chapter, which is missing in the
Shams al-aṣvāt and which Ras Baras himself states that he deliberately
omitted in his treatise, the topics discussed and treated in all the other
chapters are identical to each other. The similarity between these two works
does not end with the titles of their chapters/parts, but continues in the
detailed treatments of the different musical topics. For instance in
part/chapter one in both works, the following topics are discussed: how nāda
(sound) is produced; two types of nāda; different centers (cakras) in the
body producing the nāda (sound); svaras; śrutis; grāma; tānas; mūrcchanās;
alaṅkāras; the description of the table of khaṇḍameru; and the method of
mūlakrama. As stated, the similarity in topics and treatments continues
through all five other chapters/parts of both works. Thus, we can state with
certainty that Shams al-aṣvāt is a rendering into Persian and commentary on
Saṅgītaratnākara.
There are, nevertheless, differences between the two works, due to the
fact that the author of Shams al-aṣvāt tried to “harmonize” and update the
theoretical discussions in Saṅgītaratnākara to correspond with the musical
practice of his time. In this regard, Brown (2007: 107) writes that “The
Shams al-Aswat includes some of the most original descriptions of current
musical practice in the Indo-Persian corpus.” The author also tried to
harmonize the work with the socio-political and religious circumstances of
his time. One example is the deletion of the seventh chapter which deals
with dance, which was absolutely forbidden by the ulamas and religious
leaders of that time and belonged “to another people”.18 Moreover, in the
17

Here the English translation of Shringy (2007) has been used. This work is also
known as saptādhyāyī (Shringy’s introduction in SR, vol. i. xii)
18
There are a number of indications in the work that confirm this. For instance,
chapter one of the first part and chapter one of the third part reflect a Muslim’s view

32

introduction (p. 26, ll. 4–6), the author himself notes that he does not intend
to produce an exact translation of the whole work, which he would consider
as taṭvīl-i kalām (the prolongation of talk/speak [i.e. pointless]) and besides,
most of its contents would seem out of date. In other words, although Ras
Baras preserves the main structure and topics of Saṅgītaratnākara, he tries
to update the discussions and treatment of topics in his treatise.
In comparison with TH and TRMM, which were written during the
same period, Shams al-aṣvāt provides us with more details on different
music theoretical issues. It seems that the work was a model for MuḥammadRiżā Panāh’s treatise Uṣūl al-nghamāt Āṣifī, since the treatment of the topics
in this work is very similar to the Shams al-aṣvāt.19 Thus, in our opinion, this
work is amongst the most significant music theoretical works of not only its
time (1650–1700), but also of the whole period from 1550 to 1850. It is also
one of the most important works of the post-scholastic era of Persian
writings on music theory due to the fact that it is a good representative of the
Indian stream of that era.

The manuscripts
According to Munzavī’s catalog (1351/1972: 3900) and Danishpazhuh’s list
(1349/1970, no. 98: 41), there is only one surviving MS which is in the
British Library (the India Office collection). However, Massoudieh
(1996:189) introduces three other MSS of the work of which one is in the
British library (the India Office Collection), another in Edinburgh University
Library, and the third in John Rylands Library in Manchester. There are two
further MSS of the work. The first, which seems to be incomplete,20 is in
Salar Jung Museum Library (Mus. 9) (India), and was written on Friday in
the month of ziḥajjah in the year 1246 (May 1831).21 The second MS, which
has been introduced and used by Brown (2007 and 2004) in her articles, is
on the topics treated there and not a Hindu’s. The considerable part of the long
introduction devoted to defending music and musical activities is another good
example of such additions and modifications.
19
This work has not yet been critically edited and our statement here is based on the
presentation of that treatise in chapter three of Ahmad’s study (1984) and the
incomplete ms in the British Library (I.O. 2083). The work in this ms shows striking
similarity with Shams al-aṣvāt, and we suspect that Uṣūl al-nghamāt Āṣifī is an
rewriting of Shams al-aṣvāt with comments on some issues in that work.
20
This ms is defective according to the information Ashraf (1997: xi. 29) gives us in
his catalogue. He (ibid.) writes that the explicit of the ms is as follows: chahār
shakhs jamʿ shavand ān rā sangīt gūyand (If four persons [singers] gather together,
it is called saṅgīta). Although this sentence is not in any of the four mss at our
disposal, the sentence indicates that it belongs to the fifth chapter of the third bāb
(part). At any rate, we can be sure that the treatise does not finish with that sentence.
21
Cf. Ashraf (1997: vol. xi. 29).
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the MS in the Government Oriental Manuscripts Library, University of
Madras (D517, PMSS), India. According to the information which Brown
provides, this MS is very interesting. However, because we have not been
able to obtain the last two mentioned MSS, we use the four other MSS for
this critical edition of the work. They are introduced chronologically in
detail below.
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1. England, London: The British Library, I.O. 1746, (cat. nr. 2022)
Description
The MS was copied on the fourth of shaʿbān 1196 (the fifteenth of August,
1782).22 The scribe introduces himself in the colophon (fol. 33v23), however
it is written very carelessly and is illegible. It was copied in the village of
m’rsh (see pic. 5). The MS is written in Indian nastaʿlīq with 15 lines to a
page on white paper, 203184 mm in size. The work begins on fol. 1v and
continues to fol. 33v. The pagination is in both Arabic/Persian and European
styles. It seems that the Arabic/Persian pagination is the scribe’s own
handwriting. There is another pagination in the middle of the bottom of the
verso of the flyleaf in European style which begins with number 37. On the
recto of the flyleaf, the title of the work was written in another person’s
handwriting (probably the owner of the MS) “the manuscript of Shams alaṣvāb [sic!] on the science of music”. At the top of the same leaf, the title of
the work is given as “Shams ul aswaat”. On fol. 1r, with a red pen and
presumably in another person’s handwriting, is written “nuskhah-i shams alaṣvāt dar ʾilm-i mūsīqī”. Other unreadable words are also written there of
which we have managed to identify just the words varaq (folio) and juz’
(part, section). The headings and important musical terms are written in red
in the MS. The khuṭbah or dībāchah [introduction] begins on the folio 1v
(pic. 1). The first bāb (part) begins on fol. 10r (pic. 2). There is a table on fol.
18r (see pic. 3). The second part (bāb) begins on fol. 20r, the third on 25v, the
fourth, which is wrongly noted faṣl-i nuhum (the ninth chapter) (see pic. 4)
begins on 30r, the fifth part on fol. 31r and the sixth and last part which is
also wrongly noted as faṣl va nuhum24 on fol. 32v. The scribe never uses the
margins to add or correct words. In a few cases, he draws lines over the
words which he has written wrongly. This MS will hereafter be represented
by the siglum “B1” in the English text, and “١ ”بin the Persian edited text.

22
Cf. also Ethé (1903: i. 1122-3) – This means that the manuscript was written 84
years after the composition of the treatise.
23
Due to the fact that Persian is read from right to left, the use of the word verso (v)
and recto (r) is different from what it is in languages written from left to right. Thus,
here recto means the front leaf or the leaf on the left and verso the back leaf or the
leaf on the right.
24
In front of the words va nuhum (and nine) is written as the number ٩ (9).
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Orthography
The general orthographical features of MS B1 are as follows: the unbound
writing is preferred by the scribe, particularly for the musical terms.
However, as regards the preposition and adverbializer bi ()به, he always
attaches it to the following word. The verbal prefix mī ( )میis attached to the
verb. The third person singular of the verb budan, i.e. ast ()است, is usually
written unbound. The genitive marker  ءis not written except in a few cases.
The final yi ( )یis often written as ي. The medial hi ( )هis sometimes written
as ہ. Although the scribe tries to write all the dots on the letters pi, chi, ti,
jīm, qāf, nūn (پ, چ, ت, ج, ق, )ن, he is not consistent and sometimes writes the
letters without their dots. Furthermore, the dots are sometimes written very
carelessly on the other letters. The maddah is seldom written and the tashdīd
is written only in a very few cases. The letter gāf ( )گis always written as kāf
()ک.
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Pic. 1
Fol. 1v
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Pic. 2
Fol. 9r
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Pic. 3
Fol. 18r
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Pic. 4
Fol. 30r
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Pic. 5
Fol. 32v

41

2. England, London: The British Library, I.O. LXX 28
Description
The scribe of the MS introduces himself in the colophon as Faṭḥ-ʿAlī, the
son of Shaykh Mihr-Allāh. The MS was copied for a Khvājah Shams al-Dīn
in the village of dʾdry on the twenty-ninth of the month shaʾabān of the year
1200 (22 June 1786). It is written in nastaʿlīq, which is more similar to
Persian than the Indian one, with 15 lines to a page on white paper,
419228 mm in size, and with 28 folios. The treatise begins on fol. 1v (see
pic. 6) and continues to fol. 28r (pic. 10). At the top of fol. 1v the title is
written in Latin characters, i.e.”Shams ul-aswat”. The pagination is in both
Arabic/Persian and European styles on the left corner of the recto folios. It
seems that the pagination in Arabic/Persian style is in the scribe’s
handwriting. The headings and important musical terms are written in red. In
a few cases, the margins have been used to correct or add words. The
khuṭbah or dībāchah [introduction] begins on the folio 1v (pic. 6). The first
bāb (part) begins on fol. 10r (pic. 7). There is a table on fol. 17v (see pic. 8).
The second part (bāb) begins on fol. 19r, the third on 21v, the fourth on 25v,
the fifth on fol. 26r, and the sixth on fol. 27v. In a few cases, the copyist
draws lines over words which he has written wrongly. This MS will
hereafter be represented by the siglum “B2” in the English text and “٢ ”بin
the Persian edited text.
Orthography
Like B1, the unbound writing is the dominant tendency in the MS,
particularly for the musical terms. However, as regards prepositions and the
adverbializer به, they are always attached to the following words. The word
yak (( )يکone/a) is often attached to the following words. The demonstrative
pronouns īn ( )اينand ān ( )آنare written inconsistently, both attached and
unattached to the following word. Although the verbal prefix mī ( )میis in
general not attached to the verb, in a few cases it is attached. The third
person singular of the verb budan, i.e. ast ()است, is written both bound (with
the omission of its initial alif) and unbound. The genitive marker  ءis not
written except in a few cases. The medial hi ( )هis sometimes written as ہ.
Sometimes, all the dots of the letters pi, chi, ti, jīm, qāf, bi, zāl ( پ, چ, ت, ج,
ق, ب,  )ذare written, however in many cases the scribe does not write the
dots, particularly in the musical terms, which has made the reading of this
MS difficult. The maddah is seldom written and the tashdīd is written only
in a very few cases. The letter gāf ( )گis always written as kāf ()ک.
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Pic. 6
Fol. 1v
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Pic. 7
Fol. 10r
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Pic. 8
Fol. 17v

45

Pic. 9
Fol. 21r

46

Pic. 10
Fol. 28r

47

3. England, Edinburgh: Edinburgh University Library (Or. Ms. 585/3)
Description
There is no information about this MS in the catalog of this Library (Hukk et
al. 1925). However, Massoudieh (1996: 189) introduces the MS as “New
Coll., 3, 18, 60, 62, f. 25v–34v”. The manuscript is the third MS of a
miscellany. The scribe is unknown. There is no information concerning
when it was written/copied. However, judging by the handwriting and paper
it is written on, the MS would probably have been written some time during
the 19th century. It is written in nastaʿlīq shikastah (broken nastaʿlīq) with
21 lines to a page on yellowish paper. The work begins on fol. 25v (see pic.
11) and continues to fol. 34v (see pic. 15).25 The dibāchah or khuṭbah is very
concise in comparison with the two other MSS introduced earlier, and it has
been abridged. Some sentences and lines have also been deleted in other
parts of the work in this MS (for further information see “The Evolution of
the Manuscripts”). The pagination is in both Arabic/Persian and European
style on the left corner of the recto folios. The headings and important
musical terms are written in red. There are comments on some issues in the
margins, which are presumably in the scribe’s handwriting (see pic. 12). In a
few cases, the margins are also used to correct mistakes in the text, and these
are in the same handwriting as the scribe’s. The introduction begins on fol.
25v. The first part (first bāb) is on fols. 26r–29r. There is a table on fol. 28v
(see pic. 13). The second part (bāb) begins on fol. 29v. In the second chapter
of this part, which concerns the rūps (figures/shapes) of the rāgas, and
which is on fols. 30r–31v, the scribe has written only the name of the rāgas
without their figures (rūps) (see pic. 14).26 The third part is on fols. 32r–33v
and the fourth on 33v. The fifth part begins on 33v and continues to 34v. The
sixth or last part is on the same folio. A number of words have been erased,
making them illegible. On fols. 27v, 32r, and 33v pieces of paper tape cover
the words. This MS will be hereafter represented by the siglum “E” in the
English text and “ ”اin the Persian edited text.
Orthography
Generally, it is the same as B1 and B2. Furthermore, in some musical terms,
the Urdu letters such as ڈ, ٿ, ٹare applied, and the final yi ( )یis more often

25

Brown (2007: 118) introduces the manuscript, writing the treatise is on fols. 1b–
37a. According to our copy of the ms, the beginning of the treatise is on fol. 27v.
26
Perhaps the scribe intended to write the rūps of the rāgas later, but for unknown
reasons did not do so. However, this part of the work in all the mss at our disposal is
written carelessly and therefore incorrectly (for further discussion on this part and
chapter see “The Evolution of the Manuscripts”).
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written as ي. The dots of the dotted letters are more carefully and
consistently written.
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Pic. 11
Fol. 25v
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Pic. 12
Fol. 27r
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Pic. 13
Fol. 28v
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Pic. 14
Fol. 30v
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Pic. 15
Fol. 34v
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4. England, Manchester: The John Rylands University Library (The
University of Manchester) (346)
Description
The scribe and date of the MS are unknown. It is written in nastaʿlīq, with
13 lines to a page on white paper, 204×153 mm in size. It was probably
copied during the late 19th century. The treatise begins on fol. 1v (see pic. 16)
and continues to fol. 40v.27 The pagination is in Arabic/Persian style on the
left corner of recto folios. Except for one occasion on fol. 3r, the scribe does
not use the margins to correct his mistakes or missing words and phrases in
the text. The introduction (dibāchah or khuṭbah) in the MS is shorter than
the first two mentioned MSS of the treatise, i.e. B1 and B2. The sixth part
(bāb) of the treatise in this MS is on the following folios,
-

the first bāb: 4r–20v ; (there is a table on fol. 17r [see pic. 18]).
the second part (bāb): 20v–29v.
the third part: 29v–35r
the fourth part: 35r–37v.
the fifth part: 37v–40r.
the sixth part: 37v–40v.

This MS will be hereafter represented by the siglum “M” in the English text
and “ ”مin the Persian edited text.
Orthography
The same as B1 and B2. However, the medial hi ( )هis always written as ہ
and the Urdu letters such as ٹ, ڑ, ں, are used in a number of musical terms.

27

Unfortunately, due to a misunderstanding, the reproduction section of the library
did not send the last folio of the ms, i.e. 40v and our later attempt to receive that folio
was also unsuccessful.
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Pic. 16
Fol. 1v
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Pic. 17
Fol. 4r
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Pic. 18
Fol. 17r
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Pic. 19
Fol. 24r
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Pic. 20
Fol. 40r
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The evolution of the manuscripts
To edit the text, we will apply text critical methods. Our intention is to apply
the so-called “stemmatic method” (Reynolds & Wilson 1991: 214; Eklund
1978: 33) to establish the text of the tract. In this editorial technique, after a
careful examination of the manuscripts, a stemma codicum or family tree is
drawn (cf. West 1973: 48–59). In the following, we will first try to find out
the genealogical relationships between the above-introduced MSS in order to
draw a stemma codicum.
We are sure about the date of copying of B1 and B2. However, there
is uncertainty regarding the date of copying of E and M. Judging by the
applied orthography and the quality of the paper, it seems that they are
probably not older than B1 and B2, and our guess is that they were written
even later than them, that is to say after the 18th century. At any rate,
according to our present knowledge, B1 is the oldest MS we have at our
disposal, while B2 is the second oldest.
The examination of the MSS reveals some noticeable differences
between them. The first and probably most interesting and important
difference is in the khuṭbah (introduction/preface) of the treatise. As is clear
from the presentation of the MSS, in B1 and B2 the preface makes up about
one-fourth of the whole treatise, while in E it is only a few lines. The Preface
in E is as follows:
رس برس خان کالونت پسر خوشحال خان در عھد عالمکير بادشاه کتاب سنکيت ھندی را
بعد فوت پدرش بالتماس بعضی احبا خصوصا شٮح عزيزﷲ که در فں موسبقی شاکرد او
بود و بسيار ماھر بفارسی ترجمه کرد شمس االصوات نام نھاد و نامھای ھندی را بجای
داشته اما کتاب اصل مشتمل بر ھفت باب بود يک باب که در رقص کردن بود آنرا متوجه
تحرير نشده چه در مرتبه ادنی است و بکار کالونتان نمیآيد و باقی شش باب را نوشته
چنانچه در خطبه کتاب خود که بسيار طوالنيست نوشته و فھرست باقی مع مطالب چنين
است
Ras Baras Khān Kalāvant, the son of Khushḥāl Khān, under the reign
of the Padishah ʿĀlamgīr [The King, the World-conqueror] [i.e.
Aurangzeb] translated the Hindī [i.e. Sanskrit] book of sangīt into
Persian after his father’s death and on the request of his friends,
particularly Shaykh ʿAzīz Allāh who was a pupil of his [the author]
and was a very skilful [musician], giving it the title Shams al-aṣvāt.
He kept the Hindī [Sanskrit] terms, but of the original book which
consisted of seven parts (chapters) he did not translate a part which
dealt with dance, because it had less value and nothing to do with the
kalāvans. And as he himself reported in the khuṭbah (preface) of his

61

book, which was very long, he translated the six remaining parts. And
the list of the topics dealt with there are as follows.

As we can observe, the preface in E seems like a report by another
person than the author himself about the work. It is not clear if the scribe of
E omitted the original preface and replaced it with a short report about the
name of the author and the circumstances under which the work was written
or if he just copied it from another MS.
The differences between B1, B2, and M are also considerable. About
half of the preface, which is probably the most well-informed and important
part, where the author introduces himself and explains how and why he is
writing the work, is missing in M. The other significant and obvious
differences are as follows.
Ex. 1
B1 (fol. 4r), B2 (fols. 4r and 4v) (the underlined words are only found
in B2) (M and E do not have this passage)
-اما از آنجا که رافت ياران خصوصا يار تمام عيار و صديق ھمه تصديق و مخلص بی
اشتباه سٮح عرٮرﷲ که از ابتدا تا انتھا در فن منم شده است تلميذ در علم خودم شده اسٮ
استاد ممد بود تحمل آن آسان نمود الجرم زبان خامه را درصدد بيان اين نامه حرکت داده

Ex. 2
B1(fol. 6r), B2 (fols. 6r-6v) (the underlined words are only found in
B2); (M and E do not have this passage)
اما آنچه که من میخواستم محصول نشد تا به ديکران که نعمر انقدر دارند نه عقل چه رسد
چه از حکما و ديکر کويندھای ھند چه از غير چنانچه ھنديان ميکوئيد که بين نواران قديم
-اين دو کدو و يک نی را مدام بر سينه خود داشتهاند از ترس انکه مبادا درين دريای پی
پايان غرق سوند اما بمقتضای مااليدرک کله ال يترک کله بذل جھد بايد کرد تا يوسف طبع
از چاه جھالت برآيد و بسرير علميت رسد و عزيز ھمه کس شود

Ex. 3
B1 (fol. 6b), B2 (fol. 6b); (the underlined words are only found in B2);
(M and E do not have the following passage)
و مشاطه صبا نوعروسان باغ را برنک آميزی ھرھفت کرده و دايه ابر اذاری بنورسيدکان
اطفال حدايق از رشحات فضل پرورش بخشيده و درختان دلکش پيرايه رنکين و خلعت
نوراکين در اغوش وقت خود کشٮده و کل از شکرخنده صدھزار چاک ٮجان ٮلبل شغبناک
( را بدامان تشربB1:انداخته و پنجه نسيم شانهکش طره سنبل کشته و کلبرک خار )چادر
اويخته
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Ex. 4
;)B1 (fol. 10r), B2 (fols. 10r and 10v), E (fol. 26a), M (fols. 4r and 4v
(in B1, B2, and M this passage is almost identical [the few minor
)]differences have been noted within parentheses
چون حضرت حکيم علیاالطالق بحکمت کامله و قدرت شامله خود ساز خلقت انسانی
)انسان  (M:را موجود ساخته )ساخت  (B2, M:و از رحمة نفخت فيه من روحي در
بارکاه کنت کنزاً ) +مخفيا  (B2:فاحببت انا )ان (B2 :اعرف فخلقت الخلق درنواحيت
)درنواخت  (B2, M:کيفيتی برامد )برآيد (B2 :که باسم نقش )نفس  (B2, M:موسوم شد
بعد از آن از آمد و شد او ) (B2 :-آوازی ظاھر کشت )کرديد  (B2:تا حکما او را )اورا
حکما (B2 :بزبان ھند باد )ناد  (M:نام نھادند +).پس  (B2, M:از او بصفای باط ِن خود
آنرا بدو )دو (M :قسم معلوم کردند بدو اسم موسوم کردانيدند )کردانيد  (B2:يکی
ناداناھت )باداھد (B2:دوم ناداھت )بادانھد (B2:

)The same passage in E (26r
چون حکيم علیاالطالق خلقت انسانی را موجود ساخت و روح دميد کيفيتی برامد که باسم
نفس موسوم شد بعد از آن از آمد و شد آوازی ظاھر کرديد تا اورا حکما بزبان ھند ناد نام
کردند و آن دو قسم است يکی ناداناھت دوم ناداھت

Ex. 5
)B1 (fol. 16a
اول ارچک و آن آنست که درو يک سر آٮد دوم کھاتک است که درو دو سر ايد سيوم
سانک که درو سه سر آيد چھارم سراتک که درو چھار سر آيد پنجم اودو که در آن پنج
سر اند ششم کھادو که در آن شس سر ايد ھفتم سمپورن که درو ھفت سر آيد والسالم

)B2 (fol. 16r), E (fol. 28r), M (fol. 14v
اول ارچک دوم کھاتک سيوم ساتک چھارم سراتک پنجم اودو ششم کھادو ھفتم سمپورن
)سنپورن  (M:ارچک انست که درو يک سر آيد و کھاتک انکه )آنست که  (M:درو دو
سر ايد ،و ساتک انکه )م :آنست که( درو سه سر ) +آيد  (E, M:و سراتک انکه )آنست
که  (M:درو چھار سر )آيد  (E, M:و اودو انکه )آنست که  (M:درو پنچ سر )آيد E, M:
( و کھاد )کھادو  (E, M:انکه )آنست که  (M:درو شش سر ) +آيد  (E, M:و سمپورن
)سنپورن  (M:انکه )آنست که  (M:درو ھفت سر آيد والسالم ) -والسالم (E:
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Ex. 6
)B1 (fol. 18a
ر گ
 ۵٠۴١س
س ر
٧٢٠
 ١٢٠س
٢۴

پ
م
گ
ر
س
٢

م
گ
ر
س
۶

ده
پ
م
گ
ر
س
١

نی
ده
پ
م
گ
ر
س

)B2 (17v), E (fol. 28v), M (17r
س
١

ر
٠
١

م

گ
٠
٢
۴

٠
۶
١٢
١٨

پ
٠
٢۴
۴٨
٧٢
٩۶

د
٠
١٢٠
٢۴٠
٣۶٠
۴٨٠
۶٠٠
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ن
٠
٧٢٠
١۴۴٠
٢١۶٠
٢٨٨٠
٣۶٠٠
۵٠۴٠

Ex. 7
)B1 (fols. 20r and 20v) and M (fols. 21r and 21v
و آن پنج وجه است اول راکاانک و آن آنست که کويندکی برای راک زياده کردن باشد
محو راک شوند دوم بھاکھاانک که در آن ) +راک  (M:و
چنانچه از استماعِ آن ھمه کس
ِ
حروف با معنی بزبان فصيح ادا شود /B1: 20v/و ) (M: -سيوم کرياانک که از )(M: -
استماع ان خوشوقتی و کريه ھر دو بر شنونده ظاھر آيد چھارم اپاانک که از شنيدن آن
ِ
)او  (M:عاجزی و مھربانی و کريه بر شنونده پديد آيد )شود  (M:پنجم کان پارناانک
)تازناانک  (M:و ان انست که ھم چھار انکه ) -و ان انست که ھم چھار انکه  (M:و ان
انست )اينست  (M:که ھم چھار انک درو باشد و ھم جلدی و فھميدکی و بھمراھی ساز و
تال و بخوبی جميع سرھا و تيپ سر باشد و ) (M: -فاما اين کويندکی نادر است )باشد
و  (M:اکر در کسی باشد چنان کوينده از ھمه کويندکان  /M: 21v/بھتر است والسالم

)B2 (fol. 19v) and E (29v

B2 and M do not have the names of the notes (sa, ra, ga, ma pa, dha, ni).
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28

و آن پنج وجه است اول راکاانک ) +کويند  (E:دوم بھاکاانک سيوم کرياانک چھارم
اپاانک پنجم کان ٮارتااٮک )کال بارناانک  (E:که مجموع ھمه است اول آنست که
کويندکی برای راک نمودن ) +باشد  (E:و راک زياده )زياد  (E:کردن باشد )(E: -
چنانچه از استماع آن ھمه کس محو راک شوند دوم انست که در آن راک و حروف با
معنی بزبان فصيح ادا )آورده ]؟[  (E:شود سيوم انکه از استماع آن خوشی و کريه ھر دو
بر شنوندکان آيد چھارم انکه ) (E: -از شنيدن آن راک عاجزی و مھربانی و کريه ھر سه
بر شنوندکان ظاھر آيد پنجم انکه ھم چھار انک درو باشد و ھم جلدی و فھميدکی و
بھمراھی ساز و تال بخوبی سر و تيب ) +باشد  (E:شيرين ) (E: -فاما اين کويندکی نادر
است اکر در کسی باشد چنان )آن  (E:گوينده از ھمه کويندکان ) (E: -بھتر است والسالم
) -والسالم (E:

Ex. 8
)B1 (fol. 27v) and M (fols. 32r–32v
و وجه شناختن او بيک طريق چنين باشد که ھر کاه بر ساز دوروی )دوروھي  (M:خود
)خورد  (M:که ھندوي )ھندي  (M:سازاست از يک انکشت ) +به  (M:آھستکی زود
زود بنوازد و ازو آوازی برآيد و بمثل ان آواز سر را در کلو جنبش دھد )دھند  (M:آنرا
کمک کويند و بطريق ديکر چھارم حصّه آن آواز درت باشد و آن باين روش است که
وقتی که يک انکشت دست راست  /M: 32v/را بر دست چپ پی ھم زنند آوازی ) +ھم
 (M:پی پی برآيد

)B2 (fol. 23r) and E (32v
و وجه شناختن او بيک طريق چنين باشد که در طنبور و غيره از دوروز )دور  (E:خورد
که ھندوی ساز است از يک انکشت باھستکی زود زود بنوازد و ) (E: -کمک آن باشد
بمثل ) -ب  (E:آن آواز سر را در کلو جنبش دھند آنرا کمک کويند و به طريق ديکر در )-
ديکر در  (E:چھار روش اختيار کردهاند و آن باين ) -ب  (E:روش است که وقتی که يک
انکشت دست راست را بر باالی کھرج باھستکی نيم نيم آواز ھم پی در )به  (E:پی )+
بايد (E:

Ex. 9
)B1 (fol. 32v
و سم تال که با سه ماترا است با يک لکه و دو درت و ٮربکليل که با دونيم ماتره است با
يک درت و يک برام لکه و يک لکه باشد و روپک تان که با يک نيم ماترا است که ا ّول
يک درت و بعد يک لکه باشد

)B2 (fol. 27v
و سم تال که با سه ماتراست با دو درت و يک برام لکه و يک لکه باشد و در يکتال که با
ٮکنيم ماترا که اول يک درت و بعده يک لکه بايد

E (34r), M (39v) (The underlined words are missing in one or both of
)B1 and B2
و سم تال که با سه ماتراست با دو درت که بعد دو لکه آيد باشد جھمپا تال که با دو ماترا
است با يک لکه و دو درت باشد ) (M: -و ترنکليل )برٮک ليل  (M:که با دونيم ماترا
است با يک درت و يک برام لکه و يک لکه باشد و روپک تال که با يکنيم ماترا است که
اوّل يک درت و بعده )بعد  (M:يک لکه بيايد

65

Further differences are found in chapter two of the second part, where
the author writes about the rūps of rāgas. Here we can find a complete
description in B1 and M, but in B2 this chapter only has the rūps of a few
rāgas, and then only their names, while E only has the rūp of rāga bhirvan.
In addition, the names and the order of rāgas in this chapter are more or less
different in the MSS.29
These differences suggest that the four MSS presented here are
descended from four separate MSS (probably hyparchetypes) which have
been lost.
Nevertheless, all readings (the MSS) have common identical errors in
some parts. These common errors may have been made by the author
himself, who was one of the renowned musicians and music theorists of his
time, in his autograph, or by scribes who, generally speaking, are unfamiliar
with musical terms and their explanations. We can, for example, find such
obvious errors in the fourth part (bāb) of the third chapter, where a
considerable number of terms are written wrongly. Moreover, in the fifth
chapter of the third part, which is on the various kinds of singers/composers
and differences between them, all MSS mixed up two types of
singers/composers śikṣākāra and anukāra. These common identical errors
can indicate that although each of the MSS descended from its own lost copy
(probably a hyparchetype), the lost copies (hyparchetypes) are in their turn
descended from one common archetype. In other words, there are
intermediate copies, which we can call α, β, γ, and δ, between B1, B2, E, and
M and the archetype. B1 is descended from α, B2 from β, E from γ, and M
from δ, and all these lost MSS are plausibly descended from a common
archetype. This relationship is demonstrated in the stemma codicum.

Principles of the edition
Broadly speaking, music theoretical treatises are among the works which
have suffered “more than usual” from mistakes and errors by scribes
compared to other type of works. A reason for this is the nature of this type
of work: it is complicated, containing many terms and descriptions which
most scribes are unfamiliar with. This fact obliges us to place more than
29

One can argue that the missing passages in this chapter are a result of the
carelessness of the scribes of B2 and particularly E (the places of the rūps of rāgas
in this ms are empty and perhaps the scribe intended to write them later with a red
pen, but for reasons unknown to us, did not) and these passages are not missing in
the mss from which they descended. At any rate, if we accept this argument, we
should not forget that the numbers of the rāgas differ in these two MSS from each
other and from B1 and M.
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usual importance on using all extant copies of such works in reconstructing
“the lost manuscript of the author”. In other words, in order to reconstruct an
archetype/hyparchetype, particularly concerning musical terms and
descriptions used in them, we must have a more eclectic approach, which
sometimes brings us close to the zone of risk of contamination. Shams alaṣvāt is a clear example of such a work requiring such an approach.
Due to the fact that all four MSS at our disposal are descended from
one archetype, it is logical to try to reconstruct the text of the archetype by
using all four MSS at our disposal. However, as noted earlier, there are four
lost links between the MSS and the archetype. Moreover, we have proved
that these intermediate copies and thereby our MSS, in particular regarding
musical terms and their explanations, are corrupted, which places us in a
dilemma. Neither the reconstruction of just one of the intermediaries, nor a
contaminated text provided by all four MSS at our disposal is a good
solution to the problem. Nevertheless, in our judgment, we will err on the
safer side, if we choose the most reliable MS of the surviving group of MSS
as the basis for the reconstruction and try as far as possible to identify music
terminological errors and mistakes, emending them initially by means of the
three other surviving MSS, as well as with the assistance of parallel and
primary sources from that period. Thus, a number of parallel sources will
play a crucial role here to confirm or refute the validity of the musical terms
used in B1. It should be emphasized that we aim to limit our use of the
eclectic approach to the emendation of musical terms and their explanations
in the text.
In short, we try to follow the reading of B1 in order to reconstruct the
archetype. The reason we select this MS is that it is the oldest MS at our
disposal30 and is the most reliable one as well. However, concerning the
musical terms and their explanations, due to the fact that they are the most
corrupted parts of the MS, we will not only consult and use the other
readings, i.e. MSS, but we will even check their correctness and reliability
against parallel/primary sources. We underline that no musical term and
explanation will be included in the critical edited text without the
confirmation of the parallel/primary sources. In our judgment, this is the
only way to ensure their correctness. In a very few cases, we go even further
and correct the musical terms solely based on the parallel and primary
sources, even if all four MSS at our disposal suggest the same reading. In
case a term is not found in the external sources, i.e. parallel and primary

30
Generally, the oldest ms of a work has the fewest errors. However, it should be
emphasized that we cannot take this for granted, and a thorough examination of all
mss of a work may result in other conclusions.
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sources, the reading of B1 will often be in the edited text31 and the other
readings in the apparatus. In such cases, a question mark will be after the
term in question to indicate that we were not able to confirm its correctness
in other parallel and primary sources.
The parallel/primary sources used to check and emend the text and the
abbreviations are as follows:
•

•

•

•

Tuḥfat al-hind (TH) by Mīrzā Khān b. Fakhr al-Dīn Muḥammad,
written sometime during the reign of Aurangzeb (r. 1658–1707),
edited by Ansari;
Tarjuma-i mānakutūhala va risāla-i rāgadarpaṇa (TMRR) by
Faqīrullāh Faqīr, written sometime between 1662–1666, edited and
translated by Sarmadee;
Lahjāt-i Sikandarshāhī va laṭā’if-i lāmutanāhī (LS) by Yaḥyā
Kābulī, written during the reign of Sikandarshāh Ludī (1489–1517),
edited by Sarmadee;
Ghunyat al-munyah (GHM) by an anonymous writer, written in
1374–1375, edited and translated by Sarmadee.

The translations of primary sources which we have also consulted, are:
•
•
•

Saṅgītaratnākara of Śārngadeva (SR),32 by Śārngadeva, translated
by R. K. Shringy (vols. i, ii);
Saṅgītaśiromaṇi (SŚ), by an anonymous author, written in 1426,
edited and translated by Nijenhuis;
Dattilam, written by Dattilam sometime in the first or second
century, edited and translated by Nijenhuis.

In one case in the khuṭbah (Introduction/Preface) (see example 2) the
reading of B2 is used for completing a longer passage in B1, because except
for B1, only B2 has a complete Introduction/Preface, and in this passage it
suggests a better and more correct reading. In any case, all divergences from
the edited text are noted in the apparatus.
We should bear in mind that the musical terms in the treatise are
transliterated from Sanskrit/Hindi into Persian. The transliteration sometimes
reflects the Sanskrit/Hindi word and sometimes not. As the reader will find,
and as we have pointed out above, we have put question marks after a
number of the musical terms in the edited text to indicate that we have not
managed to find these terms in other parallel primary and secondary sources.
31

Due to the fact that sometimes the scribe of B1 does not write the dots on the
dotted letters, which makes reading the terms almost impossible, another reading
than B1 will be chosen.
32
This work is indeed the original Sanskrit which was written in 1240 (Rowell
[GEWM, vol. 5, p. 24]). The author Sarngadeva was a “physician and royal
accountant at the court of King Singhana (the present-day Davlatābād)” (ibid.).
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This does not mean that they are all miswritings, but perhaps instead that the
Persian pronunciation and therefore the transliteration diverged from their
original Sanskrit forms. We must also keep in mind that there are variant
dialects in the Subcontinent, which makes everything much more
complicated and which probably affected the pronunciation of musical terms
and hence their transliteration.
A considerable part of the second faṣl (chapter) of the second bāb
(part) deals with the description of the rūp (figures/shapes) of rāgas. This
section is corrupted and incorrect in more or less all the MSS at our disposal,
and is beyond any emendation due to the fact that this topic is found only in
this treatise and is treated in no other Persian parallel or primary sources.
Despite this, we will keep the reading of B1, and the three other readings
will be noted in the apparatus.
The following symbols are employed in the edited text by the editors:
<>

(Angle brackets) indicate words added to the transmitted text by
the editors by conjecture or from parallel/primary sources. In
the latter case, the source from which the words or passages
have been taken is noted in the apparatus.

[]

(Square brackets) indicate the correction of words in the text by
conjecture or from a parallel/primary source. In the latter case,
the source from which the words or passages have been cited is
noted in the apparatus.

{}

(Braces) indicate words deleted by conjecture. A footnote
between the two braces refers the reader to the apparatus and
the omitted word there. If the omission is due in part to
information from a parallel/primary source, that source is also
mentioned in the apparatus.

≠≠

(Unequal sign) indicates readings which differ from the
transmitted text and consist of more than two words.

≠≠ ≠≠

(Double unequal sign) indicates another reading which differs
from the transmitted text and consists of more than two words
and which is between the first unequal signs in another MS.

**

(Asterisk) indicates lacunae in MS(s).

** ** (Double asterisk) indicates another lacuna between the first one,
which has been shown by * *, and another one in another MS.


This symbol indicates that words/phrases which are not found
in the text of an MS are added in the margin of that MS by the
scribe.
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(?)

A question mark inside parentheses indicates obscurity,
ambiguity, or uncertainty in the text.

The symbols employed in the apparatus are as follows:
+
-

(Plus) indicates a word added by the scribe(s) (in compound
words, the added part) in one or two MSS.
(Minus) indicates a word omitted by the scribe(s) (in compound
word, the omitted part) in one or two MS(s). As long as it is just
one word or a part of compound word, it is not written again in
the apparatus, but if more than one word is omitted, or if all
parts of a compound word are omitted, all omitted words and
the whole compound word are noted in the apparatus. If the
number of the omitted words exceeds three, an asterisk sign is
used.

Regarding compound words, only the part of the word treated in the
edited text is noted in the apparatus.
Concerning the orthography, we try to follow the general tendency in
the MSS of unbound writing. In addition, the adverbializer bi ( )بهhas been
attached to the following word, as it is written in all four MSS. Nevertheless,
if it functions as a preposition, it is written separately. The demonstrative
pronouns  آن، اينare often written unbound. The verbal prefix  میis always
written separately with a half-space in the edited text. The preposition rā ()را
is written unbound as well. Unbound writing is also employed in the edited
text for the plural suffix hā ()ھا. We have chosen to follow the manuscripts
and use unbound writing with all copula personal endings of the verb  بودن: ،ام
 اند، ايد، ايم، است،ای. However, the third person singular ast ( )استis shown as st
( )ستafter long A (Ā) in verses. To distinguish these personal endings from
auxiliary personal endings, a full space has been inserted between the
preceding word and the copula personal ending. The conjunction ki ( )کهis
always written unbound. The genitive marker (iżāfah)  ءafter a silent hi <>ه ه
is written, in order to facilitate the reading. In a few cases the tashdid is
written in the edited text.
No spelling errors or mistakes are mentioned in the apparatus, as long
as the misspelled words do not have any meaning in Persian or Arabic, are
not music terms, proper names of geographical locations or people names,
and do not seriously disrupt the understanding of the text. We follow West’s
suggestion (1973: 86) regarding variants of merely orthographical nature.
Thus, different spellings of a word (for instance  سومand سيوم,  حميرand ھمير,
 گلوand گلوی,  رویand  )روwill be passed over without comment.
To facilitate the identification of Sanskrit words and terms, we write
them in bold type in the Persian text, and italics in the English translation.
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Further remarks: Due to the fact that we use all four MSS in
establishing the text concerning musical terms, in the edited text the folio of
each MS has been noted after the MS siglum in Persian as well as which side
of the folio, i.e. the front side or “r” with Persian letter “[ رو( ”رrū]) or the
back side or “v” with the Persian letter [ پشت( پpusht]).
All Koranic citations are written in “Old English Text MT” font.
To facilitate reading, we have divided the critical edited text into
paragraphs, and used punctuation.

Notes on the English translations
The vowels are almost never written in Persian, which causes pronunciation
and reading difficulties. This problem manifests itself in particular
concerning the transliteration into Persian from other languages, and is very
much an issue in the music treatises written in India.33 The distance in time
and the phonetic changes of the transliterated language over time comprise
another problem we encounter regarding Indo-Persian music theoretical
treatises. Due to these facts and issues, which create uncertainty about the
pronunciation of the terms/words, we decided to transliterate the musical
terms as they stand in the Persian text without vowels when they are
introduced for the first time. However, these terms are Anglicized with the
assistance of secondary sources which have been presented above. Thus, we
hope that, to some extent, we approximate their original pronunciation.
Unidentified terms are transliterated (without their vowels) in the English
translated text, with question marks within brackets in front of them. In some
cases, we suggest Anglicized Sanskrit and Hindi/Urdu terms, again preceded
by question marks within brackets.
We try to explain and rectify ambiguity or incorrectness regarding the
description of some terms in footnotes of the English translation. This is the
reason for some terms being treated and explained in the footnotes in more
detail and others being passed over without comment.
Due to fact that the treatise is a translation of a Sanskrit work with the
insertion of a number of musical terms applied in the 17th century which
were in Hindi/Urdu, the reader will find both Sanskrit and Hindi/Urdu terms
in the English translation. To transcribe these terms (both Sanskrit and
Hindi/Urdu), the sources which have been presented above are used.

33

The only work which has systematically explained the pronunciation of Sanskrit
musical terms is Tuḥfat al-hind. However, due to the fact that there were/are many
dialects in the Subcontinent, the pronuncations can differ from each other,
depending on regions and their dialects.
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Stemma codicum
Autograph

Archetype

α

β

γ

δ

B1 (١( )ب1782)
B2 (٢( )ب1786)

E (( )ا1790–1850?)
M (( )م1800–1900?)
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English translation of Shams al-aṣvāt

[Preface]

In the name of God, the merciful, the Benefactor.
O, Lord, May you facilitate the writing of this work and May it finish
successfully!
The first declaration/utterance, which is (the) praise [to God], is dedicated to
the Absolute All-Wise [God], whose players of fate and destiny by the order
Be! and it is34, created the qānūn35 of existence, which was uselessly
abandoned in the realm of nonexistence, with the strings of omnipotence,
making it well-known by playing it with the plectrum of life in the gathering
of the four basic elements,36 [then] the inhabitants of heaven went into
ecstasy (samāʿ), and began to dance shouting “Our Lord, the Lord of angels
and souls, is sacred and inviolable” and the inhabitants of the earth were
amazed in the state (maqām) of “We have not recognized You as You
deserved”37.
Distich
If one asks me to describe Him
[I will say] how can the lovelorn tell of the ineffable
The lovers are slain by the beloveds
no song will come forth from the slain
And the second utterance/declaration, which is about paying tribute
[to Muhammad], is right for the True Confidant [of God], when he whose
Carriers of commands and prohibitions commanded the existing world,
which was confused under the intoxication of misguidance, with the call of
“There is no God except Allah and Muhammad is His Messenger”, [drank
from] the cup of guidance. [Thus the Prophet] appeared on the throne of
prophecy, and the true lovers, thanks to acceptance of that command,
achieved the goal, and found Paradise, and faithless sinners and infidels,
who rejected Paradise, hastened to Hell.
34

Koran 2:117. The whole verse is as follows, “The Originator of the heavens and
the earth! When He decreeth a thing, He saith unto it only: Be! and it is.” (The
Meaning of The Glorious Koran, 1953: 43).
35
Here the writer plays with two different meanings of the word qānūn which can
mean both law and decree, and the musical instrument qānūn, a plucked zither.
36
These four basic elements of all things are earth, water, air, and fire. (For further
information see EI, s.v. ʿUnṣur)
37
A Prophetical hadith.
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And after glorifying God and lauding Muhammad Muṣṭafā (Chosen
One) – who is the purest soul of the best of prophets, the imam of saints, the
helper of the poor, the last of the apostles, the gift (of God) to the worlds, the
mediator of forgiveness between the sinner [and God], the refuge for
destitute and poor people,
Verse
Muhammad is the one for whom everything from the first day till the
resurrection
is created to embellish his name
May God bless him and give him peace – infinite praises, blessings and
salutations, and greetings upon his great family and his honorable wives, and
his respectful companions, who deserve to be beloved by both worlds and
who were the lovers of both worlds [i.e. this world and the other world],
particularly upon the Lamp (lantern) of the Path, and the most excellent
companions, and the first of them in the matter of truthfulness, His Truthful
Holiness Abū Bakr; and upon the Most Righteous, the Adorner of the
Throne of the Leadership, His Holiness ʿUmar; and upon the Assembler of
the Koran and the Mirror of Mysticism, His Holiness ʿUṯmān; and upon the
Decipherer of the Hidden and the Source of Knowledge, the Commander of
the Faithful, the Lion of Allāh, ʿAlī; and upon the two felicitous and
martyred grandsons [of the Prophet] Abī Muhammad b. al-Ḥasan and Abī
ʿAbd Allāh al-Ḥusayn; and upon their mother Fāṭimah al-Zahrā; and upon
the twelve Magnificent ones and the Fourteen Infallible ones, God’s blessing
and peace upon all of them and the true worshipper of God. [May they be] at
Your Mercy, O [You] the Most Merciful One.
But then, it should be clear and apparent to the light-spreading mind
and the wise nurturing thought of deep sharp-minded people, and the pure
(pious) sun-hearted men, who carry the instrument of sciences on their
shoulders and have the song of wisdom in their ear, that the author of this
treatise and the composer of this work, the humble man, Ras Baras (Ras
Varas), says, when I was permanently parted and separated from my
honorable father, the late blessed master, Khushḥāl Kalāvant,38 who was a
master in music and was a second Tānsen39, rather he was Bārbad40 of his
time, [and] suddenly left this transitory world, losting the warp and woof of
interest in life, I withdrew into the corner of anonymity.
38

For further information about Khushḥāl Kalāvant see the Introduction.
A 16th century Indian musician and poet who was probably born in a village near
Gwalior. He served as a court musician at Reva and later at the court of the Mughal
Emperor Akbar (r. 1556–1605). It is not clear when he died (for further information
see GDMM, s.v. Tānsen).
40
A legendary Persian Sasanid musician. He played the Lute and was at the court of
Khusraw II (r. 591–628).
39
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Neither did I want to be in gatherings, nor did I have any interest to be
in flower gardens
I put my head on my knees
Neither did a companion come to me to explain this tremendous grief,
nor did any wise man endeavor to console me. However, because my ear had
heard the heavenly tidings, I expected changes and was hopeful. [Although]
I did not know how the night of longing would end, and how the day of
achievement would dawn, and from where the sun of prosperity would rise
and upon whose house it would shine; and from which constellation the full
moon of fortune would ascend and whose tower it would enlighten; and
from whose bow the arrow of felicity would be shot, and who the target
would be; and from which temple the Jupiter of glory would appear and to
whose name the sermon of acceptation would be read; and from which
curtain [even musical mode, (pardah)] the Venus of generosity would show
herself and on whose forehead she would dancingly descend; and which
Turk [i.e. ruler] whose order the Saturn of bravery would accept; and which
Mars (hero) who was captured in the confounding misfortune whoes
problem would be solved.
Suddenly, the door of blessing opened and the soul of bliss rose and
the sea of mercy moved and the wave of fortune rose and the pearl of
purpose was achieved; that is to say, I got the opportunity to converse with
some companions all of whom were so skilful in all kinds of sciences that
my tongue is unable to describe their perfections. And they were unique in
their time in every field of science, particularly in the subjects of rhetoric
and philosophy. Because the art of music was in fact popular among them,
after a while, when this humble person [i.e. the author] associated with those
great men and formed an entirely sincere friendship [with them], I gained
many benefits. Their outstanding suggestion, which was conveyed with
tenderness and kindness, resulted in this poor humble one dressing the Book
of Sangīt (Saṅgīta), whose elegance of meanings had been veiled and hidden
by the mask of Hindī [Sanskrit], in Persian, and adorning and embellishing
the beauty of its contents with the gold of colorful phrases and the pearl of
elegant metaphors, presenting it, so that everyone would find pleasure in
listening to it and would have enjoyment in reading it, particularly those who
were lovers of that beauty and enthusiasts of that dream, and thus would
fulfill [their dream] by meeting it; and the divers of that sea could find some
beautiful pearls from its shell of melody, and would wear it as earrings in
their ears; and mystics would begin to burn and melt like butterfly and
candle around the light of that melody; and the intoxicated people of that
cup, with the song of its instruments, would enjoy and go into rapture; and
the observers of that beloved would be heart-wounded, falling to
unconsciousness by the arrow of its amorous glance of sound and by the
small arrows of its melody; and the collector of flowers of that rose-garden
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would pick the various fruits of pleasure and the colorful flowers of
sweetness, filling their ears and their hearts from the flowers of its various
songs. And thanks to its delightful chants and beautiful songs, the
nightingales of this rose garden would revive and refresh the branches of the
tree of language; and the searchers of this field would clear their throats from
all kind of roughness and foam and phlegm, so the wild horse of voice would
be tamed; and the sailors of this sea would knot the sail of the seven notes to
the ship of the throat, so that they would pass that sea, watching the seven
continents.
Thus, [by the translation of] that ancient book which was like an
ancient calendar, a copy of which could be a gift for every gathering, and the
lovers would always have it with themselves, and with the assistance of it,
they could find complete enjoyment, especially among the lords of
perfection, and particularly at the courts of famous sultans and powerful
kings, who achieved greater perfection than other people; and no science
would flourish without their acceptance and support; and without their pure
soul there wouldn’t be any patron for art. This copy would be as a mirror in
the playing hands of sincere people in the feast of pleasure and elation and as
a comb for the hair of song of the beloved in the gathering of happiness and
joy and it would be a medium [to fulfill] every wish and a mediator [to meet]
every need.
Hearing this proposal, I began to think about how I would carry out this
difficult task, but according to [the proverb] “don’t shoot the messenger”,
[and] even though I realized I did not have enough knowledge and authority,
since the kindness of friends has assisted me, it been easy to carry out that
[task]. Therefore, I will move the nib of my pen to explain this book,
beginning with the definition of sound.
One should know that when the worshipped God wanted to embellish the
various qualities which were the symbols of His knowledge, with the
colorful nature of every existence [life], and which were the signs of His
power, He said, Be! and it is41. Since the creation of all creatures took place
by the command Be without any problem, that voice/sound was the real one,
and this voice/sound [i.e. of the instrument] was symbolic/metaphorical.
Then, whenever the essence of everything became that sound/voice,
everyone would inevitably become interested in this voice/sound, as
“everything will return (or refer) to its origin” confirms this meaning. And
also, the [Koranic] verse Am I not your Lord? Replied they: Yea!42 is a
call/sound that, when the believers answered rightly, [God] rewarded them
with “God’s mercy is unto the believers”, but there was no answer from the
hell-deserving pagans until their ears became heavy from hearing the

41
42

The Koran, 36:81 (The Meaning of The Glorious Koran, 1953: 318).
The Koran, 7:172 (The Holy Qur’an, 1988: 614).

78

scolding [Koranic] verse of (they are) deaf, dumb43; and the angels who could
not bear that voice/call, went into ecstasy by the euphonious sound of “He is
sanctified, He is the most Holy”.
Therefore, the voice/sound was something that made the spirit
dancingly enter into the body, and the flame of love was an interpretation of
it. No existing thing could carry/bear it; that burden was assigned to the
human who had chosen it, so that He caused him to wear the gift of “I
kneaded the dough of man by my hand”44 as a robe and He bestowed over
him the cloth of “He created and shaped Adam as His”45 and the others
[those who refused to wear it (that cloth)] remained unjust, foolish46.
Indeed the soul (spirit) does not need anything except the mellifluous
voice. The euphonious singer embellishes the Koran and the tuneful vocalist
makes the Koran beautiful, so that the melodious singer, who sings on the
branch of the tongue, adorns the Koran, and the tuneful vocalist, who croons
on the bough of speech, ornaments the Koran. O, My Lord! Show (Thyself)
unto me47 [these words] were a voice/sound by which Moses could express
himself, and never shalt thou see me48 [this reply] was a voice as well,
because of which Moses fell down in a swoon.
You should know that this voice, which you hear here (in this world),
represents the heavenly world; it means that as long as one doesn’t apply the
zikr of the tongue49 (zikr-i jahr), the zikr of the heart (zikr-i khafī)50 cannot be
attained, and it becomes clear from it that that voice/sound is real and this
voice/sound is symbolic/metaphorical. [In other words] this voice/sound is
soothing and that voice/sound is a prayer, just as “symbolism/metaphor is a
bridge to reach the reality” defines this meaning. Furthermore, the beauty of
the universe is in the voice/sound, and a mystic’s devotion to God comes
from this [voice/sound] as well, and that voice/sound is the reason for
everything he [a mystic] does. Therefore everything you see is only because
of the voice/sound, And He is with you wheresoever ye may be51. Moreover,
the voice/sound does not cause intoxication, but brings love for everyone.
Eating and drinking cause intoxication but not saying and hearing. And the
perfect man does not even get intoxicated from drinking, how much less
from the other matters. As a great man says:

43

The Koran, 2:18 (Ibid. p. 35).
A divine Hadith.
45
A Hadith.
46
The Koran, 33:72 (Ibid. p. 1280).
47
The Koran, 7:143 (Ibid. p. 602).
48
Ibid.
49
The remembrance of God by saying his name.
50
The remembrance of God in the heart.
51
The Koran, 57:4 (The Meaning of The Glorious Koran, 1953: 387).
44
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Verse
Everything which is affected by a problem, it will turn itself into a
problem
if heresy takes over perfection, it will be accepted [by
everybody]
It is mentioned in Mishkāt that His Holiness the Messenger, May the
blessing and peace of God be upon him and his progeny, sometimes listened
to music, such as on the day of feast, and there is a hadith on this matter and
it is as follows “Because of music all feasts (ʿīds) becomes feast”, but rather
on that day, he prevented ʿUmar, May God be pleased with him, from
enjoining right conduct (the amr-i bi maʿrūf), and said “I have told ʿUmar
that today is a feast day”, and also on the day of the Uḥud52 war, in which
the Prophet had triumphed, he and the group of his companions were
coming, when suddenly a number of singers, with instruments in hand came
to him in Medina, singing a poem, so the Prophet listened carefully and
honored them with a gift. And the poem is as follows:
Indeed the snake of love bit my heart
there is no physician and no enchanter to cure it
Except for that friend whom I loved
the incantation and antidote [to cure me] is to be with him
And there are eleven other hadiths about this issue. And in the books of
Sufism/mysticism it is written that His Holiness ʿUmar, based on the order
of the Prophet, gave some Dinars to a musician. And in Tazkirat al-awlīyāʾ it
has been written that music [voice] is permissible in general and licit for a
hearty gnostic man. It is necessary for people of perfection and is a salve for
heart-broken lovers. However, it is improper for imprudent men. And it has
been written in the book of Ghawsiyyah that the Heavenly Master, ʿAbd alQādir Gīlānī rose into the air upon hearing music (song), and ascended to a
height of seventy kurūh (ca. 140 miles). And in the Anīs al-arvāh stands that
Khvājah Bakhtyār Avshī Kākī reached God by listening to songs.
Furthermore, according to the learned, there are five parts of the song in each
speech and the reasons and advantages of it are too many to explain [here],
as a sage says that we will obtain four benefits by acquiring it: first, whoever
sings or listens to it, his heart will be relieved from sad thoughts and grief;
second, a free man will become perfect and sagacious by [listening to] it and
a slave will be accepted by (the people of) the world (i.e. become free); third,
one can gain God’s love by/through it. Fourth, he will attain a high rank with

52

“A rocky, plateau-topped mountain that lies about 5 km/3miles north of Medina,
and the site of an important battle between Muḥammad and the Meccans” (EI, s.v.
Uḥud).
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the king and win wealth. Because/So, in any way, its fruit/result is profitable
(advantageous).
Then, one who is eager to learn this [art], first she/he should know its
theoretical basis and then he/she can practice it to reach the perfection that
she/he has in her/his mind [to which she/he aspires] and be accepted in the
hearts [of her/his listeners].
However, no one has learnt this art (science) completely, except the
Perfect Wise [God], for as the learned Socrates said: “I have learnt every
science which is acquirable in six months, [however] I have endeavored hard
to learn this science for five hundred years, I have not obtained what I
wanted/wished”; [He was Socrates,] what about other persons/people. And if
one reaches the throne of attainment by God’s grace and by his own efforts,
or both his own endeavor and the guidance of a perfect instructor, he will be
loved by everybody. Whenever a song was recorded on the folios of time,
the explanation of its composition would satisfy the heart, like when the king
of the throne of time (days) i.e. the sun, moves to the sign of the Ram
(Aries), which is its honored home; and like when the spring equinox
arrives, and the painting pen of spring in the rose garden colorfully
ornaments the nice faces of flowers, making up the brow of the beautiful
rose garden; and like when the spring wind, as a beautician, completely
adorns the new bride of the garden with painting; and like when the spring
cloud, as a nursemaid, takes care of the buds, and the beautiful trees don
colorful ornaments and glittering clothes; and like when the flower rends the
soul of the singing nightingale with its sweet laugh; and like when the
fingers of the breeze become the comber of the hair of the hyacinth; and like
when the petals hang their veil over the jonquil; and like when the blossom,
as the mouth of the beloved, is ready to tempt the coldhearted of the desert
of love; and like when the flash of lightning lights the candle of the dwellers
of the garden; and like when the sound of thunder reminds one of the
wedding of the rose. [Therefore/so] the box-trees, as spears, pierce the hearts
of lovers with affection, and the chain of worldly beauty falls [even] upon
the necks of the men of the mystic path, and the eyes of [shameless]
narcissus have trained the [innocent] rose-buds to coquet, and the eagle of
joy and the phoenix of happiness spread their wings in the sky of
cheerfulness and gladness, and the song of the birds of the feast of elegance
fills angels’ ears with happiness. Praise be to God! Weather so wonderful
that from its lively wetness, the meeting of the minds of the pearl divers of
the sea of nature has flourished, and a song so euphonious that compared to
its perfect elocution, the songs of the most skillful singers are worthless. In
this condition, if the inhabitants of earth claim to be equal to the heavenly
angels, it will be approved, and if out of/because of their perfect beauty, they
become rebelliously proud of being equal to the heavenly paradise, it will be
right.
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Masnavī
The delicates of the garden have appeared
each flower has glittered like a lamp [lantern]
The buds under the outer leaves [skin] have become musky
like a fragrant amulet on the beloved’s arm
The singing odes of the early waking nightingale
has increased the desire of wine drinkers
In every fountain the duck beak is drinking
like a pair of golden scissors when they cut silk cloth
Due to green grass, the ground (soil) has become as a garden
the lamp has become light because of the brightness of the wine
At such a time, the king, the shadow of God, the Jam-dignifying
[king], who has the sun as his crown, and Heaven as his court, who has stars
as his army, the symbol of divine power, the purpose of divine favor, the
unique of the Court of Eternity, the intimate of the Court of God, the raiser
of the banners of fairness and justice, the remover of the foundations of
innovation and perversion, the light of Gorkani’s family, the lamp of ṢāḥibQirān’s53 dynasty, the forehead’s brightness of the morning of guidance, the
eye of the sun of spiritual leadership, the chosen one by the destiny and
predestination, the headmost of the armies of victory and triumph, the
resolver of the problem of the poor, the reliever of the love-sick people, the
pious and wise, the life-bestower and world-adorner, the pearl of kings’
crowns, the Kiblah of God-believer, the revealer of unseen secrets, the
interpreter of divine forms, the confidant of the oratory of the divine vision,
the unique slave of the Beloved (God), the establisher of royal manners, the
divider of provisions for God’s followers, pacifier of the field of the earth
and time, the organizer of the universe, the supporter of the believers of the
Faith, the protector of the dignified Faith, the trenchant reason of
faithfulness, the clear argument of God, the great master and the helper,
Distiches
The candle of six heavens and the king of seven thrones
the sun of the time, the world conqueror (ʿĀlamgīr)
Who May the day of fortune lighten from his face
and May the time be as a rose garden from his spring
Having beautified the excellent feast, he popularized the drum of
pleasure and the kettledrum of happiness, and has made the [sound of the]
banner of justice and prosperity reach to the ears of [the inhabitants of] the
seven regions [i.e. the whole world], and the shout of congratulations and
compliments has been heard from every direction, [announcing] that this
book has been arranged and composed. Therefore, the chronogram of its
53

The title of Timur the founder of Timurid dynasty.
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completion [which] is j’y nghmh (jā-yi naghmah)54 (the place of the melody)
has reached the ear of the soul and it has been entitled Shams al-aṣvāt (The
Sun of the Songs) by my pen, such that:
Distiches
The king of the realm and the faith, His Majesty Awrang Zīb
whose government embellishes the world and the faith
May God always preserve his family and his offspring because as the
sun
in the sky of kingship, each of them is like a good fortunate star
Since the foundation of this worthless (work), was founded in his time
I asked wisdom (intelligence), what proper chronogram it
would have
It said “If you want to achieve this purpose from somewhere
Say jā-yi naghmah because this place is better than any other
place”
Verse
This book, which is a spring in the darkness,
the Water of Life has dropped from each of its pages
The sounds in it are as the beams of sunlight
it was therefore entitled Shams al-aṣvāt “the Sun of Songs”
Indeed it is a sun which never sets. Whenever it rises, it will
illuminate the world of souls, and the sea of love will begin to make waves,
and the wave of mysticism will reach its peak because of its breeze; and the
light of fortune of the followers of esotericism will come from it, and the
worship of the followers of exotericism be directed to it; the people who
agree with it will be happy at the sight of it, and the hypocrites will be sad at
the sight of it; the lovers will drink by remembering it and the intoxicated
people will give praise by listening to its songs. Whoever refuses it, she/he
turns rejects all delights, and whoever accepts it, she/he gains the essence of
everything.
Line
This book is a companion to every heart which does not have any rest
it is an intimate friend for every night which does not have any
light
Therefore, the enthusiasts [for this art], should regularly study this
abridged book, pondering its words to understand the principles of this
practical knowledge/science, until he understands and learns the hidden
(khafī) and manifest (jalī) songs and the quality of the exterior and interior
ranks of modes, and the knowledge of ascending and descending the modes,
54

The total numerical value of these letters is 1109 (H.Q.) which corresponds to the
year 1697–1698.
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as one can learn the truth of jurisprudence from the book of fatāvī, and
rational sciences from the book quṭbī [a spiritual pole/director] and
philosophy from the book of qānūn, and geometry from khulāṣat al-ḥisāb,
and astronomy from usṭurlāb, and prediction from qurʿah, and [thus] the
goal for which this book is prepared will be attained. May God give [me]
assistance and success.
[I offer] this humble apology to the experts and perfect men of this
science for this reason: since the book with this title was originally in Hindī
[Sanskrit], and this ant-like, weak man is not familiar with the Persian
language to such a degree that would be accepted by Persians, and moreover,
at the insistence of my friends, I have translated it as well as I, with my weak
mind, could do, in incorrect language and incomplete sentences. If the
imperfect man makes a mistake, what can the perfect men do, except to
forgive him? “Forgiveness can one expect of the high-minded man.” What
more can I say?
Thus, it should be clear that this book originally had seven parts
(bābs). Since, the exact translation of all parts wouldl be [pointless]
prolongation of the speech [i.e. make the work long-winded], and in
addition, most of its content would seem out of fashion, I have summarized
it in this short book in such a way that its terms have been left in the original
Hindī; and one section, which dealt with dance, has been omitted because
that belongs to the other people/culture and here it has less value. The other
six sections, which are the basic foundations of music, will be translated. If
the Exalted God permits.
Part one: On the quality of division of sr (svara) which is called sr
’dhy’y (svarādhyāya) in Hindī (Sanskrit), consisting of fourteen
chapters:
Chapter one: On the nature of n’d (nāda), that is to say, what
sound is
Chapter two: On the outlet of the nāda and the names of the
stages of its transferrence from the body, and the emission of its
sound from the body
Chapter three: On the ascending and descending of svaras
Chapter four: On the names of seven cardinal svaras
Chapter five: On the names of b’dy sr (vādī svara) and so forth
Chapter six: On the names of srt (śrutis), i.e. the elements/units
of the svaras
Chapter seven: On the names of twelve bkrt (vikṛta) svaras
Chapter eight: On the explanation of tybrtm (tīvratama) svaras
and so forth
Chapter nine: On the explanation of the names of grʾm (grāma)
and the number of mvrchhnʾ (mūrcchanā), and the seven ways
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of ’rchk (ārcika), and so on, which for the derivation have been
characterized
Chapter ten: On the elucidation of the total number of tʾn (tāna)
and their features
Chapter eleven: On the multiplication method of tāna
Chapter twelve: On the explanation of the table which is called
the table of khndmyr (khaṇḍameru) and how to draw it, and the
method of mvkrm (mūlakrama) and so forth
Chapter thirteen: On the explanation of why scholars fixed
seven tones, i.e. seven main svaras
Chapter fourteen: On the explanation of ’lnk’r (alaṅkāra or
alaṃkāra)
Part Two: On the explanation of r’g (rāga)s, which is termed
rāgādhyāya in Hindi
Chapter one: On the distinguishing the [various] qualities of
singing
Chapter two: On the detailed description of rāgas and the name
of each of them
Part three: On the explanation of ’l’p (ālāpa), that is to say, to omit
and modify the svaras in rāgas, and its elements/units, which is called
prkyrnk’dhy’y (prakīrṇakādhyāya)
Chapter one: On explanation of the names of words and
syllables which are used in ālāpa
Chapter two: On the knowledge of four positions/places of
ālāpa, which are called ’sth’n (sthāna) ālāpa
Chapter three: On the detailed description of different kinds of
ālāp
Chapter four: On the names of gmk (gamaks), which alter a
svara
Chapter five: On the distinction and numbers of various kinds
of singers
Chapter six: On the numbers and descriptions of the good
qualities of singers
Chapter seven: On the descriptions of singers’ defects
Part four: On the description and explanation of various types of gyt
(gīta) (music), which is called prbndhʾ [in Hindi]
Part five: On the explanation of the rules of clapping the hands (the
science of rhythm), which is called t’l’dhy’y (tālādhyāya) [in Hindi]
Part six: On (musical) instruments and their features, which is called
b’d ’dhy’y (vādāadhyāya) [in Hindi]
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Part one: Concerning the description of
features of svara55, which is named
svarādhyāya in Hindī

Containing fourteen chapters.

Chapter one: Regarding the nature of nāda, that is to say, ‘what
sound is’
When Almighty God brought ‘the instrument of man’ into existence with his
absolute knowledge and universal power, and breathed into him of My
spirit56 by his compassion at the divine court of “I was a hidden treasure, but
I wanted to be known, so I created the men”57, a state which was named
nafas (breath) was generated. Then, through going in and out, a sound aroses
which scholars called nāda in Hindī. And later, they [the scholars] by the
purity of their souls divided it into two kinds and named them. The first one
is named nāda ’n’ht (anāhata) and the second one nāda ’ht (āhata).
Thus, the sound which is heard when one plugs his/her ears and which
is similar to the sound of the firmament, is called the nāda anāhata, which
only a perfect dervish can enjoy. However, anyone can get pleasure from the
nāda āhata.58 And God knows best.

55

According to SR (vol. i. 134–135) “The sound that delights the listeners’ minds by
itself is called svara”. According to TH (p. 324) sur (svara) is the same as āhang or
naghmah (musical sound, tone, note). Nijenhuis (SŚ, p. 83) translates svara “notes”.
56
The Koran 15: 29. The whole verse is: “So when I shaped him complete and
breathed into him of my Spirit, then fall down prostrating yourselves to him” (The
Bounteous Koran, 1986: 340).
57
A divine hadith.
58
About the nāda and these two types of sound one can read in SR (vol. i. 23):
“Nāda is said to be twofold, viz., produced and unproduced”. Shīr-ʿAlī Khān Lūdī
(1377/1998: 134–135) mentions the two types of nāda, writing that anāhā (anāhata)
is the sound which exists from the beginning of the universe, while āhad (āhata) is
produced by animals and humans.
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Chapter two: Concerning the outlet of nāda, and the names of
the stages of its transference from the body, and the emission of
its sound
so that the ‘candle’ reaches ‘the fire of tongue’ and ‘kindles’ the ears of
lovers.
It should not be concealed from the heart of pious men, which is the
source of divine manifestation, that the discoverers of nāda say that there is
a wheel [i.e. a cakra]59 below the heart which has four spokes and which is
called ʼd (ādhāra [?]) cakra60 in Hindī. Above it, at a distance of a fingerwidth, there is another wheel with six spokes. This is called mvl (mūlādhāra
[?]) cakra.61 And a finger-width above it, there is another wheel beneath the
navel with ten spokes. This is called pvrn (maṇipūraka [?]) cakra.62 And at a
distance of three fingers from it, there is a wheel with twelve spokes which is
called hrdy (anāhata [?]) cakra,63 and it always serves and praises God. And
above it, beneath the throat, there is a wheel which is the place of seven
notes, and it has sixteen spokes.64 In the middle of the throat, there is a hole
in which there also is a wheel with eighteen spokes.65 And above it, there is a
wheel under the eyebrow with three spokes.66 And above it in the head, there
is another wheel with six spokes which is called mn (manaś) cakra.67 From
59

Cakra means wheel in Sanskrit and Hindi. This term is employed to describe the
nerve plexus in the body in yoga.
As has been mentioned above, this cakra is possibly the ādhāra cakra. However,
according to SR (vol. i. 90) this cakra (center) is “situated in-between the anus and
genitals” and not below the heart as stated in the Persian text.
61
The mūlādhāra-cakra is not mentioned SR. However, the author (vol. i. 87)
describes svādhiṣṭhāna as the second cakra which is situated at root of the genital
and which has the six spoked. Eliade (1990: 241) mentions the mūlādhāra-cakra,
writing that mūla means root, and the mūlādhāra has four petals (and not six as
stated in Shams al-aṣvāt). It is not clear whether the translator-cum-commentator or
the copyists confused mūlādhāra cakra with svādhiṣṭhāna cakra.
62
According to SR (vol. i. 89), this cakra is located around the navel and has ten
spokes. It is not clear if the Persian transcription is a miswriting of the copyists or if
it is pronounced in this way in Persian. For further information about this cakra see
Eliade (1990: 242).
63
This cakra is probably anāhata-cakra which has been written in Persian in a
different way. According to SR (vol. i. 90), anāhata-cakra is located in the heart and
has twelve spokes. It is considered to be the place of worship of lord Śiva (ibid.).
For further information about the anāhata-cakra see Eliade (1990: 242).
64
This cakra is called viśuddhi, which means purity (cf. SR vol. i. 91f.; Eliade 1990:
242)
65
It is not clear to us which cakra this is. In SR (vol. i. 92) lalanā-cakra, which is
situated in the back of the neck, is mentioned. However, it has twelve petals
according to SR (ibid.).
66
This cakra is ājñā, which means order or command (Eliade 1990: 243). One can
also read in SR (vol. i. 93) that this cakra has three spokes and is located between the
eyebrows.
67
As has been mentioned above, this cakra is plausibly manaś. Manaś means mind
or intellect, and this cakra is called the wheel of the mind. For further information
see SR (ibid. 94).
60
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it, water comes out, as if it is the water of life (the fountain of life). And
beside it, there is another wheel with sixteen spokes which is called svm
(soma) cakra68 and it cools the body. And all these wheels are contingent on
a wheel which has one-thousand spokes, and the existence of the men
emanating from it, and it is called prʾn (sahasrapatra?) cakra 69 in Indian.
So, all the wheels are moving constantly.
And then, there are fourteen pulses (nerves, vessels).70 The first one is
skhmn (suṣumṇā); the second one: ’d’ (iḍā); the third one: pngl’ (piñgalā);
the fourth one: khvk (kuhū); the fifth one: ’svn (yaśasvinī); the sixth one:
g’ndh’ry (gāndhārī); the seventh one: hstjhv’ (hastijihvā); the eighth one:
b’rny (vāruṇī); the ninth one: pysvny (payasvinī); the tenth one: bsvdhr’
(viśvodarā); the eleventh one. snkhyny (śaṅkhinī); the twelfth one: pvkh’
(pūṣā [?]); the thirteenth one: srst (sarasvatī [?]); the fourteenth one: ʼlnyh’
(alambusā [?]).
Among these (pulses), three are considered to be the most important
pulses. First: iḍā, which is on the right; [second:] piñgalā which is on the
left; [third:] suṣumṇā which is above the heart.71
And ten b’d (bād [Persian]; vāta [Sanskrit]) (airs/breath) come from
them. First: prʼn-bād (prāṇa) vāta, which is located in the stomach and
intestine;72 second: ʼpʼn (apāna), which is situated in the arm and stomach;73
third: byʼn (vyāna), which is in the eyes;74 fourth: smʼn (samāna), whose
position is in the hands and fingers;75 fifth: ʼdʼn (udāna), which is in the
chest;76 sixth: n’g (nāga), which is located in the toes and their nails;
seventh: dhnjyh (dhanañjaya), which is located in the [body’s] fat and the
blood vessels; eighth: kvrm (kūrma); ninth: krkl (kṛkara), which is located in
the flesh and skin; tenth: dyvdt (devadatta), which is located in the body’s
hair.
68

Soma means the moon, and, according to SR (ibid.), soma cakra is located above
manaś cakra.
This cakra is presumably sahasrapatra cakra. Sahasra means a thousand, and this
cakra “is located in the cerebral aperture” (cf. ibid. pp. 95–96).
70
The school of Śiva Saṃhitā speaks of fourteen nāḍīs and it seems that this part of
the work is based on that school. The suggested correction of the names is based on
SR (ibid. p. 101) which is the original source of this work.
71
According to SR (ibid. pp. 101–103), the pulses (nerves, vessels) iḍā are located
on the left and not right side (of suṣumṇā) and piñgalā on the right side (of
suṣumṇā). For further information about these vessels see also Eliade (1990: 236–
241).
72
According to SR (vol.i. p. 59), prāṇa (or vital breath, even basic vibration [SŚ, p.
3]) is the most important air/breath and is located below the root of the navel.
73
In keeping with SR (vol. i. 60), this air/breath is stationed in the anal region and
the genitals, waist, legs, abdomen, root of the navel, groin, thighs, and knees.
74
According to SR (ibid.), vyāna is located in the eyes, ears, ankles, waist, and nose.
75
In SR (ibid.) it is written that samāna “pervades the whole body; and running
through the seventy-two thousand nerve-channels of the body”.
76
According to SR (ibid.), “it abides in the hands, the feet and the joints of the
limbs” and not in the chest.
69
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So, when a singer wants to sing something, the prāṇa air/breath,
which moves constantly (comes and goes) like a rope-dancer, travels and
passes through all the aforementioned wheels, pulses, and winds until it
reaches the throat, and then a sound will arise.
Consequently, whenever that air passes through the stomach, the
sound produced is called dhn’tsvchhm (dhvani [?]/dhun [?] atisūkṣma) in its
first position. And when it reaches the chest, which is the second position, it
is called dhn svchhm (dhvani [?]/dhun [?] sūkṣma). When it reaches beneath
the throat, which is the third position, it is named psht dhn (puṣṭa dhvani
[?]/dhun [?]). And when it arrives at the throat, it is called ’psht dhn (apuṣṭa
dhvani [?]/dhun [?]), and here a sound originates and goes up which is called
svara. And from here, there are three other positions. The first position is
when the svara [is about to] reach the throat,77 that svara is called svara
mndr (svara mandra78); [the second position is] when it arrives in the throat,
it is called mdh (madhya); and [the third position is] when it reaches the lips,
it is called t’r (tāra), this sound is also called dhn (mūrdhan [?])79. Thus, the
first svara which is about to reach the throat, is called atisūkṣma dhn (dhvani
[?]/dhun [?]), and the svara which reaches the throat is called madhyama dhn
(dhvani [?]/dhun [?]), and when it reaches the lips it is called krthm (kṛtrima)
dhn (dhvani [?]/dhun [?]).
And God knows best.

Chapter three: Concerning the ascending and descending of the
svaras
It is evident in the brilliant illuminated opinion of the people who are
dedicated to truth and free from superficiality, who are not affected by the
flux and reflux of time and events, and arguments about this person and that,
when ‘the pearl’ of sound comes out of the ‘shell’ of the ‘heart’ and reaches
the tongue, it will inevitably be the adornment of the ear of the listeners at
‘gatherings of friendship’. In other words, when the svara is generated from
the mouth of a singer, it is in its own (natural) position at the first station.
And when it reaches the second position, that is to say it rises up, it will be
twice as high. And in the third position, it will be three times as high. And in
this way it reaches the seventh position, which has already been described.
Thus, when the svaras ascend to the aforementioned positions, they
must inevitably descend from those positions. Accordingly, they are named
77

The Persian text is slightly confusing here. According to TH (p. 329), this svara is
generated in the navel or most likely the stomach. In SŚ (p. 3) the chest is mentioned
as the part of the body where this svara is generated.
78
According to SR (vol. i. 114), mandra is one of the three nādas which is in the
heart and the author of TH (p. 329) mentions that it is also called ghaṭa.
79
Cf. SŚ (p. 3).
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differently as they ascend and descend. Their names are, first: ’sth ’y
(sthāyī); second: ’rvhy (ārohī); third: ’vrvhy (avarohī); fourth: snchʼry
(sañcārī); fifth: grh (graha); sixth: ’ns (aṁśa) and seventh: ny’s (nyāsa).80
Sthāyī is such that a svara comes at short intervals (repeatedly).81 And
the ārohī is when svaras ascend from low [position] to high [position].82
And avarohī is when svaras descend from high [position] to low [position].83
And sañcārī is such that all these [the three above-mentioned appearances
of] svaras come together in one place.84 Graha is the initial svara which
comes [in a rāga].85 And the aṁśa is a svara which arises from the first
svara and which comes in the middle.86 And the nyāsa is the svara which
comes at the end [of a composition].87
80

The last three terms have been treated in section seven of the first chapter in SR,
while the first four terms have been discussed in section six of the first chapter.
Shringy (SR, vol. i. 234) writes that “Sthāyī literally means unvarying, e.g. ‘sa sa
sa’ or ‘ri ri ri’ and so on.” Yaḥyā Kābulī (LS p. 145) mentions the term, writing that
if a sur [svara] is played slowly and repeatedly, for instance sa sa sa or ri ri ri, it is
called sthāyī.
82
Shringy (SR, vol. i. 234) notes that ārohī “is ascending in pitch, e.g. ‘sa ri ga ma
pa dha ni’ and so on.” The author of LS (p. 145) states that if four or more surs
(svaras) ascend, for example sa ra ga ma pa dha ni, it is called ārohī.
83
The translator and commentator of SR (vol. i. 234) explains that avarohī “is
descending in pitch, e.g. ‘ni dha pa ma ga ri sa’ and so on.” In DHCM the term is
mentioned as “Ārohī Varṇa” and is defined as “notes arranged in ascending order”.
See also LS (pp. 145–146).
84
Shringy (SR, vol. i. 235) notes that the term refers to svaras which move around,
not having any fixed order. He adds “This is an admixture of the above three types
[i.e. sthāyī, ārohī, avarohī] and is illustrated in the order of such phrases as ‘sa ri sa
ga sa ni dha sa ri ga’ and ‘sa sa sa ni ma ma ni ma pa ni ri ri pa’ etc.” The writer of
LS (pp. 146) remarks that if one uses all three types of barna in his performance, it
is called sañcārī.
85
The author of SR (vol. i. 282) describes the term in the following way: “[T]he note
that is placed in the very commencement of the melody is known as graha (the
initial note).” Yaḥyā Kābulī (LS, p. 168) also points out that when a musician begins
to play a melody or sing a song, the first sur [svara] he sings/plays is called graha.
In SŚ (p. 189) it is noted that “The [note] on which the performance of modes, etc.
commences is the initial note (graha)”. For further information see also DHCM (pp.
43–44).
86
The Persian text is ambiguous here. According to SR (vol. i. p. 283), aṁśa is the
fundamental note, and it determines the position of the higher and the lower pitch
range. The author of SŚ (p. 191) points out the term, noting that the “central note
(vādin, lit. ‘speaker’) is called dominant (aṃśa)”. Roychaudhuri (DHCM, p. 16)
writes that “it is the most important note in a Rāga. The almost central note around
which other notes are composed to express the spirit and idea of a Rāga. … The
present practice has been to call the principal note Vādī instead of aṁśa of a Rāga
…”.
87
Shringy (SR, vol. i. 289) explains the term in the following way: “The note with
which a musical composition is concluded is the final (nyāsa) note”. However, the
present description of the term is as Roychaudhri (DHCM, p. 81) writes “When the
understanding of a Rāga seems to be complete and satisfying by resting on a
particular note of the scale, that note is called the Nyāsa Svara of that particular
Rāga”.
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Chapter four: Concerning the names of seven cardinal svaras
which are bases of other svaras, that is to say seven svaras which in the ‘sky
of science’ of music are, like seven stars, fixed and permanent, so that the
‘makers of astronomical tables’ of this science/art use them in order to reach
their goal. So, we humble people should raise ‘the hand of hope’ to pray for
the eternal fortune of the king, the defender of the faith, repeating
continuously the names of those seven svaras (notes); thus, it will probably
be accepted.
Furthermore, it should be known that the first svara is named khrj
(ṣaḍja)88; and the second rkhb89 (rṣabha), the third gndhʼr90
(gandhāra/gāndhāra); the fourth mdhm (madhyama); the fifth pnchm
(pañcama); the sixth dhyvt (dhaivata); and the seventh svara
nkhʼd91(niṣāda). And the upper khrj (ṣaḍja) is called typ (ṭīp) 92.
To practice them, seven symbols/signs are designated for each of them
in this way: the first s (sa), and the second r (ri), the third g (ga); the fourth
m (ma); the fifth p (pa); the sixth dh (dha); and the seventh ny (ni); and ṭīp,
sā. And all of them in the ārohī [ascending] way will be: sa, ri, ga, ma, pa,
dha, ni, sā; and its inversion in the avarohī [descending] way is as follows:
sā, ni, dha, pa, ma, ga, ri, sa.

Chapter five: Concerning the names of vādī svara and so forth
Since each rāga has a distinctive form and each is derived from seven
svaras, and in order to differentiate rāgas from each other, some svaras are
regarded as the main svaras, others as their assistants, and others still as their
adversaries. With their appearance a rāga will be altered in a way which will
be revealed to ‘the heart’ of intelligent people.
Thus, these various types of svaras are named in four different ways.
And they are as follows, first: b’dy (vādī)93, second: smb’dy (saṁvādī)94,
third: ’nd’dy (anuvādī)95 and fourth bb’dy (vivādī)96.
88

The author of TH (p. 325) gives the name of this svara as khdj (khadja). However,
he (ibid.) adds that “r” is usually used instead of “d”.
This svara is spelled as it is here in B1, B2, LS (p. 52), and GHM (p. 11), while in
manuscripts E, M, and TH (p. 325) as “rkhbh”.
90
This svara is spelled “g’ndh’r” in GHM (p. 11), which is closer to its Sanskrit and
Hindi spelling, gāndhāra.
91
This svara is spelled as “nkh’dh” in GHM (ibid.) and LS (p. 52), while in all mss
at our disposal and in TH (326), the word is spelled as it is in our text.
92
That is to say the tīp in an octave higher than ṣaḍja. For further information about
ṭīp see DHCM (p. 154).
93
Vādī has been translated as “sonant” by Shringy (SR vol. i. 148). In SŚ (p. 101),
this term is given as vādin and translated by Nijenhuis (SŚ, p. 101) as “the
dominant”. The function of this type of svara is similar to shāhid in Persian music.
94
Saṁvādī has been translated as “consonant” (SR vol. i. 148, and SŚ, p. 101).
89
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So, the vādī svara is such that a rāga arises from it, and it is the main
svara of a rāga. And the saṁvādī svara is such that by performing it, the
rāga will be enhanced. And anuvādī svara comes to the assistance of
saṁvādī. And vivādī svara is such that by playing it a rāga will be changed.
So this svara is considered an enemy, and therefore it is left out of ‘the
house’ of rāga.
And it is said allegorically of these four svaras, that the svara vādī in
the realm of rāga is like the king, and the svara saṁvādī is like a minister,97
and the svara anuvādī is like a governor, and the svara vivādī is like the
enemy.
To distinguish between the svara vādī and the svara vivādī, which are
opposites, it is said that there are differences between the twelfth, eighth,
sixth, or fourth, śruti-intervals of the svara vādī and the svara vivādī in each
rāga. So, it is said that like the two stars of fortune [Jupiter]98 and misfortune
[Saturn], the twelfth, eighth, sixth, or fourth degrees are unfortunate, the
svara vādī to the svara vivādī, which are like the two stars of fortune and
misfortune in the throat of a singer, revolving, these śrutis are also
unfortunate. For instance, as the twelfth śruti in the rāga br’vr (varārī) in
which madhyama svara is svara vivādī; and as the eighth śruti in rāga bbh’s
(vibhāsa) in which madhyama svara is also svara vivādī; and [as] the sixth
śrutis in rāga k’yln (kalyāṇa) in which the madhyama svara is also svara
vivādī; and [as] the fourth śrutis in rāga m’lsy (mālaśrī) in which dhaivata
svara is svara vivādī. 99

Chapter six: Concerning the names of śrutis, i.e. the partitions of
the main svaras
Since each svara has its own position, when it is moved, depending on
whether it is ascending or descending, its original position will be changed.
Consequently, each svara has been partitioned, such that the ṣaḍja svara has
been partitioned into four and is called:

95

Anuvādī has been translated as “assonant” by Shringy (SR, vol. i. 148), while
Nijenhuis (SŚ, p. 101) has translated anudin as “the accompanying note”.
96
Vivādī has been translated as dissonant (SR vol. i. 148, and SŚ p. 101).
97
The author of LS (p. 60) notes that the śrutis which are played after the eighth and
twelfth are called saṁvādī.
98
According to Islamic astrology, planets have different characters. For instance
Jupiter, Venus, and the Moon are said to be fortunate (saʿd) and Saturn and Mars are
unfortunate (naḥs). (For further information see EI, s.v. Saʿd wa naḥs; Muṣaffā,
1366/1987: 395–9)
99
All these four types of svara have been almost identically discussed in LS (pp.
60f.). However, the author of TH does not mention anything concerning these types
of svara.
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First: tybr’ (tīvrā); second: kmvdty (kumudvatī); third: mnd’ (mandā)
and fourth: chhndvvty (chandovatī).
And rṣabha svara is partitioned into three, first: dy’vty (dayāvatī);
second: rnjny (rañjanī) and third: rtk’100 (raktikā) 101.
And gāndhāra svara is also partitioned into three, first: rvdry (raudrī);
second: krvdh’ (krodhā) and third: pryty (prīti)102.103
And the madhyama svara is, as well, partitioned into three, first: bjrk’
(vajrika); second: prsʾrny (prasāriṇī) and third: mʾrjny (mārjanī).104
And the pañcama svara is partitioned into four, first: chhty [kṣitī];
second: rgt’ (raktā); third: sndypny (sandīpanī) and fourth: ’l’pny (ālāpinī).
The dhaivata svara is partitioned into three, first: mndty (madantī);
second: rvhny (rohiṇī) and third: rmyʾ (ramyā).
The niṣāda svara is partitioned into two, first: ’gr’ (ugrā) and second:
chhvbny105 (kṣobhiṇī).
They amount to a total of twenty-two śrutis.
And it is said that through fixing (establishing) a śruti, a svara will be
established, forming a rāga and svara, which according to its śrutis, is
beloved by all hearts. And a svara that has all its śrutis is [considered] a
good one, and [on the contrary] a svara that does not have all its śrutis, is
[regarded as] a poor one. Accordingly, the first svara, which is ṣaḍja, with
its four śrutis, which is like the king of “the land of the throat”, together with
six other svaras, which are as its ministers and commanders, always looks
after ‘the subjects of the heart of lovers’.

Chapter seven: Concerning the names of twelve vikṛta svaras106
One should know that the fundamentals of the science of mathematics are
twelve towers, in each of which there are twelve treasure-chests full of
100

The author of LS (p. 75) and GHM (p. 9) records the name of this śruti as the
above, while in TH (p. 330), the name of this śruti is noted as rktk’ which is a close
transliteration of the name of the śruti in Sanskrit and Hindi.
101
In SŚ (p. 95) this śruti has been noted as ratikā.
102
In SR (vol. i. p. 139) this śruti pertains to madhyama svara and not to the
gāndhāra svara.
103
According to NŚ (p. 220), SR, (vol. i. p. 139), SŚ (p. 95) and TH (p. 330) the
gāndhāra has two śrutis, raudrī (sivī, in TH) and krodhā.
104
According to NŚ (p. 220), SR (1997: i. 139), SŚ (1992: 95) and TH (p. 330) the
madhyama svara has four śrutis of which prīti is not mentioned here, while the
mentioned śruti is counted among the gāndhāra svara.
105
This śruti has been written in Persian in different ways in different works; for
instance in TH (p. 332) it is spelled chhvbhnk, in LS (p. 75) khvbhny, and in GHM
(p. 9) chhvbny (as it is in manuscript M).
106
Shringy (SR, vol. i. 141) translates vikṛta-svara as ‘modified notes’. It should be
pointed out that the terminology and definitions used in this chapter differ to some
extent from what we can find in other primary and secondary sources. We have put a
question mark after these terms and their definitions.
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brilliant jewels, and these chests are hidden until given as an offering to the
king, the shadow of God. From them, one and all choose abundant and
copious pearls and jewels, and raise their hands to thank khadīv-i zamān (the
King of Time107). Thus, it is best to open these chests [to everyone].
It should be known that vikṛta svaras have been derived from the
seven main svaras in the way which will be explained. So, the names of
them are, first: cht (cyuta); second: ’cht (acyuta); third: k’kly (kākalī);
fourth: ’t (ati) kākalī; fifth: tdhvt (tadvat [?]); sixth: ati tdhvt (tadvat [?]);
seventh: bkrt (vikṛta); eighth: ati vikṛta; ninth: ’ntr (antara) ;108 tenth: s’’ntr
(sādhrāṇa [?]/sā antara [?]); eleventh: kysk (kaiśika)109 and twelfth: ati
kaiśika.110
Cyuta is when the rṣabh svara takes a śruti from the ṣaḍja svara. And
when it [rṣabh svara] takes two śrutis, it is the acyuta.
And kākalī is when the gāndhāra svara takes a śruti from rṣabhsvara. If it takes two śrutis, it is called ati kākalī.
And tdhvt (tadvat [?]) is when the madhyama svara takes a śruti from
the gāndhāra. And when it takes two śrutis, it is ati tdhvp (tadvat [?]).
And vikṛta is such that the pañcama svara takes a śruti from the
madhyama svara. And if it takes two śrutis, it is ati vikṛta.
When the dhaivata svara takes a śruti from pañcama svara, that svara
is called antara. And if it takes two śrutis, [it is called] s’’ntr (sādhrāṇa
[?]/sā antara [?])
And if dhaivata svara takes a śruti from niṣāda svara, it is called
kaiśika. And it cannot take two śrutis, because the niṣāda svara has two
śrutis. So by taking the second śruti, the niṣāda svara will no longer exist.
And if the niṣāda svara takes a śruti from the ṭīp, i.e. the upper ṣaḍja,
it is called ati kaiśika.
And there are different ways to perform these twelve [modified]
svaras in the throat. And God knows best.

Chapter eight: Regarding the explanation of tīvratama svaras
and so forth
Since each main svara has two ends, one pointing upwards and one
downwards, each svara has three positions, first: high; second: middle; third:
low. Consequently, seven ways of producing svara are developed from each
107

That is Aurangzed, the Mughol ruler (r. 1653–1707).
In SR (vol. i. 143) it is mentioned as “antaragāndhāra”. Cf. also LS (p. 58).
Shringy (SR vol. i. 144) notes that “kaiśka is another name for sādhāraṇa.”
110
According to Ahmad (1984:62f.), the names of vikṛta svaras are reported in Uṣūl
al-Naghamāt-i Āṣifī as follows, “Kshat, akshat, kakuli, ati kakuli, nandli, ati nandli,
vikrit, ati vikrit, antar, bahu antar, kaishik, ati kaishik”.
108
109
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svara which is produced in the throat, and furthermore one cannot construct
a rāga other than in any of these seven ways.
Thus, the first svara is named tīvratama; the second one: tybrtr
(tīvratara); the third one: tybr (tīvra); the fourth one: sdh (śuddha); the fifth
one: kvml (komala); the sixth one: ati kvml (komala) and the seventh one:
sk’ry (sākārī).
And the method [to find them] is that a svara which takes three śrutis
from its higher svara, rising three degrees, is called tīvratama. If it takes two
śrutis, rising two pitches/degrees, is called tīvratara. If it takes one śruti and
ascends only one degree, it is called tīvra. And if it remains in its original
position, it is named śuddha. And if it takes one śruti from its lower svara
and descends a degree, it is called komala. If it takes two śrutis, descending
two degrees, it is called ati komala. And if it takes three śrutis and descends
three degrees, is called sākārī, which is the position of the rṣabh svara in the
rāga [kd’r’] kedārā.

Chapter nine: Concerning the explanation of the names of grāma
and the number of mūrcchanā, and the seven ways of ārcika
which are assigned for their derivation
It should be known that there is a method which is called sptk (saptaka) in
Hindi, and using this method we go up the ārohī [ascending] way from the
first ṣaḍja svara in successive order [of svaras] to other svaras and reach the
second [i.e. the upper gamut] ṣaḍja. So, whenever the original position of a
svara is altered to any of three different positions, and if it is established in
any one of these positions and then returns to the original position, this way
is called grāma. And these are of three kinds, the first: ṣaḍjagrāma; the
second: madhyamagrāma; and the third: gāndhāragrāma.
And the method of generating each of them is the following: if the
first ṣaḍja svara is sung and it reaches the pañcama svara, and [if] that svara
[i.e. pañcama svara] in the first saptaka is assumed as the ṣaḍja, and it again
rises to the second ṣaḍja in the ārohī [ascending] way, it will be called
ṣaḍjagrāma. And [if] from there in the second saptaka, it reaches the
madhyama svara, and [if] that svara is assumed to be the ṣaḍja, and again it
ascends to the upper ṣaḍja in the way that has been explained [i.e. ārohī], it
will be called madhyamagrāma. And if from there in the third saptaka we
reach the gāndhāra svara, and it is assumed as the ṣaḍja, and it ascends to
the second [upper] ṣaḍja in the way that has been explained above [i.e.
ārohī], it will be called the gāndhāragrāma.
Thus, the two first grāmas are in use at this time, while the last grāma,
which is the gāndhāragrāma, is not sung or played on any instrument.
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Symbolically the ṣaḍjagrāma is referred to as the king, and amongst them,111
the madhyamagrāma is considered the vizier, and the gāndhāra, the last
grāma, as the enemy. Since the description of the three grāmas is complete,
we will now begin the explanation of the mūrcchanās.
It is said that there are seven mūrcchanās in a grāma. So, based on
this statement, twenty-one mūrcchanās will be derived from the three
grāmas in such a manner that seven svaras are combined with their entire
śrutis and come in the ārohī [ascending] or the avarohī [descending] ways.
And the names and shapes of the mūrcchanās are as follows.
So, the mūrcchanās of rṣabhagrāma are, first: ’trmndr’
[uttaramandrā] and its [tonal] form[is]: sa ri ga ma pa dha ni; second: rnjny
(ran͂janī) and its [tonal] form [is]: ni sa ri ga ma pa dha;112 third: ’tr’yt’
(uttarāyatā) and its [tonal] form [is]: dha ni sa ri ga ma pa; fourth: sdh
(śuddha)-ṣaḍjā and its [tonal] form [is]: pa dha ni sa ri ga ma; fifth:
mtsrykrt’ (matsarīkṛta), and its [tonal] form [is]: ma pa dha ni sa ri ga; and
sixth: ’svkrnt’ (aśvakrantā), and its [tonal] form [is]: ga ma pa dha ni sa ri;
and seventh: ’bhrdgt’ (abhirudgatā), and its [tonal] form [is]: ri ga ma pa
dha ni sa.
And the mūrcchanās of madhyamagrāma: first, svvyry (sauvīrī); and
its [tonal] form is: ma pa dha ni sa ri ga; second, hrn’sv’ (hariṇāśvā) and its
[tonal] form is: ga ma pa dha ni sa ri; third, klvpnt’ (kalopanatā) and its
[tonal] form is: ri ga ma pa dha ni sa; fourth, sdhmdhy’ (śuddhamadhyā) and
its [tonal] form is: sa ri ga ma pa dha ni; fifth, m’rgy (mārgī) and its [tonal]
form is: ni sa ri ga ma pa dha; and sixth, pvrvy [pauravī] and its [tonal] form
is: dha ni sa ri ga ma pa; and seventh, hrshyk’ (hṛṣyakā) and its [tonal] form
is: pa dha ni sa ri ga ma.113
And the mūrcchanās of gāndhāragrāma: first, nnd’ (nandā) and its
[tonal] form is: ga ma pa dha ni sa ri;114 second, bs’l’ (viśālā) and its [tonal]
form is: ri ga ma pa dha ni sa;115 third, svnkhy (sumukhī) and its [tonal] form
is: sa ri ga ma pa dha ni;116 fourth, bchytr’ (citrā [?]) and its [tonal] form is:
ni sa ra ga ma pa dha;117 fifth, rvhny (rohiṇī)118 and its [tonal] form is: dha
ni sa ri ga ma pa;119 sixth, srkh’ (sukhā) and its [tonal] form is: pa dha ni sa
111

Among the three grāmas.
All four mss at our disposal note this tonal form/shape as follows: dha, ni, sa, ri,
ga, ma, pa.
113
Cf. SR (vol. i. p. 172), LS (p. 84) and SŚ (p. 117).
114
Neither in SR, nor in other works of that period are the notes of gāndhāra grāma
mentioned and it was considered “to be employed in heaven only” (SR, vol. i. 179).
The only secondary source in which we managed to find the notes of this grāma to
compare with the treatise was Rangaramanuja Ayyangar’s book History of South
Indian (Carnatic) Music (1972: 78).
115
Cf. ibid.
116
Cf. ibid.
117
Cf. ibid.
118
According to SR (vol. i. 179), this mūrcchanā should be citravatī and not rohiṇī.
119
Cf. ibid.
112
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ri ga ma;120 and seventh ’l’pyn’ (ālāptā) and its [tonal] form is: ma pa dha ni
sa ri ga.121
Since the report on the mūrcchanās has been completed, ‘the pen’
begins to describe the ārcika technique and so forth. So, there are seven
ways, first: ārcika, and it is such that it has one svara; second: gh’tk
(gāthika), which has two svaras; third: s’nk (sāmikā), which has three
svaras; fourth: sr’tk (svarāntara), which has four svaras; fifth: ’vdv
(auḍuva), which has five svaras; Sixth: kh’dv (ṣāḍava)122, which has six
svaras; and seventh: smpvrn (sampūrṇa), which has seven svaras. There is
nothing more to say on this topic.

Chapter ten: Regarding the elucidation of the total number of
tānas and their features
One should know that the total sum of tāna, which in Hindi is termed kvt tʾn
prstʾr [kūṭatāna prastāra]123, all in all is five thousand and forty, which is
called khndmyr [khaṇḍameru]124. And this figure is obtained by seven ways
of multiplication, so that by the way of ārcika, which has one savara, a tāna
is brought about; and in this manner, from gāthika, two tānas [come out];
and from sāmikā [are originated] six tānas; and from svarāntara, which has
four svaras, [come forth] twenty-four tānas; and in the auḍuva, which has
five svaras, one hundred and twenty tānas [are brought about]; and in the
same way, the ṣāḍava, which has six svaras, seven hundred and eight tānas
[are generated]; and in the same way, the sampūrṇa, which has seven svaras,
[are originated] five thousand and forty tānas. The method of the
multiplications will be explained in the coming chapter. There is nothing
more to say on this topic. The end [of the chapter].

Chapter eleven: Concerning the multiplication method of tāna125
And it is in this way, that whenever one is multiplied by one, one is
obtained, and if [one] is multiplied by two, two is obtained. If two is
multiplied by three, six is obtained. And if four is multiplied by six, twentyfour is obtained. And by the multiplication of five by twenty-four, one
120

Cf. ibid.
Cf. ibid.
122
Anṣārī (TH, p. 693) records the Hindi equivalent of the term as shàḍava.
123
Shringy (SR, vol. 183) translates kūṭatāna prastāra as “permutational noteseries”.
124
Shringy (ibid. 209) translates khaṇḍameru as “permutation-indicator”, and
Nijenhuis (SŚ, p. 151) translates it as “diagram”.
125
“Tonal patterns” (Nijenhuis, SŚ, p. 121).
121
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hundred and twenty is obtained. And by the multiplication of six by one
hundred and twenty, seven hundred and twenty is obtained. And by the the
multiplication of seven by seven hundred and twenty, five thousand anf forty
is obtained. And that is the total number of tānas.
So, for example in the ārcika way: fa fa,126 like sa sa. And gāthika:127
fa ʿa and ʿa fa, like sa ra and ra sa. And the sāmikā:128 fa ʿa la and ʿa fa la
and fa la ʿa and la fa ʿa and ʿa la fa and la ʿa fa, like sa ra ga, and ri sa ga,
and sa ga ri, and ga sa ri, and ri ga sa, and ga ri sa. And the svarāntara,129
accordingly like: sa ri ga ma, and ri sa ga ma, and ga sa ri ma, and sa ga ri
ma, and ri ga sa ma, and ga ri sa ma, and sa ri ma ga, and ri sa ma ga, and
sa ma ri ga, and ma sa ri ga, and ma ri sa ga, and ri ma sa ga, and sa ga ma
ri, and ga ma sa ri, and ga sa ma ri, and sa ma ga ri, and ma sa ga ri, and
ma ga sa ri, and ri ga ma sa, and ga ri ma sa, and ri ma ga sa, and ma ri ga
sa, and ga ma ri sa, and ma ga ri sa.130 And in this way, we can find the
other remaining tānas. The end [of the chapter].

Chapter twelve: Concerning the explanation of a table which is
called the table of khaṇḍameru131 and how to draw it, and the
method of mūlakrama132 and so forth
Since in the previous chapter the method of derivation of the total numbers
of tānas was explained, and since to derive each of them separately here
would make the text long and boring, a table which contains the total
number of tānas and each of the seven aforementioned ways [to calculate
them] can be found fully detailed, below.
And the way to draw it is to begin by writing the seven svaras. Below
them a horizontal line is drawn, and then seven vertical lines should be
126

The system which the author used here is similar to the system used to analyze
and explain the meters of the rhythmical poetry in Arabic and Persian.
127
i.e. the two notes tāna.
128
i.e. the three notes tāna.
129
i.e. the four notes tāna.
130
Although this list of 24 prastāras is complete, they are not in the correct order.
Shringy (SR, vol. i. 185) presents the list as follows:
S. No.
Group A
Group B
Group C
Group D
1.
2.
3.
4.
5.
6.

sa ri ga ma
ri sa ga ma
sa ga ri ma
ga sa ri ma
ri ga sa ma
ga ri sa ma

sa ri ma ga
ri sa ma ga
sa ma ri ga
ma sa ri ga
ri ma sa ga
ma ri sa ga

sa ga ma ri
ga sa ma ri
sa ma ga ri
ma sa ga ri
ga ma sa ri
ma ga sa ri

131

ri ga ma sa
ga ri ma sa
ri ma ga sa
ma ri ga sa
ga ma ri sa
ma ga ri sa

Shringy (SR, vol. i. 208f.) translates khaṇḍameru as the “permutation-indicator”,
and Njenhuis as the “diagram” (SŚ, pp. 151).
132
Cf. SR (vol. i. p. 204 [footnote 1]), LS (pp. 116) and SŚ (p. 135).
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drawn up to each of them. Then seven other horizontal lines should divide
all of these vertical lines. So, on both sides, seven lines will appear and in
each of the rows and columns, seven cells will appear. After that, in each
row, the number of tānas should be written, cell by cell in such an order that
in the cell of the first row on the right side the number one (1) should be
written, and in the remainder of each cell a zero should be written. Then a
cell should be removed from the second row on the right side, and in the first
cell, the number one (1), and in the second cell, the number two (2), and in
the third cell, the number six (6), and in the fourth cell, the number twentyfour (24), and in the fifth, the number one hundred and twenty (120), and in
the sixth cell, the number seven hundred and twenty (720) should be written.
And from the third row, a cell should also be removed, and in the first cell,
the number four (4), and in the second, [the number] twelve (12), and in the
third, [the number] forty-eight (48); and in the fourth, [the number] two
hundred and forty (240); and in the fifth, [the number] one thousand, four
hundred and forty (1,440) should be written. In the same way, a cell should
be expunged from the fourth row, and in the first cell, the number eighteen
(18), and in the second, [the number] seventy-two (72), and in the third, [the
number] three hundred and sixty (360), and in the fourth, [the number] two
thousand, one hundred and sixty (2,160) should be written. And in the same
manner, a cell should be taken away from the fifth row, and in the first cell,
the number ninety-six (96); and in the second cell, [the number] fourhundred eighty (480); and in the third [cell], [the number] two thousand,
eight hundred and eighty (2,880) should be written. And a cell should also be
deleted from the sixth row, and in the first cell, the number six hundred
(600), and in the second, the number three thousand, six hundred (3,600)
should be written. And in the seventh row, in which one cell remains, the
number five thousand and forty (5,040) should be written. The figure of the
table is as it is drawn below: 133

133

Persian is written and read from right to left and the description of the table by
author-cum-translator is based on this fact. Here this table has been drawn according
to his description, otherwise the table would begin on the right and go to the left for
this English translation.
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Table 1
sa
1

ri
0
1

ga
0
2
4

ma

0
6
12
18

pa

dha
0
120
240
360
480
600

0
24
48
72
96

ni

0
720
1440
2160
2880
3600
5040134

And mūlakrama135 is a procedure in which a tāna begins with the first
svara,136 and the svaras which [in order] take their place in the tānas are
called chvn (pūraṇ [?]) krama. And naṣṭa is a way that the tānas do not form
rāgas, rather it is described by the figures of svaras [i.e. theoretically]. And
uddiṣṭa is that the figure of a tāna can be applied in both writing [i.e.
theoretically] and singing [i.e. practically].137 God knows best.

Chapter thirteen: Concerning the explanation of the reason why
scholars fixed seven tones, i.e. seven main svaras
To the minds of the enlightened and ‘clear-sighted’ learned men, it should be
apparent that some learned men have taken the seven tones from the songs of
seven animals, such that, the ṣaḍja svara is taken from the peacock; the
rṣabha svara is taken from the papīhā;138 the gāndhāra svara is taken from
the goat; the madhyama svara is taken from the partridge; the pañcama
svara is taken from the cuckoo; the dhaivata svara is taken from the frog;
the niṣāda svara is taken from the elephant. Hence, the songs of these seven
animals are always heard in the aforementioned svaras and the practitioners
of this art should listen to them to recognize their songs.

134

In SR (vol. i. p. 209), LS (p. 121) and SŚ (pp. 152f.) in the last cell the number
4,320 is written. However, in all mss which we have at our disposal, in this last cell
the number 5,040 is noted and the author-cum-translator has also mentioned, in his
description of the table, that in the last cell the number five thousand and forty
should be written.
135
Shringy (SR vol. i. p. 204 [footnote 1]) translates mūlakrama as “original order”
and “the original series” and Nijenhuis (SŚ p. 135) as “the basic series”.
136
i.e. sa.
137
Shringy (SR, vol. i. 218) translates the naṣṭa as “the missing note-series” and the
uddiṣṭa as “the indicated note-series” (ibid. p. 214), and Nijenhuis (SŚ p. 131) as
“unidentified” tāna and “the specified” tāna respectively.
138
According to Anṣārī (TH, p. 570), this is a sort of ring-dove in India.
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And some people believe that the Prophet Moses, may God be
merciful unto him, could not withstand the luminous manifestation of God
and crumpled onto the ground on Mount Sinai. And by the force of his staff,
a stone was shattered into seven pieces, which were thrown into the air, and
from these seven pieces, seven songs/tunes, one after another, originated. So,
these seven svaras have been derived from those seven mighty songs.139
And some other people have stated that these seven svaras have been
derived from the sounds that come from the rotation of the seven
firmaments.140
Furthermore, these seven svaras were named after four different social
classes in India. And the classification of them is such that the ṣaḍja svara
and pañcama svara are named after the priests [brahman]; rṣabha svara and
madhyama svara are named after the warriors [rājpūt (kṣatriya)]); gāndhāra
svara and dhaivata svara are named after the merchants [baqqāl (vaiśya)];
and niṣāda svara is named after the writers k’ythh (kāyasth). And the reason
they are named in such a way will be explained later.
Since they [svaras] are derived from the seven firmaments, it is
obvious that the qualities and effects of these svaras are the same as those of
the seven firmaments. So, first: since the ṣaḍja svara is derived from the
firmament of the moon, which is the first firmament, its overseer is the
moon. The rṣabha svara is derived from the firmament of Mercury, which is
the second firmament, thus, its overseer is Mercury. The gāndhāra svara is
derived from the firmament of Venus, which is the third [firmament], and its
overseer is Venus. And the madhyama svara is derived from the firmament
of Mars, which is the fourth [firmament],141 and its overseer is Mars. And the
pañcama svara is derived from the firmament of the sun, which is the fifth
firmament, and its overseer is the sun. The dhaivata svara is derived from
the firmament of Jupiter, which is the sixth [firmament], and its overseer is
Jupiter. And the niṣāda svara is derived from Saturn, which is the seventh
[firmament], and its overseer is Saturn.
And in Hindī, the seven stars are called devatā and the firmament is
called ākās. Since it has been mentioned above that the seven svaras are
named after the four [social classes], it is said that each firmament has one of
the four elements and qualities, i.e. either water, or fire, or earth, or wind.
And since the attributes and effects of each svara are related to a firmament,
it is necessary that the attributes of each svara also correlate to one of the
attributes of these four elements. As the Indian scholars have explained,
based on the effects of man’s circumstances and character, the brahman
(priest) has the qualities of water; the rajput (warrior) has the qualities of
139

This story, with some modification, is also found in Persian music theoretical
work of the post-scholastic period (1500–1850) about the creation of the 12 maqāms
(see Fallahzadeh, 2009: 78, 106).
140
Cf. ibid. pp. 159, 181.
141
The sun is the fourth firmament and Mars is the fifth firmament.
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fire; the baqqāl (merchant) has the qualities of earth; and the kāyath (writer)
has the qualities of wind. Therefore, the ṣaḍja svara and pañcama svar are
attributed to brahman, because these two svaras have the qualities of water;
the rṣabh svara and madhyama svara are attributed to rājpūt, since these two
svaras have the characteristics of fire; and the gāndhāra svara and dhaivata
svara are attributed to baqqāl, because these two svaras have the qualities of
earth; and the niṣāda svara is attributed to kāyath (writer), because this svara
has the characteristics of wind.
And the qualities of the other twelve vikṛta svaras, like the
characteristics of other creatures, are different due to the fact that these
svaras are constructed through the combination of seven [main svaras], and
this is the reason that the time of performance of each rāga has been fixed.
For instance, in the morning and evening, when it is cold, some rāgas
provide more pleasure due to the fiery quality of their svaras. And at noon,
when it is warm, some other rāgas are more pleasurable because of the
watery quality of their svaras. Accordingly, other rāgas have other qualities.
Some people argue that the ṣaḍja svara is attributed to the firmament
of the moon, because it moves forward and not backwards like [the moon]. It
is also the state of the ṣaḍja svara which can be tīvra [sharpened] and cannot
be komala [flattened], and komala occurs very seldom. And the pañcama
svara, which is dependant on the sun, like the sun, cannot go forward or
backwards, that is to say, it does not take tīvra or komala. And komala
occurs very seldom. And the rest of the five svaras have the qualities of their
“lords”; that is to say, they sometimes take tīvra and sometimes komala as
the ascendant and descendant of the planets. Thus, the method of derivations
of svaras from the firmaments in this manner is beautiful. And God knows
best.

Chapter fourteen: On the explanation of alaṅkāras [or
alaṃkāras142] which are the embellishments of the svaras
They are sixty-three [in number]. To mention all of them [alaṃkāras], would
make the text long and boring, therefore it has been abridged, so some of
them are mentioned here and the rest should be found based on the method
that is introduced here. And that method is, first: sa ri sa ri ga; second: ri ga
ri ga ma; third: ga ma ga ma pa; fourth: ma pa ma pa dha; fifth: pa dha pa
dha ni; sixth: dha ni dha ni sā143; seventh: ni sā ni sā ri sā.144 And the second

142

Cf. SŚ, (pp. 162–3).
Sā often indicates sa in a higher octave.
This first alaṅkāra is not found with the noted tonal form in any other primary or
secondary source.

143
144
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method is: sa sa ri ri ga ga ma ma pa pa dha dha ni ni sā sā. So, in this way,
all the alaṃkāras will be found.
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Part two: Concerning the explanation of rāgas
which is termed rāgādhyāya in Hindī

Containing two chapters.

Chapter one: On the distinctions of the [different] qualities of
singing [or composition] which is termed n’ch’ngg’yn (nācaṅgagāyana [?])145 in Hindī
They fall into five categories.
First: r’g’’ng (rāgāṅga), and it is such that rāgas are sung/played for a
[requisitely] long time, so that everybody will be deeply charmed by
rāgas.146
Second: bh’kh’’ng (bhāṣāṅga)147 in which rāgas and words with
meaning are performed eloquently (lucidly).
Third: kry’’ng (kriyāṅga)148 is such that the audience will be both
happy and sad by listening to it.
Fourth: ’p’ ’ng (upāṅga)149 is such that by listening to it audiences will
feel distressed, and compassionate and [will begin] to cry.
Fifth: k’np’rn’’ng (kānpāranāṅga [?])150 is such that it consists of all
the four āṅgas, as well as [having] the quality of briskness and interpretation
and [being accompanied by] instruments and [containing] tālas and
appropriately containing all svaras and ṭīps of svaras. However, such
145

Shringy (SR, vol. ii. 15) writes that in this chapter the author deals with “a
different class of derived melodic forms which bear the generic name aṅga as it may
be observed from their nomenclature viz. rāgāṅga, bhāṣāṅga, kriyāṅga and
upāṅga.”
146
Sarmadee (TMRR, p. XIV) writes that the rāgaṅga is referring to Śāraṅgadeva
that “All these aṅga-rāgas are known as formalised deśī because they have been
adopted from different aboriginal tunes of different parts of India”.
147
Nijenhuis (SŚ p. 592) describes bhāṣāṅga as “a class of rāga derived from
bhāṣā” which “is performed in a regional style”.
148
Nijenhuis (SŚ p. 601) describes kriyāṅga as “a class of rāga with a religious
connotation”.
149
Nijenhuis (SŚ p. 615) describes upāṅga as “a secondary class of rāga derived
from the rāgāṅga”.
150
This last aṅga has not been mentioned in SR or any other primary sources among
the aforementioned aṅgas.
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singing [composition] is very rare, and if one has ability to perform [or to
employ] all these qualities [in his singing or composition], that singer
[composer] is the best. The end of the chapter.

Chapter two: On the description of rāgas and their names and
features
And it is such that if seven svaras are mixed with the features which have
been explained in the chapters of the first part, different figures, which are
called rāgas, will appear individually. Scholars have then named each rāga,
fixing a special time (to perform, play) for each of them.
Although the rāgas are numberless, the ones to which the great kings,
particularly the possessors of the land of Hindustan, have listened by “the era
of their minds” and which have won their favor, as well as many of those
noted by the predecessors in some Hindī [Sanskrit] books, will come up one
by one with their names and figures in this brief account.
It should be known that one can distinguish between the rāgas and
their figures and svaras by means of the following figures which are signs,
so that the sign of ’vdv (auḍuva), which has five svaras, is ۵ (5); and the sign
of khʾdv (ṣāḍava), which has six svaras, is ٦ (6); and snpvrn (sampūrṇa),
which has seven svaras, is ٧ (7). And each of these [signs] is written above
their figures.
And the method of writing svaras is as follows: that for tīvratam
should be written three signs of zibar [  ] ؘabove each letter of svaras; and for
tīvratar should be two zibar [  ] ؘabove each letter of svaras, and the sign of
tīvra is one zibar [ ] ؘ. And the sign of the śuddhasvara is a dot above each
letter of svaras. And the sign of the kvml (komala-) svara is a zīr [  ;] ؚand the
sign of ati komalasvara is two zīrs [  ;] ؚand the sign of sākārī svara is three
zīrs [ ] ؚ.
And the signs of the saptaka are as follows. For the high saptaka
should be written a madd [ ˜ ] above the letters of svaras; and in the middle
saptaka should not be drawn madd; and the low saptaka the sign of a madd
should be drawn beneath the letters of svaras. Thus, in this way all rāgas
and their shapes, which are called rvp (rūp) in Hindī, should be written, as
they will appear below.
It should be clear that the rāgas have been divided into three kinds:
first, sdh (śuddha) which is in its original position; second: s’lnk
(salanka/salaṅga/salaṅka)151 which is the result of the combination of two

151

This type of rāga is also called chāyālaga. For further information see DHCM
(s.v. Chāyālaga)
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rāgas; third: snkyrn (saṃkīrṇa) in which three or more rāgas are combined,
as will be described.152
Thus, the śuddha rāgas have been fixed in two classification systems,
and to each rāga are devoted six r’gny (rāgiṇīs), as in one of these systems,
i.e. a mt (mata), there are six rāgas and thirty-six rāgiṇīs; and in the second
one, there are three rāgas and eighteen rāgiṇīs with them (these rāgas)
(which should be) other than the first group of the rāgas.
So, in the first system, their detailed accounts are:
First: the rāga sry (śrī), and its rāgiṇīs, first: m’lvy (mālavī); second:
gvry (gaurī); third: pvrby (pūrvī); fourth: br’ry (birāvarī); fifth: tnky (ṭanka
[?]); sixth: trvny (triveṇī).153
Second: the rāga bsnt (vasanta), and its rāgiṇīs, first: ’s’vry (āsāvarī);
second: tvdy (toḍī); third: dysy (deśī); fourth: jytsry (jayataśrī); fifth: dhn’sry
(dhanāśrī); sixth: m’lsry (mālaśrī).154
Third: the rāga bhyrvn (bhairon/bhairava), and its rāgiṇīs, first:
bhyrvy (bhairavī); second: bhly (bahulī); third: gvjry (gūjarī); fourth: r’mkly
(rāmakalī); fifth: gndh’ry (gāndhārī); sixth: gnkly (guṇakarī).155
Fourth: the rāga pnjm (pañcama), and its rāgiṇīs, first: llt (lalita);
second: bl’vly (bilāvalī); third: bng’ly (baṅgālī); fourth: dyvgry (devagirī);
fifth: dyskry (deśakāra); sixth: bbh’s (vibhāsa).156
Fifth: the rāga myghh (megha), and its rāgiṇīs, first: ml’r (malāra);
second: svrthy (soraṭhī); third: k’mvdy (kāmodī); fourth: s’rng (sāraṅga);
fifth: gvndy (gauṅḍa); sixth: mdhm’dhvy (madhumādhvī).157
Sixth: the rāga nt (naṭa-nārāyaṇa [?]), and its rāgiṇīs, first: ch’hy’nt
(chāyānaṭa); second: kly’n (kalyāṇa); third: hmyr (hamīra); fourth: bhvp’ly
(bhopālī); fifth: sy’m (śyāma); sixth: kd’r’ (kedārā).158
And concerning the second classification system,159 the detailed accounts
are:
152

Concerning these three types of rāgas, see also TH p. 334.
According to TH (pp. 390f.) and DHCM (s.v. Mata), rāga śri has the following
rāgiṇīs: mālaśrī, triveṇī, gaurī, kedārī, madhumādhavī and pahāḍī.
154
According to TH (pp. 390f.) and DHCM (s.v. Mata), rāga vasanta has these
rāgiṇīs: deśī, devagirī, varāṭī, toḍī, lalitā and hindolī.
155
As stated by the author of TH (p. 392), this rāga has the following rāgiṇīs:
bhairavī, gunjarī, reva, guṇakarī, baṅgālī, bahulī, while Roychaudhuri (DHCM, s.v.
Mata) lists the rāgiṇīs of the rāga as follows: bhairavī, gurjarī, rāmakalī, guṇakarī,
saindhavī, baṅgālī.
156
According to TH (pp. 392f.) and DHCM (s.v. Mata), the above mentioned rāga
has the following rāgiṇīs: vibhāsa, bhūpālī, karanāṭī, varahaṁsikā, mālaśrī (mālavī
[ibid.]), paṭamaṁjarī.
157
The authors of TH (pp. 393f.) and DHCM (s.v. Mata) list the rāgiṇīs of the rāga
megha as follows: malhārī, saurātī, sāverī, kauśkī, gāndharī, haraśṛṅgārī.
158
In conformity with TH (p. 394) and HDCM (s.v. Mata), this rāga has the
following rāgiṇīs: kāmodī, kalyāṇī, ābherī, nāṭikā, sāraṅgī and naṭa-hamīra (hamīra
[ibid.]).
159
As the author will later mention, this mata is Someśvara mata or Mahādeva or
Brahmā mata, and the second mata is Hanumanta mata. As stated by the author of
153
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First: the rāga m’lkvs (mālakauśa), and its rāgiṇīs. First: k’nhr’
(kānharā); second: bgysry (bāgeśrī); third: pvry’ (pūrīyā); fourth: khmbh’vty
(khambāvatī); fifth: dys’ghy (deśākhya); sixth: sghrʾy (sugharāyī).160
Second: the rāga hndvl (hinḍola), and its rāgiṇīs. First: ’ymn (aiman);
second: snghr’bhrn (sankarābharana/saṃkarābharaṇa); third: bh’gr’
(bihāgarā); fourth: prjy (parja); fifth: bhympl’sy (bhimapalāsī); sixth:
sndvry (saindhavī).
Third: the rāga dypk (dīpaka), and its rāgiṇīs. First: ’s’vry (āsāvarī);
second: krn’ty (karnāṭī); third: llt (lalita); fourth: mdhm’dhvī
(madhumādhvī); fifth: ḥmyr (hamīra); sixth: ptmnhy (paṭamanjarī).
And of these two matas, the first mata is mh’dyv (Mahādeva)161 and
the second mata is hnvnt (Hanumanta)162.
Since the śuddha rāgas have been mentioned (above), now the
salanka rāgas will be noted: pvry’dhn’sry (pūriyā-dhanāśī); gvr-s’rng
(gaura-sārṅga); srykvr’ (śrī-gaurī); ’ymn-kly’n (aiman-kalyāṇa); ’ymn-kd’r’
(aiman-kedārā); pvry’-k’nhr’ (pūrīyā-kānharā); svh-’d’n’ (sūhā-adānā);
k’fy-knhr’ (kāfī-kānharā), m’rv-kd’r’ (mārū-kedārā); and ’ymn-bsnt (aimanvasanta).163
And nine n’t164 (nāṭas/naṭas) are [as follows], first: kd’r (kedārā-)
nāṭa/naṭa; second: hmy’ (hamīra-)nāṭa/naṭa; third: k’mvd (kāmoda-)
nāṭa/naṭa; fourth: kly’n (kalyāṇa-)nāṭa/naṭa; fifth: hyr (hīr-)nāṭa/naṭa; sixth:
’hyr (ahīra-)nāṭa/naṭa; seventh: k’nh’ (kānharā-)nāṭa/naṭa; eighth: sdh
(śuddha-)nāṭa/naṭa; ninth: nāṭa/naṭa -n’r’yn (nārāyana).
And [among] saṃkīrṇa [can be mentioned] kht (khaṭ/shaṭ) rāga. And
in this way we should proceed with the others.
The description of the rāgas in figures (rūps):165
TH (pp. 365–379), hindola and not pañcama is one of the rāgas in this mata.
Furthermore, there are differences between the name of rāgīnī in TH and Shams alaṣvāt. Based on information in DHCM (s.v. Mata), this mata is Brahmā-mata.
According to TH (pp. 389–394) someśvara mata has six rāgas each of which has six
rāgiṇīs. At any rate, the names of the rāgiṇīs in these rāgas in the aforementioned
sources differ from each other.
160
According to TH (pp. 370–373), the rāga mālakauśa has five rāgiṇīs which are:
toḍī, gaurī, guṇakalī, khambāvatī and kakubha. According to DHCM (s.v. Mata),
this rāga has the following rāgiṇīs: guṇakalī, khambāvatī, gurjarī, bhūpālī and
gaurī.
161
This mata is also called Someśvara (TH, p. 323) or Brahmā (DHCM, s.v. Mata).
162
No mata contains only three rāgas. In TH (p. 365), this mata is presented among
the four discussed matas in that work. It has six rāgas and thirty rāgiṇīs (ibid).
163
According to TH (p. 411), some musicians and music theorists consider
deśakāra, vibhāsa, lalita, reva, bilāval, megha, soraṭha, dhanāśrī, gaurā, śrī rāga,
dīpaka, kāfī, kedārā to be the salanka rāgas.
164
In the Persian text and TH (pp. 412f.), this term is written as above. However, in
TMRR (pp. 40 and 42), it is written as nṭ. Anṣārī (TH, p. 741) transliterates the term
as nāṭa, while Sarmadee (TMRR, pp. 43 and 45) transliterates it as naṭa.
165
Only two mss of the tract, i.e. B1 and M, have the figures of the rāgas, and
unfortunately both mss have reported the figures incorrectly. Here we just present
what the copyist of B1 has written.
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First, the bhairon, and its rūp is: dha pa pa dha ؘdha ؘni ni ga ga ؘri ؘsaؘ
sa ؘri ؘga ؘma ؘpa ؘpa dha ؘdha ؘni ni ؘsā ؘsā ؘsa ؘni ni dha dha pa ma ma ga ga
ga pa pa ga ga ga ri sā.
The rūp of the vibhāsa: sa ri ga dha dha ni ni sā sa ni dha pa ga ri sā
sā.
The rūp of the deśakāra: sa ri ga ma pa  ؘdha  ؘni ؚsā ؘpa ؘdha ؘpa ma ga ؘsāؘ
pa pa dha ؘpa ri ga ri sā.
The rūp of the rāmakalī: pa ؘpa ؘma ga ؘra ma ga ga ra sā sa ga pa dhaؘ
dha ؘni ؚsā sā ni dha ؘpa dha ؘdha ؘpa ga ga ma ga sā.
The rūp of the gūjarī: ga ؘpa dha ؘpa ؘga ؚri ga ga ؘri sa ؘga ga ؘsā ؘga ؘma
pa ؘdha ؘni ؚsā ؘsā ؘsa ؘni dha pa ؘdha ؘpa ga ga ri ga ga ri pa ga ga ri sāؘ.
The rūp of the guṇakalī: ma dha pa ma ؘga ri ma ؘga ri sā sā sa ri ga
ma pa dha ni sā sā ni dha pa ma ؘga ri ma ؘga ra ma ؘri sa sā sā pā ؚdha dha pā
pā dha sā sā ma ga ri sa
The rūp of the sugharāyī: sa ri ga ma pa ؘdha ؘni ؚsā ؘsa ؘdha ؘpa ؘpa ؘdhaؘ
ni ؚsā ؘsa ؘni ؚni ؚdha ؘpa ؘpa ؘma ؘma ؘga ؘma pa ؘpa ga ؘma ma ga ga ga ri sā ؚsāؚ.
The rūp of the sūhā: ga ga ga ga sa ri sa ga ga pa dha dha ni ni sā sa
ni dha ni dha ni sā sā pa pa ga ga ma ma ga ga ga ga sā.
The rūp of the vys’khh (vīsāka [?])166: ga ga ma pa dha ni dha ni sā sā
sa ga ga sa ni ni dha dha pa pa ma ga ri ga ma ga ri sa sa pā sa ga ga ri sa.
The rūp of (the rāga) khaṭ/shaṭ: ga ma pa pa dha ni dha dha pa ؘpa ؘma
ga ri ma sa ma ؘma ga ؘma ؘma dha ؘdha  ؘma ga ga ga ؘri sa ga ga sā sa ni dha
pa ؘma ma dha ma ma ga ga ga ri ri sā sā.
The rūp of (the rāga) gāndhāra: dha dha pa pa ma pa dha dha dha pa
pa ma ga ri pa ri sa ri ri sa ni ni ri ga ga ma pa dha dha ni ni sā sā sa ni ni
dha dha pa pa pa ri ma ma pa pa ga ga ri pa pa.
The rūp of the lalita: sa ri ga ma ma pa dha dha pa pa ma ma ma ma
ga ri ga ri sa sā ri ma ma pa pa dha dha pa pa ni ni sā ؘsā ؘsāؘ.
The rūp of the pañcama: dha dha pa ma ma pa ma ma dha ga ga ga ri
sa sa ri ma ma dha dha ni ni ni sā sā sa ni dha dha ma ma ga dha ga ga ri
ga ri sā.
The rūp of the pūriyā-dhanāśrī: ma ؘma ؘga ؘri ؘri ؘri ؘga ؘga ؘma ma pa ri ri
sā sa ri ri ma ma ga ga ga ri ri sā ga ri ga ma ma dha ni ni ni sā sā.
The rūp of the bilāvala: dha ni sa ga ga pa pa dha dha pa pa ga ga ri
ri sā sa ga ga pa pa dha dha pa pa ga ga ri ri sā sā sa ni dha dha pa pa ga
ga ri ri ga sā.
The rūp of the ’lhy’ (alhaiya [?]): sa ni dha dha ni ni sa sa ri ga pa pa
dha dha ni ni sā sā sa ni ni dha dha dha pa pa dha pa pa ga ga ri ri ga sā.
The rūp of the toḍī: sa ri ga ma pa dha ni sā sa ni dha pa ma ga ri sā
sā.

166

This rāga has been mentioned in LS (p. 177) with different spelling, i.e. with the
omission of h after k.
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The rūp of the āsāvarī: dha dha pa pa ga ga ri sa sa ri ga ma pa dha
ni sa sa ni dha pa ri sā.
The rūp of the jvgy’ (jogiyā): dha pa pa ma pā pā dha ؘdha ؘma ma pa
pa ma ga ma pa ma ga ri sa.
The rūp of the dhanāśrī: pa pa ga pa pa ga ga pa sā sā dha ni dha ni
sā sā ga ri sa pa sa ga ga ma ga ri sa.
The rūp of the jayataśrī: ga ga pa pa dha ma ga ga ga ri ri sa sa ri ga
pa pa dha ma ma pa pa ga dha pa ga ga pa pa dha dha ga ga ri ri sa sa ga
ri sa sa ga ri sā sā.
The rūp of the mālaśrī: ni ni ni pa ni ni pa ma ga sa sa ga ma ga ma
pa ni ni sā sā ni ni pa pa ni ni pa pa ma ma ga sā ga ma pa sā sā.
The rūp of the deśī: ma ma pa ma ma ga ri sa ri sa ri ma ma ma pa
ma ma ga ri ri ga ri sā sā ri ma ma pa dha ni sā ni dha ma ma pa ma ma ga
ri ga ri sā sa ni dha sā sā sa ri ma ma pā pā ma ga ri ga ri sā dha sa sa ri
ma pā pā ma ma ga ri sā sā sā.
The rūp of the varārī: ri sa ri sa ga ri sa sa ri ri ga ga ma ma pa pa
ma ga ri ri sā sa ri ri ga ga ma ga ri ga sa ri sā sa ri ga ma pa dha dha ni ni
sā sā dha pa ma ga ri sā.
The rūp of the sāraṅga: pa pa ma ma ga ga ga ri sā sa ri ga ga ma ma
pa pa dha ni ni sā sā sa ni dha pa ma ma ma ga ga ri sā sā ni dha pa ma ma
ma ga ga ri sā sā ni dha pa pa ma ma ga ga ga ri pa ri ga ri sā sā ni dha pa
pa ma ma ga ga ga ri ri pa ri ga ri sā sā sā sā ga ri ri sa ga ma pa dha pa
ma ga ga pa ga ga ga pa ga ga ga rā ga rā sā.
The rūp of the hinḍola: sa ga sā sa ga ma ga sā ga ma dha ma ga sā
sa ga ma dha ma ga ri sā sa ga ma dha dha ni ni sā sā ni ni dha ma ga sā.
The rūp of the malāra: ga pa ma ma dha ni ni ga ga ri sā sa ga ma pa
dha dha ni ni dha ni dha pa pa ma ma ga ga rā sā sā ni dha dha ni ni sā sā.
The rūp of the kāmoda: dha ni sā sā ri ga ma pa dha dha pa ma ma pa
ma ga ri sā sa ni dha dha pa sa ri pa ma ga ri sā sa ni dha ؘpa ؘsā ؘsāؘ.
The rūp of the mdhm’dh (madhamādha): sa ri ma pa dha pa pa ri ri
sa sa ri pa pa dha pa ri ri ma ma ri ri sā sa ri ma ma pa pa dha pa ri pa ri sā
sa sa ni dha sā.
The rūp of the gauṅḍa: dha dha pa ؘpa pa ؘpa ma ؘdha ؘni sā sa ni dha
ma ma ga ga ri ga ri ri sā sā.
The rūp of the svrthh (soraṭha [?]): pa pa ga ga ri ri sā sa ri ga ri ma
ri sā sa ri ma ma pa dha ni ni sā sā.
The rūp of the naṭa: pa pa ma ma ri ri sa sa ri pa dha pa pa sa ri ri pa
ri sā sa ri pa dha pa dha pa ma ri sā.
The rūp of the s’vnt (sāvanta): pa pa ga pa pa ri ri sa sa pa ma pa sa
ri ga ga pa ri ga ri sa sa ri sa ga ma ma pa pa dha ni sā sā ni pa ri sa.
The rūp of śrī rāga: pa pa ma ma ri pa ri ri sā ri ri sā ri pa ma ma ri
pa ri sa sa pa ri pa sā ni ni pa ni pa ri sā sā.
The rūp of the mārū: ma ma ga ga ga ri sa ri pa ri pa ga ma ma ga ga
ga ri sā pa sa ri sā ga ga ri ri sā sa pa sā ri sā ga ri sā.
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The rūp of the trvn (tirvana): pa pa dha pa pa ga ri ri ri ga ga ri sā sa
ri ri ga ga pa pa ma ga ri ri ga ri sā sa ri ga pa dha pa ma ga ri ga ri ri pa
sa pa sā sā.
The rūp of the pūrvī: ma ma ga ga ma ga ga ga ri sa sa ga ga pa ma
ma ga ga ga ri sā sā.
The rūp of the gaurī: pa pa ga ga ri ri ga ri sa sa ni pa sa ri ri ri ma ri
ri ga ri sa ri ri pa ni ni sā sa ni pa ri ga ri sa.
The rūp of the hamīra: dha dha pa pa ga ga ga ri ri sā sa ni dha pa sā
sa ma pa dha dha ma ga ga sa ri sā.
The rūp of the kalyāṇa: ga ga ga ri ri sa sa ri ga pa dha pa ga ri sa pa
ga ri pa dha ni sā sa ga ri sa sā.
The rūp of the ch’y’n’t (chāyānaṭa): pa pa ma ga ri sā dha pa sā ri ri
ga ri sā sa ga ma pa dha pa ri ri ga ga ri sā sa ma ga ma pa ri sā sa ni pa ri
ga sā sā.
The rūp of the bhopālī: ga ga ri ri ga ga ri ri sa sa sa ri ri ga ga ri pa
pa dha dha ni ni sa sa ni dha pa ri sā ri ga ri sā sā.
The rūp of the jyt (jeyet): pa pa dha pa pa ga ga ri ri sā sā pa ga ga
ma dha ga ga ri sā.
The rūp of the aiman-kalyāṇa: pa pa dha pa pa ga ga ri ri ga ri sā sa
ni pa sā ri ri ga ga pa ri ga ri sā.
The rūp of the śyāma: sa sa sā ri sa ri sa ni ni dha pa pa ri sa ga ma
pa dha pa pa ga ri sā ri ga ri sā.
The rūp of the pūriyā167: dha ni sā sa ga ri sā ni ni dha ni sā sā pa dha
dha ni dha pa sā sā ga ri sā.
The rūp of the kānharā: sa ri ga ma pa dha ni sā sa ni dha pa ma ga
ri ri sā ni ni dha ni sā sa ri ga ma pa dha ni sa sā ni pa ma ga rā sā sa sa ni
ni dha sa ma ga ga ga pa dha ni sa ri ga sā sa ma ga ma ga ri sā.
The rūp of the n’yky (nāyakī): ma ma ga ga ri ri sā sa ri ga ma pa dha
pa pa dha pa pa ni ni sā ni dha pa pa ma ga ri sā.
The rūp of the kedārā: sa ga ri ma pa dha ma ga ri sā sa ni pa ga ga
ma pa sā.
The rūp of the aiman-kedārā: sa ga ga ga ga ri sā ni dha ni dha sā ga
ga ga ri sā sa ga ga ga ga pa pa dha dha pa pa ga ga sa ri sā sa ga ma pa
dha dha pa pa ma ma ga ga ri sa sa ga ma dha ni dha pa pa ma ma ga ga ri
sa sa ga ma pa dha ni sā.
The rūp of the ’d’n’ (aḍānā): dha ؘdha ؘpa pa ؘma ؘma ga ga ؘri ؘsa ؘsa ؘgaؘ
pa ؘdha ؘni ؘdha ؘpa pa ؘma ؘma ga ga ؘri ؘsa ؘsa ga ؘma pa ؘdha ؘni sāؘ.168
The rūp of the mālakauśa: sā sā sa sa sa ri sa ni dha ma dha ni sā sa
ga pa ni dha ma dha ni sā.

167

Sarmadee (TMRR, 308) mentions that pūriya is the same as pūrbī.
The rūp of aḍānā is not noted in B1. However in all three other mss the rūp of
aḍānā have been mentioned and the rūp here is based on M.

168
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The rūp of the sankarābharana/saṃkarābharaṇa: pa pa pa pa dha pa
pa ga ga ga sa ga ga ri ma ga sā sa ni dha pā sā ma ga pa pa ga ga ma ga
sā.
The rūp of the bihāgarā: ga ga ri ri ma ga ri sa sa ma ri ma ri sa ri ga
ga ri sa sa ni pa sā ma ma ri ma ri pa ga ri sā.
The rūp of the paraja: ga ga ga pā sa ga ri sa sa ga ma pa ni ni pa ma
sa ga ma sa ga ri sa sa ga ma pa ni ni sā.
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Part three: On the explanation of ’l’p (ālāpa),
that is to say, to omit and modify the svara of
a rāga, and the explanation of its component
parts which is called (prakīrṇakādhyāya)

Containing seven chapters.

Chapter one: On the explanation of the names of words and
syllables which are used in ālāpa and the meaning of each letter
And they are as follows, first: alif (a) which means God is one and which is
the sound that is in all letters. If any letter is extended by maddah [the
consonant a], it will become alif (a), which is Allāh (God). And other letters
beside the above-mentioned one, which are employed/used in ālāpa are: t’
and n and ry and nd and rt and tyv.
And the meaning of t’ is “you”; and the meaning of n is “is not”; and
the meaning of ry is “oh you woman!” and the meaning of nd is “God’s sea
of compassion”; and the meaning of rt is “reunion”; and the meaning of tyv
is “you”169.
And you should know that the sum of the letters is ’t’n ry nd rt tyv
which means “there is a God such that if you woman are annihilated in his
sea of compassion, then you will reunite with Him”. You should know that
the meaning of this sentence hints at the recovery of the people who have
sunk into the dark hell of ignorance; in this way the state of ignorant people
is like that of women. So, they are likened to women. Furthermore, just as
men have power over women, God too [and in the same way] has power
over humans. Therefore, the meaning of woman here is human, and the
meaning of man is the True Man, which is the essence (soul) of God. Hence,
the meaning of the sentence is confirmed by the above-mentioned statement.
And it is for that reason that when men of the true path listen to the song

169

In the object form.
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(sound) of these letters, they will be touched and affected. And God knows
better what is true.170

Chapter two: On the knowledge of four positions of ālāpa which
is called ’sth’n-’l’p (sthāna-ālāpa)
The first [position] is ’sth’nk sr (sthāna-[?] svara) and it is such that a rāga
will be materialized/established by its coming (playing). The second
[position] is rvpk-sr (rūpaka-svara) which extends (develops) a rāga. The
third [position] is rchhk-sr (rakṣaka-[?] svara) which is the assistant of it
(rūpaka). The fourth [position] is ’ntr’yk-sr (āntarika-[?)] svara) through
whose playing a rāga will be refined.
In these [following] four ways, we can perform them, such that we go
first to the vādī svara and then come to the ṣaḍja, and this is called the first
snch’r (sañcari-) sthāna. The second time, we go from the ṣaḍja svara to all
other svaras transitionally until we reach the vādī svara, and then return to
the ṣaḍja, and that is called the second sañcari-sthāna. The third time, we go
from here [the ṣaḍja svara] to the upper ṣaḍja, i.e. ṭīp, and go properly to the
svaras beneath the ṭīp two or three times and then return to the ṣaḍja. And
that is called the third sañcari-sthāna. The fourth time, in the same way as
the third [sañcari-sthāna], we go higher than the ṭīp and move two or three
times from and to it and then deliberately and skillfully descend to the ṣaḍja,
and that is called the fourth sañcari-sthāna.171
Thus, all rāgas in the way/manner of ālāpa cannot be without these four
ways. And the source/origin of these ways of ālāpa is r’g’lpt (rāgālapti)
which will be described in detail in the next chapter, if God, the Most High,
wills.
170

This chapter seems to be among the sections which have been added to the
Persian translation by the translator-author.
171
In SR (vol. ii. 199f.) under the title Rāgālāpti, Śārṅgadeva describes four
svasthānas (steps), writing:
Indeed rāgālāpti is entirely independent of rūpaka. It (arises) by four
svasthāna-s (steps) as known to the local experts.
The note in which the rāga is established is said to be steady (sthāyi).
The fourth from it would be halfway (dvyardha). The sounding of the
note just below it would be (called) mukhacāla; and that forms the
first svasthāna.
The second (svasthāna) consists in sounding the halfway (note) and
(similarly) returning (to the steady). The eighth note from the steady is
known to be double (in pitch). The notes obtained in-between the
halfway note and the double (pitch)-note are ardhasthita (the other
half) notes. The rendering of these (ardhasthita) notes and their return
form the third (svasthāna). The fourth consists in rendering the eighth
and returning to the steady as its final note.
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Chapter three: On the detailed description of different kinds of
ālāpa
You should know that there are seven kinds of ālāpa: ragālapti and
(rvpk’lpt) rūpakālapti which is of two kinds: prtghnk’ (pratigrahaṇikā) and
bhnjny (bhañjanī); and it [the bhañjanī] is of two types, one of which is
rūpaka-bhañjanī and the other one is sthāya-bhañjanī; and [the last ālāpa is]
samālapati.
The rāgālapti is an ālāpa which demonstrates well a rāga in the seven
positions, i.e. sthāyi and avarohī and the like. And it is the best ālāpa.
The rūpakālāpti is such that however many rūpa-rāgas [?] are
assigned, just as many rūpakālāpas should be employed in [a
composition].172 And prtghnk’ (pratigrahaṇikā) is such that rūpa-rāga [?] is
to be repeated with the gamaks [in a composition or at a performance]. And
bhañjanī is such that it agrees with rūpa-rāga [?] and plenty of gamak is
used skillfully in it. And rūpaka-bhañjanī is such that the ālāpa is to
comprise variations of rūpakālāpa with the application of double gamakas.
And sthāya-bhañjanī is such that both ālāpas of the rūpaka-bhañjanī and
sthāya come together properly between instrumental parts, and it is called
nksht (nakṣatra- [?]) ālāpa in Hindī.173
And samālapati is such that the ālāpa is to be played sometimes fast
and sometimes slow. And God knows best.

Chapter four: On the names of gmk (gamaks), that is to say, to
alter a svara174
And there are fifteen [kinds of them]: first trp (tiripa); second: sphurita;175
third: kmpt (kampita); fourth: līna;176 fifth: āndolita;177 sixth: bali/vali;178
seventh: tribhinna;179 eighth: kurula;180 ninth: āhata;181 tenth: ’l’st (ullāsita);
eleventh: plāvita;182 twelfth: humphita;183 thirteenth: mdrt (mudrita);
fourteenth: n’mt (nāmita);184 fifteenth: mshrt (miśrita).185
172

According to SR (vol. ii. 201), rūpakālāpati is that ālapti which is constituted in
the framework of the rāga and tāla of a rūpaka.
This section (paragraph) is not clear to us and the definitions here are not entirely
comprehensible.
174
This chapter in SR has come earlier in the third part.
175
This gamaka has been mentioned as bhrt in the all mss we have.
176
This gamaka has been mentioned as ’ndvlt (āndolita) in all mss at our disposal.
177
This gamaka as has been noted as hvpk or hvyk in the mss.
178
This gamaka has been mentioned as blk or ylk in all mss.
179
This gamaka has been mentioned as trbhnk in ms M. But the other three mss
have noted it in different ways.
180
Krlk in the mss.
181
This gamaka has been written in different ways in each of the mss.
182
Dp’vt in the mss.
173
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A way to recognize them is that if one plays on the instrument dvrvy
(ḍoru/ḍamaru), which is an Indian instrument, with a finger, softly and
quickly [at short time intervals], and if sound comes out of it and he vibrates
a svara in the throat like the [speed of the produced] sound, that will be
called gamaka.
And in another way, a quarter of [the speed of ] that sound [which is
produced by ḍamaru] is drt (druta), and is such that when a finger of the
right hand is beaten on the left hand successively, a continuous sound will be
produced, so that is druta. And double druta is lgh (laghu), and double laghu
is gr (guru), as will be discussed in the chapter tālādhyāya. Thus, if a quarter
is druta, and a vibrato is produced in the throat, that is called tiripa.186 And if
one third [the speed of that produced sound] is druta, that is called sphurita
gamaka.187 If half of it is druta, that is called kampita-gamaka.188 And if [the
vibrato] in the throat is equal to the druta, that will be called līna. And if it
[the vibrato] is double the druta [i.e. a laghu], that will be called āndolita.189
And if it [the vibrato] is triple [the speed of the druta], it will be called vali
gamaka.190 And [if the vibrato is] four times (the druta) and it is produced
smoothly in the throat, that will be called tribhinna gamaka.191 And if plenty
of it [the vibrato] is played/sung very elaborately (kajī) and softly
(pleasantly), that will be called kurula gamaka.192 And if a vibrato is based
on the shaking of [only] one svara from the beginning to the end, it is called
183

Hmrt in the mss.
Hvmt or hvst in the mss.
185
The author of LS (p. 231) has noted this gamaka as mshrk and Shringy (SR, vol.
ii. 173) has written it as miśra. However, Nijenhuis (SŚ, p. 501) has noted it as
above.
186
In SŚ (p. 501) this gamaka has been described in the following way: “When it
(i.e. the vibrato) moves at the speed of one fourth of a druta, and when the notes of
the basic mode (jāti) [sound] like a stream of water, it is considered to be a tiripa”.
187
According to SŚ (ibid.), this gamaka is, “The sphurita has the speed of one third
of a druta”.
188
In SŚ (p. 501) this gamaka has been described in the following way: “When it
[the vibrato] is in the speed of half a druta, they regard it as a kampita”.
189
In SŚ (ibid.) this gamaka has been described in the following way: “A līna has
the speed of a druta”.
190
The definitions of this gamaka in other sources, e.g. LS, SŚ, and the mss, differ
completely from each other. It is not clear if this is a mistake made by the scribes or
if the definition was as we read above. In SŚ (p. 499) this gamaka has been
described in this way: “A vibrato (kampana) rendered in various speeds is
considered to be vali”. And according to LS (ibid.), bali means to perform plenty of
svaras curvedly.
191
As mentioned above, the definition of this gamaka also differs from other
primary sources. For instance, the definition of this gamaka according to SŚ (501) is,
”a vibrato (technically speaking: a turn) on a note (svarakampa) in three positions
(sthāna) without stops is a tribhinna”.
192
The author of SŚ (p. 501) explains it as, “When a vali [bali] is rendered as a soft
[sound] in the throat and in a more complex way from (granthila, lit. ‘knotted’), it is
considered to be a kurula”.
184
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āhata gamaka.193 And that one which is vibrated from its first svara is called
ullāsita-gamaka.194 And unclear vibrato of svaras, which is still beautiful, is
called plāvita gamaka.195 And excessive and repeated vibrato of svaras in
the throat in a skillfull and pleasant way is called humphita gamaka.196 And
the vibrato of svaras which is produced in the throat by closing the mouth is
called mudrita gamaka.197 And if a vibrato equal to the sound of mrdng
(mridaṅga/mṛdaṅga) is produced in the throat, it is called nāmita gamaka.198
And if it [the nāmita gamaka] is increased twice, it is called miśrita gamaka
[?].199 And God knows best.

Chapter five: On the number of various kinds of singers
and the differences between them
And these are of five kinds, first: snchhy’k’r (śikṣākāra); second: ’nk’r
(anukāra); third: rnchk (ran͂jaka); fourth: rsk (rasika); fifth: bh’vk
(bhāvaka).
The anukāra is the one who, whatever his master has composed, he
performs, as all compositions are the master’s.200
The śikṣākāra201 is the one who invents a new way. However, [this is]
on the condition that the new arrangement is better and the listeners enjoy it.
193

According to SŚ (ibid.), this gamaka is, “That which moves to the next higher
note [svara] and quickly returns [to the original note] is the āhata embellishment,
which sounds like a splashing fountain”.
194
In SŚ (ibid.) it is explained that, “In ullāsita a note [svara] moves each time to the
next higher note in the scale”. And in LS (p. 230) this gamaka is clarified in this
way, that if one plays (vibrates) from the first to the seventh svaras in their order, for
instance sa ri ga ma pa dha ni, that is the ullāsita.
195
In all four mss of the work, this gamaka is written incorrectly and in different
ways. This Gamaka, according to SŚ (p. 501) and LS (p. 230), is a vibrato which has
the duration of a pluta (or three beats).
196
According to the definition found in SŚ (p. 501), this gamaka denotes humming
in a deep voice with breast resonance.
197
The author of SŚ (ibid.) describes this gamaka as an embellishment/vibrato which
is produced by closing the mouth.
198
According to the definition in both SŚ (p. 501) and LS (p. 230), this gamaka is to
bow (namana) or bend a svara.
199
According to the definition in both SŚ (p. 501) and LS (p. 230), this gamaka is
indeed a combination of all the aforementioned types of gamaka. Thus the definition
here differs from other parallel sources.
200
In all mss at our disposal, this type of singer has been wrongly designated as the
śikshakar. According to the definition in TH (p. 336), anukāra is a gāyana (singer)
who sings as he/she has learned from his/her master and teaches other people in the
same way, and therefore she/he totally follows his/her master’s way of singing. In
keeping with the definition in SŚ (p. 487), anukāraka (anukāra) is a singer who,
“imitates somebody else’s way of performing.” Yaḥyā Kābulī (LS, p. 211) defines
this type of singer as one who imitates other singers and is not able to teach other
people.
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And the ran͂jaka is the one who sings in an extremely pleasant way
and makes use of many svaras (melodic phrases [lyrics]) throughout her/his
songs.202
The rasika is the one whose songs are extremely expressive and
melodious, and who articulates the words eloquently.203
The bhāvaka is the one who possesses the qualities of all four
aforementioned types of singers and can interpret different types of poems.
And these descriptions concern soloist singers.
Furthermore, regarding the description of the singers who sing
together, they are of three types; first: ’ykl (ekala); second: jml (yamala); and
third: brndl (vrinda).
The ekala-g’yn (gāyana) [ekala singer] is the one who sings solo well,
but does not sing well together with others.204
The yamala is the one who sings together with a brother (another
singer [duet]) well, but does not sing well alone (solo).205
And the vrinda is one who does not sing well alone (solo), but sings
well together with five or six other singers [i.e. sings in choir].206
And the one who has all of these qualities, that kind of singer is called
kyry’nkny (gāyanāgraṇī [?]).207 And such a singer is very rare.

201

In the mss it is wrongly written anukāra, although with a different spelling. In SŚ
(p. 501) śikṣākāra is defined as a master-singer, ‘because he takes the whole song
from the composer and performs it according to his own imagination.’ According to
Yaḥyā Kābulī (LS, p. 211) this type of singer is one who has vast knowledge about
singing and different techniques of singing, and who does everything to teach his
pupils.
202
In SŚ (p. 487) these are described as lyrical singers. And Yaḥyā Kābulī (LS, p.
211) and Fakhr al-Dīn Muḥammad (TH, p. 337) describe them as singers whose
songs create a delightful and joyful mood among the listeners.
203
The rasika, according to the author of SŚ (p. 487), is a dramatic singer who
stresses the expression of the emotions.
204
The author of SŚ (p. 487) describes ekala as the singer who is a soloist. Fakhr-alDīn Muḥammad (TH, p. 337) writes that this kind of singer is one who can sing solo
and does not need other singers to accompany him, and this type of singer is the best
(uttama) singer.
205
The author of SŚ (p. 487) describes the yamala-singer as the duet singer. Fakhral-Dīn Muḥammad (p. 337) notes that the yamala-singer is a singer who can sing
with the help of another singer. And this type of singer is called the mediocre
(middling) (madhyama) singer.
206
In SŚ (p. 487) the vrinda is explained as the ensemble singer. The author of TH
(p. 337) describes the vrinda as a singer who can sing with help of two or more other
singers. And this type of singer is the lowest (adhama) level of singer, and is also
called nikrishṭa.
207
We do not know if the author means this type of singer, which has been
miswritten by the scribes, or not. The author of SŚ (p. 485) describes gāyanāgraṇī as
a singer who “is free from all kinds of defects (doṣa) and who is an exponent of a
good tradition (susampradāya), that one is, according to the experts of vocal music,
an excellent singer (gāyanāgraṇī)”.
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Chapter six: On the number and description of the good singers
and their qualities, which are called bhvkn (bhūshaṇ [?]) gāyana
in Hindī208
And they are twelve in number, first: sght (sughaṭa); svs’ryrh (suśārīra);
krh-mvchhh-bḥchjhn (graha-mokṣa-bḥchjhn [?]); bydh’ (vṛddhaka [?]);
lptbyhn (lupta [?]); sr’vk (śrāvaka); sprd’yk (spardhādāyaka [?]); ’yt [?];
ghndt’n [?]; bsykhhdt (vaśyakaṇṭha); jtshrm (jitaśrama); and s’vdh’n
(sāvadhāna).
The sughaṭa gāyana is the one who sings beautifully.209 The suśārīra
gāyana is the one in whose performance many rāgas are produced/applied
and whose throat can reach any register he wants.210 The graha-mokṣabḥchjhn [?] is the one who chooses the [right] tānas and knows how to
conclude a song. The vṛddhaka [?] gāyana is the one who sings all types of
tānas well. The lupta [?] is the one who has good knowledge about ālāpas.
The śrāvaka gāyana is the one who sings well if he sings alone (solo).211 The
spardhādāyaka [?] is the one who sings well together with others. The ’yt [?]
gāyana is the one who sings all kinds of tāna (melody) in the most beautiful
way. The ghndt’n [?] gāyana is the one who has a good (well-trained) throat.
The vaśyakaṇṭha is the one who sings rāga śuddha212 and the other ones,
[i.e.] all the three kinds.213 The jitaśrama gāyana is the one whose voice
does not get tired, but increases if he sings four times, and he is never
weary.214 And the sāvadhāna gāyana is the one who sings carefully and
comprehensibly.215

Chapter seven: Regarding the explanation of censured/demerited
singers which is called dkh’hh (dokhāhahu) gāyana [in Hindī]
And they are of twenty-six kinds.216 First: snkt (śaṅkita) gāyana [singer] is
the one who sings with fear;217 second: kmpt (kampita) gāyana is the one
208

Some of the terms and definitions in this chapter are confusing and incorrect.
In keeping with the author of SŚ (p. 485), the sughaṭa-gāyana is one who has a
beautiful vocal sound.
210
The suśārīra is, according to the author of SŚ (p. 485), one whose performance is
distinct.
211
According to TMRR (p. 166), the śrāvaka gāyana is ‘one who has admirable
reach and remarkable volume’. The same definition can be found in TH (p. 339).
212
One of the three kinds of rāgas, i.e. śudhha, salanka, and saṃkīṇa.
213
According to the author of SŚ (p. 485), ‘The one who has his throat under
control’ is called vaśyakaṇṭha.
214
The author of SŚ (ibid.) writes that a singer who is indefatigable is called the
jitaśrama.
215
The sāvadhāna, based on SŚ (ibid.), is a singer who is careful in his intonation.
216
In SR (vol. ii: 156–158), Śārṅgadeva defines twenty-five kinds of censured
singers, while here twenty-six kinds of such singers are presented. It should be
209

118

who sings shakingly;218 third: mbrhn [?] gāyana is the one who omits [some]
svaras and sings without its śrutis;219 fourth: bp’kl [?] gāyana is the one who
sings bewilderedly, distractedly, and unfocusedly; fifth: kvpt [?] gāyana is
the one who sings distressedly and forcefully; sixth: ljt [?] gāyana is the one
who sings modestly; seventh: kp’ny (kuprāṇīya [?]) gāyana is the one who
confuses the ṭīp svara [the upper gamut] with [the lower gamut] svara and
descends to the ṣaḍja svara improperly;220 eighth: sānunāsika221 gāyana is
the one who sings the melody through the nose, i.e. he has nasal voice; ninth:
kvchp [?] gāyana is the one who sings a tāna (song, rāga, melody) tediously;
tenth: chhndhn (chandha [?]) gāyana is the one who makes mistakes in the
rhythm of a song (sur); eleventh: kākī gāyana who has a bad voice and
whose voice is like the cry of a crow; twelfth: vitāla222 gāyana who makes
mistakes in the meters of tālas; thirteenth: m’tr’hyn (matrāhīna [?]) gāyana
is the one who makes mistakes in the pronunciations of the words in a
dhrupada (song) to such a degree that the meaning [of the verses] is spoiled.
Fourteenth: pdhyn [?] gāyana is the one who reduces [omits] the hemistich
of verses in dhrupada.
Thus, these fourteen defects are internal to the singing, and the twelve
remaining defects, which are external deficiencies, are as follows. First:
ḥb’ry [?] gāyana is the one who sings while twisting the neck and opening
the mouth widely or clenching the teeth;223 second: tmbky (tumbakī) gāyana
is the one who inflates the veins of his throat, and reddens his face while
pointed out that the list and definitions contain a considerable number of mistakes
and errors making them confusing.
217
In SR (p. 156) and SŚ (p. 487) this type of singer is described as a singer who
sings with haste (SR) or in a hurry and is the insecure type (SŚ). The author of TH (p.
343) describes this type of singer as a singer who sings hastily and anxiously.
218
In SR (vol. ii. 156) and SŚ (ibid.) this type of singer is described as a singer who
has a shaky voice.
219
In SR (vol. ii. 156), LS (p. 214), and TMRR (p. 154) such bad singers are
described as vikala. The author of (SR vol. ii. 156) writes that “one who sings the
notes [svaras] inaccurately with less or more śrutis is (called) vikala.”
220
The authors of TH (p. 343) and TMRR (p. 152) mention a type of singer (udghṣṭa
[TMRR] or udghushṭa [TH]) whose performance loses all its charm and color when
his voice falters in the upper register, i.e. tīp. It is possible that our author means this
type of singer.
221
In all mss at our disposal, this term has been reported differently and incorrectly.
Yaḥyā Kābulī (LS, p. 215) and the author of SŚ (p. 487) mention the name of this
type of singer as ʾnnʾsk (anunāsika).
222
In all four mss the word is written as tʾlbrjt as well as tʾlbrhb.
223
We have translated what is in the text. However, it should be pointed out that this
part of the work shows a very clear misunderstanding of the original text made by
either the author or the scribes of the archetype/hyparchetype who have mixed up
three completely different defects here and written them all together. The defect
which is discussed here actually comprises three completely different defects that
are explained by other sources, e.g. TH (pp. 342–346), TMRR (152–4). These are,
karālī (when a singer opens his mouth widely) (cf. TMRR [p. 152]); sūtakārī (ibid.)
or sūtkārī (TH [p. 346]) when a singer clenches his teeth; and bakrī (cf. TMRR [p.
154]) or vakrī (TH [p. 345]) when he leans his head to the side while he sings.
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singing; third: syrdsht (sayaḍṛṣṭi [?]) gāyana who closes his eyes and strains
his throat while singing;224 fourth: bkry (vakrī) gāyana who twists his neck
while singing; fifth: prs’y (prasārī) gāyana who stretches all his limbs while
singing; sixth: krbhh [?] gāyana who puts his hand on his ears or his beard or
holds his beard [in his hand] while singing; seventh: ’vdhm [?] gāyana is the
one who sings one svara well and the six others badly/tastelessly; eighth:
’sth’nbhrsht (sthānabhraṣṭa) gāyana is the one who make mistakes when he
sings the svaras and sthāna225; ninth: ’psr (apasvara) gāyana is the one who
makes mistakes in the ascending and descending of the svaras [in a rāga], so
he sings another rāga [than he intends] which makes it impossible to
recognize it;226 tenth: mshrt (miśrita) gāyana is the one who mixes up
several rāgas when he sings dhrupada or ālāpa, so no specific rāga can be
distinguished in his song;227 eleventh: niḥsāra gāyana who sings the songs
expressionlessly;228 twelfth: ’dst [?] gāyana is the one who stretches his face,
looking impudent while singing. And God knows best.

224

SR (vol. ii: 157) and TH (p. 345) refers to s a type of bad singer who only closes
his eyes as nimīlaka.
225
The three registers, i.e. mandra, madhya, tāra.
226
In SR (vol. ii: 157) this type of singer is explained as one who omits notes when
he sings. The author of TH (p. 345) explains that this kind of singer cannot keep the
correct tune of svaras of a rāga and sings higher or lower than the tune.
227
This type of singer is described in SR (vol. ii: 157) in the following way:
“Miśraka is known to be one who mixes up the śuddha and chāyālagā rāga-s, and
also, when he intermixes (confuses) other rāga-s, he is known to be miśraka.”
According to Fakhr-al-Dīn Muḥammad (TH, p. 346), miśra is a singer who mixes up
the suddha, salanka, and saṃkīrṇa-rāgas.
228
The author of TH (p. 342) counts this type of singer among the seven kinds of
singers who have unpleasant voices.
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Part four: On the description and explanation
of various types of gīta (music), which is
called prabandhādhyāya in Hindī, and their
features

One should know that guyandigī (composition) is of two kinds; the first one
is ghayr-i bastah [not composed, i.e. improvised],229 whose description is
dealt with in previous parts (bābs). The second one is bastah [composed],
and it is of two types, the first one called m’rg (mārga) and the second one
dysy (deśī).
Thus, the mārga is of four kinds, first: gyt (gīta), which is of twenty
types; second: dhrpd (dhrupada), which is of five types; third: chhnd
(chanda), and it is of one type; fourth, dhru (dhruva), and it is also of one
type.
And the deśī is of several types, such as qv’l’y (qavvālī), khy’l
(khayāl) of each region, hvly (holī [?]), krkhh (karkhā),230 s’dr’h (sādara),231
and b’r (bāra)232 and like that.
But, gīta is of twenty kinds which have been listed in the book of
sangīt in the following way: jhvmr’ (jhūmrā),233 knth’phrn (kanṭhephiraṇa
[?]), svl’d [?], svrjprk’s (sūrajaprakāśa), ’m’tlk [?]; dhv’ (dhruvā); m’th’
(māṭhā); prbnd (prabandha); gʾy [?]; ’rdv [?]; chhvnr’ [?]; brsd (bhraṣṭ [?]);
’stt (sthit [?]); surāvartanī and so on.

229

Distinguishing between composed (nibaddaha) and improvised (anibaddha)
music has been discussed in both SR (vol. ii, 209–213) and SŚ (p. 356). There, the
author employed two terms to describe these two genres or kinds of music, namely
anibaddha for improvised music and nibaddah for composed music. Here, however,
we can also interpret these two Persian words as standing for gāndharva or classical
music and gāna or popular music, due to the fact that the Persian author discusses
two main kinds of music which are gāndharva and gāna. This ambiguity is also in
the original Sanskrit text, as has been noted by the translator of SR (vol. ii. 211f.).
230
The author of TH (p. 354) refers to this kind of vocal music as kaḍkā and kaṛkā,
while the author of TMRR (p. 116) notes it as karkhā.
231
The author of TH (ibid.) refers to this vocal form as sadara and sadada.
232
The author of TH (p. 354f) calls this musical form bāḍa and bāra.
233
In TMRR (p. 95) this musical form is described as follows: “It is composed in
four lines, the theme being the praise of gods. Rhythmically, it restricts itself to tālas
exclusively.”
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So, the gīta consists of seven parts, first: brd (biruda), and it concerns
eulogizing kings,234 either [their boldness in] wars or [their skill at] riding;
second: sa ri ga ma pa dha ni;235 third: tnb’ʾ [?]; fourth: ’k’r (ākār [?]); fifth:
the letters of the syllables of the mrdng (mridaṅga/mṛdaṅga)236; sixth: p’t
(pāṭa) that is to say the aforementioned letters/sounds; seventh: tntn’
(tantanā). Furthermore, the first part [i.e. biruda] should be meaningsful and
the six others meaningless.237
And chanda is of two kinds, one of which consists of four lines238 and
the second of two lines/sections, like dhrupad, but in one of the languages of
India which is called bh’kh’ (bhākhā [bhāsā])239, besides the Sanskrit, and
can be in the mrhnty [?] language.
And dhruva consists of six lines/sections in such a way that two
lines/sections are in a tāla and four others in another tāla.
And dhrupada is of five types: the first one with five sections; the
second one with four lines/sections; the third one with three lines/sections;
the fourth one with two lines/sections; and the fifth one with one
line/section. And their names are such that the first line is called ’dgr’h
(udgrāha) in the manner of the ’sth’y (sthāyī); the second one is called
myl’pk (melāpaka); the third one is called ’ntr’ (antara); the fourth is called
bhvg (bhoga); and the fifth is called ’bhvg (ābhoga), and this half verse/line
[section] is also called dh’t v m’t (dhātu and mātu),240 and the reason that it is
called dhrupada is that dhrupada means “pole” (axle), so its first line/part is
234

The author of TMRR (p. 93) writes that gīta is meant to praise both the gods and
king. Here, the author of Shams al-aṣvāt has probably deleted “the gods” due to fact
that he was a Muslim and did not believe in Hinduism.
235
Ramanathan (1999: 518) discusses svara in chapter four of his book, writing that
“Svara refers to the symbols, sa, ri, ga, etc. which indicate the svara-s, ṣaḍja etc., as
well as the syllables sa, ri, ga, etc. sung on the corresponding pitches... Sa, ri ga, etc.
differ from other sets of meaningless syllables in this respect – these syllables have
fixed pitches of utterance. The syllable sa has to be sung where the seventh ṣaḍja is
located and the syllable ri where the svara ṛṣabha is located. However, the syllables
as constituents of the verbal text are meaningless.”
236
The author of TH (p. 352) mentions the name mrdng (mridaṅga), which is a
percussion instrument, in connection with the description of dhrupada. According to
him, the words/syllables (alfāẓ) of the uṣūl (musical metrics/rhythmical pattern or
figures) of mrdng do not have any meaning and are applied just for the sake of
rhythms and melodies, for instance dimkat, kitlag.
237
According to Rasakaumudī (Śrīkaṇṭha, 1963: 33), parabandha consists of six
parts, namely “svara (these are musical notes: sa, ri, ga, etc.); tāla; pada (words
conveying meaning); tena (auspicious words such as tenna tenna); pāṭa (particular
sounds of instrument); biruda (singing the glory of someone [God, king etc.])”.
238
Sarmadee (TMRR, p. 177) translates miṣtaʿ as song-part, movement. It was
common in Arabic and Persian that different sections in the musical forms were
described with the help of bayt (couplet) or miṣraʾ (line/hemistich).
239

240

The dialect of districts of Agra and Mathurā.

The author of TMRR (pp. 174f) mentions these two terms in connection with “the
qualities of full-fledged Master of Art”, noting that dhātu means naghmah [melody]
and mātu means alfāẓ (the words/verses). Shringy (SR, vol. ii. 224) describes the
dhātu as the “tonal structure” and the mātu as the “verbal structure”.
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fixed like an axle and doesn’t move from its place; therefore it is called
dhrupada. And its first line/part is derived from (arises from) the first svara,
the second half verse/line from the third svara, the third line/part from the
seventh or eighth svara, and the fourth line/part from the fifth svara, and the
fifth line/part from the fourth svara.
And chanda and dhruva are used in this way in five lines/parts, and
these lines are also called dhātu and mātu.
Since the sections/parts of gīta and its various types, and the
sections/parts of chanda, dhruva, and dhrupada which have been described
in the chapter and in the original work were very long, this humble one has
abridged them, reporting in this concise [treatise], so readers will not grow
weary of reading it. The end of the chapter.
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Part five: On the explanation of the rules of
dastak-zadan [(keeping the rhythm by)
clapping the hands (i.e. the knowledge of
rhythm)] which is called tālādhyāya

Since this was the longest chapter in the original [book], an abridgement of it
will be presented in this concise [treatise], so that the reader will not be made
weary.
It is said in this way that the number of tāla is many. However, what
are usually used/employed in gīta; chanda; dhruva; dhrupada; s’dr’
(sadara); m’rv (mārū [?]); hvli (holī [?]); qavvālī; each region’s khayāl, like
Hindī (Indian) khayāl, Gwaliori [khayāl], Mārāvari [khayāl], Purvi
[khayāl], Khayrābādī [khayāl], Bangālī (Bangali) [khayāl], Dakhanī
(Deccani) [khayāl], Khnry [?] [khayāl], Dpky [?] [khayāl], Mrhnty (Marathi
[?]) [khayāl], Lāhūrī (Lahorean) [khayāl], Tabatī (Tibetean) [khayāl],
Kashmīrī (Keshmirian) [khayāl], Welāyatī (country) [khayāl], ʿArabī
(Arabic) [khayāl], qavl, Fārsī (Persian) [khayāl] and Jangalī [khayāl],
which have a raw/plain pattern and are used in them, are eleven [in number].
Other tālas are so long that they are not employed in songs or in dance. In
case they are used, they do not sound elegant. Thus, they will not be
mentioned [here].
So, the elements of all tālas are as follows: ’ndrt (anudruta); drt
(druta); br’m drt (virāma) druta; lgh (laghu); virāma laghu; gr (guru); and
plt (pluta). These seven elements can be accounted for in a method in such a
way that if someone beats a finger of his right hand on the left hand, and as
the equivalent of the amount of that beat he says the letters t t, that will be
anudruta. And if he beats two fingers and says t y t y, it will be druta; and if
he beats three fingers and equivalent to it says t ʾ t h, that amount is called
druta virāma; and if he beats the whole [right] hand on [the left] hand and
says t ʾ y t ʾ y, [it] will be laghu; and if he says t ʾ y y h, [it] will be laghu
virāma; and if he says t ʾ y when he beats once [one hand on the another]
hand and twice without beating [hands], it will be pluta.
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In other words, a m’tr’r (mātrā) is ...241 anudruta. And a half mātrā is
a durta; three-quarters of a mātrā is a druta virāma; and one mātrā is a
laghu, and one and a half mātrā are a laghu virāma, and two mātrā are a
guru, and three mātrās are a pluta.
By another method, in order to recognize these seven elements, five
letters/signs have been designated, and these are as follows: K, J, S, T, P, the
sum of which will be kjstp [ka, ja, sa, ta, pa]. So, if we beat the right hand
on the left one, saying these five letters, it will be the mātrā; and if we divide
five into two, it will be two and half letters/signs, and if we say those letters
[i.e. two and half] and at the same time we clap both hands, it will be the
druta. And equally with these five letters/signs, it will be the laghu; and
[with the] double of those letters and clap twice and again say those letters, it
will be the guru; and three mātrās are called a pluta, and a mātrā is called
the laghu, and two mātrās are called the guru.
And these eleven tālas, which are the abstract of all tālas, contain the
aforementioned elements. Accordingly, the names of the tālas are as follows,
First: ’dt’l (aḍḍatāla); second: ykt’ly (ektāli) tāla;242 third: psdh-(parast [?])
ektāli tāla; fourth: sm (sama) tāla; fifth: jhmp (jhampā) tāla; sixth trnglyl
(turaṅgalīla) tāla; seventh: rvpk (rūpaka) tāla; eighth: tyvr’ (tevar [?]) tāla;
ninth: ’th’ty (aṭhātī [?]) tāla; tenth: prsdh ’th’y (parast aṭhātī [?]) tāla;
eleventh: chtlgn (citlagan [?]) tāla.
The jhampa tāla is called furūdast in Persian and is applied in various
ways in all [types of] qavl. And the turaṅgalīla is called sūrfākhtah and the
chtlkn (citlagan [?]) is called savārī. Apart from these three tālas, no other
one is used in qavvālī.
The method of recognizing these eleven tālas is as follows. First:
aḍḍatāli, comprising three mātrās, namely two drutas and two laghus.243
The ektāli tāla has two mātrās, i.e. two drutas and a laghu.244 The psdh(parast [?]) ektāli tāla has four mātrās, that is, two laghus and one guru. The
sama tāla consists of three mātrās, that is, two drutas which come after two
laghus.245 The jhampa tāla consists of two mātrās, that is, one laghu and two
drutas.246 And the turaṅgalīla tāla comprises two and a half mātrā with a
241

A word or two are not readable here in all four mss. However, the author
presumably discusses the time value of the anudruta in comparison with a longer
musical time value, the mātrā. According to the author of TH (p. 434) an anudruta is
a quarter of a mātrā.
242
Anṣārī (TH, p. 452) refers to this tāla as “ektāli tāla”.
243
According to the author of TH (p. 450), this tāla comprises five mātrās, i.e. two
laghus and two drutas and then two more laghus. However, the author of LS (p.
417) describes it as a tāla with one druta and two laghus.
244
The author of TH (p. 452) writes that it consists of a half mātrā, i.e. one druta.
245
In keeping with the TH (p. 442), it contains two and a quarter mātrā, that is, one
laghu, one druta, and one druta virāma.
246
According to TH (p. 445), the tāla has three and a half mātrā, namely one guru
and three drutas.
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druta a virāma laghu, and a laghu.247 The rūpaka tāla consists of a half
mātrā, i.e. a druta, a virāma laghu and a laghu.248 The tyvr’ (tevar [?]) tāla
comprises two mātrās, that is, two drutas and a laghu. The ’th’ty (aṭhātī [?])
tāla consists of three mātrās, i.e. three laghus. The prsdh ’th’y (parast aṭhātī
[?]) tāla comprises three half mātrās, that is, a virāma laghu and two laghus.
The chtlgn (citlagan [?]) tāla consists of four mātrās, that is, a virāma laghu,
then a laghu, and finally a virāma laghu. God knows best.

247

The author of LS (p. 411) describes this as a tāla comprising two drutas, and a
virāma (it is not clear if it is druta or laghu virāma) and again two drutas.
According to the author of TH (p. 453), this tāla contains two and a quarter
mātrās, that is, one laghu, one druta, and one druta virāma.
248
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Part six: On [musical] instruments and their
features which is called vādādhyāya

You should know that all instruments are of four kinds, first: tt (tat/tanta);249
second: btt (bitat/vitata); third: skhr (sikhara); fourth: ghn (ghana).
The tat are such that we fasten/fit strings on them and play them, like
the bn (bīn/vīṇā]) and the like. The vitata are such that we cover them with
the skin of an animal and play them, like the mridaṅga/mṛdaṅga and the
like. The sikhara are such that they are played by the strength of blowing,
such as nay and the like. And the ghana instruments are such that they are
played with the hand, such like the mnjyrh (manjīrā) and the like.
The bīn/vīṇā is the foremost instrument among the tat/tanta
instruments; the mridaṅga/mṛdaṅga is the formost instrument among the
vitata instruments; the b’nsry (bānsurī) is the foremost instrument among the
sikhara instruments, and the manjīrā is the foremost instrument among the
ghana instruments.
You should know that the generic name for the tat/tanta instruments is
bīn/vīṇā in India, and they are of twenty-four kinds, such as rb’b (rubāb) and
the like. The generic name for the vitata is mridaṅga/mṛdaṅga and they are
of fifteen kinds, such as dhl (duhul/dhul) and the like. And the generic name
for the sikhara [is] bānsurī, and they are of twelve kinds, such as srn’
(surnā) and the like. And the generic name for ghana [is] manjīrā, and they
are of six kinds such as jltrng (jal-taraṅga) and the like.
There are seven types of players of the bīn/vīṇā, and four types of
players of the mridaṅga/mṛdaṅga, and two types [player of] the bānsurī, and
four types of [players of] tāla [i.e. ghana]. Thus, if I explain in detail the
qualities of good and bad players in this book, it will be very long.
Therefore, I have tried to be brief and finish [the book] by praising the God
of the earth and heavens.

249

Anṣārī (TH, p. 586) notes this term as tantu.
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Index of musical terms

The figure before the colon indicates the part (bāb) and after the colon
indicates the chapter (faṣl) in which the term is used (in both the Persian and
English texts). A single figure without a colon indicates the part (bāb).
However, if a term is used in more than one chapter (faṣl) of a part, the
number of the part is always written and separated by a comma from the
next bāb and faṣl.
Parts
Sources
and
chapters

Terms
Sanskrit/Hindi

Persian/Urdu
(اردو/)فارسی

A/E/I/U/S/Y
1:9
4
2:1
1:2
3:7
1:2
1:7
1:7
1:7
1:9
1:9
1:2
1:7
1:8, 2:2
2:2
1:7
5
1:7
1:2
250

SR, SŚ
SR, SŚ,
TMRR
SR, SŚ,
TMRR
SR
SR, TH,
TMRR
TH
SR, SŚ
SR, SŚ
(HDCM)250
SR, SŚ
SR

abhirudgatā
ābhoga

ا
ابھردگتا
ابھوگ

upāṅga

اپاانگ

apāna
apasvara gāyana
apuṣṭa dhn (dhvani /dhun [?])
ati
ati vikṛta
ati tdhvt (tadvat [?])
uttarāyatā
uttaramandrā
atisūkṣma (dhvani/dhun [?])
ati kākalī
ati komala
ati komalasvara
ati kaiśik
’th’ty (aṭhātī [?]) tāla
acyuta
iḍā

The secondary source.
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اپان
اپسر گاين
(اپشت دھن )؟
ات
ات بکرت
(ات تدھوت )؟
اترايتا
اترمندرا
(اتسوچھم دھن)؟
ات کاکلی
ات کومل
ات کوملسر
ات کیسک
اتھاتی )؟( تال
اچت
ادا

1:2
2:2
5
4
1:2
3:7
1:9,
1:10,
1:11
4
1:3, 1:9
2:2
3:4
4
3:7
3:2
3:7
3:2
1:3, 4
3:3
1:2
1:9
4
1:6
3, 3:1,
3:2, 3:3,
3:7
1:9
1:6
3:4
1:14
1:2
2:2
1:1
1:5
1:7
4
3:2
5
3:4
1:3
3:5
2:1
4
1:9,
1:10, 2:2

SR
TH, TMRR
SŚ
SR, SŚ
SR
SŚ

udāna
aḍānā
aḍḍatāla
udgrāha
ʼd (ādhāra [?]) (cakra)
’dst [?] gāyana
ārcika

SR
TH, TMRR
SR, SŚ
SR, SŚ, TH,
TMRR
SR, TH,
TMRR
SR
SR, SŚ
SR
SR, SŚ
SŚ
SR, SŚ
SR, SŚ, TH,
TMRR

’rdv [?]
ārohī
āsāvarī
sphurita
’stt (sthit [?])
sthāna

ادان
ادانا
ادتال
ادگراه
(اد )؟( )چکر
ادست )؟( گاين
آرچک
اردو
آروھی
اساوری
*اسپھرت
(استت )؟
استھان

sthāna-ālāpa
sthānabhraṣṭa gāyana
ʼsthʼnk (sthāna-[?]) (svara)
sthāyī
sthāya-bhañjanī
yaśasvinī
aśvakrantā
ākār
ugrā
ālāpa

SR, SŚ
SR, SŚ
SR, SŚ
SR, SŚ
SR
SR
SR
SR, SŚ
SR, TH
TH
SR, SŚ
SR, SŚ

ālāptā
ālāpinī
ullāsita
alaṅkāra or alaṃkāra
ʼlnyhʼ (alambusā [?])
ʼlhyʼ (alhaiya [?])
anāhata (nāda)
anuvādī
antara
antarā
’ntr’yk-sr (āntarika-[?]) svara
anudruta
āndolita
aṁśa

SR, SŚ, TH
Sr, SŚ
SR, SŚ

anukāra
āṅga
’m’tlk (?)
auḍuva

استھان االپ
استھانبھرشت
گاين
استھانک)؟(سر
استھائی/استھايی
استھايیبھنجنی
اسوان
اسوکرنتا
آکار
اگرا
آالپ
آالپتا
آالپنی
االست
النکار
النيھا
الھيا
(اناھت )ناد
انبادی
انتر
انترا
انترايک)؟(سر
اندرت
اندولت
انس
انکار
آنگ
(اماتلک )؟
اودو
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1:12
3:7
1:3, 1:4,
1:9, 3:3
3:4
1:1
2:2
3:6
3:5
2:2
2:2
2:2
2:2

SR, SŚ
SR

uddiṣṭa
’vdhm (?) gāyana
avarohī

SR, SŚ
SR
TH
SR, SŚ, TH
TH, TMRR
TH, TMRR
TH, TMRR

āhata (gamaka)
āhata (nāda)
ahīra-nāṭa/naṭa
’yt (?)
ekala
aiman
aiman-vasanta
aiman-kalyāṇa
aiman-kedārā

B/V
1:2
6
1:5, 3:2
4
1:2
2:2
6
1:5
2:2
3:7
3:7
6
1:6
1:9
1:5, 2:2
5
4
4
3:5
1:9
2:2
1:2
3:6
1:7, 1:13
3:7
3:4
2:2
2:2
2:2
2:1
2:2

SR
TH
SR
TMRR
TH
SR
TH, TMRR
SR, TH,
TMRR
TMRR
SR, SŚ
SR, SŚ
TH
SŚ, TH
SR
SR, SŚ, TH
SR, SŚ
SR, SŚ, TH
SR
SŚ
SR, SŚ
SR, SŚ, TH,
TMRR
SR, SŚ
TH, TMRR
TH, TMRR
TH, TMRR
SR, SŚ
TH, TMRR

اودشت
اودھم )؟( گاين
اوروھی
(اھت )گمگ
(اھت )ناد
اھيرناث
(ايت )؟
ايکل
ايمن
ايمنبسنت
ايمنکليان
ايمنکيدارا

ب

vāta
vādādhyāya
vādī
bāra
vāruṇī
bāgeśrī
bānsurī
vivādī
vibhāsa
bp’kl (?) gāyana
vitāla gāyana
bitat/vitata
vajrika
bchytrʼ (citrā [?])
varārī/barārī
virāma (druta, laghu)
biruda
brsd (bhraṣṭ?)
vrinda
viśālā
vasanta
viśvodarā
vaśyakaṇṭha
vikṛta
vakrī gāyana
bali/vali
bilāvala
bilāvalī
baṅgālī
bhāṣāṅga
bihāgarā

باد
بادادھيای
بادی
بار
بارنی
باگيسری
بانسری
ببادی
ببھاس
بپاکل )؟( گاين
بتال گاين
بتت
بجرکا
(بچيترا )؟
براری
( لگه،برام )درت
برد
برسد
برند
بساال
بسنت
بسودھرا
بسيکھهدت
بکرت
بکری گاين
بل
بالول
بالولی
بنگالی
بھاکھاانگ
بھاگرا
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3:5
2:2
3:3
2:2
3:6
4
1:2
3:6
2:2
2:2
2:2
6

SR, SŚ, TH
TH, TMRR
TH, TMRR
SR
SR
TH, TMRR
TH, TMRR
TMRR
SŚ, TH,
TMRR

bhāvaka
bahulī
bhañjanī
bhopālī
bhvkn (bhūshaṇ [?]) gāyana
bhoga
vyāna
bydh’ (vṛddhaka [?])
bhairon/bhairava
bhairavī
bhimapalāsī
bīn/vīṇā

P
4
2:2
3:7
1:2
1:2
4

بھاوک
بھلی
بھنجنی
بھوپالی
بھوکن گاين
بھوگ
بيان
(بيدھا )؟
بھيرون
بھيروی
بھيمپالسی
بين

پ

pāṭa
paṭamanjarī
pdhyn (?) gāyana
prāṇa (vāta)
prʼn (sahasrapatra [?]) (cakra)
prabandha

5

SR
TH, TMRR
SR
SR
SR, SŚ, TH,
TMRR
SR
SR, SŚ
TH, TMRR
SR, SŚ
SR, TH,
TMRR
-

5

-

prsdh (parast [?]) ektāli tāla

3
1:6
1:2
3:4
5
1:4, 1:6,
1:7, 1:9,
1:13
2:1, 2:2
1:2
2:2
1:2
1:9
2:2
2:2
2:2

SR, SŚ
SR, SŚ
SŚ; TH
SR, SŚ

prakīrṇakādhyāy
prīti
puṣṭa dhn (dhun [?])
plāvita
pluta
pañcama (svara)

(پرسده اتھاتی )؟
تال
پرسده )؟( يکتالی
تال
پرکيرنک ادھيای
پريت
پشت دھن
پالوت
پلت
(پنچم )سر

TH, TMRR
SR
TH, TMRR
SR
SR, SŚ
TH, TMRR
TH, TMRR
-

pañcama (rāga)
piñgalā
pūrvī
pvrn (maṇipūraka [?]) (cakra)
pauravī
pūrīyā
pūriyā-dhanāśrī
pūrīyā-kānharā

(پنچم )راگ
پنگال
پوربی
(پورن )؟( )چکر
پوروی
پوريا
پوريادھناسری
پورياکانھرا

4
3:2
2 :2
1:6
3:7

prabandhādhyāya
pratigrahaṇikā
parja/paraja
prasāriṇī
prasārī gāyana
prsdh ’th’y (parast aṭhātī [?]) tāla
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پات
پتمنجری
پدھين گاين
(پران )باد
(پران )؟( )چکر
پربند/پربندھا
پربندھاادھيای
پرتگھنکا
 پرجی/پرج
پرسارنی
پرساری گاين

1:2
1:2

SR
SR

pvkhʼ (pūṣā [?])
payasvinī

T
1:2
2:1, 5
3:7, 4,
6
5
1:10,
1:11,
1:12,
3:6, 3:7
6
1:7
3:4
2:2
3:4
5
2 :2
4
3:7
2:2
2:2
1:8,
1:13, 2:2
1:6
1:8, 2:2
1:8, 2:2
1:4, 1:7,
2:1, 3:2,
3:7
5

ت

SR, SŚ
SR, SŚ,
TMRR
SR, SŚ

tāra
tāla

تار
تال

tāla → ghana
tālādhyāya
tāna

تال ← گھن
تالادھيای
تان

TH, TMRR
SR, SŚ
TH, TMRR
SR, SŚ
SŚ
TMRR
SR
SR, SŚ, TH,
TMRR
TH, TMRR
TH, TMRR
(DHCM),

tat/tanta
tdhvp (tadvat [?])
tribhinna
triveṇī
tiripa
turaṅgalīla tāla
tirvana
tnb’ʾ (?)
tumbakī gāyana

تت
(تدھوپ )؟
*تربھن
تربينی
ترپ
ترنگليل تال
ترون
(تنباء )؟
تنبکی گاين

ṭanka (?)
toḍī
tīvra

(تنکی )؟
تودی
تيبر

SR, SŚ
(DHCM)
(DHCM)
TH, TMRR

tīvrā
tīvratara
tīvratama
ṭīp

تيبرا
تيبرتر
تيبرتم
(تيپ )سر

-

tyvr’ (tevar [?]) tāla

J/Y
3:6
6
3:5
2:2
5
4
2:2
2:2

(پوکھا )؟
پيسونی

SŚ
TMRR
SR, SŚ, TH
SŚ
TMRR
TH, TMRR
TMRR

(تيورا تال )؟

ج

jitaśrama
jal-taraṅga
yamala
jogiyā
jhampā tāla
jhūmrā
jayata
jayataśrī

جتسرم
جلترنگ
جمل
جوگيا
جھنپا تال
جھومرا
جيت
جيتسری
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C/K
1:7
5
1:2
1:12
2:2
1:6
4, 5
1:6
3:7
1:6
4

SR, SŚ
SR
TMRR
SR, SŚ
TMRR
SR, SŚ
SR, SŚ
-

چ

cyuta
chtlgn (citlagan [?]) tāla
cakra
chvn (pūraṇ [?]) (krama)
chāyānaṭa
kṣitī
chanda
chandovatī
chhndhn (chandha [?]) gāyana
kṣobhiṇī/ kṣobhinī
chhvnr’ (?)

H
3:7

4, 5

-

TMRR

ح

ḥb’ry (?) gāyana

3:7, 4, 5
4, 5
6
1:2
1:2
1:2
1:2
2:2
1:2
4
1:4, 1:5,
1:6, 1:7,
1:13
1:6
2:2
2:2
2:2
2:2

SŚ, TH
TH, TMRR
SR, SŚ, TH,
TMRR
TH, TMRR
SŚ, TH,
TMRR
TMRR
SR
SR

حباری )؟( گاين

KH

خ

khayāl

خيال

D
3:4, 5
3:4
3:7
4

چت
(چتلگن تال )؟
چکر
(چون )؟( )کرم
چھايانات
چھتی
چھند
چھندووتی
چھندھن )؟( گاين
چھوبنی
(چھونمرا )؟

د

druta
(small) ḍoru/ḍamaru
dokhāhahu
dhātu and mātu
dhrupada
dhruva

درت
(دورو )خرد
دوکھاھه
دھات و مات
دھرپت/دھرپد
دھرو

TMRR, TH
SR
TH
SR, SŚ

duhul/dhul
dhun/dhvani
murdhan (?)
dhn (dhun [?]) atisūkṣma
dhn (dhun [?]) sūkṣma
dhanāśrī
dhanañjaya
dhruvā
dhaivata

SR, SŚ
TH, TMRR
TH, TMRR
TH, TMRR
TH, TMRR

dayāvatī
dīpaka
deśākhya
deśakāra
deśī (rāgiṇī)

دھل
دھن
(دھن )؟
دھن)؟( اتسوچھم
دھن )؟( سوچھم
دھناسری
دھنجيه
دھوا
دھيوت
دياوتی
ديپک
ديساگھی
ديسکاری
(ديسی )راگنی
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4

SR, SŚ, TH

deśī (style)

1:2
2:2

SR
TH, TMRR

devadatta
devagirī

ديسی )يک طريق
(نوع بسته
ديودت
ديوگری

R
1:3, 1:5,
1:6, 1:8,
1:12,
1:13, 2,
2:1, 2:2,
3, 3:2,
3:3, 3:6,
3:7
2:1
2
3:2, 3:3
2:2
2:2
6
1:6
3:2
3:5
1:6
1:4, 1:6,
1:7, 1:8,
1:13
1:9
1:6
1:6, 1:9
3:5
2:2
3:3
3:3
3:3
3:3
5
3:2
1:6
1:6
1:9

ر

SR, SŚ,
TMRR

rāga

راگ

SR, SŚ
SR
TH,
(DHCM)
TH, TMRR
TMRR
SR
SR, SŚ, TH
SR, SŚ
SR, SŚ

rāgāṅga
rāgādhyāya
rāgālapti
rāgiṇī
rāmakalī
rubāb
raktikā
rchhk-sr (rakṣaka [?]-svara)
rasika
raktā
rṣabha (svara)

SR, SŚ
SR, SŚ
SR, SŚ
SR, SŚ, TH
SR
SR, SŚ
SR,SŚ
TH
SR, SŚ
SR, SŚ
-

rṣabhagrāma
ramyā
rañjanī
ran͂ jaka
rūp
rūpa-rāga (?)
rūpakālāpa
rūpakālapti
rūpaka-bhañjanī
rūpaka tāla
rūpaka-svara
raudrī
rohiṇī
rohiṇī (mūrcchanā)

راگاانگ
راگادھيای
راگالپت
راگنی

S
1:7

-

رامکلی
رباب
رتکا
رچھکسر
رسک
رکتا
(رکھب )سر
رکھبگرام
رميا
رنجنی
رنچک
روپ
(روپراگ )؟
روپکاالپ
روپکالپت
روپکبھنجنی
روپک تال
روپکسر
رودری
روھنی
روھنی
()مورچھنا

س

sʼʼntr (sādhrāṇa [?]/sā antara [?])
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(ساانتر )؟

4, 5
2:2
2:2
1:9,
1:10,
1:11
3:7

TH
TH, TMRR
TH
SŚ

sadara
sāraṅga
sālanka/sālaṅga (chāyālaga)
sāmikā

SR, TH,
TMRR
SŚ
TH, TMRR
SR, SŚ,
TMRR
SR, SŚ, TH
SR, SŚ, TH,
TMRR

sānunāsika gāyana

SŚ

svarāntara

TMRR
SR, TMRR
SR, SŚ, TH,
TMRR

svarādhyāya
surāvartanī
śrāvaka
śruti
srst (sarasvatī [?])
sukhā
surnā
śrī (rāga)
śrī-gaurī
śuddha

سریگوری
سده

2:2
2:2
1:9

SR
SR, SŚ
SR, SŚ,
TMRR
SR, SŚ,
TMRR
SR
SR, SŚ

śuddha-rāga
śuddha-svara
śuddha-ṣaḍjā (mūrcchanā)

1:9

SR, ŚS

śuddha-madhyā (mūrcchanā)

سدهراگ
سدهسر
سدهکھرجا
()مورچھنا
سدهمدھيا

3:6
2:2
1:9, 2:2
3:6
3:5
1:2, 1:3,
1:4, 1:5,
1:6, 1:7,
1:8, 1:9,
1:10,
1:12,
1:13,
1:14,
2:1, 2:2,
2:3, 3,
3:2, 3:4,
3:5, 3:7,
4
1:9,
1:10,
1:11
1
4
3:6
1:5, 1:6,
1:7, 1:8,
1:9, 3:7
1:2
1:9
6
2:2
2:2
1:8, 2:2

sāvadhāna
sāvanta
saptaka

سادرا
سارنگ
سالَنک
سانک
سانناسک گاين
ساودھان
ساونت
سپتک

sprd’yk (spardhādāyaka [?])
śikṣākāra
svara

(سپردايک )؟
سچھياکار
سر

سراتک
سرادھيای
سراورتنی
سراوک
سرت
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سرست
سرکھا
سرنای
(سری )راگ

()مورچھنا
سدهناث
سکاری
سکھر
سکھمن
سگھت
سگھرائی
()سوگھرائی
سمآلپت
سمان
سمبادی
سنپورن/سمپورن

2:2
1:8, 2:2
6
1:2
3:6
2:2

TH, TMRR
(DHCM)
TMRR
SR
SŚ
TMRR

śuddha-nāṭa/naṭa
sākārī
sikhara
suṣumṇā
sughaṭa
sugharāyī

3:3
1:2
1:5
1:9,
1:10, 2:2
5
3:2
1:3
2:2
1:6
3:7

SR
SR
SŚ

samālapti
samāna
saṁvādī
sampūrṇa
sama tāla
sañcari-sthāna
sañcārī
saindhavī
sandīpanī/saṃdīpanī
śaṅkita gāyana

سم تال
سنچاراستھان
سنچاری
سندھوری
سنديپنی
سنکت گاين

sankarābharana/saṃkarābharaṇa
śaṅkhinī
saṃkīrṇa

سنکھرابھرن
سنکھينی
سنکيرن

4

SŚ, TH
SR
TH, TMRR
SR, SŚ
SR, SŚ, TH,
TMRR
TH, TMRR
SR
TH,
(DHCM)
SR, SŚ

5
5
2:2
4
3:6
4
1:2
1:9
1:9
2:2
2:2
2:2
3:7

TH
TMRR
SŚ
SR
SR, SŚ
SR, SŚ
TH
TH, TMRR
-

savārī
sūrfākhtah
soraṭhī
sūrajaprakāśa
suśārīra
svl’d (?)
soma (cakra)
sumukhī
sauvīrī
sūhā
sūhā-adānā
śyāma
syrdsht (sayaḍṛṣṭi [?]) gāyana

2:2
1:2
2:2

saṅgīta

سنگيت

F
5

-

ف

furūdast

فرودست

Q
4, 5
5

-

سواری
سورفاخته
سورتھی
سورجپرکاس
سوساريره
(سوال د )؟
(سوم )چکر
سونکھی
سوويری
سوھا
سوھاادانا
سيام
سيردشت )؟( گاين

ق

qavvālī
qavl

قوالی
قول
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K/S

ک

2:2
1:7
3:7
2:2
2:2
2:2
2:1
2:2
2:2
3:7
3:7
4
1:2
1:2
3:4
2:2
1:6
2:1
1:9
1:5, 2:2

SR, SŚ
SR, TH
TH
TH, TMRR
TH
TH, TMRR
TH
TMRR
SR
SR
SR, SŚ
TH, TMRR
SR, SŚ
SR, SŚ
SR, SŚ
TMRR

kāfī-kānharā
kākalī
kākī gāyana
kāmoda-nāṭa/naṭa
kāmoda
kāmodī
kʼnpʼrnʼʼng (kānpāranāṅga [?])
kānharā
kānharā-nāṭa/naṭa
kp’ny (kuprāṇīya [?]) gāyana
krbhh (?) gāyana
karkhā
kṛtrima (dhvani/dhun [?])
kṛkara
kurula
karnāṭī
krodhā
kriyāṅga
kalopanatā
kalyāna/kalyāṇa

2:2
3:4

TH
SR, SŚ
SR, SŚ, TH,
TMRR
SR, SŚ
SR, SŚ
SR
SR, SŚ,
TMRR
SR, SŚ
SR, SŚ

kalyāṇa-nāṭa
kampita
kampita gāyana
kumudvatī
knth’phrn (kanṭhephiraṇa [?])
kvpt (?) gāyana
kūṭatāna prastāra
kvchp (?) gāyana
kūrma
komala
komalasvara
ṣāḍava

کوملسر
کھادو

TH, TMRR
SR, SŚ,

khaṭ/shaṭ
ṣaḍja (svara)

کھت
(کھرج )سر

SR, SŚ
TH, TMRR
SR, SŚ

ṣaḍjagrāma
khambāvatī
khaṇḍameru

کھرجگرام
کھنبھاوتی
کھندمير

SR

kuhū

3:7
1:6
4
3:7
1:10
3:7
1:2
1:8, 1:13
2:2
1:9,
1:10, 2:2
2:2
1:4, 1:6,
1:7, 1:9,
1:13,
3:2, 3:7
1:9
2:2
1:10,
1:12
1:2

کافیکانھرا
کاکلی
کاکی گاين
کامودناث
کامود
کامودی
(کانپارناانگ )؟
کانھرا
کانھراناث
کپانی )؟( گاين
کربھه گاين
کرکھه
(کرتھم )دھن( )؟
کرکل
کرل
کرناتی
کرودھا
کرياانگ
کلوپنتا
،کليان )راگ
(راگنی
کليانناث
کمپت
کمپت گاين
کمودتی
(کنتھاپھرن )؟
کوپت گاين
کوتتان پرستار
کوچپ )؟( گاين
کورم
کومل

کھوک
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1:8
2:2
2:2
3:5
1:7

TMRR
TH, TMRR
TH
SŚ
SR, SŚ

kedārā (rāga)
kedārā (rāgiṇī)
kedārā-nāṭa/naṭa
kyry’nkny (gāyanāgraṇī [?])
kaiśika

G
3:5
3:4, 5
1:9
1:3
3:6
3:4
1:4, 1:6,
1:7, 1:13
2:2
1:9
1:2
2:2
2:2
2:2
2:2
2:2
2:2
1:9, 1:11
6
3:6
4, 5
4

گ

SR, SŚ
SŚ, TH
SR, SŚ
SR
SŚ
SR, SŚ
SR, SŚ

gāyana
guru
grāma
graha
graha-mokṣa-bḥchjhn (?)
gamaka
gandhāra/gāndhāra (svara)

گاين
گر
گرام
گره
گرهموچھهبحچھن
گمگ
(گندھار )سر

SR, SŚ,
TMRR,
SR, SŚ
SR
TH, TMRR
TH, TMRR
TH, TMRR
TH, TMRR
TH, TMRR,
(DHCM)
TH, TMRR
SŚ
TMRR
SR, SŚ, TH,
TMRR
-

gandhāra/gāndhārī (rāga)

(گندھار)ی( )راگ

gāndhāragrāma
gāndhārī (pulse)
gāndhārī (rāgiṇī)
guṇakalī
gūjarī
gaura-sārṅga
gaurī

گندھارگرام
(گندھاری )نبض
(گندھاری )راگنی
گنکلی
گوجری
گورسارنگ
گوری

َگوند
گھاتک
گھن
(گھندتان )؟
گيت

gauṅḍa
gāthika
ghana
ghndtʾn (?)
gīta
gʾy (?)

(گئی )؟

L
3:6
3:7
3:4, 5
2:2
3:4

SŚ, TH
TH, TMRR
SR, SŚ

ل

lptbyhn (lupta [?])
ljt (?) gāyana
laghu
lalita
līna

M
3:7
5
4
1:6

(کيدارا )راگ
(کيدارا )راگنی
کيداراناث
کيريانکنی
کیسک

SŚ, TH
TH
SR, SŚ

(لپتبيھن )؟
لجت )؟( گاين
لگه
للت
لين

م

m’tr’hyn (matrāhīna [?]) gāyana
mātrā
māṭhā
mārjanī
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ماتراھين )؟( گاين
ماترا
ماتھا
مارجنی

4
1:9
2:2
5
2:2
1:5, 2:2
2:2
2:2
3:7
2:2
1:9
3:4
1:6
1:2
1:2
1:4, 1:5,
1:6, 1:7,
1:9, 1:13
1:9
2:2
2:2
3:4, 4, 6
3:4
3:7
2:2
1:2
6
1:6
1:2
1:9
1:2
1:12
2:2
2:2
4

SR, SŚ, TH
SR, SŚ
TMRR
TH, TMRR
TH, TMRR
TH,
(DHCM)
TH
SR, SŚ
SR, SŚ
SR, SŚ
SR, SŚ
SR, SŚ

mārga
mārgī
mārū (rāga)
m’rv (mārū [?]) (gīta)
mārū-kedārā
mālaśrī
mālakauśa
mālavī

مارگ
مارگی
(مارو )راگ
(مارو )گيت
ماروکيدارا
(مالسری )راگ
مالکوس
مالوی

mbrhn (?) gāyana
mata
matsarīkṛta
mudrita
madantī
madhya [register]
madhyama (dhn [dhvani/dhun ?])
madhyama (svara)

مبرھن )؟( گاين
مت
متسريکرتا
مدرت
مدنتی
مده
([مدھم )دھن ]؟
(مدھم )سر

SR, SŚ
TH
TH, TMRR
SŚ, TH,
TMRR
SR, SŚ
SŚ, TMRR
TH, TMRR
SR
TH
SR, SŚ
SR, SŚ, TH
SR, SŚ
(Eliade)
SR, SŚ
TH
TH, TMRR
SR

madhyamagrāma
madhamādha
madhumādhvī
mridaṅga/mṛdaṅga
miśrita
miśrita gāyana
malāra
manaś (cakra)
manjīrā
mandā
mandra (svara [register])
mūrcchanā
mūlādhāra (cakra)
mūlakrama
Mahādeva (mata)
megha
melāpaka

N
2:2
2:2
2
1:1, 1:2
1:2
3:4
2:2
2:2
2:2

TH, TMRR
TH, TMRR
SR, SŚ
SR
SR, SŚ
TH, TMRR
(DHCM)
TH

مدھمگرام
مدهماده
مدهمادھوی
مردنگ
مشرت
مشرت گاين
مالر
(من )چکر
منجيره
مندا
(مندر )سر
مورچھنا
(مول )چکر
مولکرم
(مھاديو )مت
ميگھه
ميالپک

ن

nāṭa
nāṭa/naṭa-nārāyana
nācaṅga-gāyana
nāda
nāga
nāmita
nāyakī
naṭa
naṭa-nārāyaṇa
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ناث
ناثناراين
(ناچانگ گاين )؟
ناد
ناگ
نامت
نايکی
نت
نتناراين

3:7
1:12
3:3
1:4, 1:6,
1:7, 1:13
1:9
6
1:3

TH
SR
SR, SŚ

niḥsāra gāyana
naṣṭa
nkshs (nakṣatra-[?]) ālāpa
niṣāda

SR
SR, SŚ

nandā
nay
nyāsa

نندا
نی
نياس

V
2:2

-

و

vysʼkhh (vīsāka [?])

H
1:2
1:9
1:9
1:2
3:4
2:2
2:2
2:2
2:2
4, 5
2:2

SR
SR, SŚ
SR, SŚ
SR
SR, SŚ
TMRR
TH, TMRR
TH, TMRR
TH
TMRR

SŚ

ويساکھه

ه

hrdy (anāhata [? ) (cakra)
hṛṣyakā
hariṇāśvā
hastijihvā
humphita
hamīra
hamīra-nāṭa/naṭa
hinḍola
Hanumanta (mata)
hvly (holī [?])
hīr-nāṭa/naṭa

E
5

نسار گاين
نشت
نکشث )؟( االپ
نکھاد

(ھردی )؟( )چکر
ھرشيکا
ھرناشوا
ھستجدوا
ھمپھت
ھمير
ھميرناث
ھندول
(ھنونت )مت
ھولی
ھيرناث

ی

ektāli tāla

يکتالی تال
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 ΖγΎτϋΪϴϣϥΎ̯έΰԩέέΎτΧϭϮϬγϦϴόϤΟϪϋΎΒΗϭϪΑΎΒΣ
˺˹˽







ϭ ϩήϴΠϨϣ Ϫ̪ϧΎϨ̩ ˬΪϧίϮϧ̶ϣ ˽˼>ϥΩί Ϣϫ ϪΑ@ ΎΑ! Ϫ̯ ˻Ζγ ˺̵ίΎγ ϦϬ̳ ϭ
ϩήϴϏ
ϭ˭˿Ζγ ̲ϧΩήϣˬέΩήγˬίΎγ ΖΘΑέΩϭ˭Ζγ ϦϴΑˬέΩήγˬ˾ίΎγΖΗ έΩϭ
˺˹ϩήϴΠϨϣˬέΩήγˬ̂ίΎγϦϬ̳έΩϭ˭̵ήδϧΎΑˬέΩήγˬ́̀ίΎγήϬ̰γέΩ
˺˺
˺˽ΖδϴΑϥϭ˺˼ΪϨϳϮ̶̳ϣ ϦϴΑ έ˻́˻Ώ̵ϭΪϨϫέΩέ˺˻ΖΗ ίΎγ
˶  ωϮϤΠϣϪ̯ϥΪΑ

˾

Ϫ̪ϧΎϨ̩ˬΖγϪΟϭϩΩΰϧΎ̡ϥϭ̲ϧΩήϣ˺˾έΖΘΑωϮϤΠϣϩήϴϏϭΏΎΑέϪ̪ϧΎϨ̩ˬΖγϪΟϭ
˺̵́ΎϧήγϪ̪ϧΎϨ̩ˬΖγϪΟϭϩΩίϭΩ ˺̀ϥϭ ̵ήδϧΎΑ ˺˿έ ήϬ̰γωϮϤΠϣϭϩήϴϏϭ ϞϫΩ
ϞΟ@ Ϫ̪ϧΎϨ̩ ˬΖγ ϪΟϭ ζη ϥ ϭ ˻˹ΪϨϳϮ̶̳ϣ ϩήϴΠϨϣ ˺̂έ ϦϬ̳ ωϮϤΠϣ ϭ ϩήϴϏ ϭ
ϩήϴϏϭ˻˺>̲ϧήΗ
ϭΩˬ̵ήδϧΎΑ؝ΪϧίϮϧϭβ̯έΎϬ̩ˬ̲ϧΩήϣ؝ΪϧίϮϧϭΪϧβ̯Ζϔϫ ϦϴΑ؝ΪϧίϮϧϭ
ΏΎΘ̯ϦϳέΩέίΎγϥΎ̳ΪϧίϮϧ
ΒϗϭϦδΣϞϴμ
ϔΗή̳β̡β̯έΎϬ̩ϝΎΗ؝ΪϧίϮϧϭβ̯
˶
˶
ΕήπΣΕΎΟΎϨϣ˻˿ήΑˬϩΩϮϤϧέΎμΘΧάϬϟ˻˾Ϊθ̶̯ϣϝϮρ˻˽ϪΑ˻˼ΕέΎΒϋˬ˻˻ΪϳΎϤϧϞΧΩ

 
 ίΎγ˺Ώ˺
 ΪηΎΑ˻
 ϩήϤϬԩ˺Ώ˼
 ΖγΪΑϪ̯ΪηΎΑϥίΎγΖγΪΑϪ̯ΖδϧίΎγϡˬ˻Ώ˽
 ˺Ώ˾
 ˿
 ̀
 ήϬ̰γέϭ˻Ώ́
 ˬ˻Ώ̂
 ϭˬ˻ΏϩήΠϨϣ˺Ώ˺˹
 ϪϋϮϤΠϣ˺˺
 ΖΑ˻Ώ˺˻
 ΪϨϳϮ̳ˬ˻Ώ˺˼
 Ζθϫϭ̶ԩ̵ήδϧΎΑέΩήγήϬ̰γίϭ̮ԩΩήϣέΩήγίΎγΖθϫ˻Ώ˺˽
 ˻Ώ˺˾
 ˺Ώ˺˿
 ϥϭ˺Ώ˺̀
 ՒΎϧήγ˻Ώ˺́
 ˻Ώ˺̂
 ΪϨϳϮ̳ˬ˻Ώ˻˹
 ΪηϴΤμΗ ˺˼˹ι έήϤΗαΎγήΑϥήΑϞΟ˻ΏϥήΗϞΟϡˬˬ˺Ώ˻˺
 ϡΩή̰ϴϣ˻˻
 ˺Ώ˻˼
 ϪΑΕέΎΒϋ˻˽
 Ϊϴθ̰ϴϣ˻˾
 ϪΑ˻Ώ˻˿
˺˹˼





 ˺˹



˺
˻έϥϪ̯ϥϝϮΣϭίΎγΕΎ˷ϴ˷Ϡ̯έΩ

ϢθηΏΎΑ

ΪϨϳϮ̳˼̵ΎϴϫΩΩΎΑ
ϡέΎϬ̩˭ήϬ̰γϡϮϴγ˭˾ΖΘΑϡϭΩ˭˽ΖΗϝϭ˷ ˬΖγϢδϗέΎϬ̩ίΎγ ϊϴϤΟϪ̯ΖδϧΩΪϳΎΑ
˶
 ˿ϦϬ̳
ϩήϴϏϭϦϴΑϪ̪ϧΎϨ̩ˬΪϧίϮϧ̶ϣˬϩΪϴθ̯́ΎϫέΎΗϭήΑϪ̯ΪηΎΑϥ̀ΖΗ
̂
ϭ ̲ϧΩήϣϪ̪ϧΎϨ̩ˬΪϧίϮϧ̶ϣˬϩΪϴθ̯ ˺˹̵έϮϧΎΟ Ζ
˶ γϮ̡ϭήΑϪ̯ΪηΎΑ ϥ ΖΘΑϭ

ϩήϴϏ
˺˼

˺˻

˺˺

 ϩήϴϏϭ̶ϧϪ̪ϧΎϨ̩ˬΪϧίϮϧ̶ϣ ϥΩίϡΩΕ
˶ ϮϗίϪ̯ ΪηΎΑ ϥήϬ̰γϭ

 
 ϢϬϧϭϞμϓ˺Ώ˺
 έϥ˻Ώ˻
 ̶ΎϴϫΩΩΎΑϡ̵ΎϴϫΩΎϧ˺Ώ˼
 ΖϨΗ˻Ώ˽
 Ԩԩԩԩ˻Ώ˾
 Ύϣ˿
 ΖϨΗ˻Ώ̀
 έΎΗ̵ΎϫέΎΗ˻Ώ́
 ̵ίΎγˬϡίΎγ˻Ώ̂
 έϮϧΎΟ˻Ώ˺˹
 ίΎγϡˬˬ˻Ώ˺˺
 ΩΩή̳˻Ώ˺˻
 ˺Ώ˺˼
˺˹˻





˾



ΎΑϪ̯ ˼ϝΎΗ έ̊˹ ϡ ˮ  ˻̶ΗΎϬΗϭΪηΎΑ Ϫ̴ϟ̮ϳϭ ΕέΩϭΩΎΑˬΖγ ήΗΎϣϭΩΎΑϪ̯ ˺ϝΎΗ
ϢϴϧϪγ ̀ ΎΑϪ̯ ˿ϝΎΗ ˮ ̶ΗΎϬΗϩΪγή̡ϭ ̟˼̊ ΪηΎΑ ˾Ϫ̴ϟϪγΎΑˬΖγ ˽ήΗΎϣϪγ
˺˻ΖγήΗΎϣέΎϬ̩ΎΑϪ̯˺˺ϝΎΗ ˮ Ϧ̴ϟΖ̩ΪηΎΑϪ̴ϟϭΩϭ˺˹Ϫ̴ϟϡήΑ̮̂ϳΖγ́ήΗΎϣ
˺˽ ˺˼ΏϮ˷μϟΎΑϢϠϋௌϭ ΪηΎΑϪ̴ϟϡήΑ̮ϳΪόΑϭϪ̴ϟ̮ϳΪόΑˬϪ̴ϟϡήΑ̮ϳϭ

 
 ϝΎΗέϮϫ˻ΏϥΎΗίϮϨϫ˺Ώ˺
 ̶ϟΎΘϬΗϡ̶ΗΎϬΘΗ̶ΗΎԩϬΗ˺Ώ˻
 ϥΎΗ˺Ώ˼
 ϩήΗΎϣ˺Ώ˽
 ̮ϟϡ˾
 ̶ΗΎϬΘϧϩΪγή̡ϥΎΗ̶ԩΎԩϬΗ˺Ώ˿
 ˻Ώ̀
 ήΗΎϣϡϩήΗΎϣ˺Ώ́
 ϪϠԩ˺Ώ̂
 ϡ˺˹
 ϥΎΗ˺Ώ˺˺
 ϡ˺˻
 ΏϮμϟΎΑϡˬ˻Ώ˺˼
 ˺˽
˺˹˺







έΩϪ̯ΪϨϳϮ̶̳ϣ ΖγΩϭήϓέ ϝΎΗ ˻>Ύ̢ϨϬΟ@̶γέΎϓϥΎΑίϪΑϭ˺ϝΎΗ ˮ Ϧ̴ϟΖ̩ϢϫΩίΎϳ
έ Ϧ̴ϟ Ζ̩ϭΪϨϳϮ̳ ˼ϪΘΧΎϓέϮγέ Ϟϴϟ̲ϧήΗϭΪϳ̶ϣϩϮΟϭωϮϧϪΑ ̟˼̂ ϡ ϝϮϗϪϤϫ
Ϊϳ̶Ϥϧ̶ϟϮϗέΩϝΎῊϪγ˿Ϧϳ̵Ϯγϭ˭˾ΪϨϳϮ̳˽̵έϮγ
ϖϳήρ
ϭ
˺˹ήΗΎϣ Ϫγ ˬ̂ϝΎΗΩ ̟˻̀ ˻Ώ ˬϝ ˷ϭ ́ΪηΎΑ ϦϴϨ̩ ϝΎΗ ϩΩίΎϳ Ϧϳ ϦΘΧΎϨη
˶
˶
ϭΩΎΑˬΖγ ˺˼ήΗΎϣϭΩΎΑϪ̯ ˺˻ϝΎΗ̶ϟΎΘ̰ϳϭΪηΎΑ Ϫ̴ϟϭΩ ˺˺ϭ ΕέΩϭΩΎΑϪ̪ϧΎϨ̩ˬΖγ

˾

ϭΩΎΑˬΖγ˺˿ήΗΎϣέΎϬ̩˺˾Ϫ̯˺˽ϝΎΗ̶ϟΎΘ̰ϳ ˮ ϩΪγή̡ϭ̟˼˻˺ΏΪηΎΑϪ̴ϟ̮ϳϭΕέΩ
ϭΩΪόΑϪ̯ ΕέΩϭΩΎΑ ˬΖγ ˻˺ήΗΎϣϪγΎΑϪ̯ ˻˹ϝΎΗ ˺̂ϢγϭΪηΎΑ ή̳̮ϳ ˺́ϭ ˺̀Ϫ̴ϟ
̲ϧήΗϭ ˻˽ΕέΩϭΩϭ Ϫ̴ϟ̮ϳΎΑ ˻˼ Ζγ ήΗΎϣϭΩΎΑϪ̯ ϝΎΗ ˻˻>Ύ̢ϨϬΟ@ΪηΎΑˬΪϳ Ϫ̴ϟ
̡̮ϭέϭΪηΎΑϪ̴ϟ̮ϳϭϪ̴ϟ ϡήΑ̮ϳϭ˻̀ΕέΩ̮ϳΎΑˬΖγ˻˿ήΗΎϣϢϴϧϭΩΎΑϪ̯˻˾Ϟϴϟ
ˮ  έϮϴΗϭ˼˹˻̂ΪηΎΑ Ϫ̴ϟ̮ϳΪόΑϭ ΕέΩ̮ϳϝ ˷ϭ ˻́Ϫ̯Ζγ ήΗΎϣϢϴϧ̮ϳΎΑϪ̯ ϝΎΗ

 
 ΖγϡϲϟΎΗ˺
ΎΑϪδϳΎϘϣΎΑϭϞΒϗϪΤϔλ̀ήτγέΎ̯ϦϴϤϫαΎγήΑΎ̢ΣϡΎ̢ϤϬΟˬ˻ΏϻΎΗΎΘϬΣ˺Ώ˻
 ΪηϴΤμΗ ̊˹̋ι βϟ
 ϪԩΧΎϓϝϮϣ˻Ώ˼
 ̵έϮγ˺Ώ˽
 ϡˬˬ˻Ώ˾
 ϦϴϤϫ˺Ώ˿
 ϡ̀
 Ϫ̯́
 έϡ̂
 ϩήΗΎϣ˺Ώ˺˹
 Ύԩ˻Ώ˺˺
 ϥΎΗϲϧΎΘ̰ԩ˺Ώ˺˻
 ϩήΗΎϣ˺Ώ˺˼
 ˺Ώ˺˽
 ΎΑϡ˺˾
 ϩήΗΎϣ˺Ώ˺˿
 ϪϬ̴ϟ˺̀
 ˺́
 Ϫγ˻Ώ˺̂
 ϥΎΗ˺Ώ˻˹
 ϩήΗΎϣ˺Ώ˻˺
 ΪηϴΤμΗ ̊˹̋ι βϟΎΑϪδϳΎϘϣΎΑϭϞΒϗϪΤϔλ̀ήτγέΎ̯ϦϴϤϫαΎγήΑΎ̢ϤϬΟϡˬ˻˻
 ˺Ώ˻˼
 ΪηΎΑ˻˽
 Ϟϴϟ̮ԩήΑϡ˻˾
 ϩήΗΎϣ˺Ώ˻˿
 ΖγΪϴϔγϪΨδϧέΩ̵ϪϤϠ̵̯ΎΟ˻̀
 έΩϡ˻́
 ΪϳϡΪϳΎϴΑ˻̂
ϭΪηΎΑϪ̰ϟ̮ϳϭϪ̰ϟϡήΑ̮ϳϭªΖγϪϧϮ̳ϦϳΪΑ ΎΠϨϳΎΗ ̀ήτγί̵ϭΎδϣΎϧΖϣϼϋϭΩϥΎϴϣ˻Ώ ˼˹
 ©ΪϳΎΑϪ̰ϟ̮ϳϩΪόΑϭΕέΩ̮ϳϝϭϪ̯ήΗΎϣϢϴϨ̰ԩΎΑϪ̯ϝΎΘ̰ϳέΩ
˺˹˹





 ˺˹



ϪΑϑϭήΣϥϦΘϔ̳ΎΑ˿ή̳˾ϭ˽ΪϨηΎΑϑήΣϢϴϧ˼ϭΩˬ˻ΪϨϨ̯ϢϴϧϭΩέΞϨ̡ή̳ϭΩϮθΑ˺ήΗΎϣ
́ϥΪϨ̩ϭΩΎΑϭΩϮθΑϪ̴ϟˬ̀ϑήΣΞϨ̡ήΑήΑέΩϭ˭ΪηΎΑΕέΩˬΪϨϧί̮ΘγΩˬΖγΩϭΩήϫ
ήΗΎϣ ˺˻Ϫγϭ˺˺ΩϮθΑ ή̳̮ϳˬϦΘϔ̳ϑϭήΣϥέΎΑϭΩϭ ˺˹ϥΩί̮ΘγΩέΎΑϭΩ ̂ϭϑϭήΣ
ΪϨϳϮ̳˺̀ή̳έήΗΎϣϭΩϭ˺˿ΪϨϳϮ̳Ϫ̴ϟέήΗΎϣ˺˾̮ϳϭΪϨϳϮ̳˺˽ΖϠ̡˺˼έ
ˬΪϨϳΎϴΑ ˯ΰΟ ˻˼Ϧϳ ˬΖγ ˻˻ΎϫϝΎΗ ˻˺؞Ϥϫ ؞λϼΧ Ϫ̯ ˻˹ϝΎΗ ˺̂ϩΩίΎϳ Ϧϳ έΩ ˺́ϭ
 ˮ ˻́ϩΪγή̡ϡϮϴγ˭˻̀ϝΎΗ̶ϟΎΘ̰ϳϡϭΩ˭˻˿ϝΎΗΩ˻˾ϝϭ˷ ˬΖγϦϳ˻˽ΎϫϝΎΗ̶ϣΎγϪ̪ϧΎϨ̩
̡̮ϭέ ϢΘϔϫ ˭ϝΎΗ Ϟϴϟ̲ϧήΗ Ϣθη ˭˼˺ϝΎΗ ˼˹Ύ̢ϨϬΟ ϢΠϨ̡ ˭˻̂ϝΎΗ Ϣγ ϡέΎϬ̩ ˭ϝΎΗ ̶ϟΎΘ̰ϳ
˭˼˽ϝΎΗ ˮ  ˼˼̶ΗΎϬΗ ϩΪγή̡ ϢϫΩ ˭ ϝΎΗ ˮ  ˼˻̶ΗΎϬΗ ϢϬϧ ˭ϝΎΗ ˮ  έϮϴΗ ϢΘθϫ ˭ϝΎΗ

 
 ήΗΎϣϡ˺
 ΪϨϨ̯ϢϴϧϭΩ˺Ώ˻
 ϭϡ˼
 ΪηΎΑˬ˻Ώ˽
 ϡ˾
 ˺Ώ˿
 ϭήΠԩΑϡϑϭήΣˬ˻Ώ̀
 ΖγϩΪηϩΪϴθ̯ςΧ©ϭΩª̵ϭέΎϣ˷ ϭΩ˻Ώ́
 ˻Ώ̂
 ˻Ώ˺˹
 ΩϮηϡ˺˺
 ˻Ώ˺˻
 ϡ˺˼
 ԨϬϠԩ˻Ώ˺˽
 ˺Ώ˺˾
 ˬ˻Ώ˺˿
 ή̯˻Ώ˺̀
 ˺Ώ˺́
 ϩΩήԩΎ̡˺Ώ˺̂
 Ζγ˻Ώ˻˹
 ϊϴϤΟ˻Ώ˻˺
 ϥΎΗ˺Ώ˻˻
 ϪϤϫϪ̯ΖδϨϳΎϫϝΎΗˬ˻Ώ˻˼
 ΎϫϥΎΗ˺Ώ˻˽
 ϝΎΗ˻˾
 ϥΎΗϭ˺Ώ˻˿
 ˬϡˬ˻Ώ˻̀
 Ϊγή̡˻́
 Ԩγ˻Ώ˻̂
 Ύ̢ϤϬΟˬ˻Ώ̠ϤϬΟ˺Ώ˼˹
 Ζγ˻Ώ˼˺
 ̶ԩΎϬΘϧϡ̶ԩΎΘϬԩ˺Ώ˼˻
 ϲԩΎϬΘϧϡ˼˼
 ϥΎΗ̶ϟΎϴϬϟ˺Ώ˼˽
̂̂





˾



ϭΪηΎΑ ˽Ϫ̴ϟ ˬΪϨϳϮ̳ ˼̶ΌΗ̶ΌΗϭΪϨϧίΖγΩήΑ ˻ΖγΩϡΎϤΗή̳ϭΪϨϳϮ̳ ΕέΩϡήΑ ˺έ
˺˻ΪϨϳϮ̳ˬ˺˺ϥΩίΖγΩϪΑ˺˹̶ΌΗϪΒΗήϣ̮̂ϳή̳ϭΪηΎΆϪ̴ϟϡήΑˬ̀ ˿ΪϨϳϮ̴Α˾Ϫϳ̶ΌΗή̳
ΪηΎΑΖϠ̡ˬϥΩί˺˼ήϴϏϪΑϪΒΗήϣϭΩϭ
 ˺˿Ϫγϭ˭ΩΩή̳ ΕέΩέ ήΗΎϣϢϴϧϭ˭ΪηΎΑ ˺˾>ΕέΪϧ@ ˬήΗΎϣ ˺˽ ˮ ̮ϳˬή̴ϳΩϭ
˻Ώ

˻˺

έήΗΎϣ˻˹Ϣϴϧϭ̮ϳϭ˭Ϫ̴ϟέήΗΎϣ̮ϳϭ˭ΕέΩ˺̂ϡήΑέ˺́ήΗΎϣ˺̀ϊΑέ!
˻˼ΩΩή̳ΖϠ̡έήΗΎϣϪγϭ˭˻˻ή̳έήΗΎϣϭΩϭ˭Ϫ̴ϟϡήΑέ˻̂

ϩΩή̯έήϘϣ˻˾ϑϭήΣΞϨ̡ˬ˯ΰΟΖϔϫϦϳϦΘΧΎϨη
˻˽Ζ
˶ ϬΟˬή̴ϳΩ ΡϼτλέΩϭ
˶
˶
ΖγΩ ή̳ β̡ ˻̀ΪηΎΑ ̠ΘΜ̪̯ ϥ ωϮϤΠϣ Ϫ̯ ˬ˻˿̟ Ε Ι ̧ ̭ Ζγ Ϧϳ ϥ ϭ Ϊϧ
̮ϳˬΪϨϳϮ̳ϑήΣ έ˼̂ ϡ ˼˻ΞϨ̡ ˼˺Ϧϳˬ˼˹ϥήΑήΑϭΪϨϧί̠̩ ˻̂ΖγΩήΑέ ˻́Ζγέ

 
 ήΑϡ˺
 ΖγΎϧϮΧΎϧ˻
 ̶ΌΗ̶ΌΗ̶ϟϭ˺Ώ˼
 Ϫ̰ϧ˽
 ̶ԩϬΗ˺Ώ˾
 ΪϳϮ̳˺Ώ˿
 ˻Ώ̀
 Ϫ̰ϧ́
 ϡ̂
 ̶ԩϬΗ˺Ώ˺˹
 ΪϨϧί˻Ώ˺˺
 ΪϨϳϮ̰Αˬ˻ΏΪϨϳϮ̯ϥΩίΖγΪΑ̶ԩԩϬΗϪΒΗήϣϪγή̯ϭΪηΎΑή̯˵ ϥΩίΖγΪΑ̮ϳή̯ϭ˺Ώ˺˻
 ΪόΑϪΒΗήϣ˻Ώ˺˼
 ϭΎΒ̰ϳϡˬϭΎԩ̰ԩ˻Ώˬ˺Ώ˺˽
 ϭϥίϡˬϥίϥέ˻Ώϥ˺Ώ˺˾
 ϭΎԩ˻ΏΩΎΑ˺Ώ˺˿
 ̊˼̊ι ϪΗ˺̀
 έήԩϣ˻Ώ˺́
 ϡήΑήΗΎϣΎ̡Ϫγϡ˺̂
 ϢϴϨ̰ϳϡϪϋέΩϢϴϧϭ̮ϳ˺Ώ˻˹
 ˺Ώ˻˺
 Ωή̯˻Ώ˻˻
 ΪϨϳϮ̯ϡ˻˼
 ΖδϨϳ˺Ώ˻˽
 ΡϼτλϡΡϼτλϭˬ˻Ώ˻˾
 Ε˻Ώ˻˿
 Ϊηˬϡˬ˻Ώ˻̀
 ϡˬ˻́
 ΎϳΖγήΑ˻Ώ˻̂
 Ϧϳ˺Ώ˼˹
 ˻Ώ˼˺
 ϡ˼˻
̂́





˾



ϭ̵ήϴϤθ̯ ϭ̶ΘΒΗϭ ̵έϮϫϻϭ ˾̶ΘϨϫήϣϭ ˽ ˼̶̰ϴ̡Ω ϭ ˻̵ήϨϬ̯ϭ ˺̶ϨϬ̯Ωϭ ˬ̶ϟΎ̴ϨΑ
ϥ ˺˹˯ΰΟϭΩέΩ ̂ϡΎΧΡήρϪ̯Ζγϥˬ̶́Ϡ̴ϨΟϭ̶γέΎϓϭ ϝϮϗϭ ̶̀Αήϋϭ ˿̶Θϳϻϭ
έΩϪϧˬΪϨϳ̶ϣ ˺˻ΩϭήγέΩϪϧˬΪϧίέΩϪ̯βΑίΎϫϝΎΗή̴ϳΩϭΖγ ϝΎΗϩΩίΎϳˬ˺˺Ϊϳ̶ϣ
˺˿ϩΩή̯ ϥή̯Ϋ άϬϟ ˬ˺˾ΪϫΩ̶Ϥϧ ΐϳί ˬ˺˽ΩϮη ϩΩέϭ ̶ϳΎΟ ˺˼έΩ ή̳ ˬήϳΪϘΗ ήΑ κϗέ
ΩϮη̶Ϥϧ

˾

˻˻ϭ˻˺Ϫ̴ϟϭΕέΩϡήΑϭ˻˹ΕέΩϭ˺̂>ΕέΪϧ@˺́ΪηΎΑϦϳ˺̀ϝΎΗϊϴϤΟ̵ΰΟβ̡
Ϫ̯ΪηΎΑϪΟϭϦϳΪΑ ˻̀˯ΰΟ ˻˿ΖϔϫϦϳ ϦΘΧΎϨη
 ˻˾ ̟˼˺˺ΏϭΖϠ̡ ˻˽ϭ ή̳ϭ ˻˼Ϫ̴ϟ ϡήΑ
˶
˻́
ΏήοέΪϘϣϪΑϭΪϨϧί̠̩Ζ
˶ γΩήΑ έΖγέΖ
˶ γΩΖ
˶ θ̴ϧ̮ϳή̶̳̰ϳΡϼτλέΩ

̶Η̶Η ϭΪϨϧΰΑ Ζθ̴ϧϭΩή̳ϭΪηΎΑ ˼˹>ΕέΪϧ@ˬϥ ̟˼́ ϡˬΪϨϳϮ̳Ε ˻̂ΕϑήΣˬϥ
έΪϘϣ ˼˾Ϧϳ ˬΪϨϳϮ̳ ˼˽ϪΘΌΗ ϥ ήΑήΑ ϭ ˼˼ΪϨϧΰΑ Ζθ̴ϧ ˼˻Ϫγ ή̳ ϭ ΪηΎΑ ˼˺ΕέΩ ˬΪϨϳϮ̳
 
 ̶Ϭ̰ϧΩ˻Ώ˺
 ϡ˻
 ̶̰ϴΘΗϡ̶̰ΘϠΗ˻Ώ˼
 ΖδϴϧϥΪϧϮΧϞΑΎϗˬΖγϦΘϣ̵ϭέϪ̵̯Ϊϴϔγΐδ̩έϮϧϞϴϟΩϪΑϩέΎΘγϭΩϥΎϴϣ˽
 ̶Θ̡ήϫϡ̶ԩԩήϫ˻Ώ˾
 ̶Ηϻϭ̶ΘϳϻϭΩϡ˿
 ̶Αήϋϭˬ˻Ώ̀
 ϭ̶ϠΒΧϭϡˬ˻Ώ́
 ϡΎΟ˻Ώ̂
 ήϴΧ˺˹
 ΪϨϳ̶ϣϡˬˬ˻Ώ˺˺
 ήγˬ˻Ώ˺˻
 ˺˼
 ΪϨηΎΑϩΩέϭ̶ϫΎ̳ή̳˻Ώ˺˽
 ΪϨϫΩ̶Ϥϧϡϭ˻Ώ˺˾
 ϥΩή̯˺Ώ˺˿
 ϥΎΗ˺Ώ˺̀
 ϥϭϡ˺́
 ΪηϴΤμΗ ̊˼˺ι ϪΗαΎγήΑϥϡϦϳˬ˻Ώ˺Ώ˺̂
 ϡήΑϭϡ˻˹
 Ϫ̰ԩ˻˺
 ˺Ώ˻˻
 ϪϬ̰ϟ˻˼
 ˺Ώ˻˽
 ϥ˺Ώ˻˾
 ϡ˻˿
 ̵ΰΟˬ˻Ώˬ˺Ώ˻̀
 ˬ˻Ώ˻́
 Ώ˺Ώ˻̂
 ˻Ώϥˬϡˬ˺Ώ˼˹
 ΏέΩΖγέΩ˺Ώ˼˺
 ˺Ώ˼˻
 ΪϨϧίˬϡ˼˼
 ϪϴΌΗϪԩԩ˻ΏϪγ˺Ώ˼˽
 ϥˬ˻Ώ˼˾
̂̀





 ˺˹



έϥϪ̯ϥΩί̮ΘγΩϦϴϧϮϗΡήηέΩ˺ϢΠϨ̡ΏΎΑ
ΪϨϳϮ̳˻>̵ΎϴϫΩϝΎΗ@
Ϧϳ έΩ ˿ϥ ؞λϼΧ ˬ˾ΩϮΑ ίέΩ ˽ΏΎΑ ϪϤϫ ̟˻̌ ˻Ώ ί Ϟλ έΩ ΰϴϧ ˼ΏΎΑ Ϧϳ ϥϮ̩
́ΪϣΎΠϧϪϧΖϟϼϣϪΑέϥΎ̳ΪϨϧϮΧΎῊϩΪϣήμΘΨϣ
ϭ Ζϴ̳ ˺˺έΩϪ̯ ΖγϝϮϤόϣϪ̪ϧ Ύϣ˷ ˬΖγέΎϴδΑ ϝΎΗϡΎδϗϪ̯ ˺˹ΪϨϳϮ̳ ̂ϦϴϨ̩
ϝΎϴΧ ϭ ̶ϟϮϗ ϭ έ˼́ ϡ ˬ̶ϟϮϫ ϭ ˺˾ϭέΎϣ ϭ ˺˽>έΩΎγ@ ϭ Ϊ̡ήϫΩ ϭ ˺˼ϭήϫΩ ϭ ˺˻ΪϨϬ̩
ϭ̵ΩΎΑήϴΧϭ˺̶̂ΑέϮ̡ϭ̵έϭέΎϣϭ̵ήϴϟϮ̳ϭ̵ΪϨϫ˺́ϝΎϴΧ
˶ ˺̀Ϫ̪ϧΎϨ̩ˬ˺˿̮Ϡϣ˵ ̮ϳήϫ

 
 Ϟμϓ˺Ώ˺
 ΪηϴΤμΗ ˼˻̊ ϪΗαΎγήΑ̵ΎϴϫΩέΎΗϡˬ˻Ώ̵ΎϴϫΩέΎΗˬ˺Ώ˻
 ˺Ώ˼
 ˬ˻Ώ˽
 ϩΩϮΑ˺Ώ˾
 έϭϡˬ˻Ώ˿
 Ϊϣϡˬ˻Ώ̀
 ΖγϩΪηϩΪϴθ̯ςΧϥ̵ΎϫϪτϘϧϭ©ϴª̵ϭέΪϴϣΎΠϧϪϧ˻Ώ́
 ˺Ώ̂
 ΖδϧΩΪϳΎΒΑΪηϩΩέϭ˺˹
 ΖγϩΪηϩΩϭΰϓ©έΩϪ̯ªϪϴηΎΣέΩέϮδ̯˺˺
 ΪϴΣϡ˺˻
 ήϫΩϡ˺˼
 ΪηϴΤμΗ ˼̋̊ι ϪΗαΎγήΑϩέΩΎγϡˬˬ˻ΏϩΩέΩΎγ˺Ώ˺˽
 έΎϳϭ˺˾
 ̮ϠϣήϫϝΎϴΧϡ˺˿
 ˻Ώ˺̀
 ϡ˺́
 ̶ԩϮ̡ϡ˺̂
̂˿





˾




ˬ˾ϩΩϮΑ ˽ίέΩ ˼ΏΎΑϦϳϞλέΩ ˻ϭΩέΩϡΎϧ ˺̵ΎϫΪϨΑή̡ϥήΑΎϨΑˬΖγέϮτδϣΏΎΑϦϳ
̂ΪϧϮθϧϞϫΎ̯ ́ϥ ̀؞όϟΎτϣίϥΎ̳ΪϨϧϮΧ!ΎΗˬϩΩέϭήμΘΨϣϦϳέΩ ˿ϥ؞λϼΧϩΪϨΑ
˺˹

ϡϼ˷δϟϭ

 
 ΎϫΪϨԩήԩ˻Ώ˺
 ˺Ώ˻
 ΏΎΑϦϳˬ˻Ώ˼
 ϩΩίϭΩϡ˽
 ΩϮΑˬ˻Ώ˾
 ϩΪϴ̩ϡˬˬ˻Ώ˿
 ϪϤϟΎ̰ϣ˺Ώ̀
 ϭˬ˻Ώ˺Ώ́
 ΩϮθϧϡ̂
 ϢϠϋௌϭϡˬ˻Ώ˺˹
̂˾







έ ωήμϣ Ϧϳ Ρϼτλ ˿̮ϳ έΩ ˾ϭ ˽ΪϨϣΎϧ ˼̱ϮϬΑ έ ϢΠϨ̡ ϭ ˭˻̱ϮϬΑ ˺έ ϡέΎϬ̩ ϭ
̶ϨόϣϪΑ ˺˹Ϊ̡ήϫΩϪ̯ΪϧϩΩΎϬϧϡΎϧϦϳ ̵̂ήΑ Ϊ̡ήϫΩέϥϭΪϨϳϮ̳ΰϴϧ ́>ΕΎϣ@ ̀ϭ ΕΎϫΩ

˺˽Ζγ ˺˼ϢϳΎϗΐτϗ Ϊ˶ ϨϧΎϣ ˺˻Ύϫωήμϣ ˺˺ή̴ϳΩ؞ϤϫέΩϭϝϭ˷  ωήμϣβ̡
ˬΖγΐτϗ
˶

˺́ϝ˷ϭ ήγί ˺̀ϭϝϭ˷  ˺˿ωήμϣϭϪΘϓΎϳϡΎϧ Ϊ̡ήϫΩˬάϬϟˬΩΩή̶̳ϤϧήΑΩϮΧ̵ΎΟί ˺˾ϭ
ϭϢΘθϫΎϳϢΘϔϫήγίϡϮϴγέ˼̀ϡωήμϣϭϡϮϴγ
ήγί˻˻ϡϭΩωήμϣ
˻˺ϭ˻˹ˬ˺̂ΩΰϴΧήΑ
˶
˶
ϡέΎϬ̩ήγίϢΠϨ̡ωήμϣϭϢΠϨ̡
ήγίϡέΎϬ̩ωήμϣ
˶
˶
έΎϫωήμϣϦϳϭ˻˾Ϊϳ̶ϣωήμϣΞϨ̡ϪΟϭϦϴϤϫϪΑ˻˽ΰϴϧ ϭήϫΩϭ˻˼ΪϨϬ̩έΩϭ
˻́ΪϨϳϮ̳˻̀ΕΎϣϭΕΎϫΩ˻˿ΰϴϧ
έΩΪ̡ήϫΩ˼˻ϭϭήϫΩϭ˼˺ΪϨϬ̩˼˹̵ΰΟ˻̂ϭϭϡΎδϗϭΖϴ̵̳ΰΟϥϮ̩έ˼˺˺Ώ

 
 ˻Ώˬ˺Ώ˺
 ̭ϮϬΑ˺Ώ˻
 ̭ϮϬΑϡ̭ϮϬΑ̭ϮϬΑ˺Ώ˼
 ˬϡ˽
 ˺Ώ˾
 ˺Ώ˿
 ˺Ώ̀
 ΕΎϳΩϡΕΎ̡ԨΎϫΩ˻ΏΕΎϧ˺Ώ́
 ̶ϴήΑ˺Ώ̂
 ήϫΩϡˬ˺Ώ˺˹
 ˺Ώ˺˺
 ωήμϣ˺Ώ˺˻
 ˺Ώ˺˼
 ϢϳΎϗˬ˻Ώ˺˽
 Ϫ̯˺Ώ˺˾
 ΖγϩΪηϩΪϴθ̯ςΧϪϤϠ̯Ϧϳ̵ϭέϡϮϴγϡ˺˿
 ˺Ώ˺̀
 ˺Ώ˺́
 ΩΰϴΧ˺̂
 ΖγΐτϗΪϨϧΎϣΎϬϋήμϣή̰ϳΩέΩϭϝϭωήμϣβ̡ˬ˻Ώ˻˹
 ˺Ώ˻˺
 ϭϡ˻˻
 ΪϨ̩ϡ˻˼
 ˻Ώ˻˽
 Ϊϳ˻Ώ˻˾
 ˬ˻Ώˬ˺Ώ˻˿
 ΕΎϣϭϡԨΎϫΩ˻Ώ˻̀
 ΪϨϳϮ̴ϴϣ˻́
 έΩ˺Ώ˻̂
 ϭϡ˼˹
 ΪϨ̩ϡ˼˺
 ϡ˼˻
̂˽





˾



ζηϭΪηΎΑ̶Ϩόϣ˽ΎΑ˯ΰΟϝϭ˷ ϪϠϤΟϦ˸ ϣ˶ ϭ˼ΎϨΗϦΗϢΘϔϫ˭˻έϮ̯άϣϑϭήΣ̶Ϩόϳ˺ΕΎ̡Ϣθη
 ˾̶Ϩόϣ̶Α˯ΰΟ
ˬωήμϣϭΩ ̂ϪΑϡϭΩ˭ωήμϣέΎϬ̩ϪΑ̶̰ϳ́ΖγωϮϧϭΩήΑ έ˻̌˻Ώ ̀ΪϨϬ̩ ˿ϭ
βϨϬγ ϪΑ ή̴ϣ  ˬΪϨϳϮ̳ ˺˼ΎϬ̯ΎϬΑ ˺˻έ ϥ Ϫ̯ ˬΪϨϫ ϥΎΑί ϪΑ Ϧ̰ϴϟ ˺˺Ϊ̡ήϫΩ ˺˹ΪϨϧΎϣ
˺̶̀ΘϨϫήϣϥΎΑί˺˿ϪΑϩϮΧˬ˺˾

˺˽

Εή̯

˾

ϝΎΗ ̮ϳέΩωήμϣϭΩ έ˼̀ϡ ˻˹Ϫ̪ϧΎϨ̩ˬΪηΎΑ ˺̂ωήμϣζη ˺́ϪΑ ϭήϫΩϭ
˻˼˻˻ϝΎΗ̮ϳέΩωήμϣέΎϬ̩ϭ˻˺ΪηΎΑ
ΎΑϡϮϴγϭ˭ωήμϣέΎϬ̩ΎΑϡϭΩ˭ωήμϣΞϨ̡ΎΑ̶̰ϳΖγϪϧϮ̳ΞϨ̡˻˾Ϊ̡ήϫΩ˻˽ϭ
Ϫ̯ΪηΎΑϦϴϨ̩ ˻˿ϭ̵ΎϫϡΎϧϭωήμϣ̮ϳΎΑϢΠϨ̡ϭ˭ωήμϣϭΩΎΑϡέΎϬ̩ϭ˭ωήμϣϪγ
˭ήΘϧέϡϮϴγϭ˭˼˺̡̮ϼϴϣ˼˹έϡϭΩ˭̶ΎϬΘγϑήϋ˻̂ΪϨϳϮ̳˻́ϩή̳Ωέϝ ˷ϭ˻̀ωήμϣ

 
 ΕΎΑԨΎԩ˻ΏΏΎΑ˺Ώ˺
 ˯Ϯ̰ϣΪΗϡΖγΎϧϮΧΎϧ ˮ ©Ϫ̰ϧΪϧªή̰ԩΪϣ˻Ώ˻
 ΎԩԩϦԩ˻ΏΎϴΗؐΗ˺Ώ˼
 ϦϳΎΑΪηΎΑϡ˽
 ϡ˾
 ϡˬ˿
 ΪϨ̩ϡ̀
 ϪΟϭϭΩϡˬˬ˻Ώ́
 ΎΑˬ˻Ώ̂
 ΪηΎΑˬ˻Ώ˺˹
 Ζ̡ήϫΩ˺Ώ˺˺
 έϥϡˬ˺Ώ˺˻
 ΎϬ̯ΎΒϫϡ˺˼
 Εή̯βϬΒδԩ˺Ώ˺˽
 ˬ˻Ώ˺˾
 έΩˬ˻Ώ˺˿
 ϲΘϫήϣϡ̶ԩԩԩήϣ˻Ώ˺̀
 ϭ˺Ώ˺́
 Ϫϋήμϣβԩϟ˻Ώ˺̂
 έΩ˻Ώ˻˹
 ϥΎΗ˻˺
 ̮ϳέΩωήμϣέΎϬ̩ϭΪηΎΑϡϥΎΗ˻˻
 ϥΎΗ˻Ώ˻˼
 ϡ˻˽
 Ζ̡ήϫΩΖ̡ήϫΩέΩ˺Ώ˻˾
 ˻˿
 ˻̀
 ϩή̯ϩή̯˻Ώ˻́
 ˺Ώ˻̂
 ϡˬ˺Ώ˼˹
 ̡̮ϼϴγ̮ԩϼԩγ˻Ώ˼˺
̂˼





 ˺˹



ϪϬ̯ή̯ϭ ˮ ̶ϟϮϫϭ̮Ϡϣ˵ ήϫϝΎϴΧϭ ̶ϟϮϗϪ̪ϧΎϨ̩ˬ˻ΪηΎΑϪΟϭΪϨ̩ϪΑ̶δϳΩ˺ϭ
˾ϥΰΟϭ˽έΎΑϭ̟˼̌ϡˬ˼>έΩΎγ@ϭ
ΪϧϩΩή̯ςΒο ̂ϪΟϭ ϦϳϪΑ ́Ζϴ̴Ϩγ ΏΎΘ̯ έΩ ˬΖγ ϡΎδϗ ̀ΖδϴΑϪ̯ Ζϴ̳ ˿Ύϣ˷ Ύϓ
ϭ ϮϫΩ ϭ ̮ϠΗΎϣ ϭ ˺˼αΎ̯ή̡ΝέϮγ ϭ ˮ  ˺˻ΩϻϮγ ϭ ˮ  ˺˺ϥήϬ̡ΎϬΘϨ̯ ϭ ˺˹ήϣϮϬΟ
˺̂ΖΘγ ϭ ˮ  ˺́ΪγήΑ ϭ ˮ  ˺̀ήϤϧϮϬ̩ ϭ ˺˿ ˮ  ˺˾ϭΩέ ϭ ̶Ό̳ ϭ ΪϨΑή̡ ϭ ˺˽ΎϬΗΎϣ
˻˼Ζϔλ̶ϨόϳΩήΑϝϭ˷ ˬΖγ˻˻˯ΰΟΖϔϫέΖϴ̳β̡ϩήϴϏϭ˻˺>̶ϨΗέϭήγ@ϭ˻˹ ˮ
˭̶ϧ ϩΩ ̟ ϡ ̱έα ϡϭΩ ˭̵έϮγ ˻̀Ζϔλ ϩϮΧ ˻˿ΪηΎΑ ̲ϨΟ ˻˾Ζϔλ ˻˽ϩϮΧ ˬϩΎηΩΎ̡
˭̲ϧΩήϣ ̟˼˹ ˺ΏϑϭήΣί ˼˹ϑϭήΣϢΠϨ̡ ˮ  έΎ̯ϡέΎϬ̩˭ ˮ  ˻̂˯ΎΒϨΗϡϮϴγ ˻́ϭ

 
 ϢΤԩԩ˻Ώ˺
 Ζγ˻
ϩΪηϩΩϭΰϓςΧΖγΩϥΎϤϫΎΑ©ϩέΩΎγªϪϴηΎΣέΩέϩΩΎγϩέΩΎγ˻ΏϩήϫΩΎγ˺Ώ ˼
 ΪηϴΤμΗ ˼̋̊ι ϪΗαΎγήΑϩΩΎγϡΖγ
 ϭέϡέΎϧ˻ΏϭέΎϧ˺Ώ˽
 ϥήϴΧ˾
 ϭ˿
 ΖδΒϧԨγ٫˻Ώ̀
 ΪΒϨ̰Ϩγ˻Ώ́
 Ζγ˻Ώ̂
 ήϤΗϮϬΟϡήϤϧϮϬΟήϤϫϮΟ˺Ώ˺˹
 ΎϬΘϨ̯ΎϬ̯˻Ώ˺˺
 ϻϮϨγϻϮγϡˬ˻Ώ˺˻
 εΎ̯ή̡ΝέϮγ˻Ώ˺˼
 ΎϫϥΎϣ˻Ώ˺˽
 ίϡ˺˾
 έΩ̶Ϭ̯έΩ̶Ϥ̯˻Ώ˺˿
 ήϤϧϮϬΟϡήϤԩϮϬΣ˻ΏήϤϫϮΣ˺Ώ˺̀
 ΐΗήΑϡΪϨΑή̡˺́
 Ζγϡ˺̂
 ԨδΪϨΑήΑ˻Ώ˻˹
ϴΤμΗ ̂̊ι έήϤΗαΎγήΑϲϨΗϭήγϡˬϲϨΗή̡ήγ̶ԩԩήԩήγ˻Ώ̶ԩΗήϧήγ˺Ώ˻˺
 Ϊη
 ΖγΎϧϮΧΎϧ ˻˻
 άϘϨϣάϔϨϣ˻Ώ˻˼
 ϩΎΧ˻˽
 άϘϨϣάϔϨϣ˻Ώ˻˾
 ϡ˻˿
 ˬϡˬ˻Ώ˻̀
 ˻Ώ˻́
 ΎϴϨԩԩϡΎϴϬΌΗΎԩϬԩԩ˻Ώ˻̂
 ϑήΣ˺Ώ˼˹
̂˻





˾




˼
˻
˺
έΩϪ̯Ζϴ̳ϡΎδϗ
ϡέΎϬ̩ΏΎΑ
˶  Ϟ˶ ϴμϔΗ ϭΡήηέΩ
˶

ϝ˶ ϮΣϭΪϨϳϮ̳˽>̵ΎϴϫΩΎϫΪϨΑή̡@έϥΪϨϫΡϼτλ
˶
ϥ
˾
ή̯ΫϩέϮ̯άϣ
Ώ
˶ ϮΑ έΩϪ̪ϧΎϨ̩ˬϪΘδΑήϴϏ̶̰ϳˬΖγωϮϧϭΩήΑ̶̳ΪϨϳϮ̳Ϫ̯ΖδϧΩΪϳΎΑ
˶

̱έΎϣέϥϪ̯ ̀ϥ̶̰ϳˬΖγϖϳήρϭΩήΑϞϤΘθϣ ˿ϥϭϪΘδΑϡϭΩ˭ΪϴγέϡΎϤΗϪΑϥ
́

  ̶δϳΩˬϡϭΩ˭ΪϨϳϮ̳
˺˺Ϊ̡ήϫΩϡϭΩ˭˺˹ΖγΖδϴΑϥϡΎδϗϪ̯ˬΖϴ̳ϝ ˷ϭˬΖγϪΟϭ̂έΎϬ̩̱έΎϣˬβ̡
̮ϳΰϴϧ˺˾ϥϭ˺˽ϭήϫΩϡέΎϬ̩ΖγϪΟϭ̮ϳϥϭ˺˼ΪϨϬ̩ϡϮϴγΖγ˺˻ϪΟϭΞϨ̡ϥϭ
ΖγϪΟϭ
 
 ϢϬϧϞμϓ˺Ώ˺
 ˬ˻Ώˬ˺Ώ˻
 ϞϴμϔΗˬ˻Ώ˼
 ̶ΎϫΪϨΑή̡ϡ̵ΎϫΪϨ̡ή̶̡ΎϫΪϨԩήԩ˻Ώ̵ΎϬԩԩΪϨԩήԩ˺Ώ˽
 ΪϳέΩ˾
 ˺Ώ˿
 Ϧϳϡ̀
 ϭ˺Ώ́
 ϩΩέΎϬ̩ϡ̂
 ϡ˺˹
 Ζ̡ήϫΩˬ˺Ώ˺˺
 Ϣδϗϡˬˬ˻Ώ˺˻
 ΪϨ̩ϡ˺˼
 ΩήϫΩϡ˺˽
 ϭ˺˾
̂˺





˾



ήψϧϭίέΩέϩέΎδΧέϪ̯ ϦϳΎ̳ ˮ ˺ΖγΩϢϫΩίϭΩΪϳϮ̳ˬϩΪηϝΎΣ̶ΑˬΩϭήγ ̶̳ΪϨϳϮ̳
˶

˽ϢϠϋௌϭ˼ΪϳϮ̳˻ϩΩϮϤϧΥϮηέ

 
 Ζηϭϡˬ˺
 ϩΩή̯ˬ˻Ώ˻
 ΪϨϳϮ̳˼
 ϢϠϋௌϭ˽
̂˹







˿ϮϠ̳˾έϭίϪΑˬϪΘδΑέ
˶
˽Ϣθ̩Ϫ̯ ϦϳΎ̳ ˮ ˼ΖηΩήϴγϡϮϴγΪϳϮ̳ˬ˻ϩΩή̯Υήγέ˺̵ϭέ
ϦϳΎ̳ ˺˹>̵έΎγή̡@ϢΠϨ̡ΪϳϮ̳ˬϩΩή̯Ξ̯ ̂έ̵ϭέϪ̯ ϦϳΎ̳ ́>̵ή̰Α@ϡέΎϬ̩̀ΪϳϮ̶̳ϣ
˺˻ΎϳˬϩΩΎϬϧεϮ̳ήΑΖγΩϪ̯ϦϳΎ̳ ˮ ˺˺ϪϬΑή̯ϢθηΪϳϮ̳ˬϩΩή̯ίέΩέΎπϋϪϤϫϪ̯
˺˾̶̳ΪϨϳϮ̳έΩϪ̯ ϦϳΎ̳ ˮ  ˺˽ϢϫΩϭϢΘϔϫΪϳϮ̳ˬϪΘϓή̳έ ˺˼ζϳέΎϳϭϪΘηΩζϳέήΑ
Ϫ̯ ϦϳΎ̳ ˻˺ΖηήϬΑϥΎϬΘγ˻˹ϢΘθϫ˺̂ΪϳϮ̳ ˺́ϥϮΑίέ ˺̀ήγζηϭ ˺˿ΏϮΧέ ήγ̮ϳ
ϝ˶ ϭΰϧϭΝϭήϋ˻˼έΩϪ̯ϦϳΎ̳ήδ̡ϢϬϧ˻˻ΪϨ̯ΎτΧήγϥΎϬΘγϭήγ εϭέ̶̳ΪϨϳϮ̳έΩ
˶
ϢϫΩ ˻̀ΩϮθϧ ϪΘΧΎϨη ˻˿̱έ ϥ Ϫ̯ ˻˾ΪϳΎϤϧ ˻˽ή̴ϳΩ ̱έ ϭ έΩ Ϫ̪ϧΎϨ̩ ˬΪϨ̯ ΎτΧ ήγ
ϭέΩϪ̪ϧΎϨ̩ˬΪϳϮ̳ΎΠ̰ϳέ ̱έΪϨ̩ ̟˼˼  ̟ϻέΩΎϳ ˻̂Ϊ̡ήϫΩέΩϪ̯ ϦϳΎ̳ ˻́Εήθϣ
έ˼̌ ϡ έΩ Ϫ̯ ϦϳΎ̳ ˼˺>έΎδϧ@ ϢϫΩίΎϳ ΩϮθϧ κΨθϣ ˼˹̱έ ̮ϳ ΕέϮλ ̟˻̋ ˻Ώ

 
 ϭέ˻Ώ˺
 ϩΩϮϤϧˬ˻Ώ˻
 ΖηΫήγΖη֎ήγ˻ΏԨγϭήγ˺Ώ˼
 ϢδΟϡ˽
 έϭΰϧϡ˾
 ϪϠ̯˺Ώ˿
 ΪϳϮ̳˻Ώ̀
ϴΤμΗ ˺̋̀ ιˬ˻Ν  65ΎΑϪδϳΎϘϣΎΑϭ ˼̊̊ι  ϪΗαΎγήΑϪγή̰ԩϡˬϪγή̰ϣˬ˻Ώˬ˺Ώ ́
 Ϊη
 ϡˬ˺Ώ̂
ˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˼̊̊ι ϪΗαΎγήΑ̵έΎ̢δΑ̵έΎδԩ˻ΏϱέΎδ̡ϡˬ˺Ώ˺˹
 ΪηϴΤμΗ ˺̋̀ι
 ϪϬϳή̯ϡϪϬԩή̯˻Ώˬ˺Ώ˺˺
 ΩϮΧˬϡˬ˻Ώ˺˻
 εέέΎԩβԩίΎΑ˻Ώ˺˼
 ϢϫΩˬ˻Ώ˺˽
 ̶̳ΪϨϳϮ̳έΩ˺Ώ˺˾
 ΪϳϮ̯˻Ώ˺˿
 ˺Ώ˺̀
 ΪΑ˺́
 ΪϳϮ̰Αˬ˻Ώ˺̂
 ϢΘη˻˹
 ΖγήΑϡԨγή̡˺Ώ˻˺
 ΪϳϮ̯˻Ώ˻˻
 ϡˬ˺Ώ˻˼
 ˻Ώή̰ϳΩ˺Ώ˻˽
 ΪϧΎϤϧ˻Ώ˻˾
 ˺Ώ˻˿
 ΩϮηϡˬ˺Ώ˻̀
 Εήγ˻́
 Ύ̯Ζ̡ήϫΩ˺Ώ˻̂
 έϡ˼˹
 ΪηϴΤμΗ ˼̊˻ι ϪΗαΎγήΑϦϴΘϤΗϡˬϦϴΘϤϧˬؐԩԩϤԩ˻Ώˬ˺Ώ˼˺
́̂





˾



˼ΪηΎΑήγΎΑήγ˻̠ϴΗϪ̯ ϦϳΎ̳ ˮ ̶ϧΎ̢̯έ˼̋ϡϢΘϔϫΪϳϮ̶̳̳ΪϨϣήθΑϪ̯ϦϳΎ̳ ˮ ˺ΖΠϟ
ˬΪϳϮ̶̳ϨϴΑέΩέ ήγϪϤϫϪ̯ ϦϳΎ̳ ˾>̮γΎϧϥΎγ@ϢΘθϫ˽ Ϊϳ ήγ̶Α ήγ ΝήϬ̯ήΑϭ
 ˮ ̂ϦϫΪϨϬ̩ϢϫΩΪϳϮ̳ϩΪϴθ̯έΎϴδΑέ ϥΎΗϪ̯́ϦϳΎ̳ ˮ ̠̩̀Ϯ̯ϢϬϧΪηΎΑ˿ϪϨϏ̶Ϩόϳ
ϦϳΎ̳
ΪϨϧΎϣ˺˺ ϭίϭϭΩϮ˴ ˵Α ίϭΪΑϪ̯ ϦϳΎ̳˺˹>̶̯Ύ̯@ϢϫΩίΎϳΪϨ̯ΎτΧέήγϥίϭϪ̯
˶
ϢϫΩΰϴγΪϨ̯ΎτΧ ˺˽ϝΎΗ ϥίϭ
̶̳ΪϨϳϮ̳έΩ
 ˺˼Ϫ̯ ϦϳΎ̳ ˺˻>ϝΎΘΑ@ϢϫΩίϭΩΪηΎΑύί ίϭ
˶
˶
˶

˾

Ϟϳί̶Ϩόϣ˺́Ϫ̯ΪϨ̯ΎτΧϥΎϨ̩!έ˺̀Ζ̡ήϫΩϑϭήΣ
˺˿Ώ
˶ ήϋϪ̯ϦϳΎ̳ ˮ ˺˾ϦϴϫήΗΎϣ
˶
ΪϨ̯Ϣ̯έ˻˹Ζ̡ήϫΩωήμϣϪ̯
ϦϳΎ̳ ˮ ˺̂ϦϴϫΪ̡ϢϫΩέΎϬ̩ΩϮη
˶
Ϫ̯ ˻˼Βϗ ϩΩίϭΩ ̶ϗΎΑ ϭ ˻˻Ζγ ̶̳ΪϨϳϮ̳ ˻˺ϥϭέΪϧέΩ ΖΣΎΒϗ ϩΩέΎϬ̩ Ϧϳ β̡
ϭϩΩΎθ̳έΎϴδΑ˻˾έϥΎϫΩϭΞ̯έϪ˷Ϡ̯Ϫ̯ϦϳΎ̳ ˮ ˻˽̵έΎΒΣϝ ˷ϭΪηΎΑϦϳˬΖγϥϭήϴΑ
ϭϩΩή̯ήϫΎυέϮϠ̳ ˻̵́Ύϫ̱έϪ̯ ϦϳΎ̳ ˻̶̰̀ΒϨΗϡϭΩ˻˿ΪϳϮ̳ˬϪΘδΑέϥΪϧΩΎϳ!

 
 ΐΤϟϡ˺
 ̠ϴΗήΘΑϡήΑˬ˻Ώβη˺Ώ˻
 ΪγΎԩϨ˻Ώ˼
 ˻Ώ˽
 ˺̋˹ι έήϤΗˬ ˼̊̌ι ϪΗαΎγήΑ̵έΎ̰γΎΗϡ̵έΎ̰γΎԩ˻Ώ̵έΎ̰γΎϧˬ˺Ώ˾
 ΪηϴΤμΗ
 ΖγΎϧϮΧΎϧϪμΣ˻Ώ˿
 ΖΟϮ̯Ԩ̩Ϯ̯˻Ώˬ˺Ώ̀
 ΪηΎΑ˺Ώ́
 ΖγΎϧϮΧΎϧ ϡϦϴϣΪϨϬΣ˻Ώ̶ϣΪϨϬΣ˺Ώ̂
ϪδϳΎϘϣΎΑϭ ˺̋̊ι έήϤΗϭ ˼̊̊ι ϪΗαΎγήΑήδΑϡˬήδԩ˻ΐΎ̯ήδ̡˺Ώ˺˹
 ΪηϴΤμΗ ˺̋̌ιˬ˻Ν 65ΎΑ
 ϡˬˬ˻Ώ˺˺
ΎΑϪδϳΎϘϣΎΑϭ ˼̊̊ι ϪΗαΎγήΑΖΟήΑϝΎΗϡˬΐΣήԩϝΎΗ˻ΏΐΣήԩϝΎԩ˺Ώ˺˻
 ΪηϴΤμΗ ˺̋̀ιˬ˻Ν 65
 ˺Ώ˺˼
 ϥΎΗϡˬ˺Ώ˺˽
 ϦϫήΗΎϣϦϴϫήԩΎϣ˻Ώˬ˺Ώ˺˾
 Ώϭήϋϡ˺˿
 ΪϳήϫϭϡԨԩΪϫϭ˻Ώ˺̀
 ϭίϭίϭ˻Ώ˺́
 ϦϫΪ̡Ϧϴϫήϣ˻ΏؐϳΪԩ˺Ώ˺̂
 Ϊϳήϫϭϡ˻˹
 ϥϭέΩ˻Ώ˻˺
 ϡˬ˺Ώ˻˻
 ΖΣΎΒϗ˻Ώ˻˼
 ϱέΎΒΟϡˬˬ˻Ώ˻˽
 ˻Ώ˻˾
 ΪϨϳϮ̯ΖδΑϡ˻˿
 ̶̰ϨΗΖγΎϧϮΧΎϧ ˮ ©̶̰ΘΘΒϣªϡ̶̰ԩԩԩϣ˺Ώ˻̀
 ΖγΎϧϮΧΎϧϡΖγϩΪηϩΪϴθ̯ςΧ©ª̵ϭέ̵ΎϬ̯έ˻Ώ˻́
́́





 ˺˹



Ϫ̯ϥ ˮ ϦϳΎ̳˾ΖϳϭΪϳϮ̳ΏϮΧϢϫϥέΩήΑΎΑ˽ Ϫ̯ϥ ˮ ˼ϦϳΎ̳˻̮ϳΩή̢γϭ˺ΪϳϮ̳
ϥ ˮ ϦϳΎ̳˿ϥΎΗΪϨϬ̳ϭΪϳϮ̳ϪΟϭ̟˼̊ϡϦϳήΗΏϮΧϪΑˬΪϫϮΧϪ̯έ˻̂˺ΏϥΎΗϪΟϭήϫ
ϪΑ! ˺˺ϪγήϫˬϩήϴϏϭ ϩΪγ ̱έϪ̯ ˺˹ϥ ̂ϦϳΎ̳ΕΩϪϬ̰ϴδΑϭΩέΩΏϮΧϮϠ̳ ́Ϫ̯ ̀
Ϣ̯ϭ̶̳ΪϨϳϮ̳ˬ ˺˽ΪϨ̯ΩϭήγαΎ̡έΎϬ̩ ˺˼ή̳Ϫ̯ϥ ϦϳΎ̳ ˺˻ϡήγΖΟϭ ΪϳϮ̳ϪΟϭήΘϬΑ
ϭ ̵έΎϴθϫ ΎΑ Ϫ̯ ϥ ϦϳΎ̳ ϥΎϫΩϭΎγ ϭ ˺˾ΪϳΎϴϧ ϭ έΩ ̶̳ΪϧΎϣ ϭ ΩϮη ϩΩΎϳί Ϫ̰ϠΑ ˬΩΩή̴ϧ

˾

ΪϳϮ̶̳̳ΪϴϤϬϓ

˺̀
˺˿
 ϩΪϨϳϮ̳Βϗ
˶  ϞϴμϔΗέΩ ϢΘϔϫϞμϓ

Ϫ̯˺̂ϦϳΎ̳Ζ̰Ϩγϝϭ˷ ΪϨϳϮ̳ϦϳΎ̳˺́>ϪϫΎϬ̯ϭΩ@έϥϪ̯Ζγζη ϭΖδϴΑϥϭ
˻˻ϦϫήΒϣϡϮϴγΪϳϮ̳ϩίήϟΎΑέ ϥΎΗϪ̯ ϦϳΎ̳ ˻˺Ζ̢Ϥ̯ϡϭΩ˻˹ΪϳϮ̳ϑϮΧΎΑέΩϭήγ
˻˾ϩΩίΕήϴΣϪ̯ϦϳΎ̳ ˮ ˻˽Ϟ̯Ύ̢ΑϡέΎϬ̩ΪϳϮ̳ϥΕήγ̶ΑˬϪΘηά̳˻˼έήγϪ̯ϦϳΎ̳ ˮ
ϢθηΪϳϮ̳˻́ΕΪΣϭϪ ˷μϐΑϪ̯˻̀ ˮ ϦϳΎ̳˻˿Ζ̡Ϯ̯ϢΠϨ̡ΪϳϮ̳ˬϩΪηϥΎθϳή̡ϭΪϨϣή̰ϓϭ
 
 ϡΖγΎϧϮΧΎϧ˺
 Ϧϳϭ̮ϳΩή̢ԩԩԩϡήԩԩԩԩ˺Ώ˻
 ˼
 ˻Ώ˽
 Ζ̢ԩ˾
 ϥΎΗϪϬΘ̯ϥΎΗΖϴ̯˻ΏؐΎԩϪϬ̯έ˺Ώ˿
 Ζγ˺Ώ̀
 ˺Ώ́
 ϡ̂
 Ԩδϧ˻Ώ˺˹
 ΖγϩΪηϪΘηϮϧ©˼ªΩΪϋ©Ϫγª؞ϤϠ̵̯ϻΎΑϡ˺˺
 ϡήγΖϴΟ˺˻
 ΎΗ˺Ώ˺˼
 ΪϳϮ̳ϡˬ˻Ώ˺˽
 ΪϨϳΎϴϧ˺Ώ˺˾
 ϢΘθϫ˺Ώ˺˿
 ϞϴμϔΗέΩ˻Ώ˺̀
 ΪηϴΤμΗ ˻˺˼ι βϟαΎγήΑϦϬ̯ϭΩϡˬˬ˻Ώˬ˺Ώ˺́
 Ζϴ̰Ϩγ˺Ώ˺̂
 ΪϨԩϮ̯ϦԩΎ̯Ԩδ̰ϨγήϧΪϳϮ̯ϑϮΧΎΑέΩϭήγϪ̯ϩΪϨϳϮ̯Ϫ̰ϧ˻Ώ˻˹
 Ζ̢̯ˬ˻ΏΖϤ̯˺Ώ˻˺
 ϦϫήԩϣϦԩԩήγ˻ΏؐϬԩήϣ˺Ώ˻˻
 ˺Ώ˻˼
 Ϟ̯ΎΒΑϡΖγΎϧϮΧΎϧϞ̯Ύϴԩ˻Ώ˻˽
 ϩΩίϑϭήΣ˺Ώ˻˾
 Ζϴ̡Ϯ̯˻˿
 ϥϡ˻̀
 ϪΑΪΧϡΏάΟΏή̩˺Ώ˻́
́̀





 ˺˹



Ρϼτλέ˼̊ϡέΩϪ̯˻ϩΪϨϳϮ̳Ϧ˶ δ˵ΣϞ˶ ϴμϔΗϭΩΪόΗέΩ˺ϢθηϞμϓ
 ΪϨϳϮ̳˼ϦϳΎ̳Ϧ̯ϮϬΑέϥΪϨϫ
ϭ ˮ  ̂ΎϫΪϴΑ ϭ ˮ  ́ϦϬ̪ΤᾺϪϬ̩Ϯϣϩή̳ ϭ ˿ϩήϳέΎγϮγ ϭ ˾ΖϬ̴γ Ζγ ˽ϩΩίϭΩ ϥ ϭ
ϪϬ̰ϴδΑϭ ˮ  ˺˼ϥΎΗΪϨϬ̳ ˺˻ϭ ˮ  Ζϳϭ ˮ  ˺˺̮ϳΩή̢γϭ ̭ϭήγϭ ˮ  ˺˹ϦϬϴΑΖ̢ϟ
˺˿ϥΎϫΩϭΎγϭ˺˾ϡήγΖΟϭ˺˽ΕΩ
˺́

˾

˺̀

 ϩήϳέΎγϮγϭΩέΩΏϮΧϪΟϭ̶̳ΪϨϳϮ̳έΩϪ̯ΖγϥϦϳΎ̳ ΖϬ̴γ̟˻̊˻Ώ
ϭ̵ϮϠ̳ˬΪϫϮΧϪ̯ΎΟήϫέΩϭΪϳΎϤϧέΎϴδΑ ˻˹̱έϭ̶̳ΪϨϳϮ̳έΩϪ̯ ˺̂Ζγϥ ϦϳΎ̳
ϩΪϴϤϬϓΎΟήϫˬϥΩή̯ήΧϭϦΘηΩήΑ ϥΎΗέΩϪ̯ ˻˼ϥ ˮ  ˻˻ϦϬ̪ΤΑϪϬ̩Ϯϣϩή̳ϭ˻˺Ϊγέ
ϥ ˮ  ˻˿ϦϬϴΑΖ̢ϟϭΪϳϮ̳ΏϮΧ ˻˾ϪΟϭ ωϮϧϪΑέ
 ϥΎΗϪ̯ϥ ˮ  ϦϳΎ̳ ˻˽ΎϫΪϴΑϭΪηΎΑ
˶
˼˹

ΏϮΧ ˬ˻̂ΪϳϮ̳ ˻́ή̳ ΎϬϨΗ  Ϫ̯ ˻̀ϥ ϦϳΎ̳ ̭ϭήγ ϭ ΪηΎΑ ϩΪϴϤϬϓ ̟ϻ έΩ Ϫ̯ Ζγ

 
 ϢΘϔϫ˺Ώ˺
 ΎϫΪϨϳϮ̳ϡ˻
 ϦϳΎ̯Ԩ̯ϮϬΑ˻Ώ˼
 ϩΩϡˬ˺Ώ˽
 Ζ̢Ϭ̰γ˾
 ϩήγήΗΎγϮγ˻Ώ˿
 ϭ˺Ώ̀
 ϦϬΤΤΨԩϭϪϨϬΟϮϣϩΩή̯ϡ́
 ΎϫΪԩԩ˻ΏΎϫΪϨΑ˺Ώ̂
 ϦϴϤϬΑ̠ϟϦϬԩԩԨϟ˻ΏؐΘϬԩԩΖԩδϟ˺Ώ˺˹
 ̮ΑϭήϨ̢γϡ̮ϧΩήΘγ˻Ώ̮ϳέήΒΘγ˺Ώ˺˺
 ϡ˺˻
 ϥΎԩϪϬΘ̯ϥΎԩԨ̯˻ΏؐΎԩϪϬ̯έ˺Ώ˺˼
 ̭ΩϪϬ̰ԩδԩ˻Ώ˺˽
 ϡήγΖ̩έϡϡήγΖϬ̩ϡήγԨԩԩΣέ˺Ώ˺˾
 ϥΎϫΩΎΘγϡ˺˿
 Ζ̢Ϭ̰γ˺̀
 ήΑέΎγϮγϡϭήΑΎγϮγ˺́
 ˻Ώ˺̂
 ̭έΩ˻Ώ˻˹
 ϩΪηέ˺Ώ˻˺
 ϦϬΠΤΗϪϬΟϮϫή̯ϡ˻˻
 Ζδϧ˻Ώ˻˼
 ΖγΎϧϮΧΎϧΎϫΪΒϧ˺Ώ˻˽
 ϡ˻˾
 ϦϤϬԩΑ˻˿
 Ζγ˻̀
 ΏϮΧϡ˻́
 ϩΪϨϳϮ̳˺Ώ˻̂
 ΖγΎϧϮΧΎϧ˼˹
́˿





 ˺˹



ΪηΎΑϥ ̮γέϭΪϳΎϤϧϩΩΎϳί ήγΎΟ˼ϪϤϫέΩ˻ϭΪηΎΑϩΰϣέΎϴδΑϭ Ϧ˶ Θϔ̳έΩϪ̯˺Ζγ
Ζγϥ ̭́ϭΎϬΑϭ̀ΩϮηήϫΎυ ˿ϴμϓυΎϔϟϭϩΩΎϳίϩΰϣ ˾ϭ ήγϭ̶̳ΪϨϳϮ̳ ˽έΩϪ̯
˺˺؝ΪϨϳϮ̳ήΑϢ̰ΣϦϳϭΩέΩωϮϧϪΑ̵ήϋΎηϢϫϭΪηΎΑϭέΩ˺˹ϢϫΖϔλέΎϬ̩̂ϦϳϪ̯
Ζγ˺˻Ωήϔϣ
˺˿ΪϧϢδϗϪγϥ ˺˾ϭ ˺˽ΪϨηΎΑΐ̯ήϣϪ̯ ̟˻́˺Ώ ˺˼̶ϳΎϫϩΪϨϳϮ̳ΡήηέΩή̴ϳΩϭ

˾

˺́>ΪϧήΑ@ϡϮϴγϭ˭ϞϤΟϡϭΩϭ˭˺̀Ϟ̰ϳϝ ˷ϭ
ϭ ˻˹ ΪϳϮ̴ϧΏϮΧ̵ή̴ϳΩ ϩ˶ ήϤϫϪΑϭ ΪϳϮ̳ΏϮΧΩϮΧϪ̯ΪηΎΑϥ ϦϳΎ̳ ˺̂Ϟ̰ϳ
έ˼˼ ϭ ˻˻ ΪϳϮ̴ϧ ΏϮΧ ΎϬϨΗ ϭ  ΪϳϮ̳ ΏϮΧ έΩήΑ ̮ϳ ϩ˶ ήϤϫ ˻˺ϪΑ Ϫ̯ Ζγ ϥ ϞϤΟ
ΪϳϮ̳ΏϮΧέΩήΑζηΞϨ̡ϩ˶ ήϤϫ˻˾ϪΑϭ˻˽ΪϳϮ̴ϧΏϮΧΎϬϨΗϪ̯ΪηΎΑϥ˻˼>ΪϧήΑ@
˻́ ˮ  ̶Ϩ̯ϥΎϳήϴ̯έϩΪϨϳϮ̳Ϣδϗϥˬ˻̀ΪηΎΑϭέΩϩέϮ̯άϣ Ε
˻˿Ϫ̯ϥϭ
˶ Ύϔλ ϊϴϤΟ
˶
˼˺

˼˹

˻̂

ΖγέΩΎϧˬ ΩϮηΪϴ̡ϢϟΎϋέΩ ϩΪϨϳϮ̳ϦϴϨ̩ή̳ ΪϨϳϮ̶̳ϣ
 
 Ζγϥ˺Ώ˺
 ϭΎΑϩΰϣϭΪηΎΑϡ˻
 ήϫϡ˼
 ˺Ώ˽
 ˺Ώ˾
 μϓˬ˻Ώ˿
 ϩΎϔϟϡ̀
 ̭ΩΎϬΆ
 ˻Ώ̂
 ˺˹
 ̶̯ΪϨϳϮ̯˺˺
 έήϘϣ˺Ώ˺˻
 ̶ΎϳϮ̳ϡˬ˺Ώ˺˼
 ΪηΎΑϡˬ˺Ώ˺˽
 ˺Ώ˺˾
 Ζγϡ˺˿
 Ϟ̰ϟϞ̡̰˻Ώ˺̀
 ΪηϴΤμΗ ˼˼̀ι ϪΗαΎγήΑϝΪϧήΑϡˬˬ˻Ώˬ˺Ώ˺́
 Ϟ̰ϟ˺̂
 ϡ˻˹
 ˬ˻Ώ˻˺
 ˺Ώ˻˻
 ΪηϴΤμΗ ΎΠϧΎϤϫ ϪΗαΎγήΑϝΪϧήΑϡϝΪϧήԩϝΪϧή̡˻ΏϥΪΗήΑ˺Ώ˻˼
 ΪϳϮ̳ϡˬ˺Ώ˻˽
 ϡ˻˾
 Ϫ̩ϡ˻˿
 ΪϨηΎΑ˻Ώ˻̀
 ϲϨ̯ϥΎϳήΒ̯ϡϲϨ̯ϥΎϳή̯ϲϨ̯ϥΎԩή̯˻Ώ˻́
 ΪϨϳϮ̯ˬ˻Ώ˻̂
 ΪϨϳϮ̳˺Ώ˼˹
 Ϊϳϡˬˬ˻Ώ˼˺
́˾





 ˺˹



ΐϟ ίϪ̯ ήγ ζΒϨΟ ϭ ΪϨϳϮ̳ ̮Ϥ̳ ˽>ΖϬ̢Ϥϫ@ έ ϥ ˬ˼Ϊϳ εϮΧ ϭ ˻Ϊϳ ̶ΑϮΧ ΎΑ ˺έΎΑ
ήγζΒϨΟ ̲̂ϧΩήϣ ́ίϭήΑήΑ
˶
 ̀ή̳ϭ˿ΪϨϳϮ̳ ̮Ϥ̳ ˾ΕέΪϣέϥˬΩϮθΑϮϠ̳έΩϦΘδΑ
̮Ϥ̳ ˺˻>ήθϣ@έϥˬ˺˺ΩϮθΑϥΪϨ̩ϭΩή̳ϭ  ˮ ΪϨϳϮ̳ ̮Ϥ̳ ˺˹ΖϣΎϧˬΩϮθΑϮϠ̳έΩ

˺˽ϢϠϋௌϭ˺˼ ˮ ΪϨϳϮ̳

 ΎϫϩΪϨϳϮ̳Ω˶ ΪόΗϭϖϳήϔΗέΩϢΠϨ̡Ϟμϓ

˾

˭̮γέϡέΎϬ̩˭˺̮̪̀ϧέϡϮϴγ˭˺˿>έΎ̰ϧ@ϡϭΩ˭˺˾>έΎ̯ΎϴϬ̪γ@ϝ ˷ϭΖγϢδϗΞϨ̡ϥϭ
˺̭́ϭΎϬΑϢΠϨ̡
 ˻˺
˻˹
έ˻̊ ˻Ώ έΩϮϤϧ  ϭ έΩ ˬ Ζγ ΩΎΘγ ϊοϭ
Ϫ̩ ήϫ Ϫ̯ Ζγ ϥ ˺̂>έΎ̰ϧ@
˶

˻˽ϥΎϴϨΑΩϮΧίϮϧϊοϭϪ̯Ζγϥ
˻˼>έΎ̯ΎϴϬ̪γ@ΖγΩΎΘγϞ̰ηϡΎϤΗΎϳϮ̳Ϫ̯
˻˻ΩϮη
˶
˶
ϥ ̮̪ϧέϭΩϮηυϮψΤϣϭίϩΪϧϮϨηΎΗˬΪηΎΑήΘϬΑϊοϭϥϪ̯ϥ ρήηϪΑΎ
ϣ˷ ˬΪϨ̯
˶
 
 ϭϡˬˬ˻Ώ˺
 ΪϳΎϴΑˬ˻Ώ˻
 ϡΪϳΎϤϧˬ˻Ώ˼
65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑΕήΒϤϫϡ̮ϟΕήϴϤϫˬ˻ΏΕήϬ̢Ϥϫ˺Ώ˽
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν
 ΕήΑΪϣϡΕέΪΑ˻Ώ˾
 ΪϨϳϮ̯̮Ϥ̯ΕέΪΑήϧΩϮθΑϦΘδΑϮϠ̯έΩΐϟίϪ̯ήγζΒϨΟϭ˻Ώ˿
 έΩ˻Ώ̀
 ήγϡ́
 ̮ϳΩήϣˬ˺Ώ̂
 ΖϣΎΗϡԨϣΎΑ˻Ώ˺˹
 ΩϮηϡ˺˺
ϴΤμΗ ˺̀˼ ιˬ˻Ν  65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑϑήθϣϡԨήδϣ˺Ώ ˺˻
 Ϊη
 ˬ˻Ώ˺˼
 ϢϠϋௌϭΏϮμϟΎΑ˻Ώ˺˽
ι ϪΗαΎγήΑ̵έΎ̯ΎϬ̪Ϩγϡ̵έΎ̯Ύ̪Ϩγ̵έΎ̰ϬΤԩԩ˻Ώ̵έΎ̯έΎϬΤԩγ˺Ώ˺˾
 ΪηϴΤμΗ ˼˼̌
 ΪηϴΤμΗ ΎΠϧΎϤϫ ϪΗαΎγήΑ̵έΎ̰Ϩϟ̵έΎ̰ϧϡˬ˻Ώˬ˺Ώ˺˿
 ̮̪Α̮̪ԩ˻Ώ˺̀
 Ύϣ˺́
ϪΗαΎγήΑ̵έΎ̯ΎϬ̪Ϩγϡ̵έΎ̯Ύ̪Ϩγ̵έΎ̰ϬΤԩԩ˻Ώ̵έΎ̯έΎϬΤϨγ˺Ώ ˺̂
 ΪηϴΤμΗ ˺̋˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ΎΠϧΎϤϫ
 ΪηΎΑ˻Ώ˻˹
 ϥˬ˻Ώ˻˺
 ϪϫΩϮγέϩΩϮϤϧ˺Ώ˻˻
 ˼˼̌ι ϪΗαΎγήΑ̵έΎ̰ϧϭϡ̵έΎ̰Ϩϟϭ̵έΎ̰ϧϭ˻Ώ̵έΎ̰ϧϭ˺Ώ˻˼
 ΪηϴΤμΗ
 Ύ̢ΑϡΪϴ̡ˬ˻ΏΩΎη˺Ώ˻˽
́˽





 ˺˹



 Ζ̢Ϥ̯έϥˬΪηΎΑ ΕέΩ ˬϪ ˷μΣϡϭΩή̳ϭΪϨϳϮ̳ ̮Ϥ̳ ˺>ΕήϬ̢γ@ˬΪηΎΑ ΕέΩ Ϫ ˷μΣ
ή̳ ˾ΪϨϳϮ̳ ̮Ϥ̳ ˽>Ϧϴϟ@έϥˬ˼ΩϮθΑϮϠ̳έΩζΒϨΟˬ˻ΕέΩ ήΑήΑή̳ϭΪϨϳϮ̳ ̮Ϥ̳
̮Ϥ̳ ́ϞΑ! έ ϥ ΪϨ̩Ϫγ ϭ  ˮ  ΪϨϳϮ̳ ̮Ϥ̳ ̀>ΖϟϭΪϧ@ ˬΪηΎΑ ˿ΕέΩ ΪϨ̩ ϭΩ ήΑήΑ
ϭ ί ϭ  ˺˼ΪηΎΑ ̮Ϥ̳ ˺˻>ϦϬΑήΗ@ ˺˺ˬΪϳΎϤϧ Ϣϳϼϣ ˺˹ϮϠ̳ έΩϪ̯ ϥ ΪϨ̩έΎϬ̩ ϭ ̂ΪϨϳϮ̳
ή̳ϭ˺̀ ΪϨϳϮ̳̮Ϥ̳˺˿>ϝή̯@έϥέ˻́˺ΏˬΪηΎΑ˺˾̶ΑϮΧϪΑϭ̶Π̯ϪΑέΎϴδΑ˺˽ή̳
έΩϪ̯έϥϭΪϨϳϮ̳ ̮Ϥ̳˻˻>Ζϫ@˻˺έϥˬΩϮθΑ˻˹ήγζΒϨΟ˺̂ήγήΧΎΗϝϭ˷  ˺́ί
ϩΩΎϳίϮϠ̳έΩέ˼˼ϡϪ̯ήγζΒϨΟ˻˾

˻˽

ϭΪϨϳϮ̳̮Ϥ̳˻˼ΖγϻˬΩϮθΑζΒϨΟ ήγϝϭ˷ 

˻̂έΎΑ ϭ ϩΩΎϳί ϮϠ̳ έΩ ˻́Ϫ̯ ήγ ζΒϨΟ ϭ ΪϨϳϮ̳ ̮Ϥ̳ ˻̀>Εϭϼ̡@ ˬΪϳΎϤϧ εϮΧ ϭ ˻˿ΩϮη

 
ˬ˻Ν  65ΎΑϪδϳΎϘϣΎΑϭ ˻˻̂ι βϟαΎγήΑΕήϬ̡ϡΕήϬΑˬ˻ΏΕήϬԩ˺Ώ ˺
 ΪηϴΤμΗ ˺̀˻ι
 ΖγέΩϡΪηΎΑ˺Ώ˻
 ΩϮθϧϡˬ˺Ώ˼
 ˺̀˻ ιˬ˻Ν  65ΎΑϪδϳΎϘϣΎΑϭ ˻˻̂ι βϟαΎγήΑΖϟϭΪϳ˻ΏΖϟϭΪϧϡˬˬ˺Ώ ˽
 ΪηϴΤμΗ
 ϭϡˬ˻Ώ˾
 ΕέΩϡˬ˺Ώ˿
ˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻˻̂ι βϟαΎγήΑ̮ϳϮϫϡˬ̮ԩϮϫ˻Ώ̮ΑϮϫ˺Ώ̀
 ΪηϴΤμΗ ˺̀˻ι
65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑ˱ΎϤδϗ̮Αϡ̮ϟ˻Ώ̮ϠΑ̮Α˺Ώ́
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν
 ̂
 ϮϠ̳έΩ˺˹
 ήϧˬ˻Ώ˺˺
ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑΖγΎϧϮΧΎϧϡ̮ϨϬԩήϬΑ˻Ώ̮ϨϬΑήΗˬ˺Ώ˺˻
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65
 ΪϨϳϮ̯˻Ώ˺˼
 ϭίή̯ˬ˻Ώ˺˽
 ̶ΑϮΧΎϧ˺Ώ˺˾
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑ̮ϟή̯ˬ˻Ώˬ˺Ώ˺˿
 ϡ˺̀
 έΩϪ̯ήϧ˻Ώ˺́
 ήΑ˺Ώ˺̂
 ˻Ώ˻˹
 έϥ˻Ώ˻˺
ˬ˻Ν  65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑ̮Ϩϫϡ̮ϫˬ˻Ώ̮Θϫ˺Ώ ˻˻
 ΪηϴΤμΗ ˺̀˼ι
 ̟ϻΩϮΒϧϡ˻˼
 ΖγϩΪηϩΪϴθ̯ςΧΕΎϤϠ̯Ϧϳ̵ϭέΎϣ˷ ήγήΧΎΗϝϭή̯˻Ώ˻˽
 ˺Ώ˻˾
 ϡˬ˺Ώ˻˿
ϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑΕϭΎ̡ΩϡΕϭΎϳΩԨϭΎϳΩ˻ΏΕϭΎԩΩ˺Ώ˻̀
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65ΎΑ
 ϡ˻́
 ϭϡ˻̂
́˼





˾



ϢϫΩέΎϬ̩ ˭ΕέΪϣ ϢϫΩΰϴγ ˭˼>ΖϬ̢Ϥϫ@ ϢϫΩίϭΩ ˭˻>Εϭϼ̡@ ϢϫΩίΎϳ ˭˺Ζγϻ έ˺˻̀Ώ
˾>ήθϣ@ϢϫΩΰϧΎ̡˭˽ΖϣΎϧ
ˬ̀ΩήΧ˵  ˿̶ϳϭέϭΩίΎγήΑϩΎ̳ήϫϪ̯ΪηΎΑϦϴϨ̩ϖϳήρ̮ϳϪΑϭϦΘΧΎϨηϪΟϭϭ



̵ίϭϭίϭ ˺˹ΪϧίϮϨΑΩϭίΩϭί̶̴Θδϫ ̂ϪΑΖθ̴ϧ̮ϳίˬΖγίΎγ ̵́ϭΪϨϫϪ̯
˺˻ ˺˺
ΪϨϳϮ̳̮Ϥ̳έϥˬ˺˼ΪϨϫΩζΒϨΟϮϠ̳έΩέήγˬίϭϥϞΜϣ
˶  ϪΑ ϭΪϳήΑ

˾

ΖγεϭέϦϳϪΑ˺˾ϥϭ ΪηΎΑ ΕέΩˬίϭϥ˷ ؞μΣϡέΎϬ̩ˬ˺˽ή̴ϳΩϖϳήρϪΑϭ
̶̡˺̵̀ίϭˬΪϨϧίϢϫ˺˿̶̡̠̩ Ζ
˶ γΩήΑέ̟˼˻ϡΖγέ Ζ
˶ γΩ Ζ
˶ θ̴ϧ̮ϳϪ̶̯ΘϗϭϪ̯
ΪϨ̩ϭΩϭΩϮθΑ˻˼>Ϫ̴ϟ@ˬ˻˻ΕέΩΪϨ̩ϭΩ˻˺ϭΪηΎΑΕέΩίϭ˻˹ϥβ̡ˬ˺̂ΪϳήΑ̶̡˺́έΩ
˻˾
˻˽
ˬϪ˷μΣϡέΎϬ̩ή̳β̡ΪϣΪϫϮΧ ˻˿>̵ΎϴϫΩ ϝΎΗ@ Ώ
˶ ΎΑέΩ Ϫ̯ ϥΎϨ̩ˬΩϮθΑ ή̳ˬ Ϫ̴ϟ

ϡϮϴγή̳ϭΪϨϳϮ̳˼˹̟ήΗ˻̂έϥˬ˻́ΩϮθΑ̟˻˼˻ΏήγζΒϨΟϮϠ̳έΩ>ϭ@ˬ˻̀ΪηΎΑΕέΩ

 
 ΖγΎϤϟˬ˻Ώ˺
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑΕϭΎ̡Ωϡˬˬ˻Ώˬ˺Ώ˻
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑΕήϤϫϡˬˬ˻Ώˬ˺Ώ˼
 ΖϣϮϫΖγϮϫ˻Ώ˽
ΎΑϭ ˻˼˹ι βϟαΎγήΑ Εήηϡ Εήϴθϣ˻ΏϑήθϣϡԨήδϣ˺Ώ ˾
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣ
  έϭΩ ίΩέϭΩίϩήϴϏϭέϮΒϨρέΩ˻Ώ˿
 ΩϮΧ˺Ώ̀
 ϱΪϨϫϡ́
 ˺Ώ̂
 ΩίϮϨΑˬ˻Ώˬ˺Ώ˺˹
 ΪηΎΑϥ̮Ϥ̯  ϭˬ˻Ώ˺˺
 ˺˻
 ΪϫΩ˺Ώ˺˼
 ˺˽
 Ϧϳϡ˺˾
 ήΑϡ˺˿
 Ϣϫϡ˺̀
 ϡˬ˺Ώ˺́
ΖγΩΖθ̰ϧ̮ϳϪ̰ϴΘϗϭϪ̯Ζγεϭέ Ϧϳ ϦϳΎΑϥϭΪϧϩΩή̯έΎϴΘΧεϭέέΎϬ̩  έΩˬ˻Ώ ˺̂
 ΪϳΎϴΑ ̶̡ ϪΑ έΩ̶̡ϢϫίϭϢϴϧϢϴϧ̶̰ΘδϫΎΑΝήϬ̵̯ϻΎΑήΑέΖγέ
 ˬ˻Ώ˻˹
 ϡϭΩ˺Ώ˻˺
 ԨηέΩϡ˻˻
 ϡϪ̰ϧˬ˻Ώή̯˺Ώ˻˼
 Ϫ̰ϧˬ˻Ώ̮ϟ˺Ώ˻˽
 Ϫ̪ϧΎϨ̩ϡ˻˾
 ̵ΎϴϫΩΩΎϧϡ̵ΎϬԩΩέΎԩ˺Ώ˻˿
 ϡˬˬ˺Ώ˻̀
 ΩϮθϧ˻ΏΩϮϨθΑ˺Ώ˻́
 ˺Ώ˻̂
 Εήγ˻ΏΖηήΑ˺Ώ˼˹
́˻





 ˺˹



έΩ̮Ϥ̳ΪϨ̩ϭΩ˻ϭΪηΎΑέ˻˼˻Ώ ̱έ̟ϭέϞ˶ Ϙϧ̟ϻϪ̯Ζγϥ̟˼˻˺̶ϨΠϨϬΑ̟ϭέϭ
ϢϫϭΪηΎΑ ̶̂ϨΠϨϬΆ̟ϭέ̟ϻϭέΩ ̀Ϣϫ ˿Ϫ̯Ζγϥ ˾̶ϨΠϨϬΑ˽>̶ϳΎϬΘγ@ ϭΪϳΎϴΑ ˼ϭ
 ˮ  ̟ϻΚθ̰ϧ ˺˼ΪϨϫ ΡϼτλέΩέϦϳϭ
 ˺˻Ϊϳ̶ΑϮΨΑ ˺˺ϥέΩίΎγϦϴΑ ˺˹>̶ϳΎϬΘγ@
˶
ΪϨϳϮ̳
˺˿

˺˾

˺˽

 ϢϠϋௌϭέ˼˻ϡϪΘδϫ̶ϫΎ̳ϭΪηΎΑ ΪϠΟ˴ ̟ϻ̶ϫΎ̳Ϫ̯Ζγϥ Ζ̢ϟϢγϭ

 ϥΩΩζΒϨΟέήγ̶ϨόϳˬΎϫ̮Ϥ̶̳ϣΎγϥΎϴΑέΩϡέΎϬ̩Ϟμϓ
˭˺̂>Ϧϴϟ@ϡέΎϬ̩ ˭Ζ̢Ϥ̯ ϡϮϴγ ˭ ˺́>ΕήϬ̢γ@ ϡϭΩ ˭˺̟̀ήΗ ϝϭ˷  ˬΖγ ϩΩΰϧΎ̡ ϥ ϭ
ϢϫΩ ˭˻˽>Ζϫ@ϢϬϧ ˭˻˼>ϝή̯@ϢΘθϫ ˭˻˻>ϦϬΑήΗ@ ϢΘϔϫ ˭˻˺>ϞΑ@ Ϣθη ˭˻˹>ΖϟϭΪϧ@ϢΠϨ̡

 
 ̶ԩϨϬΤϧ˺
 έΩˬ˻Ώ˻
 ϭέΩˬ˻Ώ˼
ΎΑϪδϳΎϘϣΎΑϭ ˻˼˼ι βϟαΎγήΑϲԩΎϬΗϡ̶ΎϫՌ̶ΎϬΑ˻Ώ̵ϭΎϬԩ˺Ώ˽
 ΪηϴΤμΗ ˻˹˻ιˬ˻Ν 65
 ̶ԩϨϬΤϧ˾
 ΪϧϩΩή̯έήϘϣΪηΎΑ̭έ̟ϭέϖϓϮϣ˻Ώ˿
 ˺Ώ̀
 ϭ̟ϭέϡˬ˺Ώ́
 ̶ԩϨϬΤϧ̂
ΎΑϪδϳΎϘϣΎΑϭ ˻˼˼ι βϟαΎγήΑϲԩΎϬΗϡ̶ΎϫՌ̵ΎϬԩ˻Ώ̵ΎϬΑ˺Ώ˺˹
 ΪηϴΤμΗ ˻˹˻ιˬ˻Ν 65
 Ϧϳ˺˺
 ΪϳΎϴΑϡˬˬ˻Ώ˺˻
 ϡ˺˼
 ԨϴϟΎϤη˻Ώ˺˽
 ΪϠΑϡ˺˾
 ϢϠϋௌϭΏϮμϟΎΑ˻Ώ˺˿
 ΕήΑ˻Ώ˺̀
 ˺̀˻ ιˬ˻Ν  65ΎΑϪδϳΎϘϣΎΑϭ ˻˻̂ι βϟαΎγήΑΕήϬΑˬ˻ΏΕήϬԩϡˬ˺Ώ ˺́
 ΪηϴΤμΗ
 ΪηϴΤμΗ ˺̀˻ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻˻̂ι βϟαΎγήΑΖϟϭΪϧϡˬˬ˻Ώˬ˺Ώ˺̂
 ˺̀˻ ιˬ˻Ν  65ΎΑϪδϳΎϘϣΎΑϭ ˻˻̂ι βϟαΎγήΑ̮ϳϮϫ̡̮Ϯϫϡˬ˻Ώˬ˺Ώ ˻˹
 ΪηϴΤμΗ
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻˻̂ι βϟαΎγήΑ̮ϠΑϡˬˬ˻Ώˬ˺Ώ˻˺
ΎΑϭ ˻˼˹ι βϟαΎγήΑ̮ϨϬΑήΗϡ̮ϨϬ̡ή̡̮ϨϬΗή̡˻Ώ̮ԩϬԩήԩ˺Ώ˻˻
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣ
 ΪηϴΤμΗ ˺̀˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑ̮ϟή̯ϡˬˬ˻Ώˬ˺Ώ˻˼
ˬ˻Ν  65ΎΑϪδϳΎϘϣΎΑϭ ˻˼˹ι βϟαΎγήΑ̮ΘΑέ̮ԩԩ˻Ώ̮Ϩϫϡˬ˺Ώ ˻˽
 ΪηϴΤμΗ ˺̀˼ι
́˺





˾



˻ΖγϪΟϭΪϨ̩Ϫ̯̟ϻ˺ϞϴμϔΗέΩϡϮϴγϞμϓ
̟˼˺ϡϭΩ ̀ήΑϦϳϭˬ˿Ζ̢ϟ˾>̡̮ϭέ@ ˽ϭ Ζ̢ϟ̱έ ˼ΖγϢδϗΖϔϫ ̟ϻϪ̯ΖδϧΩΪϳΎΑ
̶̰ϳˬ˺˼Ζγ ˺˻ϪΟϭϭΩ ˺˺ήΑ ˺˹ΰϴϧϦϳϭ˭̶̂ϨΠϨϬΑή̴ϳΩϭ Ύ̰ϨϬ̳Εή̶̡̰ϳˬΖγ ́ϪϧϮ̳
Ζ̢ϟϢγ˺́ϭ˭˺̶̀ϨΠϨϬΑ˺˿>̶ϳΎϬΘγ@ή̴ϳΩϭ˺˾̶ϨΠϨϬΑ˺˽>̡̮ϭέ@
ˬϩήϴϏϭ˻˺̶ϫϭέϭ˻˹̶ϳΎϬΘγ̶ϨόϳˬΎΟΖϔϫέΩϪ̯Ζγ ̟ϻϥ˺̂Ζ̢ϟ̱έ
Ζγ̟ϻήΘϬΑϦϳϭΪϳΎϤϧέΎϴδΑ̱έ
ϥ ϖϓϮϣ ˬΪϧϩΩή̯ έήϘϣ ˻˾̱έ˻˽̟ϭέ Ϫ̩ήϫ Ϫ̯ Ζγ ϥ ˻˼Ζ̢ϟ˻˻>̡̮ϭέ@ ϭ
˻́ϭ ΪηΎΑ ̮Ϥ̳˴  ΎΑ ̱έ̟ϭέ ϞϘϧ Ϫ̯ Ζγ ϥ ˻̀Ύ̰ϨϬ̳Εή̡ ϭ ΪηΎΑ ̟ϻ˻˿>̡̮ϭέ@
ΪϳΎϴΑ̶ΑϮΧ˼˻ΎΑϭέΩέΎϴδΑ̵Ύϫ̮Ϥ̳ϭΪηΎΑ˼˺̱έ̟ϭέϖϓϮϣ
˼˹Ϫ̯Ζγϥ˻̶̂ϨΠϨϬΑ
˶

 
 Ϟλ˻Ώ˺Ώ˺
 ˻Ώ˻
 ϝϭˬ˻Ώ˼
 ϡϭΩ˻Ώ˽
 ΪηϴΤμΗ ˻˹˺ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻̋˻ι βϟαΎγήΑ̟ϭέϡˬˬ˺Ώ˾
 ΖԩϟΎԩέ˻Ώ˿
 ήϫϡˬ˻Ώ̀
 ϪΟϭˬ˻Ώ́
 ̶ϨΠϨγϡ̂
 ˻Ώ˺˹
 ˺˺
 ϪϧϮ̳ˬ˻Ώ˺˻
 ϡ˺˼
 ΪηϴΤμΗ ˻˹˼ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻̋̋ι βϟαΎγήΑ̟ϭέϡˬˬ˻Ώˬ˺Ώ˺˽
 ˮ ϲԩϬΠϨԩԩϡ̶ԩΤϨγ˺Ώ˺˾
 ϲԩΎϬΗϡ̶ΎϫՌ˯ΎϬΑ˺Ώ˺˿
 ̶ϨϬΑ˺Ώ˺̀
 ̵ή̰ϳΩ˺́
 ΐϴϟΎ̯έԨԩϟΎϤγή̰ϳΩ˻Ώ˺̂
 ΎϬϧΎϬΘγˬ˻Ώ˻˹
 ̶ϭέ̶ϫϭέέ˺Ώ˻˺
 ΪηϴΤμΗ ˻˹˺ιˬ˻Ν 65ΎΑϪδϳΎϘϣΎΑϭ ˻̋˻ι βϟαΎγήΑ̟ϭέϡˬˬ˻Ώˬ˺Ώ˻˻
 ΖϴϟΎ̡ϭέΩϡ˻˼
 ˺Ώ˻˽
 ̱έ̟ϭέϡ˻˾
 ̟ϭέϡˬˬ˻Ώˬ˺Ώ˻˿
 Ύ̰Ϩ̯ήΑˬΎ̰ԩϬ̯ήԩ˻Ώ˻̀
 ˻Ώ˻́
 ̶ϨϬΠϧ˻̂
 ˼˹
 ˺Ώ˼˺
 Ύϧ˻Ώ˼˻
́˹





˾



˼ΝήϬ̯ίϪΒΗήϣϡϭΩΪϨϳϮ̳ϝϭ˷ ˻ϥΎϬΘγ
˶
˺έΎ̪ϨγέϦϳϭΪϳΎϴΑ ΝήϬ̯ήΑˬϪΘϓέ ̱έϥ
ΝήϬ̯ήΑίΎΑˬϩΪϴγέ ήγ ̵ΩΎΑϪΑ ́ΎΗˬ̀>ϪΘϓέ@ ˿ϢϴϧϢϴϧϪΑΎϫήγ ˾؞ϤϫήΑ ̟˻˻ ˻Ώ ˽ήγ
ˬ˺˺ϻΎΑΝήϬ̯ήΑΎΠϨϳίˬϪΒΗήϣϡϮϴγΪϨϳϮ̳ϡϭΩ ϥ
˶ ΎϬΘγ ˺˹έΎ̪ϨγέϦϳέ˼˺ϡϭ ̂Ϊϳ
έϦϳϭ ˺˽Ϊϳ ΝήϬ̯ήΑίΎΑˬ˺˼ϩΩϮϤϧ ˺˻έϮΟϭϦϳήϳί̵ΎϫήγΎΑϭϪΘϓέˬ̠ϴΗ̶Ϩόϳ
ϭϪΘϓέϻΎΑϢϫ̠ϴΗίˬϡϮϴγϖϳήρϪΑˬϪΒΗήϣϡέΎϬ̩˺̀ϭΪϨϳϮ̳ϡϮϴγ˺˿ϥ
˶ ΎϬΘγ˺˾έΎ̪Ϩγ

˾

ϭ̵έΎϴθϫϪΑίΎΑˬϩΩή̯ΖϓέϭΪϣϪΒΗήϣ ˻˹ϪγϭΩ ̠ϴΗήΑ̶Ϩόϳˬ˺̂ϩΩϮϤϧέϮΟ ̠ϴΗ ˺́ΎΑ
˻˼ΪϨϳϮ̳ϡέΎϬ̩ϥΎϬΘγ
˶
˻˻έΎ̪ϨγέϦϳϭ˻˺ΪϳΎϴΑΝήϬ̯ήΑ̱έˬ̶ΑϮΧ
˻˾
˻˽
Ϧϳ˻˿̵ΎϨΑϭΩϮΑΪϫϮΨϧϪΟϭέΎϬ̩ϦϳϥϭΪΑˬ̟ϻϢδϗ
˶  ήΑ̱έϊϴϤΟ έΩβ̡

 ϥ·Ϊϳ̶ϣ ˼˹ϩΪϨϳϞμϓέΩ ˻̂ϪϤϫϞϴμϔΗϪ̪ϧΎϨ̩ˬΖγ ˻́Ζ̢ϟ ̱έˬ̟ϻί ˻̀ϩϮΟϭ
̶ϟΎόΗ
Ի ௌέ˻̀˺Ώ˯Ύη

 
 ϲϨγϡέΎ̪ԩγ˺Ώ˺
 ˬ˻Ώ˻
 έϦϳϭΪϳΎϴΑ˻Ώϥϭϭ˺Ώ˼
 ˬ˻Ώ˽
 ϡ˾
 ϢϴϨϧϢΗϪΑ˿
 έΎΘϓέϡˬˬ˻Ώˬ˺Ώ̀
 ˬ˻Ώˬ˺Ώ́
 ΪϳΎΒϳ˻Ώ̂
 έΎΠϨγϡ˺˹
 ϪΘϓέ˻Ώ˺˺
 ωϮΟέˬ˻Ώˬ˺Ώ˺˻
 ΩϮϤϧ˺Ώ˺˼
 Ϊϳ ΪϧήΑΝήϬ̯ήΑέΎΑϩΩή̯έϮΟ  ϭ˯ΎϫήγϦϳήϳίΎΑϭˬ˻Ώ˺˽
 έΎ̪Ϩγ˺Ώ˺˾
 ˺˿
 ϡ˺̀
 ΎΗ˺́
 ϩΩή̯˻Ώ˺̂
 ˺Ώ˻˹
 Ϊϳˬ˻Ώ˻˺
 έΎ̪Ϩγ˺Ώ˻˻
 ΪηΎΑϡ˻˼
 ϦϳέΩˬ˻Ώ˻˽
 ήϫϡˬ˻Ώ˻˾
 ̵ΎϬΑ˺Ώ˻˿
 ϡˬ˺Ώ˻̀
 ΐϟΎ̯έϡ˻́
 ϡ˻̂
 ϩΪγ˺Ώ˼˹
̀̂





 ˺˹



έΎϴΘΧ ˽έΩϩΪϨΑϦϴϨ̪ϤϫˬΖγΩήϣέΎϴΘΧϪΑϥί ˼Ϫ̪ϧΎϨ̩ή̴ϳΩϭ˻ΪϧΩϮϤϧ ˺ϥίϪΑήϴΒόΗ
Ϫ̯ ̶̂ϘϴϘΣ Ω˶ ήϣ ˬΩήϣ ί Ωήϣ ϭ ́Ζγ ̀ϩΪϨΑ ˬ˿ΎΠϨϳ έΩ ˾ϥί ί Ωήϣ ˬάϬϟ Ζγ ΪΧ
˺˻
˺˺
ϡΩϮΑΪϫϮΧΖγέΩ˺˼έϮΑΰϣΐ
̶ϨόϣϡήΟϻ
ΖγΪΧ˺˹Ε
˶ Ϋ
˶ ϠτϣήΑ έϮ̯άϣϑϭήΣ
˶
˶

̶ϣϖϠτϣϮΤϣˬϩΪϳΩή̳ήΛ΄ΘϣϑϭήΣϦϳ؞ϧήΗϪΑϖΣ ϥ˶ ΩήϣϪ̯Ζγ˺˾ϥί˺˽ϭ ̟˼˹

˺˿ ΏϮμϟΎΑϢϠϋ
˷
ௌϭ ΪϧϮη

˾

  ˺̟̀ϻϥΎϬΘγέ ϥϪ̯ ̟ϻ ϡΎϘϣ
ϦΘΧΎϨηέΩϡϭΩϞμϓ
˶ έΎϬ̩
˶
˶
˺́ΪϨϳϮ̳
έΩϮϤϧ̱έ˻˻ϭϥΪϣίϪ̯
̟˻̌˺ΏΖγϥˬϥϭ˻˺Ζγ˻˹ήγ ˮ
˶
˻˾˻˽





ϭέΎ̯ΩΪϣ Ϫ̯ ήγ ˮ

˻˼

˺̂

̮ϧΎϬΘγϥϝ ˷ϭ

̮Ϭ̩έϡϮϴγΪϨ̯ϩΩΎϳίέ ̱έϪ̯ ήγ ˮ ̡̮ϭέϡϭΩΩϮη

Ωήϴ̳ϼΟ̱έˬϭϥ˶ ΪϣίϪ̯ήγ ˮ ̮ϳήΘϧϡέΎϬ̩ΪηΎΑ
ή˶ γ ̵ΩΎΑήΑϪΒΗήϣϝ ˷ϭˬ̱έήϫ˻˿έΩϪ̯ΪηΎΑϪΟϭέΎϬ̩ϦϳϪΑϥϦΘηΩήΑϭ
 
 ϥΎϧί˺
 ΪϧΩή̯ϡΪϳΩϪ̯˺Ώ˻
 ϥΎϨ̩˺Ώ˼
 ϪΑˬ˻Ώ˽
 ϥΎϧίϡ˾
 ΎΠϧ˻Ώ˿
 ϩΪη˺Ώ̀
 ˬ˻Ώ́
 Ζγˬ˻Ώ̂
 ΕέΩ˺˹
 ΪϧϩΩΎϬϧϡˬˬ˺Ώ˺˺
 ΕΩΩήϔϣΕΩήϔϣ˻ΏΪϣ˺Ώ˺˻
 ΖγΎϧϮΧΎϧϡέϮ̯άϣˬ˻Ώ˺˼
 ϡ˺˽
 Ϧϳˬ˻Ώ˺˾
 ˺˿
 ˬ˻Ώ˺̀
 ΪϨϳϮ̴ϴϣϡˬ˻Ώ˺́
 ̮ϳΎϬΘγϡϥΎϬΘγ˺̂
 ̟ήγ̮ϳΕήδ̰ϳ˻Ώ˻˹
 ˻˺
 ϥ˻˻
 ̮ϴϨϬ̩̮ԩϬΣ˻Ώ˻˼
 Ϧϳϡ˻˽
 ϦԩԩΎ̯ΩΪϣ˺Ώ˻˾
 ϭΩή̯ϡ˻˿
̀́





 ˺˹



ϭ©ΎΗªΖγϦϳˬ˿˾Ϊϳ̶ϣ ˽̟ϻέΩ ˼ϥ̵ϮγϪ̯ˬϑϭήΣή̴ϳΩ ˻ϭΖγௌϥ ˺Ϫ̯
˺˺©>ϮΗ@ªϭ˺˹©Εέª̂ϭ́©Ϊϧª̀ϭ©̵έªϭ©ϥ ª
ˬ©̵έª ̶Ϩόϣ ϭ ˭˺˽©Ζδϴϧª ˬ˺˼©ϥ ª ̶Ϩόϣ ϭ ˭ΪηΎΑ ˺˻©ϮΗª ˬ©ΎΗª ̶Ϩόϣ ϭ
˺˿
˺˾
ˬ˺̀©Εέª̶Ϩόϣϭέ˻˻˻Ώ˭©ΪΧ Ζ
˶ ΒΤϣ̵ΎϳέΩªˬ ©Ϊϧª̶Ϩόϣϭ˭©ϥίέ˼˹ϡ ̵ª

©έϮΗªˬ˺́©>ϮΗ@ª̶Ϩόϣϭ˭©ϝΎλϭª
ϥˬ˻˺̶ϨόϣϪΑˬΪηΎΑ ˻˹>ϮΗ@Εέ Ϊϧ̵έ ˺̂ϥΎΗϑϭήΣϪϤϫωϮϤΠϣϪ̯ϥΪΑϭ
ΖγϝΎλϭβ̡ˬϭ˻˾ΖΒΤϣ̵ΎϳέΩ˻˽έΩϥί̵˻˼̵ϮηΖδϴϧϮΗή̳Ϫ̯˻˻Ζγ̶ϳΪΧ
˻˿
˻̀ϥ
˶ Ύ̴Θϓέϭήϓ Ζ
˶ ϗΎϓήΑήόθϣ˵ ΖγϩέΎηˬ̶ϨόϣϦϳ ΕέΎΒϋϪ̯ΖδϧΩΪϳΎΑΪΧΎΑήΗ

ϩήϴΗ
έ ϥΎθϳ ˼˹ϥήΑΎϨΑ Ϊϧ ϥΎϧί ؞ΑΎΜϣ ϪΑ ˻̂ϞϓΎϏ ϡΩήϣ
Ϫ̯ ΞϬϧ Ϧϳ ϪΑ ˬ˻́ΖϠϔϏ ̭Ύϐϣ
˶
˶

 
 ϭ˺Ώ˺
 ˬ˻Ώ˻
 ΎϬϧϡ˼
 ̭έΩ˺Ώ˽
 ΪϨϳ̶ϣϡ˾
 ˻Ώ ΪϨϳ̶ϣϥ̵Ϯγ̟ϻέΩϪ̯ˬ˻Ώ˿
 ϡ̀
 ΪΑ˻Ώ́
 ϡˬ˻Ώˬ˺Ώ̂
 Ώέ˺Ώ˺˹
 ˯ϮϨΗϡϭϮԩԩԩ˻ΏϥϮϨϣ˺Ώ˺˺
 Ϯԩԩԩ˻Ώ˺˻
 Ϫϧϡˬ˺Ώ˺˼
 ԨԩԩΩ˻ΏΖδϨϳ˺Ώ˺˽
 ̵έ˻Ώ˺˾
 ΪΑ˻Ώ˺˿
 Ώέ˺Ώ˺̀
 ϮΌԩΗϡΆϴΗϮԩԩԩ˻ΏϥϮΌΗ˺Ώ˺́
 ϪϧΎΗ˺Ώ˺̂
 ؏ϮϨΗ˺Ώ˻˹
 ϪϧΎΗϡ ϥΎΗ ϡˬ˻Ώ ΖδϨϳϑϭήΣϪϤϫ ϪϋϮϤΠϣ ωϮϤΠϣ ˻Ώ έΩϪ̯έΪΧϭϡˬˬ˻Ώ˻˺
 Ϫ̯ΖδϨϳϪϤϫϲϨόϣ   ΪηΎΑ ϮΌԩΗϡˬΆϴΗ ϮϨԩΗ ΕέΪϧϡˬ ԨέΪΑϱέ
 Ϊη˺Ώ˻˻
 ̵Ϯη˻Ώ˻˼
 έΩϥίϡ˻˽
 ΖϨΤϣ˻Ώ˻˾
 ˻Ώ˻˿
 ϪΑϡ˻̀
 ΖγϞϘϋ˺Ώ˻́
 ϞϗΎϋ˻Ώ˻̂
 Ϧϳˬ˻Ώ˼˹
̀̀





˾



ϥΪϴϧΩή̳ϭϦΘηΩήΑ̶Ϩόϳˬ̟ϻ˺ΡήηέΩϡϮϴγΏΎΑ
˶
̮ϧήϴ̯ή̡˻έϥϪ̯ϥϥΎ̯έή̯Ϋϭ
̱έέΩήγ
˶
ΪϨϳϮ̳˼̵ΎϴϫΩ
 ˽ϞμϓΖϔϫήΑϞϤΘθϣ

̶ϨόϣϭΪϨϨ̶̯ϣ ̟ϻϥέΩϪ̯ ˾ϑϭήΣ̶ϣΎγϥΎϴΑέΩϝϭ˷ Ϟμϓ
ϑήΣ˿ήϫ
˺ΏέΩϪ̯

̂

Ζγ̶ΪλϥϭΖγ̶̰ϳΪΧ ̶́̀ϨόϣϪΑ©ªϝ˷ϭˬΖγϦϳϥϭ

ˬΩϮη̶ϣϒϟˬϑϭήΣ؞Ϥϫˬ̶θ̯ ˺˹Ϊϣ˴ ΎΑέϑήΣ̮ϳήϫή̳ΖγϑϭήΣϊϴϤΟ έ˻̌

 
 ΡήηέΩϡ˺
 ήϧ˺Ώ˻
 ΎϴϫΩΎ̯ϥήϴ̯ή̵̡ΎϴϫΩϥήԩ̯ή̡˻Ώ̵ΎϴϫΩΎ̯ϥή̯ή̡˺Ώ˼
 Ζγϡ˽
 ˺Ώ˾
 ήϫϡ˿
 ϥˬ˻Ώ̀
 ϥ̶ϨόϣϦϳϡ́
 ΖδϨϳΪλϭϡ̂
 ΪϳΎΑϡˬ˺Ώ˺˹
̀˿





˾




˱ϧϲ˱ϧϩ˴Ω̡̠
̟ϭέΖϴΟϭΎγ˴ Ύγ˴ έ̭
˴ έ ˱̟έ ˱̟ϩ˴Ωϲ˱ϧ α
˴ αϲ
˴
˴ ̮
˴ ̯˴ έ˴ έα
˴ α
˴ ̮
˴ ̯˴ έ
̟
˴ ̟˻́ϡ̡̠̟ϭέϥΎϴϠ̯ϦϤϳϭΎγ̡̮ϩΪ̡̮̯αΎ̡ΎγΎγέέ˴ ̡̮̯̠ϩ˴
˴ Ω ̠
˴ ˴̡̮̯
αέαέααα̟ϭέϡΎϴγϭΎγή̯έΏ ̮
̟
˴ ̯έ έ˴ Ύγ˴ Ύ̡ϲϧ αΎγή̯έή̰̯
˴
˴
ϲϧϩΩϲϧΎγή̯αΎγ̶ϧϩΩ̟ϭέΎϳέϮ̡ϭΎγ˴ ή˴̯έ˴ ή˴ ̯˴ ̟
˴ ̟ϩ˴
˴ Ω ˱̟Ϣ˴ ̯α
˴ ̡̠ϩ˴
˴ Ωϲ˱ϧϲϧ
ٚ
ϭΩ  έ
˶  ϡ̟ϩΩϲ
˶ϧαΎγϲϧϩΪ˶̡Ϣ˴̯ήγ˴ ̟ϭέή˴ϬϧΎ̯ϭαή̯ΎγΎγϲϧϩΩϩΩ̟
˶
˳ ̭
ϲϧαΎγϲϧϩΪ̡Ϣ̯˱ ήγΎ˱γ̶˱ϧϩ˱Ωϲϧϲ˳ϧΎγ˳ έ ΖγϩΪηϩΪϴθ̯ϑήΣϦϳήϳίέΩϩήδ̯
ϭΎγή̯ϡ̭αΎγ̭έαϲϧ
˱ϩΩ ˱̟̮ϤΑ̮ϤΑϩΩϲϧϲϧααΎγέέ̭ϡ̟ϩΩ
˶
Ύγ˴ ή˴̰ϣ ΐΑϩ˴
˴ Ωϩ˴Ω ˱̟ϩΩ ˱ΐϣ˱  ̭
˴ ή˱γ ˱α έ˱ έ ̮
˴ ̰Ϥϣ̟ϭέϲ̰ϳΎϧ
˴ Ωϲ˴ϧΎγ˴ ϲ˴ϧϲ˴ϧ ΐΑϩ˴
έ˻̂ ϡέΪ̯ ϦϤϳϭΎγ̠ϣ̮ϤΑ̟ϲ˴ϧ αΎ
˱ ϣ ˱̟ϩ˱Ω ̠
˴ γ˴  έ˴  ̮
˴ ϣ˴ έ ̮
˴ ϣ˴ ̟ϭέέΪ̯
Ύγ˴ ̮
˱ ̯˴ ̮
˱ γ̟ϭέ
˴ ̰˴ ϣΐΑϩ˱Ωϩ˱Ω̠
˴ ˴̡̮
˴ ̯˴ ̮
˴ ̯˴ α
˴ ˴ Ύγ˴ ή˴ ̯̮
˴ ̯Ύγ˴ ϩ˱Ωϲ˱ ϧϩ˴Ωϲ˴ ˴ϧ˴Ύγ˴ ή˴ ̯̮
έ˴  ̮
˱ ̯Ϣϣ˱  ˱̡̠ϩ˱Ωϩ˱Ω̟ϭέΎϧΩΎγ˴ Ύγ˴ ϩ˱Ωϩ˱Ω ϲ˴ ˴ϧϩ˱Ω ˴ϩΩ˱  ̟
˴ α
˴
˴ έ˴ ̡̮ ̮
˴ ̯ ̠
˴ ˴̡ϩ˴Ωϩ˱Ω ˱̠ϣ ̭
ααα
αϮ̰ϟΎϣϭΎ˱γ̶ϧϩ˱Ω ˱̠ϣ̮
˱ γα
˱ ̯Ϣϣ˴ ̡̠ϩ˱
˴ α̟ϭέ
˴
˴ έ˴ ̮
˴ Ω̶˱ϧϩ˴Ϊ˴̡̭
˴ α
˴ α
˴
̠
˱ γ ˱αϲϧϩ˴Ωϡ˴ ϩ˴Ωϲϧϲϧήγ
˴ ˴̡ϩ˱Ω̠
˴ ˴̡̠
˴ ˴̡̟ϭέϥήϬΑήϬ̰ϨγϭΎγ˴ ϲ˱ϧϩ˱Ωϡ˱ ϩΩϲ˱ϧ ˱Ώ̮
έ˴ ̮
˱ ̡Ύγ˴ ΎΑ˴ ϩ˴Ωϲ˱ϧϲ˴Ϩγ˴ Ύγ˴ ̮
˱ ̯̟ϭέή̳ΎΒϬϣϭΎγ˴ ̮
˱ ̯Ԩ˴ԩ̮
˱ ̡̭
˱ ̮
˱ ̯
˴ Α̮
˴ ϤΑ̭
˴ ̮
ϭ ̟˻̂ ϡ Ύγ˴  ή˴ ̯ Ώ
˱ ̡ ή˴ ϣ˴  ή˴ ϣ˴  έ Ϣ˴ γ˴  ˱α έ˱  ̮
˱ ̡ έ˴
˴ ή˴ ϣ˴  ήϤ˴ ϣ˴  Ύγ˴  Ώ
˴ ϲ˱ϧ ˱α ˱α έ˴  ̮
̶˴ϧԨ
˱ γα
˱ γα
˱ δϣ˴ Ύ˴̡̭
˱ ̮
˱ ̯̟ϭήϬΟήΑ
˴ ϣ̮
˴ έ˴ ̮
˴ δϣ˴ ̮δ˴ ϣ ˱̠ϣϲ˱ϧϲ˱ϧ ˱̠ϣ̮
˴ έ˴ ̮
 Ύγ˴ ̶˴ϧ
̀˾







έ˱  ˱α ˱αΎγ˴ έ˴ Ϫ̯Ϫ˴̯ϲ˴ϧϲϧϩ˱Ωϩ˴Ω̠˱̡ϩ˱ΩΪηΎΑϦϳϭ̟ϭέήϴϬΑϝϭΎϬ̯έϝΎ̰ηϞϴμϔΗ
̟ϭέϭΎγ έ˴ ̮̰̯ ˱̡̠ ̭
˱ ̮
˴ ̯Ϣϣ˴  ̟ϩ˴
˴ Ωϩ˱Ωϲ˱ϧϲ˴ϧ αΎ
˴ γ˴ Ύγ˴ ϲ˴ϧϲ˱ϧϩ˱Ωϩ˱Ω ˱̡̠ ϡ˱ ˴̱
̟ϭέ ϱέΎ̰δϳΩϭΎγΎ˱γέ ̭
˱  έ˴  ̭
˱  έ˴  ααΎϬΒϬΑ
˴  ̟ϩ˴
˴ Ω̶˴ϧ αΎ
˴ γ˴ ̶˱ϧ̶ϧϩ˱Ωϩ˴Ω ̟
˴ ̭
˴
̡̠̟ϭέ̟˻̊ϡ̶Ϡ̰ϣέϭΎγέϪ̯έ ˱̡̠ϩ˱Ω ˱̡̠Ύγ˴ ή˴̰ϣ ̟ϩ˱
˴ ΪϣΎγ˴ ϲ˱ϧϩ˴Ϊ˴̡Ϣ˴̯ή˱γ
ΎϧϮΧΎϧ Ϯϟϭαή̰ϣ̮̯̟ϩΩϩΩ̟ϩ˴ΩϲϧΎγΎγϲϧϩΪϣϭ ̠Ϥ̰γΎγή̰̰ϣή̰ϣ
˴
˱έ̮̯̠˴̡ϩ˱ΩϲϧαΎγ˴ Ύγ˴ ϲ˴ϧϩ˴Ω̡̠Ϣ̯έΎγ̮̯αή˴̰̯ή˴̯ ̡̠ϩ˱
˴ Ωΐ̢˴̯̟ Ζγ
ϩΩϲϧαΎγϲϧϩΪ̡Ϣ̯ήγΎγ˴ Ύγ˴ ή̰ϣ˴ ή̰ϣ˴ ̟ϩ˴
˱ ̯
˴ Ϊ̡̟ϭέ̶Ϡ̯Ϧ̯ϭΎγέ̮̯̟
˴ έ˴ ̮
ϩ˴Ϊ˴̡Ϣ˴̯ή˴ γ˴ ̟ϭέϱήϬ̯Ϯγϭαή̰ϣΎγΎγϲϧϩΩΎ̡Ύ̡ϩΩϩΩΎ̡αΎγΎγή̰ϣή̰ϣ̟
ϭΎγΎγέ̭̮ϟϢϣ̮ϣ̠ϣ̭Ϣϣ̟̟ϩΩϲϧϲϧ αΎγϲ˴
ϧϩ˴Ω̟̟ϩΩ αΎδΑϲ˴
ϧ
˴
˴
ϲϧϲϧΎγΎγϲ˴ϧϩΩϲ˴ϧϩ˴ΩαΎγΎγ˴ ϲϧϲϧϩ˴Ωϩ˱Ω̟
˱ ̯̮
˴ α
˴ έ˴ έ˴ ̮
˴ ̯̟ϭέΎϫϮγ
˴ ̭̭
αΎγϲϧϲϧϩ˴ΩϩΩ̠ϣ έ˻̋ϡ̮̯̟ϭέ ϪϬ̯ΎδϳΩϭΎγέέ̮̯έέ̮̯Ϣϣ ̟̟
˴
 ˱̟ ˱̠ϣ˴ ̟ϭέ̭έՋϬ̯ϭαή̰̯αϲ˴
ϧΎ̡αΎ˱
˴
˴ γή̰˱ ̰ϣή̰˱ ϣ̠
˴ ̡˴ ϩ˴ΩϩΩϲϧϲϧα̮̯
ϩ˴Ωϲ˱ϧαΎ
˱ ̯̮
˱ ̯Ϣϣ˴ ϩ˴ΩϩΩ˴ Ϣ˴ ϣ˴ ̭Ϣϣ˴ έ˴ αή̰˱ ϣ˴  ˱̠˱̡ϩ˱Ωϩ˱Ωϲ˱ϧϩ˱Ωϩ˱Ω ˱̟
˴ γ˴ ̮
˴ ̯α
˴ έ˴ έ˴ ̮
α
˱ ̮
˱ ̯Ύγή̰˱ ̯Ϣϣ̟
˴ έ˴ ̟
˴ ή˴ ̰˴ ϣ̠
˴ ̡˴ ϩ˱Ωϩ˱Ω̠
˴ ϣ˴ ̠
˴ ˴̡ϩ˱Ωϩ˱Ω̟ϭέέΎϫΪϨ̯ϭΎ˱γΎ˱γέέ˴ ̭
̟ϭέΖϠϟΎγέ̠˴̡ή̰ϣ̠
˴ ˴̡Ϣϣ˴ ̠˴̡̟ϩ˴
˴ Ωϩ˴Ωϲ˱ϧϲ˱ϧαΎ
˴ γ˴ Ύγ˴ ϲϧϲ˴ϧϩ˱Ωϩ˱Ω̠
˴ ϣ˴ ̮
˴ ̯˴ έ˴ α
˴
ή˴ ̯˴ έ˴ ̮
ϩΩ̠
˱ ήγ
˴
˴ ̯˴ Ϣϣ˴ Ϣϣ˴̠
˴ ˴̡ϩ˱Ωϩ˱Ω̟Ϣ
˴ ˴̡Ϣϣέ˴ ααή̯ή̯Ϣ˴ ϣ˴ ˱ϩΩ˴ϩΩϢ˱ ϣέ˴ αΎγ
˴ ϣ˱ ̭
ϲϧϩΩϩΩϢϣέααέ̮̯̭̟˻̋ϡϩΩϢϣ̟ϩΩϩΩ̟ϭέϢΠϨ̡ϭΎγΎγΎγϲ˴ ϧϲϧϩ˴Ω
έ˴ έ˴ ̭Ϣ˴ ϣ˴ ϲϫ̟ϭέϱήγΎϨϫΩΎϳέϮ̡ϭΎγέ̮̯̭ϩΩ̭ϢϣϩΩϩΩϲϧαΎγΎγϲϧϲϧ
ϭΎγΎγϲϧϲϧϩΩϢϣ̭ έ˴ ̭Ύγ˴ έέ̭̮ϟϢϣ̮̯ϢϣέαΎγ˴ έ έ˴ ̭Ϣϣ ̮
˴ ̯ έ˴
˱ϧϩ˱Ω̟ϭέϲϟϭϼΑ
έ˴ έ˴ ̡̮̯̠˴ ϩ˴Ωϩ˴Ω̠˴̡̮
˴ ̯ήγ˴ Ύγ˴ έέ˴ ̮̯̠
˴ ˴̡ϩ˱Ωϩ˱Ω̠
˴ ˴̡̭
˴ ̭
˴ α̶
˴
̠
ϧϲ˴ϧϩΩϩ˴Ωϲ˴ϧα̟ϭέΎϴϬϟϭΎγ̭έέ̡̮̯̠ϩ˴Ωϩ˴ΩϲϧαΎγΎ˱γ
˴ ˴̡̭έ˴ α
˴ αϲ˴
˴
ϩ˴Ϊ˴̡Ϣ̯ήγ˴ ̟ϭέ̵ΩϮΗΎγέ̭έ˴ έ˴ ̡̮̯̠ϩΩ̡̠ϩΩϩΩϩΩ˴ ϲϧϲ˴ϧαΎγΎγϲ˴ϧϲ˴ϧϩ˴Ωϩ˱Ω
ϡ ϲϧϩΪ̡Ϣ̯ήγαέέΩ̡̮̯̠ϩΩϩΩ̟ϭέ ϱέϭΎγΎγΎγέ ̭
ϧ
˴ ϡ ̟ϩ˴
˴ Ωα αϲ˴
˴
α
˴ έ˴  ή˴ ̰˴ ϣ˴  ̠
˴ ϣ˴  ̮
˴ ϣ˴  ̠
˴ ˴̡ Ϣ˴ ϣ˴ ϩ˱Ωϩ˱ΩΎ˱̡Ύ̢ϣ˴  ̠
˴ ˴̡ϩ˱Ω̟ϭέΎϴ̯ϮΟΎγ˴  έ˴  ̟ϩ˱
˴ Ω̶˱ϧ α
˴ α
˴  έ˻̌
ϡ˴ ̮
ϣ˱ ̭
˱ ̯αΎ
˴ γ˴ ̟
˴ αέϢ
˴
˴ αΎ
˴ γ˴ ̶˱ϧϩ˱Ωϲ˱ϧϩ˱Ω ˱αΎγ˴ ̟
˴ ˴̡̭
˴ ̠˴̡̟ϭέϱήγΎϨϫΩ
˴ ̮
˴ ̯˴ ̠
˶
ϩ˴Ω̭
˱ ̯̟ϭέϱήγ
˴ ̠˴̡Ϣϣ˴ ̠
˴ ̡˴ ϩ˴Ω̠˴̡̭
˴ έ˴ α
˴ α
˴ έ˴ έ˴ ̮
˴ ̡̯̮ϩ˱Ω̠˴̡̮
˴
˶ Ζϴ̩Ύγ˴ έ˴ ̭
ϡ ˱̟ϲ˴ϧϲ˴ϧ̟ϲ
Ωϩ˴Ω̠
˴ ˱ϧϲ˱ϧϲ˱ϧ̟ϭέ̵ήδϟΎϣϭΎγΎγή̯αΎγέέ̭̭ϩ˴
˴ ˴̡̮
˴ ̯̟
˴
˶
ϭΎγ˴ Ύγ˴ Ύ̢˴ ϣ˴  ̭
˱
˴ Ύγ˴  ̭
˴ Ϣ˴ ϣ˴  ̠
˴ ˴̡ϲ˱ϧϲ˱ϧ ̠
˴ ˴̡ϲ˱ϧϲ˱ϧΎ˱γΎ˱γϲϧϲϧ ̠ϣ˴ ̮ϣ̭ α
˴ α
˴ ̭
ϩ˱Ω̟
˱ ̯Ϣϣ˱ ̟
˴ ̟˻̌ϡϢϣ˱ έ˴ αΎ
˴ γ˴ ή˴ ̯˴ έ˴ έ˴ ̮
˴ ϡ˱ Ϣϣ˱ έ˴ α
˴ α
˴ έ˴ ̭
˴ Ϣ˴ ϣ˴  ˱̟Ϣϣ˴ ̟ϭέ̶δϳΩ
Ϣϣή˴ γ˴ αϩ
˴ Ω˴ Ύ˱γή̯˱ ή̰˱ ϣΎ˴̡Ύ˴̡ϢϤ̯ήγ˴ Ύγ˴ Ύγ˴ ϩΩϲ˴ϧαΎ
˴ γ˴ ή˴ ̯˴ έ˴ ̭
˴ Ϣϣ˱ ̟Ϣ
˴ ϣ˴ ϩ˱ΩϲϧΎγ˴ ϲ˴ϧ
ή˴̰ϣ˴  ˱̠˴̡Ϣϣ˴ ̮
˴ ̯˴ έ˴ έ˴ α
˴ α
˴ έ˴ ̭
˴ α
˴ έ˴ α˴έ˴ ̟ϭέ̵έήΑϭΎγΎγΎγ˴ ή˴̯ή̰˱ ϣϢϣΎ˴̡Ύ˴̡
̲ϧέΎγή̰ϣΎ̡ϩΩΎγΎγ˴ ϲϧϲϧϩ˱Ωϩ˱ΩΎ̢ϣ˴ ̭ήγ˴ Ύ˱γή˴̯ έ˴ ή˴̰ϣ ̮
˴ γ ή˴ ̰˴ γ˴
˴ ̯έ έ˴  αΎ˱
ΎγΎγέ̮̰ϣϢϣΏϩΩϲϧαΎγΎγϲϧϲϧϩΩ̡̠Ϣϣ̮̯ήγΎγή̯̮̯Ϣϣ̡̠̟ϭέ
̠
˴ ̡˴ ̟ϭέ̮ϧέΎγέϮԩϭΎγέή̯ΎγΎγΎ̡αΎγή̯έ̟έέ̭̮̯Ϣϣ̡̠ϩΩ̶ϧα
ϝϭΪϨϫϭΎγή̯έ̭̮̯Ύ̡̭̮ϟΎ̡̮̰ϣ ̟ϩΩΎ
˴
˴̢ϣ̭ αΎ
˴ γ˴ ή̯ έ˴  ̭
˴ ̮
˴ ̯˴ Ϣϣ˴
ϲ˱ϧϲ˱ϧϩ˱Ωϩ˴Ϊϣ˴ ̮
˱ Ϥ̰γΎ˱γ̮
˴ γΎγ˴ ̮
˴ ϣϩΪϣέ˻̀ϡ̮
˴ γα
˴ ̮
˴ ϣϩΪϣ˴ ̭
˴ α
˴ ̮
˴ γ˴ ̟ϭέ
̡̠˴ ϩ˱Ωϲ˴ϧϩ˱Ωϲ˱ϧϲ˱ϧϩ˴Ωϩ˱ΩΎ˴̢ϣ˴  ̮
˱ γΎγ˴ έ ̮
˱ ̯ϣ˴ ΎΒ˴̡̟ϭέέϼϣΎγ̮ϣϩΩ˱ ϲ˱ϧϲ˱ϧΎγΎγ˴
Ϣ˴ ϣ˴ ̟ϩ˱
˴ Ωϩ˱Ω̠
˴ ϣ˴ ̭
˴  έ˴  ˱α ˱αϲ˴ϧϩ˱Ω̟ϭέΩϮϣΎ̯ΎγΎγϲϧϲϧϩΩϩ˴ΩϲϧαΎγ˴ έ˴ ̮
˴ ̯Ϣϣ˴
έ˴  αΎ˱
̟ϭέϩΩΎϣϩΪϣϭΎγΎγΎ̡ϩΩϲϧα έή̰ϣή̰ϣ̟
˴ γΎ̡ϩ˱Ωϩ˱Ωϲϧ ˱αΎγ˴ ή˴ ̯ ϡ˴  ̟
˴
˶
Ύγ έ˴  Ώ
έ˴  ̠
˴ έ˴  Ώϩ˴
˴ ΩΎ̡Ύ̡Ϣϣήγ˴ Ύγ έ˴ έϢϣ˴  έ˴  έ˴  Ώϩ˴
˴ Ω ̠
˴ ̡˴  έ˴  ή˴ γ˴  αέ
˴
˴ ˴̡ϩ˱Ω ̠
˴ ˴̢˴̡ έ˴ ήγ˴
ٚ
ϭΎγ˴ Ύ˱γέή˴ ̯έ˴ ή˴̰̯Ϣ˴ ϣ˴ ϩ˴̶˴ϧαΎ
γ˴
˴ γ˴ ϲ˱ϧϩΩΎ˴̡̠
˴ ˴̡̠
˴ ˴̡ϩ˱Ωϩ˱Ω̟ϭέտϧϮ̳ϭΎγϩΩ̶ϧαΎ
ΖϧϭΎγϭΎγΎγϲϧϲϧϩΩ ̟ϡ
ϡ˴ ήγ˴ Ύγ˴ ήϣ˴ ή˴̯ήγ˴ Ύγ έ˴  έ˴  ̮
˴
˴ ̯˴  ̠
˴ ˴̡̟ϭέ ϪϬΗέϮγ
ΖϧϭΎγήϣ ˱ΏϩΩΏ ή˴ γ˴ Ύγ˴ έ Ώέ
ή˴ ϣ˴ ̟˻̀ϡ Ώϩ˱
˴
˴ Ω Ώ
˴ ή˴ γ˴  α
˴ έ˴  έ˴  Ϣ˴ ϣ˴ ̠˴̡̟ϭέ
ΎγϲϧϩΩ̡̠Ϣϣ̮
Ύγ˴ έ˴ έ˴ ̟
˱ ̯έΎγ˴  ˱̟ϡΏα˶
˴ γέήγ˴ Ύγή˴̯έ˴ Ώ
˴ ̮
˴
˴ ̭
˴ ̠
˴ ˴̡̟ϭέ
έΎ̢
˴ έ˴ Ύ˱γ έ˴  έ˴ Ύγ˴  έ˴  έ˴  ˴ΕήϤϣ˴  ̠
˴ γ˴ α έ˴  Ώή
˴ Ϥ˴ ϣ˴  Ώ
˴ ̡˴ ̟ϭέ ̭ήϳήγϭΎγέΏϲϧα
̭
˴ έ˴ α
˴ έ˴ ̭̮
˴ ̯˴ Ϣϣ̟ϭέϭέΎϣϭΎγΎγ˴ έ˴ Ώϲ
˴ ˱ϧΏϲ
˴ ˱ϧϲ˱ϧΎγ˴ Ύ˴̡
˴ ̮
˴ ̯Ϣ˴ ϣ˴ ̭ΎΑέ˴ Ώ
ή˴̰̯˴ έ˴ έ˴ ή˴̯̠
γ˴ έ˴
˴ ˴̡ϩ˱Ω̠
˴ ˴̡̟ϭέϥϭήΗϭΎ̡ή̯ΎγέΎγ˴ ΎΑΎγΎγ˴ έέ˴ ̮
˴ ̯α
˴ έ˴ αΏΎ
˴
ή˴ ̯˶ ή˴̰ϣ Ώϩ˴
ϲΑέϮ̡ϭΎγΎγ˴  ̟
˴ αΏέ
˴
˴ Ω Ώ
˴ ̭
˴ ήγΎγ˴ ή˴̯ έ˴ ή˴̰ϣ ̠
˴ ̡˴  ̮
˴ ̯ έ˴ ήγ˴ Ύγ˴
έή̰ϣ˴ ̠˴̡̟ϭέϱέϮ̯ϭΎγ˴ Ύγ˴ έ˴ ̭
˴ ̮̯Ϣϣ˴ ̟
˴ ̮
˴ ̯α
˴ α
˴ έ˴ ̭
˴ ̮
˴ ̰˴ ϣ˴ ̮
˴ ̯˴ Ϣϣ˴ ̟ϭέ
ή̯έ̟ϩΩϲϧαΎγϲϧϲϧΎΑέέαέ̭έήϣέέέέ˻́ϡα
˴ ̟ϲ
˴ ˱ϧααή˴̯
Ύγ˴ έή˴̯̮
˴ γ˴ Ώϩ˱
˴ Ϡϣϩ˴Ωϩ˴Ω̠ϣ
˴ αΎ
˴ Ωϲ˴ϧαΎ
˴ γ˴ έ˱ έ˴ ̭
˴ ̮
˴ ̯˴ ̠
˴ ˴̡ϩ˱Ωϩ˱Ω̟ϭέήϴϤϫϭα
έΩϑήΣϭΩΎϳ̮ϳ ή˴̯ Ԩ
˴ α
˴ ή˴ ̯˴  ̟ϩ˱
˴ Ω ̟
˴ ̭
˴ ήγ˴  α
˴ έ˴  έ˴  ̭
˴ ̮
˴ ̯˴ ̟ϭέϥΎϴϠ̯ϭ
ή˴ ̯˴ έ˴ έ˴ Ύ˱γΏϩ˱
˴ Ωα
˴ ή˴ ̰˴ ϣ̠
˴ ˴̡̟ϭέΕΎϳΎϴϨϬ̩Ύ˱γΎ˱γή˴ ̯˴ αΎ
˴ γ˴ ϲ˱ϧϩ˴Ω ΖγΎϧϮΧΎϧΎΠϨϳ
έ̮
̮
˴ ̯˴ ̟ϭέϝΎ̡ϮϬΑΎγ˴ Ύγ˴ έ˱ έ˴ ̭
˴ Ώ̶˴ϧαΎγ̠ϣ
˴
˴ γΎγ˴ ή˴̰̯˴ έ ˱̟ϩ˱Ω ˱̠ϣ˴ ̮γΎγ˴
̀˽






ϡ



ϩΩϡϩΩ̶ϧ̟̱αΎγ̶ϧϩΩϡϩΩ̶ϧαέαααΎγΎγ̟ϭέαϮ̰ϟΎϣϭ
Ύγ̶ϧ
ϩΩ̶ϧαΎγ̱ϡέ̱̱α̱̱̱̟̟ϩΩ̟̟̟̟̟ϭέ˺ϥήϬΑή̰Ϩγϭ
Ύγ̱ϡ̱̱̟̟̱ϡΎγΎ̡
ϡΎγ̶̟ϧααέ̱̱έαέϡέϡααέ̱ϡέέ̱̱̟ϭέή̳ΎϬΑϭ
Ύγέ̱̟έϡέϡ
αέ̱αϡ̱αϡ̶̟ϧ̶ϧ̟ϡ̱ααέ̱αΎ̡̱̱̱̟ϭέΝή̡ϭ
˻

Ύγ̶ϧ̶ϧ̟ϡ̱α

 
 ϥήΑή̰Ϩγ˺Ώ˺
ΖγϪϧϮ̳ϦϳΪΑΐϴΗήΗϪΑή̴ϳΩ؞ΨδϧϪγέΩΎΠϨϳΎΗ̌́ϪΤϔλ˺˺ήτγί̵ϭΎδϣΎϧΖϣϼϋϭΩϥΎϴϣ˻

˻Ώ
ϡ̭έααΎγέϪ̯Ϫ̯ΏΏϩΩΪηΎΑϦϳϭ̟ϭέϭϥϭήԩϬԩϝϭ̭έϝΎ̰ηϞϴμϔΗ
αΎϬΒϬΑ ̟ϭέ ϭ Ύγέ ̮̰Ϥ̯ Ԩԩ ̭ ̮Ϥ̯ ϡ ϡ ̶ԩ ̶ԩ α Ύγ Ύγ ̶ԩ ̶ԩ ϩΩ ϩΩ Ώ Ώ
̟ϭέέΎϫϮγ̟ϭέ̶ήϬ̰γ̟ϭέ̶Ϡ̰ԩ̯Ώϭέ̵ήΟϮ̯̟ϭέ̶Ϡ̯ϡέ̟ϭέέΎ̰δԩΩ
ΎΑέϮ̡̟ϭέϢΤϨԩ ̟˻˺˻Ώ̟ϭέΖϠϟ̟ϭέέΎϫΪϨ̯̟ϭέ̱έΖϬ̯̟ϭέϪϬ̯ΎδϳΩϭ
Ԩϭέ Ύԩ̯ϮΣ ̟ϭέ ̵έϭΎγ ̟ϭέ ̵ΩϮΛ ̟ϭέ ΎϴϬϟ ̟ϭέ έϭήΑ Ώϭέ ̵ήγΎϨϫΩ
̟ϭέϪϬΗέϮγ̟ϭέΪϧϮ̯̟ϭέ̶δϳΩ̟ϭέ̵ήδϟΎϣԨϭέ̵ήγԨϨΣ̟ϭέ̵ήγΎϨϫΩ
Ԩϭέ̶ΑέϮԩ̶ԩ̟ϭέΖϨΣΪΑϭԨϭέϥΩήγ̟ϭέϭέΎϣ̟ϭέ̱ήϳήγ̟ϭέԨԩϭΎγ
ϭ̟ϭέϥΎϴϠ̯ϦϤϳϭԨϭέԨԩΣϭ̟ϭέ̶ϟΎϣϮϬΑԨϭέԨΎԩΎϬΣ̟ϭέϥΎϴϠ̯̟ϭέήϴϤΣ
̟ϭέέΪ̯ϦϤϳϭ̟ϭέέΪ̯ϭԨϭέ̶̰ԩΎԩϭ̟ϭέήϬϧΎ̯ϭ̟ϭέΎϳέϮ̡ϭ̟ϭέϡΎϴγ
̟ϭέΡήΑϭ̟ϭέή̯ΎϬΑϭ̟ϭέϥήϬΑή̰ԩγϭ̟ϭέαϮ̰ϟΎϣϭԨϭέΎϣΩϭ



ααΎγέή̯ή̯ ̟̟ϩΩΪηΎΑϦϳϭ̟ϭέϭϥϭήԩϬԩϝϭ̭έϝΎ̰ηϞϴμϔΗ
Ύγ έ ̮̰̯ ̡̠ ̭ ̮̯ ϡ ϡ ̟ ϩΩ ϩΩ ̶ϧ ̶ϧ α Ύγ Ύγ ̶ϧ ̶ϧ ϩΪϣ ̡̠ ϡ ̭έ
Ύϳ ϪϤϠ̯  ̟ϭέέΎ̰δϳΩ  Ζγ̶ϟΎΧ̟ϭέήϫϥΎϴϣ αΎΒϬΑ̟ϭέϭΖΒΟήΑϢϫΪϣ
ϦϴϨ̪ϤϫºΖγϪΘηϮϧΰϣήϗήϫϮΟΎΑϪϴηΎΣέΩΐΗΎ̯   ΖγΎϧϮΧΎϧΎΠϨϳέΩ̶ΗΎϤϠ̯
ՋϬ̯ϭ ̟ϭέ̶ήϬ̰γ ̟ϭέ̶Ϡ̯Ϧ̯̟˼˹ ªΩϮΧ̟ϭέέΩΩϮΑϩΪηϪΘηϮϧϡΎϤΗ
̟ϭέ ΎϴϬ̯ ϭ ̟ϭέϢΠϨ̡ϭ
 ̟ϭέ̵ήγΎϨϫΩΎϳέϮ̡ϭ ̟ϭέ̭έ
ΎϨϫΩ̟ϭέ̵έϭΎγϭ

̟ϭέέΎΒ̯ϭΩΖϴΟϭ ̟ϭέέϭήΑϭ

ϝϭΪϨϫ ϭ ̟ϭέ̵ήδϟΎϣϭ ΖϴΟήΑϢϫΪϣ
̟ϭέ̵ήγΖϴΟϭ ̟ϭέ̵ήγ
ΖΟήԩέΎϫΪϨ̯    ̟ϭέ ̮ϧέΎγ ϭ

̟ϭέՋϧϭ ̟ϭέ̶δϳΩϭ̟ϭέ
̟ϭέ ΪϧϮ̯ ϭ ̟ϭέ̶ΑέϮ̡ϭ ̟ϭέέϼϣϭ ̟ϭέՊΎϣϩΪϣϭ



ήΒϤϫ ϭ ̟ϭέΎϳέϮ̡ϭ
̟ϭέ̭έ̵ήγϭ έ˼˺̟ϭέ̶ϟΎ̡ϮϬΑϭ
̟ϭέΖϴΟϭ̟ϭέϦϤϳϭ̟ϭέ
̟ϭέ Ύϧվ ϭ ̟ϭέ̵ήΟϮ̯ϭ ̟ϭέήϬϧΎ̯ϭ
̟ϭέή̯ΎϬΑϭ
ΎδϳΩ ϭ ̟ϭέ̶Ϡ̯Ϧ̯ ̟ϭέέΎϫΪϨ̯ϭ ̟ϭέΝή̡ϭ
 ̟ϭέΎϫϮγϭ
̟ϭέ̶̰ϳΎϧϭ̟ϭέ
 ΐϬ̯έ ̟ϭέ̵έϮΗϭ̟ϭέαϮ̰ϟΎϣϭ ̟ϭέϢϫΪϣϭ ̟ϭέΖϠϟϭ

̮ϧέΎγέϮ̯ ϭ ̟˼˺ 
̟ϭέ ΖγΎϧϮΧΎϧ  ̟ϭέ ΖγΎϧϮΧΎϧ@ ̟ϭέ
ϭ ΖΟήΑέΎϫΪϨ̯ ̟ϭέΩϮϣΎ̯ϭ ԨΣήΑϢϫΪϣ̟ϭέϥϭήΗϭ̟ϭέ
ϭέΎϣ ϭ ̟ϭέϡΎϴγϭ ̟ϭέ ΖγΎϧϮΧΎϧ@ ϭ ΖΣήΑϢϫΪϣ̟ϭέՊΎϧΎϴϬ̩
ԨΣήΑ ϢϫΪϣ ϭ ΐϬ̯έ ̟ϭέ ήϬ̰Ϩγ ϭ ̟ϭέϥΎϴϠ̯ϭ ̟ϭέέΪ̯ϭ̟ϭέ
ΖΣήΑϢϫΪϣ̟ϭέϥΎϴϠ̯ϦϤϳϭ



̀˼





˾



Ύγ̶ϧϩΩ̟έ̱̟ αέ̱̟ϩΩ̟̱έααέέ̱̱̱̟ϭέϥΎϴϠ̯ϭ
Ύγαέ̱α
έέ̟ϩΩ̟ϡ̱αΎγέ̱έέΎγ̟ϩΩΎγέ ̱ϡ̟̟̟ϭέ˺>ΕΎϧΎϳΎϬ̩@
ΎγΎγ̱έ̶̟ϧαΎγέ̟ϡ̱αΎγέ̱̱
̶ϧ̶ϧϩΩϩΩ̟̟έ̱̱έέαααέέ̱̱έέ̱̱̟ϭέ̶ϟΎ̡ϮϬΑϭ

˾

ΎγΎγέ̱έΎγέ̟ϩΩ̶ϧαα
Ύγέ̱̱ϩΩϡ̱̱̟ΎγΎγέέ̱̱̟̟ϩΩ̟̟̟ϭέΖϴΟ
έ̟̱̱έέΎγ̶̟ϧαΎγέ̱έέ̱̱̟̟ϩΩ̟̟̟ϭέϥΎϴϠ̯ϦϤϳϭ
Ύγέ̱
έΎγέ̱̟̟ϩΩ̟ϡ̱αέ̟̟ϩΩ̶ϧ̶ϧαέαέΎγαα̟ϭέϡΎϴγϭ

 ˺˹

Ύγέ̱
ΎγΎγ̟ϩΩ̶ϧϩΩϩΩ̟ΎγΎγ̶ϧϩΩ̶ϧ̶ϧΎγέ̱αΎγ̶ϧϩΩ̟ϭέΎϳέϮ̡ϭ
Ύγέ̱
Ύγ̶ϧϩΩ̶ϧ̶ϧΎγέέ̱ϡ̟ϩΩ̶ϧαΎγ̶ϧϩΩ̟ϡ̱έα̟ϭέ˻ήϬϧΎ̯ϭ
α̶ϧϩΩ̟̱̱̱ϡαϩΩ̶ϧ̶ϧααΎγέ̱ϡ̶̟ϧΎγα̶ϧϩΩ̟ϡ̱έα

 ˺˾

Ύγέ̱ϡ̱ϡαΎγ̱έ
̶ϧ̶ϧ̟̟ϩΩ̟̟ϩΩ̟ϡ̱έα̟˻̋˺ΏΎγέέ̱̱ϡϡ̟ϭέ̶̰ϳΎϧϭ
Ύγέ̱ϡ̟̟ϩΩ̶ϧΎγ
Ύγ̟ϡ̶̱̱̟ϧαΎγέ̱ϡϩΩ̟ϡέ̱α̟ϭέ˼έΪϴ̯ϭ
̱αΎγέ̱̱̱ΎγϩΩ̶ϧϩΩ̶ϧΎγέ̱̱̱̱α̟ϭέέΪϴ̯ϦϤϳϭ
ϡ̱ααέ̱̱ϡϡ̟̟ϩΩϩΩ̟ϡ̱αΎγέα̱̱̟̟ϩΩϩΩ̟̟̱̱̱
Ύγ̶ϧϩΩ̟ϡ̱ααέ̱̱ϡϡ̟̟ϩΩ̶ϧϩΩ
α
Ω̶ϧ˱ ϩ˴Ω̟˴
Ωϩ˱Ω̟ϭέΎϧΩ
˴ έ˴ ̭
˱ ̭ϡϡ˴ ̟̟ϩ˱
˴
˴ ̱α
˴ α
˴ έ˴ ˱̱̱ϡϡ˱ ̟̟ϩ˱
˱
˽ Ύγ
˱ ̶ϧϩ˱Ω̟ϡ˱
˱ ̱α
 
 ΪηϴΤμΗ ˺̌ι ϢϏαΎγήΑԨΎϬΣ˺Ώ˺
  ΪηϴΤμΗϪϤϠ̯Ϧϳϡ؞ΨδϧαΎγήΑ ϪϬϧΎ̯˺Ώ˻
 έΪΒ̯˺Ώ˼
 Ζγϡ؞ΨδϧαΎγήΑϩέΎΘγϭΩϥΎϴϣ˺Ώ˽
̀˻





 ˻˹



̟ϩΩ̶ϧϩΩ̶ϧ̶ϧϩΩϩΩ̟ϡ̱αΎγέ̶̱̱ϧ̶ϧϩΩϡϡ̟̱̟ϭέέϼϣϭ
ΎγΎγ̶ϧ̶ϧϩΩϩΩ̶ϧΎγΎγέ̱̱ϡϡ̟
α̟ϩΩϩΩ̶ϧαΎγέ̱ϡ̟ϡϡ̟ϩΩϩΩ̟ϡ̱έΎγΎγ̶ϧϩΩ̟ϭέΩϮϣΎ̯
Ύγ
˴ Ύγ
˴ ̟ϩ˴
˴ Ω̶ϧαΎγέ̱ϡ̟έ
˺

Ύγέέϡϡέέ̟ϩΩ̟̟έααέέ̟̟ϩΩ >̟@ϡέα̟ϭέϩΩΎϣϩΪϣϭ

˾

ΎγϩΩ̶ϧαα̟˻̊˺ΏΎγέ̟έ̟ϩΩ̟̟ϡϡέα
ΎγΎγέέ̱έ̱̱ϡϡϩΩ̶ϧαΎγ̶ϧϩ˴Ωϡ˴ ̟̟̟
̟ϩΩϩΩ
̟ϭέΪϧϮ̳ϭ
˴
˴
̶ϧ̶ϧϩΩ̟ϡϡέαΎγέϡέ̱ έαΎγέέ̱̱̟̟̟ϭέ˻>̶ϬΗέϮγ@
ΎγΎγ
ϩΩ̟ϩΩ̟έαΎγέ̟έέα̟̟ϩΩ̟έααέέϡϡ̟̟̟ϭέΖϧϭ

 ˺˹

Ύγέϡ̟
ααέ̱έ̟̱̱έα̟ϡ̟ααέέ̟̟̱̟̟̟ϭέ˼ΖϧϭΎγϭ
αέ̶̟ϧΎγΎγ̶ϧϩΩ̟̟ϡϡ̱αέέ
Ύγ̟έ̟ααέ̟έϡϡ̟έΎγέέΎγέέ̟έϡϡ̟̟̟ϭέ̱έ̵ήγ
ΎγΎγέ̶̟ϧ̶̟ϧ̶ϧ

 ˺˾

̱Ύγέα̟Ύγέ̱̱̱ϡϡ̱̟έ̟έαέ̱̱̱ϡϡ̟ϭέϭέΎϣϭ
Ύγέ̱ΎγέΎγ̟αΎγέέ̱
έέ̱ϡ̟̟̱̱έέαΎγέ̱̱έέέ̱̟̟ϩΩ̟̟̟ϭέϥϭήΗϭ
ΎγΎγ̟α̟έέ̱έ̱ϡ̟ϩΩ̟̱έαΎγέ̱
ΎγΎγέ̱̱̱ϡϡ̟̱̱ααέ̱̱̱ϡ̱̱ϡϡ̟ϭέ̶ΑέϮ̡ϭ
έέαέ̱έέϡέέέα̶̟ϧααέ̱έέ̱̱̟̟̟ϭέ̵έϮ̳ϭ
αέέ˻̋˺Ώ̱έ̶̟ϧαΎγ̶ϧ̶ϧ̟
̱̱ϡϩΩϩΩ̟ϡαΎγ̟ϩΩ̶ϧαΎγέέ̱̱̱̟̟ϩΩϩΩ̟ϭέήϴϤϫϭ
Ύγέα

 
 Ε˺Ώ˺
 ΪηϴΤμΗ ˼ήτγˬ̌̀ι ϞμϓϦϴϤϫϭέΎ̯ϦϴϤϫαΎγήΑϪϬΗέϮγϡ ԨήϬԩ˺Ώ˻
 ΪηϴΤμΗϡ؞ΨδϧαΎγήΑ Ԩԩ˺Ώ˼
̀˺





 ˻˹



ϩΩϩΩ̟̟̱̱αΎγέέ̱̱̟̟ϩΩϩΩ̟̟̱̱α̶ϧϩΩ̟ϭέϝϭϼΑ
Ύγ̱έέ̱̱̟̟ϩΩϩΩ̶ϧαΎγΎγέέ̱̱̟̟
ΎγΎγ̶ϧ̶ϧϩΩϩΩ̟˻˼˺Ώ̟̟̱έαα̶ϧ̶ϧϩΩϩΩ̶ϧα̟ϭέΎϴϬϟϭ
Ύγ̱έέ̱̱̟̟ϩΩ̟̟ϩΩϩΩϩΩ̶ϧ̶ϧα
ΎγΎγέ̱ϡ̟ϩΩ̶ϧαΎγ̶ϧϩΩ̟ϡ̱έα̟ϭέ̵ΩϮΗ

˾

Ύγέ̟ϩΩ̶ϧαα̶ϧϩΩ̟ϡ̱έααέ̱̱̟̟ϩΩϩΩ̟ϭέ̵έϭΎγ
αέ̱ϡ˺>̟@ϡ̱ϡ̟̟ϡϡϩ˱Ωϩ˱ΩΎ̡Ύ̡ϡ̟̟ϩΩ̟ϭέΎϴ̳ϮΟϭ
α̟αέ̱ΎγΎγ̶ϧϩΩ̶ϧϩΩΎγΎγ̟̱̱̟̟̱̟̟̟ϭέ̵ήγΎϨϫΩ
αέ̱ϡ̱̱
̟̟ϡϡϩΩ̟̟̱έααέέ̱̱̱ϡϩΩ̟̟̱̱̟ϭέ̵ήγΖϴΟϭ

 ˺˹

ΎγΎγέ̱ααέ̱ααέέ̱̱ϩΩϩΩ̟̟̱̱̟ϩΩ̱
ΎγΎγ̶ϧ̶ϧ˻>̟@ϡ̱ϡ̱αα̱ϡ̶̟ϧ̶ϧ̶̟ϧ̶ϧ̶ϧ̟ϭέ̵ήδϟΎϣϭ
ΎγΎγ̟ϡ̱Ύγ̱ϡϡ̶̟̟ϧ̶ϧ̶̟̟ϧ̶ϧ
ϡϡέΎγΎγέ̱έέ̱ϡϡ̟ϡϡϡέαέαέ̱ϡϡ̟ϡϡ̟ϭέ̶δϳΩϭ
έ̱έ̱ϡΎ̡Ύ̡ϡϡέαΎγΎγϩΩ̶ϧαΎγέ̱έ̱ϡϡ̟ϡϡϩΩ̶ϧΎγ̶ϧϩΩ̟

 ˺˾

ΎγΎγΎγέ̱ϡϡΎ̡Ύ̡ϡϡέααϩΩΎγ
Ύγέέ̱ϡ̟̟ϡϡ̱̱έέαέ˻̊˺Ώαέ̱αέαέ̟ϭέ̵έήΑϭ
Ύγέ̱ϡ̟ϩΩΎγΎγ̶ϧ̶ϧϩΩϩΩ̟ϡ̱έαΎγέα̱έ̱ϡ̱̱έέα
ΎγΎγ̶ϧ̶ϧϩΩ̟̟ϡϡ̱̱έαΎγέ ̱̱̱ϡϡ̟̟̟ϭέ̲ϧέΎγϭ
̱̱̱ϡϡ̟̟ϩΩ̶ϧΎγΎγέ̱̱ϡϡϡ̟ϩΩ̶ϧΎγΎγέ̱̱ϡϡϡ̟ϩΩ̶ϧα
ϡ̱αέέ̱ΎγΎγΎγΎγέ̱έ̟έέ̱̱̱ϡϡ̟̟ϩΩ̶ϧΎγΎγέ̱έ̟έ
^˼`Ύγέ̱έ̱̱̱̟̱̱̱̟̱̱ϡ̟ϩΩ̟
Ύγέ̱ϡϩΩϡ̱αΎγ̱ϡϩΩϡ̱Ύγ̱ϡ̱αΎγ̱α̟ϭέϝϭΪϨϫϭ
Ύγ̱ϡϩΩ̶ϧ̶ϧΎγΎγ̶ϧ̶ϧϩΩϩΩϡ̱α

 
 Ζϣ˺Ώ˺
 Ε˺Ώ˻
 ϭ˺Ώ˼
̀˹





 ˻˹


˺
 @ϡ̟ϩ˴Ω̟Ύ
̟ϭέέΎ̰δϳΩϭ
˻>̱@ έ̟ϩ˴Ω̟̟Ύγ
˴ γ
˴ ̶˶ϧϩ˴Ω̟ϡ̱έα
˴
˴  >˴̱

Ύγέ
ϩ˴Ω̟ϩ˴Ω̶ϧΎγΎγ̶˶ϧϩ˴Ωϩ˴Ω̟̱αΎγέ̱̱ϡέ˴̱ϡ̟
˴ ̟˴ ̟ϭέ̶Ϡ̰ϣέϭ
Ύγ̱ϡ̱̱̟ϩ˴Ω
αΎ
̱̱έ˶̱̟ϩ˴
˴ γ
˴ Ύγ
˴ ̶˶ϧϩ˴Ω̟ϡ˴
˴ ̱Ύγ
˴ ˴̱̱αέ˴
˴
˴ Ω̟˴̱̟ϭέ̵ήΟϮ̳ϭ

˾

Ύγ
˴ έ̱̱̟έ̱̱έ̱̱̟ϩ˴Ω̟ϩΩ̶ϧ
˴
ϡ˴ ̟ϩΩ̶ϧΎγΎγ̶ϧϩΩ̟ϡ̱έαΎγΎγέ̱ϡ˴ έ̱ϡ˴ ̟ϩΩϡ̟ϭέ̶Ϡ̰˴ Ϩ̳
αέ̱ϡΎγΎγ̶ϧϩΩΎ̡Ύ̡ϩΩϩΩ˶Ύ̡ΎγΎγαέ̱ϡ˴ έ̱
̟ϩ˴
̟ϭέ̶ήϬ̳Ϯγϭ
˴ Ω̶ϧ˶ ̶ϧ˶ αΎ
˴ γ
˴ ̶˶ϧϩ˴Ω̟
˴ ̟ϩ˴
˴ ΩαΎ
˴ γ
˴ ̶˶ϧϩ˴Ω̟ϡ̱έα
˴
ΎγΎ
̱̟̟ϡ˴
˱ ̱ϡ˱ ϡ˱ ̟˴
˶ γέ̱̱̱ϡϡ˱
˶

 ˺˹

̶ϧϩΩ̶ϧϩΩ̶ϧαΎγ̶ϧ̶ϧϩΩϩΩ̟̱̱αέα̱̱̱̱̟ϭέΎϫϮγ
Ύγ̱̱̱̱ϡϡ̱̱̟̟ΎγΎγ
ϡ̟̟ϩΩϩΩ̶ϧ̶ϧα̱̱αΎγΎγ̶ϧϩΩ̶ϧϩΩ̟ϡ̱̱̟ϭέϪϬ̯Ύδϳϭ
αέ̱̱αΎ̡ααέ̱ϡ̱έ̱
ϩ˴Ωϡϡ˴ ˴̱ϡϡ˴ αϡέ̱ϡ̟
̟ϭέ̱έΖϬ̯έ˻˼˺Ώϭ
˴ ̟ϩΩϩΩ̶ϧϩΩ̟̟ϡ̱
˴

 ˺˾

ΎγΎγέέ̱̱̱ϡϡϩΩϡϡ̟ϩΩ̶ϧαΎγ̱̱αέ˱
̱̱̱ϡϩ˴Ω
˱
̱έ̶ϧ̶ϧαέέαέ̟έ̱ϡ̟̟ϩΩϩΩϩΩ̟ϡ̟̟ϩΩϩΩ̟ϭέέΎϫΪϨ̳
̟̟έ̱̱̟̟ϡϡέ̟̟̟ϩΩϩΩ̶ϧ̶ϧαΎγΎγ̶ϧ̶ϧϩΩ˼>ϩΩ@̟ϡ̱
ϩΩ̟̟ϡϡέΎγαέ̱έ̱ϡϡϡϡ̟̟ϩΩϩΩ̟ϡϡ̱έα̟ϭέΖϠϟϭ
Ύγ
˴ Ύγ
˴ Ύγ
˱ ̶ϧ̶ϧ̟̟ϩΩ
Ύγ̶ϧ̶ϧ̶ϧϩΩϩΩϡϡέααέ̱̱̱ϩΩϡϡ̟ϡϡ̟ϩΩϩΩ̟ϭέϢ̪Ϩ̡ϭ
Ύγέ̱έ̱̱ϩΩ̱ϡϡϩΩϩΩ̶ϧαΎγ
έέ̱̱̱ϡϡέέαΎγέέ̟ϡϡ˴̱˴̱έ˱ έ˱ έ˱
˱ ̱ϡ˴ ϡ˴ ̟ϭέ̵ήγΎϨϫΩΎϳέϮ̡
ΎγΎγ̶ϧ̶ϧ̶ϧϩΩϡϡ̱έ̱Ύγ

 
 Ϫ̯˺Ώ˺
 Ϫ̯˺Ώ˻
 Ω˺Ώ˼
˿̂





 ˻˹



ˬ˼ΖϠϟ ϡϮϴγ ˬ˻̶ΗΎϧή̯ ϡϭΩ ˬ˺̵έϭΎγ ϝϭ˷  ϥ ̵Ύϫ̶Ϩ̳έ ϭ ̢̮ϳΩ ̱έ ˬϡϮϴγ
̵ήΠϨϣΖ̡Ϣθηˬ˾ήϴϤϫϢΠϨ̡ˬ˽̵ϮϫΩΎϣϩΪϣϡέΎϬ̩
 ΖϧϮϨϫΖϣϡϭΩϭΖγ
ϮϳΩΎϬϣ˴ Ζϣϝϭ˷ ˬΖϣϭΩήϫϦϳί˿ϭ
˶
ϭ ̵ήγΎϨϫΩ ˺˹ΎϳέϮ̡ ΪηΎΑ Ϧϳ ̱̂έ ̮ϨϟΎγ ˬ́Ϊη έϮ̯άϣ ϩΪγ ̵̀Ύϫ̱έ ϥϮ̩
˺˼ΎϧΩ^˺˻`ΎϫϮγϭήϬϧΎ̯ΎϳέϮ̡ϭέΪϴ̯˺˺ϦϤϳϭϥΎϴϠ̯ϦϤϳϭ̵έϮ̵̳ήγϭ ̲ϧέΎγέϮ̳

˾

ΖϨδΑϦϤϳϭ˺˾έΪϴ̯ϭέΎϣϭήϬϧΎ̯˺˽̶ϓΎ̯ϭ
ϡέΎϬ̩ ˬΙΎϧ˺˿ΩϮϣΎ̯ ϡϮϴγ ˭ΙΎϧήϴϤϫ ϡϭΩ ˭ΙΎϧέΪϴ̯ ϝ ˷ϭ ˬϪ̪ϧΎϨ̩ ˬΙΎϧ Ϫϧ ϭ
ϢϬϧ˭ΙΎϧϩΪγϢΘθϫ˭ΙΎϧ˺̂ήϬϧΎ̯ϢΘϔϫ˭ΙΎϧ˺́>ήϴϫ@Ϣθη˭ΙΎϧ˺̀ήϴϫϢΠϨ̡˭ΙΎϧϥΎϴϠ̯
˻˹ϦϳέΎϧΙΎϧ
˻˻Ωή̯ΪϳΎΑαΎϴϗϦϴϤϫήΑϭ̱έΖϬ̯ˬϪ̪ϧΎϨ̩ˬ˻˺̱έϥήϴ̰Ϩγϭ


̟ϭέϞ̰ηϪΑΎϫ̱έϞϴμϔΗ

˻˽ ˻˼
˱̱έ˴ α
˴ αέέ
˴
˱Ϫ̳Ϫ̳˴ ̶ϧ̶ϧϩ˱Ωϩ˱Ω̟̟ϩΩˬΪηΎΑϦϳϭ̟ϭέ ˭ ϥϭήϴϬΑϝϭ˷ 

Ύγέ̱̱̱̟̟̱̱̱̟˻˻˺Ώϡϡ̟ϩΩϩΩ̶ϧ̶ϧαΎ
˴ γ
˴ Ύγ
˴ ̶˱ϧ̶ϧϩ˱Ωϩ˱Ω̟
˴ ̟
˴ ϡ˱
ΎγΎγέ̱̟ϩΩ̶ϧαΎγ̶ϧ̶ϧϩΩϩΩ̱έααΎϬΒΑ̟ϭέ
 
 ̵ήϳϭΎγϡ̵ήϳϭΎγ˻Ώ˺
 ̶̰ΗΎϧή̯˺Ώ˻
ΖγϩΪηϩΩϭΰϓ©ԨϠ̯ª ˬ©ϡϮϴγª؞ϤϠ̯ϭήτγ̵ϻΎΑϭϩΪηϩΪϴθ̯ςΧϪϤϠ̵̯ϭέΎϣ˷ ©ΎϳέϮ̡ª˻Ώ ˼
 ΐ̰̯ϡΐ̯Ϯ̯
 ̶ϨϫտΑ̶ϨϫΪϣϡˬ˻Ώ˽
 ̵ήϫϡ̵ήϴΑ̵ήϴϫ˻Ώ˾
 ˺Ώ˿
 ̵ΎϬ̯έϡ̀
 ϩΪη˻Ώ́
 ˺Ώ̂
 ϭϡ˺˹
 ˺˺
 ϭϡˬˬ˻Ώˬ˺Ώ˺˻
 ΎϧϩΩϭ˺˼
 ϭ̶ϟΎ̯˻Ώ˺˽
 ϭέΎϣ˺Ώ˺˾
 ϩΩϮϣΎ̯˻Ώ˺˿
 ίϮϫΏΎԩήԩ˻Ώ˺̀
 ΪηϴΤμΗ ˽˻ι έήϤΗϭ ̊˺˼ι ϪΗαΎγήΑήϴϫϡˬήԩԩ˻ΏΎϴϬ̩˺Ώ˺́
 ήϬϧΎ̯ϡˬ˻Ώˬ˺Ώ˺̂
 ϦϳήϧΙΎϧˬ˺Ώ˻˹
 ΎϬ̯έϥέϮ̢Ϩγή̯ΫέΩϢϫΩ˺Ώ˻˺
 ϡ˻˻
 ΪηϴΤμΗϡαΎγήΑ ϭήϴϬΑ˺Ώ˻˼
 ϭ˻Ώ˻˽
˿́





 ˺˹



ˬ˽̶ϟΎ̴ϨΑϡϮϴγ ˬ˼̶ϟϭϼΑ ϡϭΩ ˬΖϠϟ ϝ˷ϭ ˬ˻ϥ ̵Ύϫ̶Ϩ̳έ ϭ Ϣ̪Ϩ̡ ˺̱έ ˬϡέΎϬ̩
̀αΎϬΒΑϢθηˬ˿̵έΎ̰δϳΩϢΠϨ̡ˬ˾̵ή̳ϮϳΩϡέΎϬ̩
ˬ̵ΩϮϣΎ̯ϡϮϴγˬ̶ϬΗέϮγϡϭΩˬ̂έϼϣϝϭ˷ ˬ́ϭ̵Ύϫ̶Ϩ̳έϭ ϪϬ̴ϴϣ ̱έˬϢΠϨ̡
˺˺̵ϮϫΩΎϣϩΪϣϢθηˬ˺˹ΪϧϮ̳˴ ϢΠϨ̡ˬ̲ϧέΎγϡέΎϬ̩
ˬϥΎϴϠ̯ ϡϭΩ ˬ˺˽>ΕΎϧΎϳΎϬ̩@ ϝϭ˷  ˬϭ ̵Ύϫ̶Ϩ̳έ ϭ ˺˼ϦϳέΎϧ!˺˻Ζϧ ̱έ ˬϢθη

˾

έΪϴ̯ϢθηˬϡΎϴγϢΠϨ̡ˬ̶ϟΎ̡ϮϬΑϡέΎϬ̩ˬήϴϤϫϡϮϴγ
ˬΪηΎΑϦϴϨ̩˺˾ϭϞϴλΎϔΗˬΖγϡϭΩ
ΡϼτλέΩϪ̪ϧϭ
̟˻˼ϡ
˶
˶
ˬ˺̵̂ήδϴ̳ΎΑϡϭΩˬ˺́ήϬϧΎ̯ϝϭ˷ ˬ˺̀ϭ̵Ύϫ̶Ϩ̳έϭαϮ̰ϟΎϣέ˻˺˻Ώ˺˿̱έϝϭ˷ 
Ϣθη ˬ̶Ϭ̳ΎδϳΩ έ˻˻ ˺Ώ ϢΠϨ̡ ˬ˻˹̶ΗϭΎϬΒϨϬ̯! ϡέΎϬ̩ ˬΎϳέϮ̡ ϡϮϴγ ˬ˺̵̂ήδϴ̳ΎΑ
˻˺̶ήϬ̴γ
˻˽

˻˼

˻˻

ϡϮϴγˬ ϥήϬΑήϬ̰ϨγϡϭΩˬ ϦϤϳϝ ˷ϭˬ ϭ̵Ύϫ̶Ϩ̳έϭ ϝϭΪϨϫ ̱έˬϡϭΩ
˻̀ ˻˿̵έϮϫΪϨγϢθηˬ̶γϼ̡ϢϴϬΑϢΠϨ̡ˬ̶Οή̡ϡέΎϬ̩ˬ˻˾ή̳ΎϬΑ
 
 ˻Ώ˺
 ϭ˻Ώ˻
 ϮԩγέϭϼΑ˺Ώ˼
 ̶Ϡ̰ϨΑϡ˽
 ̶Ϡ̯ϮϳΩˬ˻Ώ˾
 ̵έΎ̰ϴδϟΩϡ̵έΎ̰ϴϟΩ˻Ώ̵έΎ̰ϴδϳΩ˺Ώ˿
 ̶γΎϬΒϬΑϡ̶γΎϬϴϬΑ˻Ώ̀
 ϥ́
 ̵έϼϣˬ˻Ώ̂
 ̵ΪϧϮ̯ϡˬˬ˻Ώ˺˹
 ϩΩΎϣϩΪϣ˺Ώ˺˺
 ̮ϴ̢ϳΩ˺Ώ˺˻
 ˽˽ι έήϤΗˬ ˼̂̊ι ϪΗ˺˼
 ˺̂ι ϢϏαΎγήΑ ̶ΘϧΎ̡ΎϬΟϡ̶ՍϧΎϴϬ̶̩ϟΎԩΎԩΎϬΣ˻Ώ
̶ϬΗΎϴϬ̩˺Ώ˺˽
 ΪηϴΤμΗ
 ϥϡ˺˾
ΰϣήϗήϫϮΟϥΎϤϫΎΑϭςΧΖγΩϥΎϤϫΎΑΪόΑ؞ϤϠ̯ήϳίέΩ©̭έª ؞ϤϠ̯©ª ؞ΨδϧέΩΎϣ˷ ˬ˺Ώ ˺˿
 ΖγϩΪηϩΩϭΰϓ
 ϥ˺Ώ˺̀
 ̵ήϬϧΎ̯˻Ώ˺́
 ̵ήΒ̯ΎΑϡ˺̂
 ΪηϴΤμΗ ˼̀˺ι ϪΗαΎγήΑ̶ΗϭΎϨϴ̯ϡϭ̶ΗϭΎϬ̯ˬ˻Ώ̶̪ΑΎϬΒϤϬ̯˺Ώ˻˹
 ̵έϮϫΪԩγ˻Ώ̵ήϬϤγ˺Ώ˻˺
 ˺Ώ˻˻
 ϦϤϳ˺Ώ˻˼
 ̵ή̰ϨγϡϦϳή̰Ϩγ˻˽
 ̵ή̯ΎϬΑϡˬ˻˾
 ̶ϧέϭϩΪϨγϡ̵έϭΪϨγ˺Ώ˻˿
 ˻Ώ˻̀
˿̀





 ˺˹



ˬΖηϮϧΪϳΎΑˬΪϨϳϮ̳ ̟ϭέ̵ϭΪϨϫέΩϪ̯Ϟ̰ηΎΑ ̱έϊϴϤΟϖϳήρϦϴϤϫϪΑβ̡Ϊϴθ̯ΪϳΎΑ
Ϊϳ̶ϣ˺Ϫ̪ϧΎϨ̩
˻ΏΩϮΧϞλήΑ

˻

Ϫ̯ˬϩΪγ̶̰ϳΪϧϪΘϔ̳ϢδϗϪγέΎϫ̱έ ϊϴϤΟϪ̯ΪηΎΑϡϮϠόϣ
˶

ϥέΩϪ̯ˬϥήϴ̰ϨγˬϡϮϴγ˭ΪηΎΑϩΪϣήΑ̱έϭΩΝΰΘϣί˽Ϫ̯ˬ̮ϨϟΎγˬϡϭΩ˭˼Ζγ̟˻˹
ΪηΪϫϮΧέϮ̯άϣϪ̪ϧΎϨ̩ˬ˾ΩΰϴϣΎϴΑϩΩΎϳίΎϳ̱έϪγ

˾

̶Ϩ̳έ ζη ˬ̱έ ̮ϳ ˿ΎΑ ϭ ΪϧϩΩή̯ έή˷ Ϙϣ Ρϼτλ ϭΩϪΑ έ ϩΪγ ̵Ύϫ̱έ β̡
ϭ̶γϭ̱έ̟˻˺˺ΏζηˬΖϣ̮ϳέΩ̶ϨόϳˬΡϼτλ̮ϳέΩϪ̪ϧΎϨ̩ˬϩΩϮϤϧϊΑΎῊέ

̂ωϮϤΠϣ̵ϮγˬϭΎΑ
˶
 ̶Ϩ̳έϩΩ̬ϫϭ ̱έϪγˬϡϭΩΡϼτλέΩ ϭΖγ ́ ̶Ϩ̳έζη

˺˹ΪηΎΑϝϭ˷ ̱έ
ˬΖγϦϳϭϞϴλΎϔΗˬΖγϝϭ˷ ΡϼτλέΩϪ̪ϧβ̡
ϡϮϴγ ˬ̵έϮ̳ ϡϭΩ ˬ̵ϮϟΎϣ έ˻˼ ϡ ϝ˷ϭ ˬϭ ̵Ύϫ̶Ϩ̳έ ϭ

˺˺

 ˺˹



̵ήγ ̱έ  ϝ ˷ϭ

˺˻̶ϨϴΑήΗϢθηˬ̶̰ϨΗϢΠϨ̡ˬ̵έήΑϡέΎϬ̩ˬ̶ΑέϮ̡
ˬ̶δϳΩϡϮϴγˬ˺˽̵ΩϮΗϡϭΩˬ̵έϭΎγϝ ˷ϭˬϭ̵Ύϫ̶Ϩ̳έϭ ˺˼ΖϨδΑ ̱έϡϭΩ
̵ήδϟΎϣϢθηˬ̵ήγΎϨϫΩϢΠϨ̡ˬ̵ήγΖϴΟϡέΎϬ̩έ˼˹
ϡϮϴγ ˬ˺̀>̶ϠϬΑ@ ϡϭΩ ˬ̵ϭήϴϬΑ ϝϭ˷  ˬ˺˿ϭ ̵Ύϫ̶Ϩ̳έ ϭ ˺˾ϥϭήϴϬΑ ̱έ ˬϡϮϴγ
˺́

 ̶Ϡ̰Ϩ̳Ϣθηˬ̵έΎϫΪϨ̳ϢΠϨ̡ˬ̶Ϡ̰ϣέϡέΎϬ̩ˬ̵ήΟϮ̳

 
 ϪԩηϮϧˬ˻Ώ˺
 ˻
 ΪηΎΑˬ˻Ώ˼
 ˺Ώ˽
 ΪϨϧΰϴϣΪϧΰϴϣΎϴΑ˻Ώ˾
 ϡ˿
 ϡˬ̀
 ˻Ώ́
 ϊϤΣϥ̵Ϯγή̰ϳΩέΎΑˬ˻Ώ̂
 ˺Ώ˺˹
 ΖγϩΪη̭Ύ̡ΎΠϨϳέΩ̶ΗΎϐϟ̭έ̵ήγ˺Ώ˺˺
 ϲϧϭήΗϡ̶ϬϨϳήΗ˺˻
 ΖϨδΑϡϭΩ̭έϭ˺Ώ˺˼
 ϱέϮΗϡ˺˽
 ϭήϴϬΑϡ˺˾
 ϥ˺˿
 ΪηϴΤμΗ ˼̂˻ι ϪΗαΎγήΑ̵ήΑήΑϡϲϟΩήΑϲϟΩϪԩ˻Ώ̵έήΑ˺Ώ˺̀
 ̶Ϡ̯Ϧϟ˺Ώ˺́
˿˿





 ˺˾



̮ϳ˺ϪΑ̮ϳˬϩΩή̯ςΒοέΪϗϦϴϤϫ̵ΪϨϫ ΐ
˶ Θ̯έΩΰϴϧϥΎϨϴθϴ̶̡πόΑϪ̰ϠΑˬΪϧϩΩΩίΎϴΘϣ
 Ϊϳ̶ϣήμΘΨϣϦϳέΩΩϮΧϞ̰ηϭϡΎϧΎΑ
Ϫ̯ΩΪϋϦϳϪΑΎϫήγέ˻˻ϡϭΎϫϞ̰ηϭΎϫ̱έϥΩή̯˻ΰϴϤΗϖϳήρϪ̯ΖδϧΩΪϳΎΑ
˶
ˬΖγ ˼ήγΞϨ̡Ϫ̯ ϭΩϭ ϥ˶ ΎθϧϪ̪ϧΎϨ̩Ωή̯ϥϮΗϡϮϠόϣˬΖγϩέΎη ϖϳήρϪΑ
 έ˻˺ ˺Ώ
˶
ˬ˺˺ΪϳήγΖϔϫ˺˹Ϫ̯̂ϥέϮ̢Ϩγϭ˭́˿Ϧϳ̀Ϊϳήγ ζηϪ̯έϭΩΎϬ̯ϭ˭˿˾˾ΪηΎΑ˽Ϧϳ

˾

ΪϨδϳϮϧϭϞ̰η̵ϻΎΑήΑ˺˼έ̮ϳήϫϭ˺˻̀ϦϴϨ̩ϭϥΎθϧ

˺˿˺˾ήΑή˴ΑίϪγ
ϥΎθϧέ˺˽ϢΗήΒϴΗϪ̯ˬΪϳΎΑϪΟϭϦϳϪΑϦΘηϮϧ ̱έ ήγ ϖϳήρϭ
˶
˶
˻˹
̮ϳ ˻˻έ ήΒϴΗ ˻˺ϥΎθϧϭ˭
˶
ήγ ϑήΣ
 ˺̂˺́ήΑήΑίϭΩέ ήΗήΒϴΗϭ˭˺̀ήγ ϑήΣ̵ϻΎΑ
˶
˶

ϭ˻˿ήϳί̮ϳ ήγ ϞϣϮ̯ ϥ˶ Ύθϧϭ ˻˾ήγϑήΣήΑϪτϘϧ̮ϳ˻˽˻˼ήγϩΪγ ϥ˶ ΎθϧϭήΑί
ήϳίϪγήγ̵έΎ̰γϥΎθϧϭ
˻̀ ήϳίϭΩήγϞϣϮ̯ΕϥΎθϧ
˶
˶
˻̂

έΩϭ˭ ΪϨθ̯ήγϑήΣήΑΪ
ϣ˴ ̮ϳˬέϻΎΑ̮
˶ Θ̢γ
˶

˻́



ΪηΎΑϦϴϨ̩̮Θ̢γϥ˶ Ύθϧϭ

̟˻˻ϡήγϑήΣ
ήϳίϪΑΪϣ̮ϳ
ϥ˶ ΎθϧˬϦϳήϳί̮
˶ Θ̢γέΩϭ˭˼˹ΪϨθ̰ϧΪϣˬϥΎϴϣέΩ̮Θ̢γ
˶
˶
 
 ˬ˻Ώ˺
 ήϴγ˻
 ̭έέϡ˼
 ήγϡ˽
 ΪηΎΑϪγΪϨϫϦϳΖγ̭έ>έ@έήγΞϨ̡Ϫ̯ϭΩϭϥΎθϧϝϭΪηΎΑϦϴϨ̩ΎϬ̯έˬ˻Ώ˾
 ˺Ώ˿
 ΪηΎΑϡΖγ̀
 ˺Ώ́
 ϥέϮ̢Ϥγ̂
 ϭέΩ˺˹
 ΖγΪϧήγΖϔϫϡˬ˻Ώ˺˺
 ˺Ώ˺˻
 ϥΎθϧˬ˻Ώ˺˼
 ϢΗήγ˻Ώ˺˽
 ήϳίήγ˻Ώ˺˾
 ˺˿
 ˺Ώ˺̀
 ̵ϻΎΑ˺́
 ήϳί˻Ώ˺̂
 ˺Ώ˻˹
 ˺Ώ˻˺
 ˬ˻Ώ˻˻
 ήγϩΪγϥΎθϧϭ˺Ώ˻˼
 ϩΪΑϡ˻˽
 ˻ΏϩΪη˺Ώ˻˾
 ήγϑήΣΖΤΗ˻˿
 ˻Ώ˻̀
 ϥΎθϧϪ̯ϦϴϨ̩̮Θ̢γϪγήϫϡϥΎθϧϪ̯ϦϴϨ̩̮Θ̢γϪγήϫϥΎθϧϭˬ˻Ώ˻́
 ΪϨϨ̯˻Ώ˻̂
 Ϊδ̯˻Ώ˼˹
˿˾





 ˺˹



Ζγ ˼ϥˬϥϭ ˮ  ˻̲ϧΎϧέΎ̡ϥΎ̯ϢΠϨ̡˭˺ΪϳΪϳΪ̡ϩΪϧϮϨηήΑϪϳή̳ϭ̶ϧΎΑήϬϣϭ̵ΰΟΎϋ
̶ΑϮΧϪΑϭϝΎΗϭίΎγ˾̶ϫήϤϫϪΑϭ̶̳ΪϴϤϬϓϭ̵ΪϠΟϢϫϭΪηΎΑϭέΩ˽̲ϧέΎϬ̩ϢϫϪ̯
ϥΎϨ̩ˬ́ΪηΎΑ̶δ̯έΩή̳ˬ̀ΖγέΩΎϧˬ̶̳ΪϨϳϮ̳ϦϳΎϣ˷ Ύϓ˿ϭΪηΎΑ ήγ̠ϴΗϭΎϫήγϊϴϤΟ
̂ϡϼ˷δϟϭΖγήΘϬΑ̟˻˺ϡϥΎ̳ΪϨϳϮ̳ϪϤϫίϩΪϨϳϮ̳

˺˹
ϥϝϮΣϭ̮ϳήϫ
Ϣγ
˶
̱έϞϴμϔΗέΩϡϭΩϞμϓ
˶
˶  ή̯ΫϭΎϫ
˶

˾


ˬ˺˻ΪηέϮ̯άϣϝϭ˷ Ώ
Ϫ̶̯ϳΎϫΖϔλϪΑήγΖϔϫϥϮ̩Ϫ̯ΖγϥΎϨ̩ϥ˺˺ϭ
˶ ΎΑϝϮμϓέΩ
˶
˺˼
 Ի̶Ϡϋ ϩΪ˷ Σ ̶Ϡϋ
Ի Ε
˶ έϮλ ϪΑ ˬΪηΎΑ Ύϫ̱έ ί ΕέΎΒϋϪ̯ ϩΩΪόΘϣ ̵ΎϫϞ̰η ˬΖϓΎϳ ΝΰΘϣ

έ ϥ ϦΘϔ̳
ˬ˺̀ϩΩΎϬϧ ϡΎϧ ˺˿̱έ έ Ϟ̰η ̮ϳ ήϫ ˺˾ΎϤ̰Σ ˬ˺˽ϥ ί ΪόΑ Ϊϳ ΪϳΪ̡ ϩΪ˷ Σ
˶
Ϫ̩ϥΎϣ˷ ˬΖγέΎϤη̶ΑΎϫ̱έϪ̩ή̳ έ˻˹˻Ώ˻˹ϩΩϮϤϧΖΒΛ˺̂ΩϮΧ˺́ΖϗϭήΑΐγΎϨϣ
˷ ϟϢϴψϋϥΎϫΎηΩΎ̡
ˬ˻˻ϩΩϮϤϧΎϐλεϮϫεϮ̳ϪΑˬ˻˺ϥΎΘγϭΪϨϫ̮Ϡ
˶ ϣ˵ ϥ˶ Ύ̰ϟΎϣ˱ΎλϮμΧˬϥԿθ
˶
 
 ΩϮηϡ˺
 ̮ϧΎϧέΎΗϥΎ̯ϡ˻
 Ϧϳϡ˼
 ϭϪ̰ϧέΎϬ̩ϢϫϪ̯Ζδϧϥ˺Ώ˽
 ϩήϤϫ˺Ώ˾
 ϡ˿
 ϭΪηΎΑϡ̀
 ΩϮΑϡ́
ϡϭΩ>ΪϨϳϮ̯ @̮ϧΎ̯έϝϭªΖγϪϧϮ̳ϦϳΪΑΎϫϪΨδϧϦϳέΩΎΠϨϳΎΗϞΒϗϪΤϔλ ̌ήτγίˬ˻Ώ ̂
ϝϭΖγϪϤϫωϮϤΠϣϪ̯>̮ϧΎϧέΎΑϝΎ̯@̮ԩΎΗέΎԩϥΎ̯ϢΠϨ̡̮ϧΎ̡ϡέΎϬ̩̮ϧΎϳή̯ϡϮϴγ̮ϧΎ̯ΎϬΑ
ωΎϤΘγίϪ̪ϧΎϨ̩  ΪηΎΑϥΩή̯ ΩΎϳί ϩΩΎϳί̭έϭ ΪηΎΑ ϥΩϮϤϧ̭έ̵ήΑ̶̯ΪϨϳϮ̯Ϫ̯Ζδϧ
 >ˮ@ϩΩέϭ ΩϴμϓϥΎΑΰΑ̶ϨόϣΎΑϑϭήΣϭ̭έϥέΩϪ̯ΖδϧϡϭΩΪϧϮη̭έϮΤϣβ̯ϪϤϫϥ
̭έϥϥΪϴϨηί  Ϫ̰ϧϡέΎϬ̩ΪϳϥΎ̯ΪϧϮϨηήΑϭΩήϫϪϳή̯ϭ̶ηϮΧϥωΎϤΘγίϪ̰ϧϡϮϴγΩϮη
ϭ̵ΪϠΟϢϫϭΪηΎΑϭέΩ̮ϧέΎϬ̩ϢϫϪ̰ϧϢΠϨ̡ΪϳήϫΎυϥΎ̯ΪϧϮϨηήΑϪγήϫϪϳή̯ϭ̶ϧΎΑήϬϣϭ̵ΰΟΎϋ
ή̯ΖγέΩΎϧ̶̯ΪϨϳϮ̯ϦϳΎϣ˷ Ύϓ  Ϧϳήϴη ΪηΎΑ ΐϴΗϭήγ̶ΑϮΨΑϝΎΗϭίΎγ̶ϫήϤϬΑϭ̶̯ΪϴϤϬϓ
 ©  ϡϼδϟϭΖγήΘϬΑ  ϥΎ̯ΪϨϳϮ̯ϪϤϫίϩΪϨϳϮ̯ ϥ ϥΎϨ̩ΪηΎΑ̶δ̯έΩ
 ˻Ώ˺˹
 ˺˺
 ϝϭΏΎΑϝϮμϓέΩΪηέϮ̯άϣ˺˻
 ˺Ώ˺˼
 Ϫ̯ϡϦϳ˺˽
 ϥΎϤϴ̰Σϡ˺˾
 έ̭έ˻Ώ˺˿
 ϭΪϧϩΩΎϬϧ˺̀
 ΐγΎϨϣΖϗϭήΑˬϡˬ˻Ώ˺́
 ˺̂
 ΪϧϩΩϮϤϧ˻Ώ˻˹
 ΪϨϫϡ˻˺
 ΪϧϩΩϮϣήϓϩΩϮϣήϓϡˬ˻Ώ˻˻
˿˽





 ˺˹



ϥΪϨϫΡϼτλέΩϪ̯Ύϫ̱έή̯ΫέΩϡϭΩ
̟˻̂ΏΎΑ
˶
ΪϨϳϮ̳˺>̵ΎϴϫΩ̱έ@έ
 ˻ϞμϓϭΩήΑϞϤΘθϣ̟˺̂˻Ώ

˼
ΪϨϫ ˾ΡϼτλέΩ
 ˽Ϫ̯ έ˻˺ ϡ ̶̳ΪϨϳϮ̳ Ε
˶
ϭ˷ Ϟμϓ
˶ Ύϔλ ϖϳήϔΗέΩϝ
˶

ΪϨϳϮ̳˿ϦϳΎ̳̲ϧ̧Ύϧέϥ
ϥΩή̯ϩΩΎϳί ̱έ̵ήΑ̶̳ΪϨϳϮ̳Ϫ̯Ζγϥˬϥϭˬ̲ϧΎ̳έϝ ˷ϭˬΖγϪΟϭΞϨ̡ϥϭ
̱́έϥέΩϪ̯ˬ̲̀ϧΎϬ̯ΎϬΑϡϭΩ˭ΪϧϮη̱έϮΤϣβ̯ϪϤϫˬϥ
ωΎϤΘγίϪ̪ϧΎϨ̩ˬΪηΎΑ
˶
˶
ωΎϤΘγ
 ˺˹ίϪ̯ˬ̲ϧΎϳή̯ϡϮϴγ ̂ϭ ̟˻˹˺Ώ˭ΩϮηΩϴμϓ ϥ˶ ΎΑίϪΑ̶ϨόϣΎΑϑϭήΣϭ
˶
ˬ˺˺ϥϥΪϴϨηίϪ̯ˬ̲ϧΎ̡ϡέΎϬ̩˭ΪϳήϫΎυϩΪϧϮϨηήΑϭΩήϫϪϳή̳ϭ̶ΘϗϭεϮΧˬϥ

 
 ΪηϴΤμΗ ˺̀˻ι βϟϭ ˼˻̊ι ϪΗαΎγήΑΎϴϫΩ̭έ˻ΏϱΎϴϫΪ̯έϡˬˬ˺Ώ˺
 Ζγϡ˻
 ϖϳήρϡ˼
 ϡ˽
 ϡˬ˺Ώ˾
 ϦϳΎ̯̮ϧΝΎΑϡ˿
 ̮ϧΎ̯ΎϬΑ˺Ώ̀
 ˺Ώ́
 ϡ̂
 ϡ˺˹
 ϭϡ˺˺
˿˼





˾


˺
ϢϠϋ ௌϭ  ΩέΩ ˼ ϪϬϴΟϭ ̶ϬΟϭ ˬϪΟϭ Ϧϳ ϪΑ ˻̭ϼϓ ί Ύϫήγ ΝήΨΘγ
ςϤϧ
˶  β̡
˶

˽ ΏϮμϟΎΑ
˷

 Ζγήγ˾έϮϳίϪ̯
έΎ̰ϨϟϥΎϴΑέΩϢϫΩέΎϬ̩Ϟμϓ
˶
˶
ΖγϪγϭΖδηϥϭ
Ϫ̪ϧΎϨ̩ ˬΪϴϣΎΠϧ έΎμΘΧ ϪΑ άϬϟ ˬ̀Ϊθ̶̯ϣ ϝϮρ ϪΑ ΕέΎΒϋ ˬ˿ϪϤϫ ή̯Ϋ ί ϥϮ̩

˾

ϝϭ˷ ˬΖγϦϳˬϥϖϳήρϭΩή̯ΪϳΎΑαΎϴϗϦϳήΑέ̶ϗΎΑϭΩϮη̶ϣϪΘηϮϧϥί̶πόΑ
ϢΠϨ̡˭̂ ϩΩ̟ϡ̟ϡϡέΎϬ̩˭̟ϡ̱ϡ̱ϡϮϴγ˭́ϡ̱έ̱έϡϭΩ˭̱έαέα
ϦϳϡϭΩϖϳήρϭ˺˹ΎγέΎγ̶ϧΎγ̶ϧ ϢΘϔϫ˭Ύγ̶ϧϩΩ̶ϧϩΩϢθη˭̶ϧϩΩ̟ϩΩ̟

˺˾˺˽ϊϴϤΟˬϪΟϭ
˶
ϦϴϤϫϪΑβ̡˺˼ΎγΎγ̶ϧ̶ϧϩΩϩΩ̟̟ϡϡ˺˻̱̱˺˺έέαα

ΩϮη̶ϣΪϴ̡έΎ̰Ϩϟ

 
 ϥϳΩΑ˺
 ̮Ϡϓ˺Ώ˻
 ϪΟϭϥϳϬΟϭ˼
 ˽
 έϮԩ˻Ώ˾
 ϥϊϴϤΟˬ˻Ώ˿
 ˺Ώ̀
 ΖδϴϧϥΪϧϮΧϞΑΎϗϭϩΪη̭Ύ̡ΎΠϨϳέΩ̶ϓϭήΣΎϳϑήΣϡˬ˻Ώ́
 ϩΩΐϣ˺Ώ̂
 ΎγΎδϧΎδϧϡˬΎγΎδΑΎδΑ˻Ώ˺˹
 έΩαϡ˺˺
 ˻Ώ˺˻
 ˻Ώ˺˼
 ˺Ώ˺˽
 ϪγϭΖδηϪΟϭΖγϪγϭΖδγ˻Ώ˺˾
˿˻





 ˺˹



ϝΎΣϭ
˽Ζγ˼ϒϠΘΨϣˬΕΎϗϮϠΨϣή̴ϳΩιϮΧ˻ΪϨϧΎϣˬ˺ήγΕή̰ΑϩΩίϭΩ ή̴ϳΩ
˶
˶
̱έϪ̯ΖγϦϴϤϫίϭΖγ́ήγΖϔϫ̀ϥΪηΐ̯ήϣίΎϫήγϥ˿ζϳΪϴ̡Ϫ̯ϥΖϬΟ
˶
˾
˺˺
˺˹
̂
ΐ
˶ ΒγϪΑˬΩϮη̶ϣ ̵ΩήγϪ̯ˬϡΎηϭΒλΖ
˶ ϗϭϪΑ Ϫ̪ϧΎϨ̩ˬΪϧϩΩή̯έ ˷ήϘϣΕΎϗϭέ Ύϫ

ϪΑέ˻˹ϡϭ Ϊϳ̶ϣεϮΧ̱έ̶πόΑˬΖγ˺˼ϡή̳Ϫ̯ˬΎϫήγ˺˻̶θΗέ˺̂˻ΏΖϴλΎΧ
 ̶ϣεϮΧ ̱έ̶πόΑˬΖγΩήγϪ̯ˬΎϫήγ ˺˽̶ΑΐΒγϪΑˬΖγϡή̳Ϫ̯ήϬ̡ϭΩΖϗϭ

˾

 ΪηΪϫϮΧ˺˿Ύϫ̱έή̴ϳΩΖϟΎΣάϫ̶Ϡϋϭ
˺˾ Ϊϳ
Ի
Ϫ̯ϥΖϬΟˬϩΪϣήΑήϤϗ ̮Ϡϓί
 ˺́ήγΝήϬ̯Ϫ̯Ϊϧέ̶ϣ ˺̀ή̴ϳΩ Ϟ˶ ϴϟΩ̶πόΑϭ
˶
˺̂
ϭΩϮη̶ϣήΒϴΗϪ̯Ζγ˻˺ήγΝήϬ̯˻˹ϝΎΣϦϴϨ̪Ϥϫ
˶
Ωϭήϧβ̡ϭΩϭέ̶ϣζϴ̡ϭϪ̪ϧΎϨ̩

˷
ήγϢ̪Ϩ̡ϭΖγΫΎηϭ
ϥ˶ ΪηϞϣϮ̯ϭΩϮη̶ϤϧϞϣϮ̯
˻˼ΰϴϧ˻˻ϥˬΖγ ˮ βϤηϊΑΎΗϪ̯ˬ
˶
˻˽
˻˾ϭϥΪη
˶ έ˻˹˺ΏϞϣϮ̯ϭ Ωήϴ̶̳ϤϧϞϣϮ̯ϭήΒϴΗ̶ϨόϳˬΩϮη̶Ϥϧβ̡ϭζϴ̡βϤηΪ˶ ϨϧΎϣ
˻́

˻̀

˻˿

ϭ ήΒϴΗ̶ϫΎ̶̳ϨόϳˬΪϧέΩΩϮΧ Ε
˶ ΎϋϮΒΘϣϖϓϮϣϝΎΣˬήγΞϨ̶̡ϗΎΑϭΖγ έΩΎϧΰϴϧ
Ζγ ΐ̯Ϯ̯ ή̴ϳΩ ρϮΒϫ
ϭ ΩϮόλ Ϫ̪ϧΎϨ̩ ˬ˻̂ΪϧϮη̶ϣ ϞϣϮ̯ ̶ϫΎ̳
˶
 
 ΪϨϣΎϧ˺Ώ˺
 ΪϨϣΎϧ˻
 ˬ˻Ώ˼
 ϒϠΘΨϣΖγϡ˽
 ϪΑˬ˻Ώ˾
 ˬ˻Ώ˿
 Ϧϳ
ϥ˻Ώ̀
 ϩΪηΪϴ̡˻Ώ́
 ΎϬϨϴ̳έ˺Ώ̂
 Ϫ̰ϧΎϨ̩ϡ˺˹
 Ωϭήγϡ̵Ωϭήγ˺Ώ˺˺
 Ϫ̯ΩέΩ˺Ώ˺˻
 ΖγϩΪηϩΩϭΰϓ©ϡή̳ªϪϤϠ̯ϪϴηΎΣέΩΎϣ˷ ΐ̯ήϣ˻Ώ˺˼
 Ϫ̯˺Ώ˺˽
 ˻Ώ˺˾
 ΎϬϨϴ̳έ˺Ώ˺˿
 ̵ή̴ϳΩϡ˺̀
 ˺Ώ˺́
 ΩϭήΑ˺Ώ˺̂
 ΖϟΎΣϡ˻˹
 ˻Ώ˻˺
 Ϧϳˬ˻Ώ˻˻
 ˻˼
 Ωήϴ̶̳ϤϧϞϣϮ̯ϭ˻Ώ˻˽
 ϥϡˬ˻˾
 ΫΎη˻˿
 ΕΎϋϮΒτϣ˻̀
 ήϴΗ˻Ώ˻́
 ΩϮθϴϣ˻̂
˿˺





 ˺˹



˽ΪϨϳϮ̶̳ϣαΎ̯έ̭ϼϓϭ ˼ΪϨϣΎϧ ˻ΰϴϧΎΗϮϳΩέ˺ϩέΎΘγΖϔϫΪϨϫ ΡϼτλέΩϭ
˶
˾
ήΑΎϨΑˬΖγϡϮγϮϣϢγέΎϬ̩ϪΑ ήγΖϔϫ˿Ϫ̯ϪΘϓΎϳή̯Ϋ Ζ
˶ ϤγϥϮ̩ έϮ̯άϣ έϮτγέΩϭ
˶

̶̯ΎΧΎϳ̶θΗΎϳ̶ΆΎϳ˭ΩέῺ̶ΘϴλΎΧ̮ϳˬιϮΧέΎϬ̩ίΐ̯Ϯ̯̮ϳήϫϪ̯Ζγϥ
̂
ήγήϫϪ̯ϩΎ̳ήϫϭ̵ΩΎΑΎϳ
β̡ˬΪϧϩΩή̯ΐ̯Ϯ̯ήϫ ϊΑΎΗˬ
έΎΛϭιϮΧ έΎϴΘΧέΩέ
˶
˶

ΪϫϮΧιϮΧ˺˻έΎϬ̩ϥί̶̰ϳ˺˺ΰϴϧ˺˹ήγήϫ Ζ
˶ ϴλΎΧϪ̯ΖγΐΟϭϞϴϟΩϦϳϪΑ

˾

ˬϥΎδϧωϮϧέΩϪ̯ΪϧϪΘϔ̳ˬϩΩή̯ϡϮϠόϣέϮρϭ˺˼ωΎοϭϭέΎΛίΪϨϫ̵ΎϤ̰ΣϥϮ̩Ϊη
˺˽
ϭ̶̯ΎΧ Ζ
˶ ϴλΎΧϝΎϘΑϭ̶θΗ ΖϴλΎΧΕϮ̢ΟέϭΩέΩ̶Α Ζ
˶ ϴλΎΧϦϤϫήΑ ̟˺̂ ˺Ώ

ˬ˺˿ΪϧϩΩή̯ϡϮγϮϣϦϤϫήΑϪΑέ ˺˾ήγ Ϣ̪Ϩ̡ϭ ΝήϬ̯ˬάϬϟ̵ΩΎΑ έ˺̂ ϡ Ζ
˶ ϴλΎΧϪϬΘϳΎ̯
˺̀
ΕϮ̢Οέέ ˻˺ήγ ϢϫΪϣϭ ˻˹ήγ ˺̂ΐϬ̯έϭ˺́ΪϧέΩ̶Α Ζ
˶ ϴλΎΧ ϭΩήϫϦϳϪ̯ή̩
˻˼
˻˻
 ϩΩΎϬϧϡΎϧϝΎϘΑέ˻˽ήγΕϮϴϫΩϭέΎϫΪϨ̳ϭΪϧέΩ̶θΗΖ
˶ ϴλΎΧ ϭΩ ήϫϦϳϪ̯ˬΪϨΘϔ̳
˻̂

˻́

˻̀

˻˿

˻˾

ϦϳϪ̯ ΪϨϳϮ̳ϪϬΘϳΎ̯έήγ ΩΎϬ̰ϧϭΪϧέΩ̶̯ΎΧ ΖϴλΎΧ ήγϭΩήϫϦϳϪ̯ Ϊϧ
˼˹
ΩέΩ̵ΩΎΑΖ
˶ ϴλΎΧ ήγ

 
 ϩέΎϳγ˺
 ˻
 ΪϨϳϮ̳ϡˬˬ˻Ώ˼
 ΪϨϣΎϧ̶ϣϡˬˬ˻Ώ˽
 ϩέϮ̯άϣ˻Ώ˾
 ίϡ˿
 ΖϴλΎΧϡ̀
 ϡ́
 ίΎΑέ˺Ώ̂
  ΖγΎϧϮΧΎϧήΧ؞ϤϠ̯ ήόϣΩΎϧ˺Ώ˺˹
 ήΑ˻Ώ˺˺
 ήγ˻Ώ˺˻
 ˬ˻Ώ˺˼
 ˺Ώ˺˽
 ˬ˻Ώ˺˾
 ΪϧΩή̯ϡ˺˿
 ήγϡˬˬ˻Ώ˺̀
 ΩέΩ˻Ώˬ˺Ώ˺́
 ϪΒϬ̯έϡˬ˺̂
 ˬ˻Ώ˻˹
 ˬ˻Ώ˻˺
 ϡ˻˻
 ήγ˻˼
 ϡˬ˻Ώ˻˽
 ΪϧΩΎϬϧϡ ΪϧϩΪϴϣΎϧ˻˾
 ˬ˻Ώ˻˿
 ΖϴλΎΧήγϡ˻̀
 ΩΎϬ̰Α˻Ώ˻́
 ˻Ώˬ˺Ώ˻̂
 ήγϦϳ
˻Ώ˼˹
˿˹





 ˺˹



έ˺̂ ˺Ώ ˾ˬΩϮΑ ˽ΪϫϮΧ ˬΪϧ ̭ϼϓ ˼Ϣ̯ΎΣϪ̯ ΐ̯Ϯ̯ ˻Ζϔϫ ˬΖϔϫ ̵Ύϫήγ ϥ ˺ϡϭΪΨϣ
́
̀
˿
ήϤϗ ϭ ϡϭΪΨϣ
ˬϩΪϣήΑ ˬΖγ ϝ ˷ϭ ̮Ϡϓ
˶  Ϫ̯ ήϤϗ ̮
˶ Ϡϓ ί Ϫ̯ ήγ ΝήϬ̯ ϝ ˷ϭ Ϫ̯ ϥΎϨ̩
˶
˺˺
˺˹
̂
ϭ ϡϭΪΨϣ
ˬϩΪϣήΑ ˬΖγ ϭ ˺˻ί ̶ϧΎΛ Ϫ̯ ΩέΎτϋ ̮
˶ Ϡϓ ί Ϫ̯ ήγ ΐϬ̯έ ϭ ˭ ΪηΎΑ
˶
˺˽
˺˼
ϭϡϭΪΨϣˬϩΪϣήΑˬΖγϭ
˺˾ίΚϟΎΛϪ̯ϩήϫί̮
˶ Ϡϓί Ϫ̯ήγέΎϫΪϨ̳ϭ˭ ΩϮ˵˴ ΑΩέΎτϋ
˶

ϭ ϡϭΪΨϣˬϩΪϣήΑˬΖγϭίϊΑέϪ̯
 ˺́βϤη ̮Ϡϓί
 ˺̀Ϫ̯ ήγ ϢϫΪϣϭ˭˺˿ΩΩή̳ϩήϫί
˶
˶
˻˺
˻˹
˺̂
ˬϩΪϣήΑˬΖγϭίβϣΎΧ˻˽Ϫ̯˻˼Φϳήϣ˻˻̮
˶ Ϡϓί Ϫ̯ήγϢ̪Ϩ̡ϭ˭ ΩϮΑΪϧϮΗ βϤη
˻́ 
˻̀˻˿
ϭίαΩΎγϪ̵̯ήΘθϣ ̮
ΪηΪϧϮΗ ˻˾Φϳήϣϭ ϡϭΪΨϣ
˶ Ϡϓί Ϫ̯  ήγ ΕϮϴϫΩϭ
˶
˼˹
˻̂
ϊΑΎγϪ̯ϞΣί ̮
˶ Ϡϓ ίϪ̯ ήγ ΩΎϬ̰ϧϭΪηΪϫϮΧ̵ήΘθϣϭ ϡϭΪΨϣˬϩΪϣήΑˬΖγ
˶

˼˼˼˻ΪϳΩή̳ΪϫϮΧϞΣί̟˺́˻ΏϭϡϭΪΨϣέ˺̂ϡˬϩΪϣήΑˬΖγ˼˺ϭί

 
 ωϮΒτϣϭˬ˻Ώ˺
 ϡˬˬ˻Ώ˻
 Ζ̯ΎΣϡ˼
 ΪϨϫϮΧϡ˽
 Ωϧ̭ϼϓϡ̯ΎΣϪ̯ΩϭΑΩϫϭΧ˾
 Ϫ̪ϧΎϨ̩ϡˬ˻Ώ˿
  ̀
 Ϫ̯ήϤϗ̮Ϡϓϡˬ˺Ώ́
 Εγ̂
 ϪΒϬ̯έϡˬ˺˹
  ˺˺
 ˺Ώ˺˻
 ΪηΎΑˬ˻Ώ˺˼
 ˺˽
 ˺Ώ˺˾
 ΩηΎΑ˺˿
  ˺̀
 Φϳήϣϡˬˬ˻Ώ˺́
ϩΪηϩΩϭΰϓ©ΦϳήϣªςΧΖγΩϥΎϤϫΎΑϪϴηΎΣέΩϭΖγϩΪηϩΪϴθ̯ςΧϪϤϠ̯Ϧϳ̵ϭέ̵ήΘθϣ˻Ώ ˺̂
 Φϳήϣϡˬ Ζγ
 Ϊηϡˬ˻˹
  ˻˺
 ̭ϼϓ˺Ώ˻˻
 βϤηϡˬˬ˻Ώ
ϩΪϣήΑ˺Ώ˻˼
 ˺Ώ˻˽
 βϤηˬ˻Ώ˻˾
 ΪηΎΑ˻˿
 Ζϔ̳ϥϮΗϡ˻̀
 έϭ̯Ϋϣ˻́
 ΩΎϬ̰Α˻Ώ˻̂
 ϡ˼˹
 ϊΑΎΘϣ˺Ώ˼˺
 ΩϮΑϡ˼˻
 ϞΣίίΩΎϬ̰ϧϭ̵ήΘθϣ̮ϠϓίέϮ̯άϣ˼˼
˾̂





˾



˼؞Ϡόη ˬ˻ϪϴϠϋ ௌ ΓϮϠλ ˬ˺Ի̶γϮϣ Ε
˶ ήπΣ Ϫ̯ ̶ϣΎ̴Ϩϫ έΩ Ϫ̯ ΪϨϧήΑ ̶πόΑ ϭ
˽
̶̴ϨγˬζϳΎμϋΖ
˶ ϟϮλ̟˺̀ϡίˬ ΩΎΘϓΩϮΧ̶ΑέϮρϩ˶ Ϯ̯ήΑˬϩΩέϭΎϴϧΏΎΗέϖΣ ̶˶ ˷ϠΠΗ

Ϧϳβ̡ΪηήϫΎυϪΟέΩϪΑϪΟέΩίϭΖϔϫΎϫϩέΎ̡ϥίϭΖϓέϮϫέΩˬ˿ϩΪηϩέΎ̡˾Ζϔϫ
ΖγΕέΪϗίϭΖϔϫϥίϖΘθϣ
έ˺́˻ΏήγΖϔϫ
˶

ΖϔϫϦϳϪ̯ΪϧϩΩΩϩϮϠΟϪΟϭϦϳϪΑέΎϬυ˷ ؞μϨϣήΑέϥΎϴΑΰΠόϣϥΎΑί̶πόΑϭ
˶

˾

ϩΩϮϤϧ ϕΎϘΘη ˬΪϨϳϮ̶̳ϣ ˺˹̭ϼϓ ̂Ζϔϫ εΩή̳
ί ϥ ΝϭήΧ Ϫ̯ ̶́ϳΎϫΪλ ί ̀έ ήγ
˶
˺˺Ϊϧ
˺˾ΪϧϩΪϴϣΎϧ̵ΪϨϫϡϮϗέΎϬ̩ϪΑΪϨϫ
Ρϼτλ
˺˽έΩ˺˼έήγΖϔϫ˺˻ϥˬϥίΪόΑϭ
˶
˶
 ˺́ΐϬ̯έϭ˭ΪϨϳϮ̳ έ˻̂ϦϤϫήΑ ˺̀έ ήγ Ϣ̪Ϩ̡ϭ ήγ ΝήϬ̯Ϫ̯ˬΪηΎΑϦϳ ˺˿ϭϖϳήϔΗϭ
έ˻˻ήγΩΎϬ̰ϧϭ˭ϝΎϘΑέ˻˺ήγΕϮϴϫΩϭ˻˹ήγέΎϫΪϨ̳ϭ˭ΕϮ̢Οέέ˺̂ήγϢϫΪϣϭήγ
˻˽





˻˼

Ϊϳ̶ϣή̯ΫϪΑΐϗΎόΘϣΰϴϧϥ ؞ϤϴδΗϪ˶ Οϭϭ ΪϨϳϮ̶̳ϣϪϬΘϳΎ̯

˻˿έΎΛϭιϮΧ
 ˻˾έΎϴΘΧέΩϪΘΒϟˬΪηΎΑ̭ϼϓΖϔϫϥ
˶
ΝέΎΨϣ
 ̟˺́ϡϥϮ̩β̡
˶
˶

 
 ήΒϤϐϴ̡˻Ώ˺
 ϡϼδϟϪϴϠϋϡϢϠδϟϪϴϠϋ˻
 ˬ˻Ώ˼
 ΪϧΩΎΘϓϡ˽
 ˺Ώ˾
 ϭΪηϡ
˺Ώ˿
 ˺Ώ̀
 ̵Ϊλϡ́
 ˺Ώ̂
 Ζγϡ˺˹
ϩΪη̭Ύ̡ΎΠϨϳέΩ̶Θϐϟ ΝήΨΘγ̮ϠϓΖϔϫεΩή̵̯ΪλίήγΖϔϫϦϳϪ̯ΪϧϪΘϔ̶̯πόΑϭ ˺˺
  ΪηΎΑ̶ΘδϳΎΑ̶ϣ©ΪϧϩΩή̯ª˱ϻΎϤΘΣϪ̯Ζγ
 Ϧϳ˺˻
 ίϡ
  ˺˼
 ϡˬ˺Ώ˺˽
 Ϊηϡˬˬ˺Ώ˺˾
 ϥ˻Ώ˺˿
 ϡ˺̀
 ϪΒϬ̯έϡˬ˺́
 ˺̂
  ˻˹
  ˻˺
  ˻˻
  ˻˼
 Ωϭηέϭ̯ΫϣΏϗΎόΗϣϡϫ˻˽
 έΎΒΧ˺Ώ˻˾
 ˯Ύϣ˻˿
˾́





 ˺˹


˺
Ϟ̰η ˿Ϫ̯ ˾ªΖγϥ ˽ΖηΩϭϭ ΪϨϳϮ̴Α ήγ ˼ΩΪϋ ˻ΎΑϪ̰ϠΑºΪηΎΑϪΘϓή̴ϧ ̱έ Ϟ̰η
˶  ϥΎΗ

˺˻

˺˺

ϢϠϋௌϭ˺˹ϦΘϔ̳ΩϭήγέΩ̂ϢϫϭΪϳ́ϦΘηϮϧέῺϢϫϥΎΗ

̶ϨόϳϪϤϐϧΖϔϫϦϴϴόΗέΩΎϤ̰ΣϞϳϻΩ
ΡήηέΩϢϫΩΰϴγϞμϓ
̟˺̀ϡ
˶
˶
̶ϠλήγΖϔϫ
ϪϤϐϧΖϔϫϥΰϳΰϋ̶πόΑϪ̯ΩΎΑΪϳϮϫϭϦηϭέήϴΒΧϥήμΒϣϭήϴμΑ
ϥΎϓέΎϋ
ήϴϤοήΑ
˶
˶
˶

˾

˺˽ ˺˼
˺̀ΐϬ̯έϭαϭΎρ˺˿؞Ϥϐϧίέ˺˾ήγΝήϬ̯Ϫ̪ϧΎϨ̩ˬΪϧϪΘϓή̳έϮϧΎΟΖϔϫίϭ
˶  ί έ

ίϭ ί έ ήγ ϢϫΪϣ ϭ ˺́ΰΑ ίϭ ί έ ήγ έΎϫΪϨ̳ ϭ ΎϬϴ̢̡ ίϭ ί ̟˺́ ˺Ώ έ ήγ
ίέ ήγ ˻˺ΩΎϬ̰ϧϭ̭ϮϏ ˻˹ίέ ήγ ΕϮϴϫΩϭϞϳϮ̯ίϭίέ ήγϢ̪Ϩ̡ϭ ˺̮̂Β̯
ϭΪϳ̶ϣήΑϪθϴϤϫέϮ̯άϣ̵Ύϫήγ˻˻ϦϴϤϫέΩέϮϧΎΟΖϔϫϦϳίϭϪ̯ϥήΑΎϨΑϞϴϓίϭ
˶
ΩϮηϡϮϠόϣΎΗ˻˽Ωή̯ΪϳΎΑ˻˼εϮ̳ϥήΑέϦϓϦϳΐ
˶ ΣΎλ

 
 Ύԩ˻Ώ˺
 ΎΗ˺Ώ˻
 ΩΪϋΎΑˬ˻Ώ˼
 ςγϭ˺Ώ˽
 ˻Ώ˾
 ˻Ώ˿
 ˬ˻Ώ̀
 Ϣϫˬ˻Ώ́
 ˬ˻Ώ̂
 Ϣϫˬ˻Ώ˺˹
 ϢϠϋௌϭ˺˺
 ΩέΪϧέΎΠϨϳΎΗϞΒϗϪΤϔλίϑή̳έΎ̡Ϧϳωϭήηίϡ˺˻
 Ϫ̯˻Ώ˺˼
 ϡˬ˻Ώ˺˽
 ήγ˺Ώ˺˾
 ϡ˺˿
 ϪΒϬ̯έϡˬˬ˻Ώ˺̀
 ̮Β̯˻Ώ˺́
 ήΑ˻Ώ˺̂
 έϭϡ˻˹
 ΩΎϬ̰Α˻Ώ˻˺
 έϮϧΎΟΖϔϫϦϴϤϫ˻ΏΖϔϫέϮϧΎΟϦϴϤϫϡˬ˺Ώ˻˻
 ϥήΑεϮ̳έ˻Ώ˻˼
 ΩΎϬϧϡΖηΩˬ˻Ώ˻˽
˾̀





 ˺˹






˻ ˺

>̶ϧ@Ω̟ϡ̱έα 
˹

˹

˹

˹

˹

˹
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˻
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̊́

˺˻

̊
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˼̌˹
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˺́

˻́́˹

̊́˹

̂̌
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˺

˼
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έΩϪ̶̯ϳΎϫήγϭ ˾ΩϮη ϥΎΗº ωϭήη
 ήγϝϭ˷ ίϪ̯ΪηΎΑϖϳήρϥ ˽ϡή̯ϝϮϣϭ
˶
˺˹ªϪ̯ ΪηΎΑ ϖϳήρ ϥ Ζθϧ ϭº ΪϨϳϮ̳ ̂ϡή̯ ˮ  ́ϥϮ̩ ̀έ ϖϳήρ ϥ ˬΪϨϳ ˿ªϥΎΗ ϥΎϴϣ

ϲϧ
ϩΩ
̟
ϡ
̭
έ
α

ϩΩ
̟
ϡ
̭
έ
α
˺

̟
ϡ
̭
έ
α
˻

ϡ
̭
έ
α
˿

 
 ΖγϩΪηϪΘηϮϧ©ϥªϞ̰ηϪΑ©̶ϧª˺
 ϡˬ˻Ώ˻
ΖγϪϧϮ̳ϦϳϝϭΪΟϦϳϪΨδϧϦϳέΩ˺Ώ˼

̭ έ α ̋˹̊˺
έ α ̀˻˹
α ˺˻˹
˻̊



 ϡή̯ϭϝϮϣ˻Ώ˽
 ΩϮθΑ˾
 ˻Ώ˿
 ϥϮ̩ˬ˻Ώ̀
 ˺Ώ́
 ϡή̰ϟ˺Ώ̂
 ˻Ώ˺˹
˾˿







Ϊϧέά̳ΎϫϪτϘϧΎϫϪϧΎΧ̶ϗϮΑ ̟˺̀˺ΏέΩϭ˻ΪϨδϳϮϧ ̟˺̌ϡ˺ΩΪϋ̮ϳϦϴϤϳ ΐ
˶ ϧΎΟέΩϝϭ˷ 
ή̴ϳΩέΩϭ˭̶̰ϳΩΪϋˬϪϧΎΧϝϭ˷ έΩˬϩΩή̯Ϣ̯ϪϧΎΧ̮ϳˬϦϴϤϳ˼ϑήρίϡϭΩ
˶
ήτγέΩϭ
˶
έΩϭ˭ΖδϴΑϭΪλˬϢΠϨ̡ϭ˭έΎϬ̩ϭΖδϴΑˬϡέΎϬ̩έΩϭ˭ζη ˾ˬϡϮϴγέΩϭ˭ϭΩˬ˽ϪϧΎΧ
ΩΪϋ ˬϪϧΎΧ ϝ˷ϭ έΩ ˬϩΩή̯ ̀Ϣ̯ ϪϧΎΧ ̮ϳ ΰϴϧ ϡϮϴγ ήτγ
 ˿ί ϭ ΖδϴΑ ϭ ΪμΘϔϫ ˬϢθη
˶
έΩϭ˭ϞϬ̩ϭΪλϭΩˬϡέΎϬ̩έΩϭ˭ΖθϫϭϞϬ̩ˬϡϮϴγέΩϭ˭ϩΩίϭΩˬϡϭΩέΩϭ˭έΎϬ̩

˾

̂
ˬϩΩή̯ϮΤϣϪϧΎΧ̮ϳϡέΎϬ̩ήτγίˬ
ϪΟϭ́ϦϳήΑϭϞϬ̩ϭΪλέΎϬ̩ϭέΰϬ̰ϳˬϢΠϨ̡
˶

έΩϭ˭˺˺ΖδηϭΪμϴγˬϡϮϴγέΩϭ˭˺˹ϭΩϭΩΎΘϔϫˬϡϭΩέΩϭ˭ϩΩ̬ϫΩΪϋˬϪϧΎΧϝ ˷ϭέΩ
ˬϩΩή̯Ϣ̯ϪϧΎΧ̮ϳΰϴϧϢΠϨ̡ ήτγίΞϬϧϦϴϤϫϪΑϭΖδηϭΪμ̰ϳϭέΰϫϭΩˬϡέΎϬ̩
˶
ˬϡϮϴγέΩϭ˭ΩΎΘθϫϭΪλέΎϬ̩ˬ˺˻ϪϧΎΧϡϭΩέΩ έ˺̀ ϡϭζηϭΩϮϧΩΪϋˬϪϧΎΧϝϭ˷ έΩ
ΩΪϋˬϪϧΎΧϝϭ˷ έΩˬϩΩή̯˺˾Ϣ̯ϪϧΎΧ̮ϳ˺˽ΰϴϧϢθηήτγ
ίϭΩΎΘθϫϭΪμΘθϫέΰϫ˺˼ϭΩ
˶
˺˿

ˬΖγ ̶ϗΎΑ ϪϧΎΧ ̮ϳϪ̯ ˬ



ήτγ ϢΘϔϫ  έΩ ϭ Ϊμθη ϭ έΰϫϪγ ˬϡϭΩ έΩ ϭ ˭Ϊμθη

ϪΘηϮϧ Ϫ̯ Ζγ Ϧϳ ˬζϘϧ Ϟ̰η ̟˺̀ ˻Ώ Ϫ̪ϧΎϨ̩ ˬ˺̀ΪϨδϳϮϨΑ έ ϞϬ̩ ϭ έΰϫΞϨ̡ Ω˶ Ϊϋ
 ˺́ΩϮη̶ϣ

 
 ΩΪϋ̮ϳˬ˻Ώ˺
 ΪϨδϳϮϨΑ˻Ώ˻
 ΐϧΎΟˬ˻Ώ˼
 ϡˬˬ˻Ώ˽
 ΩΪϋϡ˾
 έΩ˻Ώ˿
 έϭΩϡˬ˻Ώ̀
 Εήγ˻Ώ́
 ϭϪΟϮϣήΑϭ˺Ώ̂
 ϭΩϭϡ˺˹
 ΖδηϭΪλϭΩϡˬ˺Ώ˺˺
 ϡˬˬ˻Ώ˺˻
 Ϫγ˻Ώ˺˼
 ˺˽
 έϭΩϡˬˬ˻Ώ˺˾
 ϢΘϔϫήτγˬ˻Ώ˺˿
 ΪϨδϳϮϨΑΩΪϋέϞϬ̩ϭέΰϬΠϨ̡ˬ˻ΏβϳϮϨΑΩΪϋέϞϬ̩ϭέΰϬΠϨ̡˺Ώ˺̀
 ΩϮη̶ϣϪΘηϮϧϪ̯ˬ˻Ώ˺́
˾˾





 ˺˹



 ˽ϡϼ˷δϟϭΩή̯ΪϳΎΑ˼>ΎϫϪϴϘΑ@˻αΎϴϗϦϳήΑϭ˺ αέ̱

ϦΘηϮϧϭΪϨϣΎϧ
ήϴϣΪϨϬ̯ζϘϧέϥϪ̶̯θϘϧ
ϥ˶ ΎϴΑέΩϢϫΩίϭΩϞμϓ
˶
˶
ϩήϴϏϭ˿ϡή̯ϝϮϣϖϳήρϭ
˾ϥέ˺̌ϡ
˶
ΝήΨΘγϥϮ̩ˬΎϣ˷ ˬΪηϡϮϠόϣ ϥΎΗ ́ωϮϤΠϣ
˶
ΝήΨΘγ̵Ύϫ
ϖϳήρ ̀έϮ̯άϣ Ϟ˶ μϓέΩϥϮ̩
˶
Ζγ ϥΎΗ ϊϴϤΟήΑϞϤΘθϣ
̂Ϫ̶̯θϘϧάϬϟˬΪη̶ϣΕέΎΒϋ ϝ˶ ϮρϪΑΎΠϨϳέΩϞμϔϣ̮ϳήϫ
˶

˾

ΩϮη̶ϣϪΘηϮϧϪϨϴϋϪΑ˺˹έϮ̯άϣϖϳήρΖϔϫίϖϳήρ̮ϳήϫϞϴμϔΗϪΑ
˶
ήϳίϭ˺˼ΪϨδϳϮϧΐϴΗήΗϪΑήγ˺˻Ζϔϫϝϭ˷ Ϫ̯ˬ˺˺ΖγϞ̰ηϦϳϪΑϭϦ˶ ΘηϮϧΡήρϭ
˶
˻ΏΪϧήΑϭήϓ̮ϳήϫ

˺˿

ΐΗήϣϪΑ̶ϟϮρςΧ
˶ ˺˾ήγ˺˽̟˻́ΖϔϫˬϩΪϴθ̶̯οήϋςΧϥ
˶


˺̂ΎΗΪϨϨ̯ΖϤδϗέ̶ϟϮρ ρϮτΧ
ωϮϤΠϣˬή̴ϳΩ̶οήϋ
˺́˺̀ςΧΖϔϫϪΑ
˶
ϥίΪόΑ έ˺̀
˶
˶

έΩϥίΪόΑΩϮηΪϴ̡ϪϧΎΧΖϔϫήτγήϫέΩϭΪϳϞλΎΣήτγΖϔϫΖϔϫϦϴϓήρέΩϪ̯
ήτγ
؞ϧΎΧ ϝ ˷ϭ έΩ Ϫ̯ ̶ΒϴΗήΗ ϪΑ ˬΪϨϨ̯ ΖΒΛ ΎϫϥΎΗ Ω˶ Ϊϋ ϪϧΎΧ ϪΑ ˻˹ϪϧΎΧ ˬήτγ ήϫ
˶

 
 ϡ˺
 ή̰ϳΩϡ˻
 ΎϬϴϘΑϡΎϬψϔϟ˺Ώ˼
̮ϣήγϭ̭ήδϣϭ̭ήϤγϭ̮Ϥγέϭ̮ϣήγϭϢγή̯ϭϢδ̯έϭϡή̰γϭϡήδ̯ϭϢ̰γέϭϢ̯ήγ˻Ώ˽
ϭβ̯ήϣϭβ̰ϣέϭβϣή̯ϭβ̰ϣέϭήδϤ̯ϭή̰δϣϭªή̰ϤγϭήϤδ̯ϭήδ̰ϣϭ̮δϣέºϭήϤ̰γϭ
ϩήϴϏϭϭΩϭάϫ̶Ϡϋϭαή̰ϣϭαήϤ̯
ϭ̮ϣήγϭ̭ήδϣϭ ̭ήϤγϭ̮Ϥγέϭ̮ϣήγϭϢγή̯ϭϢδ̯έϭϡή̰γϭϡήδ̯ϭϢ̰γέϭϢ̯ήγ
ϭβ̯ήϣϭβ̰ϣέϭβϣή̯ϭβϤ̯έϭήδϤ̯ϭή̰δϣϭή̰ϤγϭήϤδ̯ϭήδϤ̯ϭ̮δϣέϭήϤ̰γ
 ϩήϴϏϭϭΩϭάϫ̶Ϡϋαή̰ϣϭαή̯
 ˺Ώ˾
 ϡή̯ϭϝϮϣ˻Ώ˿
 ϩέϮ̯άϣ˻Ώ̀
 ϪϋϮϤΠϣ́
 Ϫ̶̯θϘϧ̂
 έϮΑΰϣ˺˹
 ΪηΎΑˬ˻Ώ˺˺
 ϡ˺˻
 ΪϨδϳϮϨΑ˺˼
 ΏΎΘ̯Ϧϳ؞ϣΪϘϣ̮ϧΖγϩΪηϩΩϭΰϓϕέϭϦϳϪϴηΎΣέΩˬΖγΦγΎϧΕΎΤϴοϮΗ˱ήϫΎυϪ̶̯θΨΑ˺˽
 ϡˬˬ˻Ώ˺˾
 ϝΰϨϣ˻Ώ˺˿
 ρϮτΧˬ˻Ώ˺̀
 ςΨΑϥΖϔϫ˺Ώ˺́
 ϥ˻Ώ˺̂
 ˻Ώ˻˹
˾˽





 ˺˹



ί ϭ ΩϮη έΎϬ̩ ϭ ΖδϴΑ ˬ˾ΪϨϨ̯ Ώήο ζη έΩ ˽ªέ έΎϬ̩º ˼ή̳ ϭ ̟˺̌ ˻Ώ ˻˺Ϊϳ
ϭΪλέΩζηΏήοίϭ˿ΩϮηΖδϴΑϭΪμ̰ϳˬέΎϬ̩ϭ ̟˺̋ϡΖδϴΑέΩΞϨ̡Ώήο
ϞϬ̩ ϭ έΰϬΠϨ̡ ˬΖδϴΑ ϭ ΪμΘϔϫ έΩ Ζϔϫ Ώήο ί ϭ ΩϮη ΖδϴΑ ϭ ΪμΘϔϫ ˬ̀ΖδϴΑ
ΖγϥΎΗωϮϤΠϣϥϭ́ΩϮη
ˬ ˴ϒ˴ϋϭ ϊ˴ ˴ϓ ̮ΗΎϬ̳ ϭ ˺˹α α ϥϮ̩ ˬ ˴ϑ ˴ϑ ̮̩έ ϖϳήρ
ϪΑ ϝΎΜϣ ̂Ϫ̪ϧΎϨ̩
˶

˾

ϥϮ̩ˬ˺˾˴ϒό˴ ˴ϟϭ ˴ϒ˴Ϡϋ˴ ϭ ϊ˴ ˴ϔ˴ϟϭ ˺˽ϊ˴ ˴Ϡ˴ϓϭ ˺˼Ϟ
˴ ˴ϔϋ˴ ϭ Ϟ˴ ό˴ ˴ϓ̮ϧΎγϭαέϭ ˺˻έ ˺˺αϥϮ̩
ϭ˺́α ˺̀έ̱ϭ α̱έϭ έα̱ϭ έ̱ ˺˿α έ˺̀˺Ώϭ ̱αέϭ ̱έα
έϭ˻˹ ϡέ̱αϭ ϡέα̱ϭϡ̱αέϭϡ̱έαϥϮ̩ˬ˺̂άϫ̶Ϡϋ
̮Ηήγ
Ի
αέϡ ϭ̱έα˻˺ϡϭ̱έϡαϭ̱ϡαέϭ̱ϡέαϭϡαέ̱ϭϡα̱
ϡϭέ̱αϡϭέ̱ϡαϭέϡα̱ϭέαϡ̱ϭέϡ̱αϭ̱αϡέϭ˻˻ ̱
ϡϭ αέϡ̱ϭα̱έ˻˽ϡϭα̱ϡέϭ˻˼ αϡ έ̱ϭαϡ̱έ ϭέα̱

 
 ΩϮη˺
 ΪϨϨ̯ΏήοϪγέΩέϭΩή̯ϭΪϳϞλΎΣϭΪϨϨ̯ΏήοζηέΩέέΎϬ̩ή̯ϭΩϮηζηϡ˻
 ˼
 ˻Ώ˽
 ΪϨ̯˻Ώ˾
 ΩΩή̳˻Ώ˿
 ΖγϩΪηϩΪϴθ̯ςΧϥ̵ϭέϢϠϗϥΎϤϫΎΑΎϣ˷ έΎϬΣ˻Ώ̀
 ΩϮθϴϣ́
 ϡˬ˺Ώ̂
 ααϥϮ̩ˬ˻Ώ˺˹
 εϡ˺˺
 ήγˬ˻Ώ˺˻
 ϞϘϋϡˬ˺˼
 ϊϠϗ˺˽
 ϒϠόϟϒόΗ˺Ώ˺˾
 ε˺Ώ˺˿
 ̭ϡ˺̀
ϭέαϭέ̭αϭ̭ϡ̭έααέ̭ϭα̭ϭέ̭αϭ̭ϡαϭ̭έα˻Ώ˺́
 α̭ϭα̭έ
 ˬ˻Ώ˺̂
 ˺Ώ˻˹
 ϡ˻˺
 ˺Ώ˻˻
 ˺Ώ˻˼
 Νϡ˻˽
˾˼





 ˺˹



˼ϥϝϮΣϭ
˻ϥΎΗ˺ωϮϤΠϣ
˶
Ω˶ ΪόΗΡήηέΩϢϫΩϞμϓ
˶
˶
˽
ϥ؞λϼΧˬΪϨϳϮ̶̳ϣ έΎΘγή̡ ϥΎΗΕϮ̯ ˾έϥΪϨϫ ΡϼτλέΩϪ̯ˬ
ϥΎΗωϮϤΠϣϪ̯ϥΪΑ
˶

ϖϳήρ
Ζϔϫ ί ́ωϮϤΠϣ ϥ ϭ ̀ΪϨϬϧ̶ϣ ϡΎϧ ˿ήϴϣΪϨϬ̯ έ ϥ Ϫ̯ Ζγ ϞϬ̩ ϭ έΰϫΞϨ̡
˶
̮ϳέ˺̋ϡˬΪϳήγ̮ϳϭέΩϪ̯ˬ̮̩έϖϳήρίϪ̪ϧΎϨ̩
̟˺̌˺ΏΩϮη̶ϣΪϴ̡Ώήο
˶
Ϫ̯ˬ̮Ηήγίϭ˭ϥΎΗζηˬ̮ϧΎγίϭ˭ϥΎΗϭΩˬ̮ΗΎϬ̳ίˬαΎϴϗϦϳήΑϭ˭ΪϳήΑϥΎΗ

˾

ˬ˺˺Ϊϳ ήγ ΞϨ̡ ˺˹ϭ έΩ Ϫ̯ ˬϭΩϭ ϖϳήρ
ϪΑ ϭ ˭ϥΎΗ έΎϬ̩ϭ ΖδϴΑ ˬ̂Ϊϳ ήγ έΎϬ̩ ϭ έΩ
˶
˺˻
˭ϥΎΗΖθϫϭΪμΘϔϫˬ˺˽ΪϳήγζηϭέΩϪ̯ˬ˺˼ϭΩΎϬ̯ϖϳήρϪΑϭ˭
ϥΎΗΖδϴΑϭΪμ̰ϳ
˶

Ϫ̪ϧΎϨ̩ˬ˺˿ΪϳήΑ̶ϣ ϥΎΗϞϬ̩ϭέΰϫΞϨ̡ˬ˺˾Ϊϳ ήγΖϔϫϭέΩϪ̯ˬϥέϮ̢ϤγϖϳήρϪΑϭ
˶
˺́ϡϼ˷δϟϭΩΩή̶̳ϣέϮ̯άϣϩΪϨϳϞ˶ μϓέΩϭΏήο˺̀ϖϳήρ

ϥΎΗΏ
˶ ήοϖϳήρέΩϢϫΩίΎϳϞμϓ
˶
ϭΩέΩ˺̂ή̳ϭΩϮη ϞλΎΣ̮ϳˬΪϨϨ̯Ώήο̮ϳέΩέ̮ϳϩΎ̳ήϫϪ̯ΪηΎΑϥΎϨ̩ϥϭ
ϞλΎΣ ζη ˬ˻˼ª˻˻ΪϨϨ̯ Ώήο Ϫγ έΩ έ ϭΩ ή̳ ˻˺ΩϮη ϞλΎΣ ϭΩº ˬ˻˹ΪϨϨ̯ Ώήο

 
 ϊϴϤΟˬ˻Ώ˺
 ΎϬϧΎΗΎϬΑΎΑ˻Ώ˻
 ϭˬ˻Ώ˼
 ϥΎΑ˻Ώ˽
 έϥϡ˾
 ήϴϫΪϨϬ̯ϡ˿
 ΪϨϣΎϧ̀
 ϪϋϮϤΠϣ́
 ΪϨϳ˻Ώ̂
 ˺Ώ˺˹
 ΪϨϳˬ˻Ώ˺˺
 ˬ˻Ώ˺˻
 ΩΎϬ̯ϡ˺˼
 ΪϨϳ˻Ώ˺˽
 ΪϨϳ˻Ώ˺˾
 ΪϨϳήΑ̶ϣϡˬ˻Ώ˺˿
 ϪϘϳήρϡˬ˺Ώ˺̀
 ˺́
 έϭΩϭϞλΎΣ˺Ώ˺̂
 ΪϨ̯˺Ώ˻˹
 Ϊϳ˻˺
 ΪϨ̯˺Ώ˻˻
 ˻Ώ˻˼
˾˻





 ˺˹



έα̶ϧϭΕέϮλ˾ϭ ˮ ˽ήΘϴ̪ΑϡέΎϬ̩˭˼ ^˻`̶ϧϩΩ̟ϡ̱έα ϭ˺ΕέϮλ
˺˹ϭ̂ΎϬ̯ήγϢθη˭̟ϡ̱έα̶ϧϩΏϭΕέϮλ̀ϭ ˮ ̶ϨϫϭέϢΠϨ̡˭˿ϩΩ̟ϡ̱
έ˺˿α̶ϧϩΩ̟ϡ˺˾ϭΕέϮλ˺˽ϭ˺˼ΎΘ̡ϻϢΘϔϫ˭˺˻ϡ̱έ˺˺α̶ϧϩΩ̟ζϠ̰η
˺̱̀

˻˻̮̩έ˻˺ϖϳήρ
˶
˻˹εέΰ̳
˺̂ή̯ΫέΩϪϣΎΧ
˶
ˬΪϴγέήΧϪΑ˺́ΎϨϬ̩έϮϣή̯ΫϥϮ̩
˶
˶

˾

ˬϥϭ̮̩έϝϭ˷ ˻˽ˬΖγ˻˼ϖϳήρΖϔϫϥ̟˺̊ϡβ̡Ϊϴθ̯ήΑϥΎΑίέ˺̌˻ΏϩήϴϏϭ
Ϫ̯̮ϧΎγϡϮϴγ˭ΪϳήγϭΩϭέΩϪ̯Ζγ̮ΗΎϬ̳ϡϭΩΪϳήγ̮ϳϭέΩϪ̯Ζγϥ
ήγΞϨ̡ϥέΩϪ̯ ϭΩϭϢΠϨ̡Ϊϳ ήγέΎϬ̩ϭέΩϪ̯ ̮ΗήγϡέΎϬ̩Ϊϳ ήγϪγϭέΩ
˻˿Ϊϳ ήγ Ζϔϫ ϭ έΩ Ϫ̯ ϥέϮ̢Ϥγ ϢΘϔϫ Ϊϳ ήγ ζη ϥ έΩ Ϫ̯ ϭΩΎϬ̯ Ϣθη ˻˾Ϊϳ
ϡϼ˷δϟϭ

 
 Ϟ̰ηˬ˻Ώ˺
 ήγϡˬ˺Ώ˻
 ˬ˻Ώ˼
 ήΘ̪ΑϡήϴΘΤΑήΘΤΑ˻Ώ˽
 ˾
 ̶ϧϡˬ˺Ώ˿
 ̀
 ζΗέϮλˬ˻Ώ́
 ΎϬ̯ήϬΑˬ˻Ώ̂
 ˺˹
 ε˻Ώ˺˺
 ̟ˬ˻Ώ˺˻
 ΎΘ̢ϧϻϡΎϴϧϻ̶Ϩԩ̡ϻ˺Ώ˺˼
 ˺˽
 ζΗέϮλˬ˻Ώ˺˾
 ε˻Ώ˺˿
 ̱έα̶ϧϡ˺̀
 ΎϴϬ̩έϮϣ˻Ώ˺́
 ˻Ώˬ˺Ώ˺̂
 εέά̯ϡ˻˹
 ˻Ώ˻˺
 ̮Οίϡ˻˻
 ˺Ώ˻˼
 ΩϮθϴϣϦϴΒϣ̮̩έϖϳήρ˻˽
 Ϊϧ˺Ώ˻˾
ϢΠϨ̡̮ΗήγϡέΎϬ̩̮ΗΎγϡϮϴγ̮ΗΎϬ̯ϡϭΩ̮̩έϝϭΖγϪϧϮ̳ϦϳΪΑΎΠϨϳΎΗ̌ήτγίˬϡˬ˻Ώ˻˿
 Ϫ̯Ζδϧϡ Ϫ̰ϧ̮ΗΎϬ̯ϭΪϳήγ̮ϳϭέΩϪ̯Ζδϧ̮̩έ ϥέϮ̢Ϩγϡ ϥέϮ̢ϤγϢΘϔϫϭΩΎϬ̯ϢθηϭΩϭ
ϭέΩ Ϫ̯Ζδϧϡ Ϫ̰ϧ̮Ηήγϭˬ Ϊϳˬϡ ήγϪγϭέΩ Ϫ̯Ζδϧϡ Ϫ̰ϧ̮ΗΎγϭˬΪϳήγϭΩέΩ
ϡ Ϫ̰ϧ ϭΩΎϬ̯ˬϡ ΩΎϬ̯ϭ Ϊϳήγϡ ήγ̨Ϩ̡ϭέΩ Ϫ̯Ζδϧϡ Ϫ̰ϧϭΩϭϭ Ϊϳˬϡ ήγέΎϬ̩
 ΪϳήγΖϔϫϭέΩ Ϫ̯Ζδϧϡ Ϫ̰ϧ ϥέϮ̢Ϩγϡ ϥέϮ̢Ϥγϭ Ϊϳˬϡ ήγζηϭέΩ Ϫ̯Ζδϧ
˾˺





 ˺˹



˼α̶ϧϩΩ̟αϡ̱έˬ˻ζϠ̰ηϭ˺>ΎΘ̳ΩήϬΑ@
έα̶ϧϩΩ̟ϡ˿ϭΕέϮλϭ ˾>̵ήϳϭϮγ@ϝϭ˷ ˬϡή̳ ϢϫΪϣ ˽>̵ΎϨϬ̩έϮϣ@ϭ
̂ ζΗέϮλϭ ΎΘϨ̡ϮϠ̯ϡϮϴγ^́` έα̶ϧϩΩ̟ϡ̱ ζΗέϮλϭ̀ϮηΎϧήϫϡϭΩ˭̱
έ˺̌˺Ώ̶ϧϩΩ̟ϡ̱έαζΗέϮλ˺˻ϭΎϴϫΪϣϩΪγϡέΎϬ̩˺˺α̶ϧϩΩ̟˺˹ϡ̱έ
˺˿ϭΕέϮλϭ˺˾>̵ϭέϮ̡@Ϣθη˭ϩΩ̟ϡ̱έα˺˽̶ϧϭΕέϮλϭ˺˼>̶̳έΎϣ@ϢΠϨ̡
˺̱̂έα̶ϧ έ˻́  ϩΩ̟ ϭΕέϮλ ˺́ϭ ˺̀>Ύ̰ϴηήϫ@ϢΘϔϫ̟ϡ̱έα̶ϧϩΩ
˻˹ϡ
α̶ϧϩΩ̟ϡ̱ϭ ˻˽ΕέϮλ ˻˼ϭ ˻˻ΪϨϧϝ˷ϭˬϡή̳ έΎϫΪϨ̳ ˻˺>̵ΎϨϬ̩έϮϣ@ϭ
˼˹ϭ ˻̶̂Ϭ̰ϧϮγϡϮϴγ˻́ ^˻̀` α̶ϧϩΩ̟ϡ̱έ ˻˿ϭϞ̰ηϭ ˻˾ϻΎδΑϡϭΩ˭έ

 
ιˬ˺Ν 65ΎΑϪδϳΎϘϣΎΑϭ ΎΠϧΎϤϫ βϟαΎγήΑΎΘϬ̯ϭϡ
ΎΘ̯ϭέˬ˻Ώ ΎΘϬ̯ϭέ˺Ώ˺
 ΪηϴΤμΗ ˺̌́
 ζΗέϮλϭϡ˻
 έˬϡˬ˻Ώ˺Ώ˼
 ϥΎϨϬ̩έϮϣϡ ΎϴϬΣέϮϣ˻Ώ
ΎϨϬ̩έϮϣˬ˺Ώ˽
 ˺̌̂ ι ˬ˺ Ν  65 ΎΑ ϪδϳΎϘϣ ΎΑ ϭ ́˼ ι  βϟ αΎγ ήΑ ̵ήϳϮԩԩΗ  ̵ήϳϮγϡˬ˻Ώˬ˺Ώ˾
 ΪηϴΤμΗ
 ζΗέϮλ ϭΕέϮλϭ˺Ώ˿
 ϮγΎΗήϫϡ
ϮγΎϧήϫ
ΩϮγϩήϫ˻Ώ̀
 ΪηϑάΣ ́˼ι βϟαΎγήΑ̱ˬϡˬ˻Ώ́
 ˺Ώ̂
 α˺˹
 α
έ˻Ώ
Ύγ˺Ώ˺˺
 ˺˻
 ˺̌̂ ιˬ˺Ν  65 ΎΑϪδϳΎϘϣΎΑϭ ́̊ι  βϟαΎγήΑΖγΎϧϮΧΎϧ ϲ̯έΎΑϡˬ˻Ώˬ˺Ώ˺˼
 ΪηϴΤμΗ
 ϧϡ˺˽
 ˺̌̂ ιˬ˺Ν  65ΎΑϪδϳΎϘϣΎΑ ́̊ι βϟαΎγήΑ̶ΑέϮ̡ϡˬˬ˻ΏϲϧέϮΑ˺Ώ ˺˾
 ΪηϴΤμΗ
 ζΗέϮλ˺˿
 ˺̌̂ιˬ˺Ν 65ΎΑϪδϳΎϘϣΎΑϭ ́̊ι βϟαΎγήΑΎ̯ή̯ήϫˬϡˬ˻Ώ
Ύ̯ήϬ̯ήϫ˺Ώ˺̀
 ΪηϴΤμΗ
 ˺́
 ˬϡ˺̂
 α̶ԩϩΩΏ̭˻Ώ˻˹
 ϥΎϨϬ̩έϮϣϡΎϨϬ̩έϮϣˬ˻Ώˬ˺Ώ˻˺
 Ϫ̯ΪϨϧϡΪϨϣ˺Ώ˻˻
 ˺Ώ˻˼
 Ϟ̰ηˬ˻Ώ˻˽
 ϻΎδϴϟ˻˾
 ζΗέϮλˬ˻Ώ˻˿
 έϡˬ˺Ώ˻̀
 ˬ˻Ώ˻́
 ̶Ϩ̯Ϯγ˻̂
 ˼˹
˾˹





˾



ϡΎϤΗ Εήγ ˻ΎΑ ήγΖϔϫϪ̶̯ϘϳήρϪΑ ˺ΩϮη̶ϣ ̟˺̌˻Ώ ΎϨϬ̩έϮϣº̮ϳϭΖδϴΑ ϡή̳Ϫγ
ϭΎϫϡΎϧ́ϭ̶̀ϫϭέϭϖϳήρϪΑΎϳ
˿̶ϫϭέϖϳήρϪΑ
˾ª˽ϩϮΧˬ˼ΪϨϳΎϴΑϪϨϳήϗΎΑˬϩΪηΐ̯ήϣ
˶
˶
ΪηΎΑϦϴϨ̩̂ΎϨϬ̩έϮϣ̵ΎϫϞ̰η
˺˽ϭ Ϟ̰η ϭ ˺˼>έΪϨϣήΗ@ ϝϭ˷  ˬΖγ ˺˻Ϧϳ ϡή̳ΝήϬ̯ ˺˺̵ΎϨϬ̩έϮϣ ˺˹Ϫ̪ϧΎϨ̩
ΎΘϳήΗϡϮϴγ˭˺́>ϩΩ̟ϡ̱έα̶ϧ@ˬϭϞ̰ηϭ̶ϨΠϧέ˺̀ϡϭΩ˭˺˿̶ϧ˺˾ϩΩ̟ϡ̱έα
˻˽

˻˼

˻˻

˻˺

˻˹ ˺̂

ˬ ϭΕέϮλ ϭ ΎΟήϬ̯ ϩΪγ!ϡέΎϬ̩ ˭ >̟ϡ̱έα̶ϧϩΩ@ˬζΗέϮλϭ
α̶ϧϩΩ̟ϡ@ˬϭΕέϮλϭ ˻̀>ΎΗή̰ϳήγΖϣ@ϢΠϨ̡˭˻˿^˻˾` ϡ̱έ α̶ϧϩΩ̟
ϢΘϔϫ ϭ ˭˼˹>έ α ̶ϧ ϩΩ ̟ ϡ ̱@ ˬζΗέϮλ ϭ ˻̂>ΎΘϧή̯Ϯγ@ Ϣθη ϭ ˭˻́>̱έ

 
 ΪϣήΑΪϫϮΧϡˬ˻Ώ˺
 ˺Ώ˻
 ΪϳΎϴΑ˺Ώ˼
 ̶ϫϭέϭϖϳήτΑΎϳ̶ϫϭέϖϳήτΑ˽
 ˾
 ̶ϫϭέϭ˺Ώ˿
 ̶ϫΩέϡ̀
 β̡ˬϡˬ˻Ώ́
 ΎϴϬΣέϮϣ˻Ώ̂
 Ϫ̰ϧΎϨ̩ϡ˺˹
 ϥΎϴϨϬΟϮϨϣϡ ΎϴϬ̩έϮϣ˻Ώ˺˺
 ϡˬ˻Ώ˺˻
ιˬ˺Ν  65 ΎΑϪδϳΎϘϣΎΑϭ ́˼ι  βϟαΎγήΑΪϨϣήΘϧˬϡ Ϊԩϣήԩϣ˻Ώ ΪΜϨϣήϣ˺Ώ˺˼
 ΪηϴΤμΗ ˺̌́
 ϡ˺˽
 Ωϡ˺˾
 Ύγ˻Ώ˺˿
 ϢϳϭΩϡ˺̀
 ΪηϴΤμΗ ́˼ι βϟαΎγήΑ̟ϡ̭έα̶ϧϩΩˬϡˬ˻Ώˬ˺Ώ˺́
 ΪηϴΤμΗ ΎΠϧΎϤϫ βϟαΎγήΑϩΩΪ̡Ϣ̯ήδϧϡ
ϩΪԩϢ̯ήγ˻Ώ ϩΪ̡Ϣ̯ήγ̶ϧˬ˺Ώ˺̂
 ϭϡ˻˹
 ΎΠϧΎϤϫ βϟ˻˺
 ΎΟή̯˺Ώ˻˻
 ˺Ώ˻˼
 ζΗέϮλϡˬ˻˽
 ̟˺Ώ˻˾
 ϩΪ̡Ϣ̯ήγ̶ϧˬϡˬ˻Ώ˻˿
ιˬ˺Ν 65ΎΑϪδϳΎϘϣΎΑϭ ΎΠϧΎϤϫ βϟαΎγήΑΎϨ̯ήγϡ
ΎΘ̯ήγ
ΎΒ̯ήγ˻Ώˬ˺Ώ˻̀
 ΪηϴΤμΗ ˺̌́
 ΪηϴΤμΗ ́˼ι βϟαΎγήΑ̟Ϣ̯ήγϩΩ̶ϧˬϡˬ˻Ώ
Ϣ̯ήγ̶ϧϩΪ̡Ϣ̯˺Ώ˻́
 ΎΗή̯Ϯγˬϡ Ύϧή̯Ϯγ˻Ώˬ˺Ώ˻̂
 ΪηϴΤμΗ ΎΠϧΎϤϫ βϟαΎγήΑϲϧϩΩ̟αϡ̭έˬϡˬ˻Ώ
̭ήγ̶ϧΪ̡Ϣ̯έ˺Ώ˼˹
˽̂





˾



 ΝήϬ̯
˶
ϪΑίΎΑˬϩΩϮϤϧέΎΒΘϋ ΝήϬ̯έ ήγϥˬϝϭ˷ 
έϥˬ˻ΪϨγήΑ ̶ϫϭέ ˺ϖϳήρϪΑ̶ϧΎΛ
˶
έ ϥ ϭ έ˺˼ ϡ ˬϩΪϴγέ ήγ ˾ϢϫΪϣ ϪΑ ˽ϡϭΩ ̮
˶ Θ̢γ έΩ Ϫ̯ ˼ΎΠϧ ί ϭ ΪϨϳϮ̳ ϡή̳ΝήϬ̯
ϡή̳ϢϫΪϣ έ ϥ ˬ̂ΪϨγήΑ έϮ̯άϣ ϖϳήρ
ϪΑ ́ϻΎΑ ΝήϬ̯
˶
 ϪΑ ̀ΎΗ ίΎΑ ˬ˿ϩΩή̯ έΎΒΘϋ ΝήϬ̯
˶
έΎΒΘϋ ΝήϬ̯ έ ϥ ϭ ϩΪϴγέ ήγ έΎϫΪϨ̳ϪΑ ϡϮϴγ ̮
˶ Θ̢γ έΩ ˺˹ ΎΠϧ ί ή̳ ϭ ΪϨϳϮ̳
˺˻
ϡή̳έΎϫΪϨ̳̟˺̋˺Ώέϥˬ˺˽ΪϨγέ˺˼έϮΑΰϣ ϖϳήρϪΑϥ
̶ϧΎΛ
˶
ϪΑΎΗˬ˺˺ϩΩϮϤϧ
˶
˶  ΝήϬ̯

˾

˺˾ΪϨϳϮ̳
ˬ˺́ήΧ ˺̀ϡή̳̮ϳϭΪϳ̶ϣ ˺˿ϥΎϣίϦϳέΩ̵ϮϠ̶̳πόΑέΩϝ ˷ϭ ϡή̳
˶ ϭΩβ̡
ΝήϬ̯Ϫ̯ΪϧϩΩίϞΜϣϪ̯ϥΎϨ̩ίΎγέΩ˻˹ϪϧϭΪϳ̶ϣ̵ϮϠ̳έΩϪϧˬΖγϡή̳έΎϫΪϨ̳˺̂Ϫ̯
˶
ϭˬήϳίϭˬϭϥΎϴϣϡή̳ϢϫΪϣϭΖγϩΎηΩΎ̡ϞΜϣ
ΖγϢϴϨϏ˻˺؞ΑΎΜϣϪΑήΧϡή̳έΎϫΪϨ̳
˶ ϡή̳
̶ϣ ̟˺˼ ϡ ˻˻ΎϨϬ̩έϮϣ εέΰ̳
έΩ ωϭήη ˬϝΎΤϟ ˬΪη ήΧ ϡή̳ Ϫγ Ζ
ϥϮ̩
˶ ϘϴϘΣ ή̯Ϋ
˶
˶
˻˼Ωϭέ
ίˬήϳΪϘΗϦϳϪΑβ̡ˬ˻˿ΪϧϮη̶ϣ˻˾Ϊϴ̡ΎϨϬ̩έϮϣΖϔϫϡή̳̮ϳέΩϪ̯˻˽ΪϨϳϮ̶̳ϣ

 
 ˺Ώ˺
 Ϊϴγέ˺Ώ˻
 ΎΠϨϳ˼
 ΪϫΩήϴϴϐΗ©ϢϳϭΩªϪΑέϥϩΩή̶̯όγΦγΎϧϡϮϴγϡ˽
 ΖγϩΪηϩΩϭΰϓ©ϢϫΪϣªˬϪϤϠ̯Ϧϳϭήτγ̵ϻΎΑέΎϫΪϨ̯ϡ˾
 ϩΩϮϤϧ˻Ώ˿
 ˬ˻Ώ̀
 ΖγϩΪηϩΩϭΰϓ©ϻΎΗªςΧΖγΩϥΎϤϫΎΑ©̶ԩª̵ϻΎΑέΩ̶ԩΎԩ˻Ώ́
 ΪγήΑ˺Ώ̂
 ΎΠϨϳίή̯ή̳ΎΠϧί˻Ώ ΎΠϧί˺Ώ˺˹
 ϩΩή̯ϡ˺˺
 ΡήϬ̰ԩέΎΑ˻Ώ˺˻
 έϮ̯άϣˬϡˬ˻Ώ˺˼
 Ϊϴγέ˻Ώ˺˽
 ΪϨϳϮ̳ϡΪϨϣΎϧ̶ϣ˻Ώ˺˾
 ϥΎΑί˺Ώ˺˿
 ϡ˺̀
 ϡή̳ήΧˬ˻Ώ˺́
 ˺Ώ˺̂
 ˺Ώ˻˹
 ˺Ώ˻˺
 ΎϴϬ̩έϮϣϡˬ˻Ώˬ˺Ώ˻˻
 ϭϭΩήΗϡ˻˼
 ©ΖδϧΎϨ̩ϥϭΎϨϬ̩έϮϣϝϮΣΎϣªΖγϪϧϮ̳ϦϳΪΑϪΨδϧϦϳέΩΎΠϨϳΎΉήτγί˻˽
 ˺Ώ˻˾
 ΩϮθϴϣϡˬ˻˿
˽́





 ˺˹



˽έϥˬΪϳ˼ϭήϓϪΟέΩϭΩϭΩήϴ̴ΑΕήγϭΩή̳ϭ˻ΪϨϳϮ̳ϞϣϮ̯έϥˬ˺ΪϨ̯ϝϭΰϧϪΟέΩ
ˬΪϨϳϮ̳ ̵έΎ̰γ ˬΪϨ̯ ϝϭΰϧ έ˺̋ ˺Ώ ϪΟέΩ Ϫγ ϭ ̀Ωήϴ̴Α Εήγ ˿Ϫγ ή̳ ϭ ˾ϞϣϮ̯ Ε
ΖγέΪϴ̯̱έέΩήγ́ΐϬ̯έΖϟΎΣϪ̪ϧΎϨ̩

ϖϳήρΖϔϫ
 ̂ϭ ΎϨϬ̩έϮϣΩΪόΗϭϡή̶̳ϣΎγ ΡήηέΩ
ϢϬϧϞμϓ
˶
˶
κΨθϣ ε˺˻ ϡ ˺˺ΎϬϧ ϪΑ ΝήΨΘγ ΖϬΟ ϪΑ Ϫ̯ ϩήϴϏ ϭ ˺˹̮̩έ

˾

ΪϧϩΩή̯
˺˽ˬ˺˼ΪϨϣΎϧ̶ϣ ̮Θ̢γ ˺˻έϭϪ̯ έ˺̋˻ΏΖγ̶ϘϳήρΪϨϫ ΡϼτλέΩϪ̯ΖδϧΩΪϳΎΑ
˶
ϖϳήρϪΑ̶ϧΎΛ
ΝήϬ̯
˶
ϪΑΎΗˬ˺˾Ύϫήγή̴ϳΩΐϴΗήΗϪΑϝ ˷ϭήγΝήϬ̯ίϪ̯ΖγϥΎϨ̩ϥϭ
˶
ΎΟήϫέΩϭ˺̀ϩΩΩΖδΟΎΟϪγέίϭˬήγ̶Ϡλ ϡΎϘϣίϩΎ̳ήϫˬβ̡Ϊγέ
˺˿̶ϫϭέ
˶
ˬ˻˹ΪηΎΑϢδϗϪγϥϭΪϨϳϮ̳˺̂ϡή̳έϪΟϭ˺́ϥˬΪϨϳΩϮΧ̶Ϡλ ϡΎϘϣϪΑίΎΑˬϩΩϮϤϧϡΎϘϣ
˶
ϦϴϨ̩ΎϬϧί̮ϳήϫϦ˶ Θϓή̳ϖϳήρϭ
ϡή̳έΎϫΪϨ̳ϡϮϴγ˭ϡή̳ϢϫΪϣϡϭΩ˭ϡή̳ΝήϬ̯ϝ ˷ϭ
˶
̮
˶ Θ̢γέΩ˻˻ϭ˻˺ΪϨγέήγϢ̪Ϩ̡ϪΑˬϩΩέϭϮϠ̳έΪϘϣέΩέϝ
ϭ˷ ήγΝήϬ̯ϥϮ̩Ϫ̯ΪηΎΑ
˶

 
 ΩϮηϡˬ˺Ώ˺
 ΪϨϧϮΧ˻Ώ˻
 Ωϭήϓϡˬˬ˻Ώ˼
 έϥˬϡˬ˻Ώ˽
 ΪϨϳϮ̳ϡ˾
 ήγ˻Ώ˿
 ΩΩή̰Α˺Ώ̀
 ϪϬΒ̯έˬϡ ΖϬ̯έ˻Ώ́
 ˻Ώ̂
 ̮Οί˻Ώ˺˹
 ϥΎϣϡ˺˺
 έϭϪ̯˺Ώ˺˻
 ϩΩΎϬϧ˺˼
 ΪϧϩΩΎϬϧϡΎϧ̮ԩԩγϩέί˻Ώ˺˽
 ̵Ύϫήγ˻Ώ˺˾
 ̶ϫϭέϭ ̵Ωέϭ˺Ώ˺˿
 ΖγϩΪηϩΪϴθ̯ςΧϪϤϠ̵̯ϭέΎϣ˷  ˮ ϭϡ˺̀
 Ϧϳˬ˻Ώ˺́
 ϡή̳˻Ώ˺̂
 Ζγˬ˻Ώ˻˹
 Ϊγέ˻Ώ Ϊϴγέ˺Ώ˻˺
 ˻Ώˬ˺Ώ˻˻
˽̀





 ˺˹


˺
ϩήϴϏϭϢΗήΒϴΗ̵Ύϫήγ̶ϣΎγΡήηέΩ
ϢΘθϫϞμϓ
˶

˽ΐϧΎΟ ή̴ϳΩ ˼ϭ ΩϮόλ ˻ΐϧΎΟ ̶̰ϳ ̟˻̀  ˬΩέΩ ϑήρ ϭΩ ̶Ϡλ ήγ ̮ϳ ήϫ ϥϮ̩
ϡϮϴγˬςγϭϡϭΩˬ̶Ϡϋ̶̰ϳΪηΪϫϮΧϡΎϘϣϪγέ
ήγ̮ϳήϫˬΖϬΟϦϳίβ̡ˬρϮΒ˵ϫ
Ի
ϭ˿ΩϮη̶ϣήϫΎυϮϠ̳έΩϢϫϪ̯˾ϩΪηΪϴ̡ή̴ϳΩήγϖϳήρΖϔϫˬ
ήγήϫίˬάϬϟ̶ϧΩ
Ի
˶
˺˹ΩϮη̶ϤϧΪϴ̡̱̂έˬ́ϖϳήρΖϔϫ̀ϦϳήϴϏϪΑϢϫ

˾

έϡϮϴγϭ˭˺˼ήΗήΒϴΗέ˺˻ϡϭΩϭ˭ΪϧϩΩΎϬϧϡΎϧέ˺˻ϡ˺˺ϢΗήΒϴΗέήγϝϭ˷ ˬϪ̪ϧΎϨ̩
ϭ ̵έΎ̰γέϢΘϔϫϭ˭ϞϣϮ̯Ε ˺˾έϢθηϭ˭ϞϣϮ̯έϢΠϨ̡ϭ˭ϩΪγέϡέΎϬ̩ ˺˽˭ήΒϴΗ
ΪϨϠΑ ϪΟέΩ Ϫγ ϭ Ωήϴ̴Α ΩϮΧ ήγ ̵ϻΎΑ ί Εήγ ˺̀Ϫγ Ϫ̯ ̵ήγ ˬ˺˿Ζγ ϥ ζϘϳήρ
ήΗήΒϴΗ ˬΪϨ̯ Νϭήϋ ϪΟέΩ ϭΩ ϭ Ωήϴ̴Α Εήγ ϭΩ ή̳ ϭ  ΪϨϳϮ̳ ϢΗήΒϴΗ έ ϥ ˬ˺́ΩΩή̳
ϝΎΣϪΑή̳ϭΪϨϳϮ̳ ήΒϴΗˬΩϮηΪϨϠΑϪΟέΩ̮ϳ ˻˺ϭΩήϴ̴Α Εήγ̮ϳ ˻˹ή̳ϭ ˺̂ ΪϨϳϮ̳
̮ϳϭ ˻̀Ωήϴ̴Α ˻˿ªΕήγ̮ϳºΩϮΧ ˻˾Ϧϳήϳί
 ήγ ˻˽ίή̳ϭΪϨϳϮ̳ ϩΪγˬ˻˼ϩΪϧΎϣ ˻˻ΩϮΧ
˶

 
 ΪϨ̯©ϢΘθϫªϪΑϞϳΪΒΗέϥϩΩή̶̯όγΐΗΎ̯Ύϣ˷ ϢϬϧ˺
 ΐϧΎΠΑ˻Ώ˻
 ˺Ώ˼
 ΖϤδΑ˻Ώ˽
 ΪϧϩΪηΪϴ̡ήγήϫίή̴ϳΩ>ϡ@ήγϖϳήρΖϔϫˬϡˬ˻Ώ˾
 ΪϧϮθϴϣˬϡ˿
 ΖγϩΪηϩΪϴθ̯ςΧ©ΕªήϳίϪτϘϧϭ©̟ª̵ΎϫϪτϘϧ̵ϭέΎϣ˷ Εή̢ϐΗϢϫϭ
˻Ώ̀

 ˺Ώ́
 ̮ϳέ˻Ώ̂
 ϭ˻Ώ˺˹
 ϢΗή̡ϡ˺˺
 ήγˬ˻Ώ˺˻
 ήΗΰϴϧϡ ήԩήԩԩԩ˻Ώ˺˼
 ϭϡ˺˽
 ˻Ώ˺˾
 Ϫ̯˺˿
 ήγ˻Ώ˺̀
 ϭΩϮηϡ ΩϮηˬ˻Ώ˺́
 ϡ˺̂
 ˻Ώ˻˹
 ϭΩ˺Ώ˻˺
 ˺Ώ˻˻
 ΪηΎΑϡ˻˼
 ΖΤΗˬϡˬ˻Ώ
˺Ώ˻˽
 ΩϮΧˬϡˬ˻Ώ˻˾
 Ώ˻˿
 ΩΩή̰Α˺Ώ˻̀
˽˿





 ˺˹



ϥΕήγϭΩή̳ϭ Ωήϴ̴ΑήγϢϫΪϣ˻Ε
˶ ήγ̮ϳˬήγϢ̪Ϩ̡˺Ϫ̯ΪηΎΑϥΕή̰Αϭ
˼ΪηΎΑΕή̰ΑΕˬΩήϴ̴Α
ϭ  ̂ΪϨϳϮ̳ ́ήΘϧέ ήγϥ ̀ˬ˿ Ωήϴ̴Α ήγ Ϣ̪Ϩ̡ ˾Ε
˶ ήγ̮ϳ ˽ΕϮϴϫΩϪ̶̯Θϗϭ
˺˺ήΘϧΎγ˺˹ ˬΩήϴ̴ΑΕήγϭΩή̳
ϭΪϨϳϮ̳ ˺˽̮γ̶̯ˬΩήϴ̴Α έ˺˺ϡ ήγ ˺˼ΩΎϬ̰ϧ ˺˻Ε
˶ ήγ̮ϳ ήγΕϮϴϫΩή̳ϭ

˾

̟˺̊˺Ώˬβ̡Ζγ ΕήγϭΩ˺́ήγ˺̀ΩΎϬ̰ϧέΩϪ̯ή̩ˬΖϓή̳˺˿ΪϧϮΗ̶Ϥϧ˺˾ΕήγϭΩ
˻˺ΪϧΎϣ̶ϤϧήγΩΎϬ̰ϧ˻˹ϥϦΘϓέ˺̂έΩ
̶̯ ΕέϥˬΩήϴ̴ΑϻΎΑ ΝήϬ̶̯Ϩόϳˬ˻˽̠ϴΗ˻˼Ε
˶ ήγ̮ϳ ήγ˻˻ΩΎϬ̰ϧή̳ϭ
ΪϨϳϮ̳˻˾̮γ
ϢϠϋௌϭ ΖγϝΎ̰η˴ ̟˺̊ ˻ΏˬϥΩή̯ήϫΎυϮϠ̳έΩέ! ήγϩΩίϭΩϦϳϭ



˻˿

ΏϮμϟΎΑ
˷

 
 ϭ˺
 Εή̰Αˬϡ˻
 ϭ˼
 ΖϫΩ˺Ώ˽
 Εή̰Αϡ˾
 ˻Ώ˿
 ϭϡ̀
 ήΒΗ˺Ώ́
 ˺Ώ̂
 ˻Ώ˺˹
 ΪϨϳϮ̯ήԩήΘϧΎγ˻Ώ ήΒΗΎγ˺Ώ˺˺
 Εή̰ԩϡ˺˻
 ΩΎϬ̰Α˻Ώ˺˼
 ̮γ̶Ό̯
̮γ̶Ϭ̳ϡˬ˻Ώ˺˽
 ήγ˻Ώ˺˾
 ϥϮΘϴϤϧ˺Ώ˺˿
 ΩΎϬ̰Α˻Ώ˺̀
 ˺Ώ˺́
 ίˬϡˬ˻Ώ˺̂
 ϝΎΣ̨ϴϫέΩϡˬ˻Ώ˻˹
 Εή̰ΑήγΪϧΎϤϴϤϧΖϟΎΣ̨ϴϫέΩϥϦΘϓέίβ̡˻˺
 ΩΎϬ̰Α˻Ώ˻˻
 Εήγ̮ϳ Εή̰Αϡ˻˼
 Ζδϴϧ˺Ώ˻˽
 Ε̮γ̶Ό̯ϡ ̮γ̶Ό̯Ε ̮γ̶Ϭ̳Ε˻Ώ˻˾
 ˻˿
˽˾





 ˺˹



Ϫ̶̯ϘϳήρϪΑˬ̶Ϡλ ήγΖϔϫί ˻ΩϮη̶ϣϪΘϓή̳ Εή̰Α̵ΎϫήγϪ̯ΖδϧΩ ˺ΪϳΎΑ
˭̶Ϡ̯Ύ̯ϡϮϴγ˭˽>Ζ̩@ϡϭΩ˭˼>Ζ̩@ϝ ˷ϭΖγϦϳϭ̵ΎϫϡΎϧϪ̪ϧΎϨ̩ˬΩΩή̶̳ϣέϮ̯άϣ
˭Εή̰Α ϢΘϔϫ έ˺˺ ϡ ˭ ˮ  ̀ΕϮϫΪΗ Ε Ϣθη ˭ ˮ  ˿>ΕϮϫΪΗ@ ˾ϢΠϨ̡ ˭̶Ϡ̯Ύ̯ Ε ϡέΎϬ̩
̶̯ΕϢϫΩίϭΩ˭˺˺̮γ̶̯ϢϫΩίΎϳ˭ ˮ  ˺˹ήΘϧΎγϢϫΩ˭̂ήΘϧϢϬϧ˭́Εή̰Α ΕϢΘθϫ
˺˻̮γ

˾

̶Θϗϭ˺̀ϭΩήϴ̴Α ήγ˺˿ΝήϬ̯ Ε
˶ ήγ̮ϳ ήγ˺˾ΐϬ̯έϪ̯ΪηΎΑ̶Θϗϭ˺˽έΩ˺˼>Ζ̩@
ΪηΎΑ˺́>Ζ̩@ˬΩήϴ̴ΑΕήγϭΩϪ̯
ϭ Ωήϴ̴Α ˻˺ήγ ΐϬ̯έ ˻˹Ε
˶ ήγ̮ϳ ήγέΎϫΪϨ̳Ϫ̯ΪηΎΑΖϗϭϥέΩ ˺̶̂Ϡ̯Ύ̯ϭ
ΪϨϳϮ̶̳Ϡ̯Ύ̯Εέήγϥ˻˻ ˬΩήϴ̴ΑΕήγϭΩή̳
ΕϭΩήϴ̴ΑέΎϫΪϨ̳Ε
˶ ήγ̮ϳήγϢϫΪϣϪ̯ΪηΎΑ˻˽̶ϣΎ̴ϨϫέΩ ˮ ˻˼>ΕϮϫΪΗ@ϭ
˻˾

 ϥϦ˶ Θϓή̳ΕήγϭΩϪΑ ˮ  >ΕϮϫΪΗ@

 
 ΪϳΎΒΑ˺
 ΪϧϪΘϓή̳ϡˬˬ˻Ώ˻
 ΪηϴΤμΗ ˺̊˺ιˬ˺Ν 65ΎΑϪδϳΎϘϣΎΑϭ ̋̀ι βϟαΎγήΑΖϫΩϡˬˬ˻Ώˬ˺Ώ˼
ΎΑϭ ̋́ι βϟαΎγήΑΖγ̶ϟΎΧϭΪϴϔγ©ϡϭΩªϞΑΎϘϣ
ΖϫΩϭϡ
ΖϫΩ˻Ώˬ˺Ώ˽
 ΪηϴΤμΗ ˺̊˺ιˬ˺Ν 65ΎΑϪδϳΎϘϣ
 Ϣϴγ˺Ώ˾
 ϪΑϭΪΗϡ
ΖϳϭΪΗ ΖϫϭΪΑ˻Ώ ̟ϮϫΪΗ˺Ώ˿
 ϪΑϭΪΗΕϢθηϪΑϭΪΗϡ
Ζϴ̡ϭΪϧ ΖϫϭΪΑ˻Ώ̀
 Εή̰ΑΕέ́
 ήΑΕ˺Ώ̂
 ήΒΗΎγ˺Ώ˺˹
 ̮γ̶Ό̯ˬϡ ̮ԩϬ̯˻Ώ˺˺
 ̮γ̶Ό̯Εέ ̮γ̶Ό̯Εϡ
̮γ̶Ϭ̯Ε˻Ώ˺˻
ϴΤμΗ ˺̊˺ ιˬ˺Ν  65ΎΑϪδϳΎϘϣΎΑϭ ̋́ι  βϟαΎγήΑΖϴϫΩ ΖϫΩϡˬ˻Ώˬ˺Ώ˺˼
 Ϊη
 ˻Ώ˺˽
 ϪΒϬ̯έˬϡ ΖϬ̯έ˻Ώ˺˾
 ˺Ώ˺˿
 ϡˬ˺Ώ˺̀
ϴΤμΗ ˺̊˺ ιˬ˺Ν  65ΎΑϪδϳΎϘϣΎΑϭ ̋́ι  βϟαΎγήΑΖϴϫΩ ΖϫΩϡˬ˻Ώˬ˺Ώ˺́
 Ϊη
 ϲϠ̯Ύ̯ϭΪϨϳϮ̯ϡ˺̂
 Εή̰Αϡ˻˹
 ϪΒϬ̯έˬϡ˻˺
 ˻Ώ˻˻
 Ζϴ̡ϭΪΗ
ϪΑϭΪΗϡ ΖϫϭΪΑ˻Ώ ̟ϮϫΪΗ˺Ώ˻˼
 ̶Θϗϭ Ϫ̯˺Ώ˻˽
 Ζϴ̡ϭΪΗ
 ϪΑϭΪΗϡ ΖϫϭΪΑ˻Ώ ̟ϮϫΪΗ˺Ώ˻˾
˽˽





 ˺˹


˻
˺
ϭ ̱έ Ϧ˶ Θϓή̳ ΕέϮλ ˼ϭ Ζγ ήγ ϡΎϴϗ
˶ ˬ Εήγ ϥ˶ Ϊη ϢϳΎϗ ί Ϫ̯ ΪϨϳϮ̶̳ϣ ϭ

ΎϫΕήγ̀ϡΎϤΗΎΑ
Ϫ̵̯ήγ ϭΖγΎϫϝΩϕϮθόϣˬΖγϢϳΎϗ
˿ΩϮΧ̵ΎϫΕήγ˾ΎΑϪ̯˽̵ήγ
˶
˶
̂
́
̶Ϩόϳˬήγϝϭ˷ Ϫ̪ϧΎϨ̩˭ΖγήΗΪΑˬΖδϴϧΎϫΕήγ ϡΎϤΗ
˶  ΎΑϪ̵̯ήγϭ ΖγήΘϬΑˬΖγ

Ϫ̯ήγζη̶ϫήϤϫ˺˺ϪΑϪ̯ϮϠ̳ήϬηέΩΖγ
˺˹̶ϫΎηΩΎ̡̟˺˹ϡˬΕήγέΎϬ̩ΎΑˬΝήϬ̯
˶

˺˿ΪϨϨ̶̯ϣ̶ϧΎΒϬ̴ϧϪθϴϤϫέϕΎθϋ̵ΎϫϝΩ˺˾Ζ
˶ ϴϋέˬ˺˽ΪϨϳϭ̵ήϣϭ˺˼έίϭ˺˻؞ΑΎΜϣϪΑ

˾

ήγΕή̰Α˺̀ϩΩίϭΩ̶ϣΎγή̯ΫέΩϢ
ΘϔϫϞμϓ
˶
ή̶̡Οέ˵Ωˬ̶ΟήΑήϫέΩϪ̯ ΪϧΝήΑϩΩίϭΩέ̶οΎϳέ ϢϠϋ
ϥ˶ Ύ̯έϪ̯ϥΪΑ!
˶ ̶γή̯
˶
˻˺
˻˹
˺̂
˻Ώ ϊϴϤΟϥίΎΗˬΪϧϩΩΎϬϧ ̶ϔΨϣௌϞυϩΎηΩΎ̡έΎΜϳ
Ζ
˺́ί
˶ ϬΟϪΑ ήϫϭίήϫϮΟ
˶
˶
˻˻
ίΎϴϧ Ζ
˶ γΩˬ ϪΘϓή̳ήΑήϫϮ̳ϭ ˷έ˵ΩϦϣήΧϦϣήΧϭέί˴ ϦϣΩ έ˺̊˺ΏϦϣΩΕΎϗϮϠΨϣ έ˺̊

ήϴΧ̵ΎϋΩϪΑ
˻˽ ϢϳΎθ̴ΑέΝέ˵Ω˻˼ϦϳϪ̯ήΘϬΑϥΎϤϫβ̡ΪϧέΩήΑϥΎϣίϮϳΪΧϦϳ
˶
˶

 
 ϡΎϴϗ˺Ώ˺
 ήγ˻Ώ˻
 έΩ˺Ώ˼
 ήγϡ˽
 ˺Ώ˾
 ˺Ώ˿
 ϡΎϧϪ̯ϡ̀
 ˻Ώ́
 ϪΑ˻Ώ̂
 ϩΎηΩΎ̡˺˹
 ϡ˺˺
 ϪϴϟέΎθϣ˻Ώ˺˻
 ̵έίϭˬ˺Ώ˺˼
 ΪϨϳήϣϭέίϭ˻Ώ˺˽
 ΖΒϏέϡ˺˾
 ΪϨ̶̯ϣϡ˺˿
 ˺Ώ˺̀
 ̶ΟέΩίή̡˺Ώ˺́
 Ϊϧήϫϭί˺Ώ˺̂
 ̶ϔΘΨϣϡ˻˹
 ϊϤΟϡ˻˺
 ϪΘϓ˵ήΑϡ˻˻
 ϥϡˬ˻Ώ˻˼
 ΩέΪϧέΎΠϨϳΎῊήτγίϩέΎΘγϭΩϥΎϴϣ˻˽
˽˼





 ˺˹



 ˻˺̶ϨΟέΎϣϡϮϴγ
˭̶́Ϩ̢ϳΪϨγ̀ϡϮϴγ˭˿ΎΘ̯έ˾ϡϭΩ˭˽>̶ΘϬ̩@ϝ ˷ϭˬΪϧϩΩή̯ζΨΑ˼έΎϬ̩έήγϢ̪Ϩ̡
 ˺˹̶Ϩ̡ϻ̂ϡέΎϬ̩
ϡϮϴγ ˭˺˾̶Ϩϫϭέ ϡϭΩ ˭˺˽>̶ΘϧΪϣ@ ˺˼ϝ˷ϭ ˬ˺˻ΪϧϩΩή̯ ζΨΑϪγ έ ˺˺ήγ ΕϮϴϫΩ
˺̀˺˿>Ύϴϣέ@
 ˻˼˻˻̶ϨΑϮϬ̩ϡϭΩ˭˻˺>ή̳@ϝ ˷ϭˬ˻˹ΪϧϩΩή̯˺̂Ϫ˷μΣϭΩέήγ˺́ΩΎϬ̰ϧ
ΪηΎΑ˻˽ΕήγϭΩϭΖδϴΑˬϦϳωϮϤΠϣ
˶

 
 ϲϧΎΟέΎϣϡ ̶ϧΪϨγ˺Ώ˺
 ϭϡ˻
 Ϫγ˺Ώ˼
ΎΑϭ ̂ι  ϢϏϭ ˼˼˺ι  ϪΗαΎγήΑΖϬ̩
ΎϧήϬΟϡ ΖϴΒϬΣ˻Ώ
ΐΣ˺Ώ˽
 ΪηϴΤμΗ ˺˼́±̂ιιˬ˺Ν 65ΎΑϪδϳΎϘϣ
 ˺Ώ˾
 ΎΘϬ̯έϡ
Ύ̰ΘϬ̯έ Ύ̰ԩϬ̯έ˻Ώ˿
 ϡϭΩ˺Ώ̀
 ϲϨϳΪϨγϡ
ϲΘϳΪϨγ́
 ϡϮϴγ˺Ώ̂
 ϭϡˬˬ˻Ώ˺˹
 ˻Ώ˺˺
 ϩΩή̯ ϡˬ˻Ώ˺˻
 ˻Ώ˺˼
ϭ ΎΠϧΎϤϫ  ϢϏαΎγήΑ ̶ϨϳΪϣϡ
  ΖγΎϧϮΧΎϧ ̶ϨΘԩ ̶ԩϫΪϣ˻Ώ ̶ԩΪϣ˺Ώ˺˽
 ΪηϴΤμΗ ˺˼́±̂ιιˬ˺Ν 65ΎΑϪδϳΎϘϣΎΑ
 ϲΘϫΩήԩ˺˾
ΎΑϭ ̂ι ϢϏϭ ̀̋ι βϟˬ ˼˼˻ι ϪΗαΎγήΑϥΎϴϣέˬϡ
ϥΎԩϣέ˻Ώϡϭέ˺Ώ˺˿
 ΪηϴΤμΗ ˺˼́±̂ιιˬ˺Ν 65ΎΑϪδϳΎϘϣ
 ϭϡˬˬ˻Ώ˺̀
 ΩΎϬ̰Αϭ˻Ώ˺́
 ζΨΑˬϡˬ˻Ώ˺̂
 ϡˬ˻Ώ˻˹
ΎΑϪδϳΎϘϣΎΑϭ ̂ι ϢϏϭ ̀̋ι  βϟˬ ˼˼˻ι  ϪΗαΎγήΑϩή̯ϭ ϩή̯ϡˬ˻Ώˬ˺Ώ˻˺
 ΪηϴΤμΗ ˺˼́±̂ιιˬ˺Ν 65
 ̶ϬΗϮϬ̩ˬ˻Ώ
̶ϨΑέϮϬΟ˺Ώ˻˻
 ϭ˻˼
 ήγϡ˻˽
˽˻





˾



̶Ϡλ̵Ύϫήγ̵ΎϫϪ˷μΣ˶ ˺̶ϨόϳΎϫΕήγ̶ϣΎγή̯ΫέΩϢθηϞμϓ
˶
ϪΑ ˼ζϣΎϴϗ Ϟ˶ λ έΩ ˬΪϨϫΩ Ζ̯ήΣ έ ϭ ϩΎ̳ήϫ ˻ϭ ΩέΩ ϡΎϴϗ ΩϮΧ ̵ΎΟϪΑ ήγ ήϫ ϥϮ̩
Ϫ̪ϧΎϨ̩ˬϪΘϓΎϳϢϴδϘΗήγ̮ϳήϫˬϡήΟϻΪΘϓ̶ϣΕϭΎϔΗˬϝϭΰϧ˽ϭΩϮόλΐϧΎΟ
ϡϭΩ˭́ήΒϴΗϝ˷ϭˬ̀ΪϧϩΩΎϬϧϡΎϧϦϳ̟˺˼˻Ώˬ˿ϩΩή̯Ϫ˷μΣέΎϬ̩έ˾ήγΝήϬ̯
 ˺˺̶ΗϭϭΪϨϬ̩ϡέΎϬ̩˭˺˹ΪϨϣϡϮϴγ̟˺˼˺Ώ˭̶̂ΗΩϮϤ̯

˾

˭˺˿̶ϨΠϧέϡϭΩ˭˺˾̶ΗϭΎϳΩϝϭ˷  έ˺˹ϡˬ˺˽ΪϧϩΩϮϤϧζΨΑϪγ ˺˼έ ήγ ˺˻ΐϬ̯έϭ
 ˺̀Ύ̰ΗέϡϮϴγ
ϡϮϴγ ˭˻˻ΎϫΩϭή̯ ϡϭΩ ˭˻˺>̵έΩϭέ@ ϝϭ˷  ˬ˻˹ζΨΑ ˺̂Ϫγ ˺́Ϣϫ έ ήγ έΎϫΪϨ̳ ϭ
 ˻˼Ζϳή̡
˭˻̶́ϧέΎγή̡ ϡϭΩ ˭˻̀Ύ̯ήΠΑ ϝϭ˷  ˬ˻˿ΪϧϩΩή̯ ζΨΑ Ϫγ ˻˾ΰϴϧ έ ˻˽ήγ ϢϫΪϣ ϭ

 
 ̶πόΑ˻Ώ˺
 ˬ˻Ώ˻
 ζγΎϴϗ
αΎϴϗ˻Ώˬ˺Ώ˼
 ˺Ώ˽
 ΝήϬ̯ήγ˻Ώ˾
 ϭΪϧϩΩή̯ ΪϧϩΩή̯˻Ώ˿
 ΪϧΩΎϬϧ̀
 ήϴΗ
ήԩԩ˻Ώ́
 ϲΗΪϨϤ̯ ̶ϟΪϤ̯˻Ώ̂
 ΪΜ˺Ώ˺˹
 ̶ϣϭΪϴϬΣ˻Ώ̶ΗϭΪϨϬ̩˺Ώ˺˺
 ϪΒϬ̯έϡ˺˻
 Ϣϫ˻Ώ˺˼
 ϩΩϮϤϧ˺˽
 ̶ΗΎϳΩ
ϲϟΎϳΩϡ˺˾
 ̶ΘΠϧέˬϡ˺˿
 ΎΘ̯έϡˬ˺Ώ˺̀
 ˺Ώ˺́
 ϡ˺̂
 ϩΩή̯ϡ ΪϧϩΩή̯˻Ώ˻˹
ϪδϳΎϘϣΎΑϭ ̂ι  ϢϏ ̀̋ι  βϟαΎγήΑέήΑΩϭέ
 έΩϭέϡˬ˻Ώ ΪΑ˺Ώ˻˺
 ΪηϴΤμΗ ˺˼́±̂ιιˬ˺Ν 65ΎΑ
 ΪΒ̯˺Ώ˻˻
 ήΣ˺Ώ˻˼
 ˺Ώ˻˽
 ˺Ώ˻˾
 ϩΩή̯ ϡˬ˻Ώ˻˿
 Ύ̯ήΒΠϣ
Ύ̰ΟήΑϡˬ˺Ώ˻̀
 ̶ϧέΎδΑϡˬ˻Ώˬ˺Ώ˻́
˽˺





 ˺˹


˺
˻Ϣϴ˶ϨϏ˴ ϞΜϣ
˶  ̵ΩΎΒΑ
˼
̵ΩΎΑ˿ΎΗϪ̯ΪϧϪΘϔ̳ˬΖγϭϞ˶ ΑΎϘϣϪ̯ˬ˾̵ΩΎΒΑήγί˽̵ΩΎΑήγίΎϴΘϣ
Ζ
˶ ϬΟϪΑ ϭ
˶

έ̂ΕήγέΎϬ̩ΎϳˬΕήγζηΎϳˬΕήγΖθϫ́Ύϳˬ̀ΕήγϩΩίϭΩήγ̵ΩΎΒΑέ˻̀ίήγ
˺˹βΤϧ ϭ Ϊόγ ؝έΎΘγ ϭΩ έΩ Ϫ̪ϧΎϨ̩Ϫ̯ ΪϨϳϮ̶̳ϣ ˬβ̡ ΩϮΑ ΪϫϮΧ ΕϭΎϔΗ ̱έ ήϫ έΩ
ϭ ˺˼̵ΩΎΑ ήγέΩ ˺˻ϥΎϨ̪ϤϫˬΪηΎΑ̶ϣβΤϧϡέΎϬ̩Ύϳ ˺˺ϢθηΎϳϢΘθϫΎϳϢϫΩίϭΩ؞ΟέΩ

˾

˺˽
ˬΪϨ̶̯ϣ εΩή̳ ˬ˺˾ϩΪϨϳϮ̳ ̵ϮϠ̳ ΝήΑ
έΩ βΤϧ ϭ Ϊόγ ؝έΎΘγ ϭΩ ϞΜϣ
˶ Ϫ̯ ˬ ̵ΩΎΒΑ ήγ
˶

Ϫ̯ έϭήΑ̱έέΩ ΕήγϩΩίϭΩ ˺́ϝΎΜϣ ˺̀ Ϫ̪ϧΎϨ̩ˬΪηΪϫϮΧβΤϧ ˺˿Ϣϫ ̟̂ϡΎϫΕήγ
ϢϫϥέΩϪ̯ ˻˺αΎϬΒΑ̱έέΩ ˻˹ΕήγΖθϫ ϝ˶ ΎΜϣϭ˭Ζγ ̵ΩΎΒΑϭέΩ ήγ ˺̂ϢϫΪϣ
 ϢϫΪϣ ˻˾ΰϴϧϥέΩϪ̯ ˻˽ϥΎϴϠ̯̱έέΩ ˻˼Εήγ ζη ϝΎΜϣϭ˭Ζγ
 ̵ΩΎΒΑˬήγ ˻˻ϢϫΪϣ
˶
̵ΩΎΒΑˬήγΕϮϴϫΩϭέΩϪ̵̯ήδϟΎϣ̱έέΩ˻́ΕήγέΎϬ̩ϝ˶ ΎΜϣϭ˭Ζγ˻̵̀ΩΎΒΑˬ˻˿ήγ

Ζγ

 
 ήγ̵ΩΎΒΑ˺
 Ζγϡˬ˻Ώ˻
 ˺Ώ˼
 ˻Ώ˽
 ̵ΩΎԩϧήγ˻Ώ˾
 ΎΑ˻Ώ˿
 ˺Ώ̀
 ΎΗ˻Ώ́
 ΕήγέΎϬ̩˺Ώ̂
 έΩϡ˺˹
 ϢθηΎϳ˻Ώ˺˺
 ϦϴϨ̪Ϥϫˬ˻Ώ˺˻
 ήγ̵ΩΎΑ˻Ώ˺˼
 ̵ΩΎΒΑήγϡ˺˽
 ΪϨϳϮ̶̳ϣϮϠ̳˺Ώ˺˾
 ΎΑήγ˺Ώ˺˿
 ΩέΪϧέΎΠϨϳΎΗ˼ήτγί ˺̀
 ϞΜϣ˻Ώ˺́
 Ϣϫήϣϡ˺̂
 ήγΖγ˺Ώ˻˹
 αΎϬΒϬΑ˻Ώ˻˺
 ˺Ώ˻˻
 ήγ˺Ώ˻˼
 ̵ήδϟΎϣ ϭ̵ήδϟΎϣ˻Ώ˻˽
 ήγ˻Ώ
 Ζγ˺Ώ˻˾
 ˻Ώˬ˺Ώ˻˿
 ˺Ώ˻̀
 ήγ˺Ώ˻́
˽˹





 ˺˹



ϩήϴϏϭήγ̵ΩΎΑ̶ϣΎγ˺ή̯ΫέΩ
̟́ϡϢΠϨ̡Ϟ˶ μϓ
˶
ϡήΟϻˬΖγήγΖϔϫί̮ϳήϫΝήΨΘγ˻ϭΩέΩϩΪ˷ Σ ̶Ϡϋ
Ի Ε
˶ έϮλ̱έ̮ϳήϫϥϮ̩
ϥέΎ̯ΩΪϣέ
˾̶πόΑϭΪϧϩΩΎϬϧϞλ؞ϟΰϨϣϪΑέήγ˽̶πόΑˬ̱έήϫέΩϖϳήϔΗ˼Ζ
˶ ϬΟ
˶

ήΑϪ̪ϧΎϨ̩ˬ́ΪϧΎϣ̶ϤϧΩϮΧ̀ϝΎΣϪΑ
˶
̱έϭϥ˶ ΪϣίϪ̯ˬϦϤηΩ؞ΑΎΜϣϪΑ˿έήγ̶πόΑϭ

̂ΪηΪϫϮΧϡϮϠόϣϥΎϳΎϧΩϝΩ
˶

˾

ϡϭΩ ˭̵ΩΎΑ ϝ˷ϭ ˬΖγ Ϧϳ ϥ ϭ ˺˺ΪϧϩΩΎϬϧ ϡΎϧ έΎϬ̩ έ ˺˹ήγ ϡΎδϗ
ϥ ˬβ̡
˶
 ̵ΩΎΒΑέΎϬ̩˭̵ΩΎΒϧϡϮϴγ˭̵ΩΎΒϤγ
˺˼

˺˻
ϭΖγ ̱έ Ϟλ
˶  ήγϥϭ ΩϮηΪϴ̡ ̱έϭίϪ̯Ζγϥ ήγ̵ΩΎΑˬβ̡
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̟˺˻˺Ώ˾ϭ˭Ϣ̪Ϩ̡ˬ˽ήγ̟˺˻˻ΏϢΠϨ̡ϭ˭ϢϫΪϣˬ˼ήγϡέΎϬ̩˭έΎϫΪϨ̳˻έϡϮϴγ˭˺ΐϬ̯έ
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˶
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˶ ϬΟϪΑϭ
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ϥωϮϤΠϣϪ̯ˬ
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˺́ΩΩή̳
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 ΪηϴΤμΗ ΎΠϧΎϤϫ βϟαΎγήΑ̶Ύ̪Ϩγϡˬˬ˻Ώˬ˺Ώ˺
 ϡˬˬ˻Ώ˻
 ˺Ώ˼
 ϭ˻Ώ˽
 ϥϭήΑήϴγ˺Ώ˾
 ˺Ώ˿
 ϲηΎϴϧϡ
αΎΒΑ˻Ώ
αΎϧ˺Ώ̀
 ˺Ώ́
 ϡ̂
 ΐ̯Ϯ̯ΖϔϫϪϟΰϨϤΑϭ˺˹
 ϡϮΠϧΖϔϫϞΜϣ˺˺
 ΪϧήΩϭήϳΎγ˻Ώ˺˻
 ˺Ώ˺˼
 ˻Ώ˺˽
 ϡ˺˾
 ˺Ώ˺˿
 ΖγϩΪηϩΪϴθ̯ςΧΰϣήϗήϫϮΟΎΑ©έªϑήΣ̵ϭέΎϣ˷ έΎΗ˺Ώ˺̀
 ΩΎΑ˺Ώ˺́
 ˻Ώ˺̂
 ©Ϫ̪ϧΎϨ̩ªΖγϪϧϮ̳ϦϳΪΑΎΠϨϳΎΗ̌ήτγί˻˹
 ˬ˻Ώ˻˺
 ˻˻
 ήγ˻˼
 ˬ˻Ώ˻˽
˼̀





 ˺˹
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˾

ˬΖγϦϳϥϭΪηϡϮγϮϣϡΎϧϦϳΪϨ̩ϪΑ ˺˽Ϊ˷ ϣϭ ˺˼έΰΟϦϳϪΑϡήΟϻ˺˻ΩϮΑΪϫϮΧϡίϻ
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 ΪϨϣΎϧ̶ϣϡˬ
ΪϨϣΎϨϴϣϡΎϧ˻Ώ˻˻
 ϡ˻˼
 ΖγϩΪηϩΩϭΰϓςΧΖγΩϥΎϤϫΎΑ©ϮϠ̳ª؞ϤϠ̯ϦϴϳΎ̡έΩ©ήϳίª؞ϤϠ̯˻˽
 ϡ˻˾
 ΪϴγήΑϡ˻˿
˼˽





 ˺˹



 ˮ ϥή̡˾ΪϨϫ˽ϥ
˶ ΎΑίέΩ ˼έϭϡΎϧϭ έ˺˺˺ΏˬΖγ̶ϧΎ̳Ϊϧί˻έ˺ΩϮΟϭϭίϭΩέΩ


ΪϧΖ̯ήΣέΩϡΪϣΎϫΥή̩˿؞Ϥϫβ̡ΪϨϳϮ̳ή̰̩

ϡϮϴγ ˭˺˹Ω ϡϭΩ ˭ΩέΩ ϡΎϧ ̂ϦϤϬ̰γ ̶̰ϳ ́Ζγ ξΒϧ ϩΩέΎϬ̩ ̀Ϧϳ ί ΪόΑ ϭ
ϢΘθϫ ˬ˺˻ϭΪΟΖδϫ ϢΘϔϫ ˬ̵έΎϫΪϨ̳ Ϣθη ˬ ˮ  ˺˺ϥϮγ ϢΠϨ̡ ˬ̭ϮϬ̯ ϡέΎϬ̩ ˬϼ̴Ϩ̡
έ̌ ϡ ϢϫΩίϭΩ ˬ˺˿̶ϨϴϬ̰Ϩγ ϢϫΩίΎϳ ˬ˺˾ήϫΩϮδΑ ϢϫΩ ˬ˺˽̶ϧϮδϴ̡ ϢϬϧ ˬ˺˼̶ϧέΎΑ
 ˻˹˺̂ ˮ ΎϬϴϨϟϢϫΩέΎϬ̩ˬ ˮ ˺́ΖγήγϢϫΩΰϴγˬ˺̀ΎϬ̯Ϯ̡
ϼ̴Ϩ̡ϭΖγϦϴϤϳϑήρ
˻˼ϪΑϪ̯˻˻Ωˬϝϭ˷ ΖγέΩήγξΒϧ˻˺ϪγˬϊϴϤΟέΩ
˶
 ϝΩ̵ϻΎΑήΑϦϤϬ̰γϭέΎδϳΐϧΎΟϪΑ
˻́>ϩΩϭέ@ ϭ ϝΩ έΩ ϭ ̵ΎΟ Ϫ̯ ˻̀ΩΎΑ ϥή̡ ˻˿ϝ˷ϭ Ζγ ˻˾ΩΎΑ ˻˽>ϩΩ@ ϥ ί ϭ

 
 ϡΩˬ˻Ώ˺
 ˻
 έϭϡ˼
 ϥΎΑΰΑ˻Ώ˽
 ̵ΪϨϫϡ˾
 ήΑ˿
 ϥ˻Ώ̀
 ΪϨϳϮ̶̳ΗέΪϗΖϗΎρέξΒϧϡ
ΪϧξΒϧˬ˻Ώ́
 ϦϤ̰γϡ̂
 ϻˬϡˬ˺Ώ˺˹
 ϥϮγ˻Ώ˺˺
 ϭΪϴΣΖδϫϡ
ΪΣΖδϫ˺Ώ˺˻
 ϲϧέΎΗ˺Ώ˺˼
 ϲϧϮδϴϧ
 ϲԩϮδΑ˺Ώ˺˽
 ήϫΩϮδϳ
 ήϫΩϮδϧ˻Ώ˺˾
 ϲϨϴ̰Ϩγϡ ̶ϨϬ̰γ˺˿
 ΎϬ̡̰˺̀
 Ζγήγ˺́
 ˬ˻Ώˬ˺Ώ˺̂
 ϭϡˬˬ˻Ώ˻˹
 ήγ˻Ώ˻˺
 ϻϝϭ
ϻϝέϡ
 ϻϻϭ
˷
˺Ώ˻˻
 ϥ˻Ώ˻˼
65αΎγήΑϭΖγξΒϧϩΩϦϳΩέϮϣέΩϪ̯ϞμϓϦϴϤϫαΎγήΑϩΩΰϧΎ̡ϡ ϩΩίΎϳˬ˻Ώˬ˺Ώ˻˽
 ΪηϴΤμΗ ̋̂ιˬ˺Ν
 ˻Ώ˻˾
˱ ϻ
 ϭ˺Ώ˻˿
 Ϫ̯ΎΑϡ
ΩΎϧ˺Ώ˻̀
 ϭέϭ˻Ώ
ϱϭέϡˬˬ˺Ώ˻́
˼˼





˾



Ϫ̯ΪϨϳϮ̶̳ϣˬ˻˺ΩΎΑοϭˬΖγ̶Ϭϟ Ε
ΐΣΎλ ήϴϤοήΑ
˶ Ύ˷ϴϠΠΗ έΪμϣϪ̯ˬϥϻΩ
˶
˶

ϭΪϨϣΎϧή̰̩ ˮ ΩέϥΪϨϫϥΎΑίϪΑϪ̯̱ήΑέΎϬ̩ϪΑΖγ
˽̶Χή̩˼̮ϳΐϠϗήϳίέΩ
˶
˶
˾
ή̰̩ ˮ  ˿ϝϮϣέϥ̱ήΑζηΎΑΖγή̴ϳΩ̶Χή̩ˬΖθ̴ϧ̮ϳ Ε
˶ ϭΎϔΗϪΑϻΎΑ ϭί

έ ϥ ̱ήΑ ϩΩ ΎΑ ϑΎϧ ήϳίϪΑ
Ζγ ̶́Χή̩ ή̴ϳΩ ˬϻΎΑ Ζθ̴ϧ ̮ϳ ϭ ί ϭ ̀ΪϨϳϮ̳
˶
Ϫ̯̱ήΑϩΩίϭΩΎΑΖγ̶Χή̩ˬΖθ̴ϧ̂ϪγΕϭΎϔΗϪΑϭίϭΪϨϳϮ̳ ˮ  ή̰̩ ˮ  ϥέϮ̡

˾

έΩˬϻΎΑϭίϭΖγϖΣή̯Ϋ ˺˺ϭ̶̳ΪϨΑέΩϪθϴϤϫϭϭ ˺˹ΩέΩϡΎϧ ή̰̩ ˮ ̵Ωήϫ
ϥΎϴϣέΩϭΩέΩ̱ήΑϩΩΰϧΎηϥϭΖγϪϤϐϧΖϔϫ؞ϧΎΧϪ̯Ζγ̶Χή̩̮ϳˬϮϠ̳ήϳί
ˬϻΎΑϭίϭ˺˽̱ήΑ̟̋ϡϩΩ̬ϫ˺˼ΎΑ˺˻ΖγΥή̩̮ϳϢϫϥέΩϪ̯Ζγαή˴ ̩̮ϳϮϠ̳
˴
Ζγ ̶Χή̩
ζη ΎΑ Ζγ ή̴ϳΩ ̶Χή̩ ˬ˺˾ήγ έΩ ˬϻΎΑ ϭ ί ϭ ̱ήΑϪγ ΎΑ ϭήΑ ήϳί
˶
˺́
˺̀

˺˿
̶ϣΕΎϴΣ Ώ
˶  Ϟ˶ Μϣ ̶Αέ˺˺˻Ώ ϥΎϣίήϫ ϭίϭΪϨϳϮ̳ή̰̩Ϧϣ έϭϪ̯̱ήΑ
˻˺

˻˹

˺̂

ϭ!ˬ ΩέΩϡΎϧή̰̩ ϡϮγϪ̯̱ήΑϩΩΰϧΎηΎΑΖγή̴ϳΩ̶Χή̩ˬ^ `ϥζϴ̡ϭΪ̰̩
˶
̱ήΑ έΰϫ̮ϳ Ϫ̯ Ζγ ̶Χή̩ ϊΑΎΗ
ˬΎϫΥή̩ ϊϴϤΟ
ϭ ΪθΨΑ̶ϣ ˻˼̵Ωήγ έ ˻˻ΩϮΟϭ
˶
˶

 
 ΎΑϡ˺
 Ϫ̪ϧΎϨ̩˻
 ˻Ώ˼
 Υή̩ϡ˽
 ˺Ώ˾
 ˺Ώ˿
 ΪϨϣΎϧ˻Ώ̀
 ̵ή̰ϳΩΥή̩́
 Ϫϧ˻Ώ̂
 ΪϨϳϮ̯ϡ˺˹
 ϭ̶̳ΪϨΑ˺˺
 ϡˬˬ˻Ώ˺˻
 ˺Ώ˺˼
 Ζγϡˬˬ˻Ώ˺˽
 Ϫγ˺˾
 έϭ˺˿
 ϥΎΑίήΑϡˬˬ˺Ώ˺̀
 Ώ˺Ώ˺́
 Ϫ̯ˬϡˬ˻Ώˬ˺Ώ˺̂
 ΖγϩΪηϩΪϴθ̯ςΧ©ՕªϑήΣ̵ΎϫϪτϘϧ̵ϭέϡϮϴγ˻Ώ˻˹
 ΪϨϣΎϧ˻˺
 ΎϫΩϮΟϭ˻Ώ˻˻
 Ύϫ̵Ωήγ
 ̵ΩΎϫήγ˻Ώ˻˼
˼˻





 ˺˹



ϪΑ ˽έϭΎϤ̰ΣΎΗ ˼Ζθ̳ ήϫΎυ̵ίϭˬ˻ϭΪηϭΪϣίˬϥίΪόΑΪηϡϮγϮϣ ˺β˴ϔ˴ϧ
 ̀˿
ϢδϗϭΩ ́ϪΑέϥΩϮΧ ̟˺˹ ˻Ώ ϦρΎΑ̵ΎϔλϪΑˬϭίβ̡
  ΪϧΩΎϬϧϡΎϧ ˾ΩΎϧΪϨϫ ϥΎΑί
˶
˶

˺˼ΖϫΩΎϧϡϭΩˬ˺˻ΖϫΎϧΩΎϧ̶̰ϳ˺˺˺˹ΪϧΪϴϧΩή̳ϡϮγϮϣϢγϭΩϪΑˬ̂ϩΩή̯ϡϮϠόϣ
ϪΑϪ̯Ζγ˺˾ΖϫΎϧ ΩΎϧϥˬ˺˽Ϊϳ̶ϣΎϴγίϭΪϨϧΎϣεϮ̳ϦΘδΑίϪ̵̯ίϭˬβ̡
˶
̶ϣεϮΧέβ̯ϪϤϫ ϝ˶ Ω ˺́Ζϫ ΩΎϧϭΪϫΩ̶ϤϧΕά˷ ϟέ̵ή̴ϳΩˬ˺̀ϞϣΎ̯ ζϳϭέΩ
 ˺˿ΰΟ
˶

˾

˺̂ϢϠϋௌϭΩίΎγ

έΩ˻˻ϥ˻˺ϞϳϮΤΗ
˶
ϝίΎϨϣ̵ΎϤγϭ
˻˹ΩΎϧΝήΨϣ
ή̯ΫέΩϡϭΩϞμϓ
˶
˶
˶
 ϥ˻˼ίϭϥΪϣϥϭήϴΑϭΩϮΟϭ
̶ϣϦηϭέέϥΎϘηΎϋ εϮ̳؞ηϮ̳ˬϩΪϴγέϥΎΑί
 ˻˾ϊϤηήΑ
 ˻˽ϪϠόη έ̋ϡϥ ̟˺˹˺ΏΎΗ
˶
˶
 ˻˿

 ΩίΎγ

 
 ζϘϧ˺Ώ˺
 ˬ˻Ώ˻
 ΪϳΩή̳ˬ˻Ώ˼
 ΎϤ̰Σέϭˬϡˬ˻Ώ˽
 ΩΎΑ˻Ώˬ˺Ώ˾
 ΪϧΩή̯˿
 ϭϡˬ˻Ώ̀
 ϡ́
 ΪϧΩή̯˻Ώˬ˺Ώ̂
 ΪϴϧΩή̳˻Ώ˺˹
 ΖγϢδϗϭΩϥϭ˺˺
 ΪϫΩΎΑ˻Ώ˺˻
 ΪϬϧΩΎΑ˻Ώ˺˼
 ΩϮηϩΪϴϨη˺˽
 ΪϬϧΩΎΑ˻Ώ˺˾
 ίήϴϏ˺˿
 ϞϏΎηϑέΎϋ˺̀
 ΪϫΩΎΑ˻Ώ˺́
 ϢϠϋௌϭ˺̂
 ΩΎΑ˻Ώ˻˹
 ˻Ώ˻˺
 ϡ˻˻
 ίϭ˻˼
 ϪϠόθϣ ϊϤη˻Ώ˻˽
 ؞Ϡόη˻Ώ˻˾
 ϭϡ
ΪϨ̯˻˿
˼˺





 ˺˹



ΪϨϫΡϼτλέΩϪ̯ήγϞϴλΎϔΗΖϴϔϴ̯έΩϝϭ˷ ΏΎΑ
ΪϨϳϮ̳˺̵ΎϴϫΩήγέϥ
˼ϞμϓϩΩέΎϬ̩ήΑ˻ϞϤΘθϣ

ΖγϪϧϮ̴̩Ϫ̯ίϭ̶Ϩόϳ˽ΩΎϧΖ
˶ ϘϴϘΣέΩϝϭ˷ Ϟμϓ
˿ ίΎγˬΩϮΧ؞ϠϣΎη
 ̟̊ϡ Ε
˾ΕήπΣϥϮ̩
˶ έΪϗϭϪϠϣΎ̯ Ζ
˶ Ϥ̰ΣϪΑ ˬ ϕϼρϹ̶Ϡϋ Ϣϴ̰Σ
˶
˶
˵ Ψ˸ ˴ϔϧ˴ ª ΖϤΣέί ϭ ́ΖΧΎγΩϮΟϮϣέ ̶̀ϧΎδϧ Ζ
ΖϨ̯ ϩ˶ Ύ̳έΎΑ έΩ©ϲΣϭ
˶ ͊έ Ϧϣ˶  Ϫ˶ ϴ˶ϓ Ζ
˶ ϘϠΧ
ϢγϪΑϪ̯ ˺˼ΪϣήΑ̶Θϴϔϴ̯ ˺˻ˬ˺˺ΖΧϮϧέΩϖϠΨϟΖϘϠΨϓϑήϋ ˺˹ϥΖΒΒΣ΄ϓ ̂˱Ύ˷ϴϔΨϣ ˱ΰϨ̯

 
 ϱΎϬϴϫΩήγ ϱΎϴϫΩήγϡ˺
 Ζγϡ˻
 ˻Ώ˼
 ΩΎΑ˻Ώ˽
 ˾
 ˿
 ϥΎδϧϡ̀
 ϪΘΧΎγ˺Ώ́
 ˺Ώ̂
 Ύϧϡˬ˺Ώ˺˹
 ΖϴΣϮϧέΩ˺Ώ˺˺
 ΪϴϣΩΡϭέ˺˻
 ΪϳήΑ˻Ώ˺˼
˼˹





˾



˼ϩΪϨϳϮ̳˻ΒϗϞϴμϔΗέΩϢΘϔϫ˺Ϟμϓ
̀έϥ έ˺˹ ˺Ώ ˿ΪϨϫΡϼτλέΩ ˾Ϫ̯ Ζϴ̳ϡΎδϗϞϴμϔΗ ˽ΡήηέΩϡέΎϬ̩ΏΎΑ
 ΪϨϳϮ̵̳ΎϴϫΩ!́ΎϫΪϨΑή̡
ΪϨϳϮ̵̳̂ΎϴϫΩέΎΗέϥϪ̯ϥΩί̮ΘγΩϦϴϧϮϗΡήηέΩϢΠϨ̡ΏΎΑ

 ˺˺ΪϨϳϮ̳˺˹̵ΎϴϫΩΩΎΑέϥϪ̯ϥϝϮΣϭίΎγΕΎ˷ϴϠ̯έΩϢθηΏΎΑ

 
 ΖγϩΪηϩΪϴθ̯ςΧΰϣήϗήϫϮΟϥΎϤϫΎΑϪϤϠ̯Ϧϳ̵ϭέέΎϬΣ˻Ώ˺
 ΘԪ˻Ώ˻
 ΎϫΪϨϳϮ̯˼
 ΡήηέΩ˺Ώ˽
 ˾
 Ϫ̯˿
 έϥϡ̀
 ̵ΎϫΪϨΑή̡ˬϡ́
 ϱΎϴϫΩέΎΗ ϱΎΒϫΩέΎϧϡ
̵ΎϴϫΩέΎϧ˻Ώ̂
 ̵ΎϳΪϫΩΎΑ
ϱΎϴϫΩΎϧ˺Ώ˺˹
 ΪϨϳϮ̵̳ΎϴϫΩΩΎΑϡ˺˺
˻̂





˾



 ̶ϠλήγΖϔϫ˺ήΑΎϤ̰ΣϞϳϻΩΡήηέΩϢϫΩΰϴγϞμϓ
ΖγήγέϮϳίϪ̯
˻έΎ̰ϨϟϥΎϴΑέΩϢϫΩέΎϬ̩Ϟμϓ
˶
ˬ˿ΪϨϳϮ̳ ˾̵ΎϴϫΩ̱έ έ ϥ ΪϨϫ Ρϼτλ έΩ ˽Ϫ̯ Ύϫ̱έ ˼ή̯Ϋ έΩ ϡϭΩ ΏΎΑ
́ΖγϞμϓϭΩήᾺϞϤΘθϣ
̶̳ΪϨϳϮ̳ΕΎϔλϖϳήϔΗέΩϝ˷ϭϞμϓ

˾

̮̂ϳήϫϢγϭΎϫ̱έϞϴμϔΗέΩϡϭΩϞμϓ
ϥϪ̯ϥϥΎ̯έϭ̱έέΩήγϥΪϴϧΩή̳ϭϦΘηΩήΑ̶Ϩόϳ̟ϻΡήηέΩϡϮϴγΏΎΑ
ˬϞμϓΖϔϫήΑ˺˺ϞϤΘθϣˬΪϨϳϮ̳˺˹̵ΎϴϫΩ̮ϧήϴ̯ή̡έ
 ̶ϣ̟ϻϥέΩϪ̯˺˻Ωήϔϣέ˺˹˻ΏϑϭήΣ̶ϣΎγϥΎϴΑέΩϝϭ˷ Ϟμϓ
ΪϨϨ̯

 ˺˹

 ̶ϣ̟ϻϥΎϬΘγέϥέ̊ϡϪ̯̟ϻϡΎϘϣέΎϬ̩ϦΘΧΎϨηέΩϡϭΩϞμϓ
˺˼ΪϨϳϮ̳
ΖγϪΟϭΪϨ̩ϪΑϪ̯̟ϻϞϴμϔΗέΩϡϮϴγϞμϓ
ζΒϨΟ έ˻̌  έ ήγϪ̯ ˺˾̶ϳΎϫ̮Ϥ̳˴  ˺˽̶ϣΎγ ϥΎϴΑ έΩ ϡέΎϬ̩ Ϟμϓ
ΪϨϫΩ̶ϣ
˺́

˺̀

˺˿

 ΎϫϩΪϨϳϮ̳ΩΪόΗϭ ϖϳήϔΗ έΩϢΠϨ̡Ϟμϓ
˻˹ϩΪϨϳϮ̳ϦδΣϞϴμϔΗϭ˺̂ΩΪόΗέΩϢθηϞμϓ
 
 ήϫ˻Ώ˺
 έΎ̰Ϩϟήԩ˻
 Ρήη˻Ώ˼
 ˺Ώ˽
 ϱΎϴϫΪ̯έϡΎϴϫΪ̯έˬ˺Ώ˾
 ΪϨԩϮ̰ϴϣ˿
 Ζγϡ̀
 ϡˬˬ˻Ώ́
 ϥί˻Ώ̂
 ϱΎϴϫΩΎ̯ϥήϴ̯ή̡ϡˬ˺˹
 Ζγϡ˺˺
 ˺˻
 ΪϨϳϮ̯ϡ˺˼
 Ύϫ̶ϣΎγ˺Ώ˺˽
 ΎϬ̰Ϥ̯ˬ˻Ώ˺˾
 ϥΎϴΑ˺˿
 ϒϳήόΗϡ˺̀
 ϩΪϨϳϮ̯ϡ˺́
 ϲϣΎγϡ˺̂
 ΎϫΪϨϳϮ̯˻˹
˻́





 ˺˾



 ΖγϪϧϮ̴̩Ϫ̯ίϭ̶Ϩόϳ˼ΩΎϧ˻ΖϘϴϘΣέΩ˺ϝ˷ϭϞμϓ
έΩϥϞϳϮΤΗ ϝ˶ ίΎϨϣ ˾̵ΎϤγ ̟̂˻Ώϭ ˽ΩΎϧ ΝήΨϣή̯ΫέΩϡϭΩϞμϓ
˶
 ΩϮΟϭί́ϥ̀ϥΪϣϥϭήϴΑ˿ϭΩϮΟϭ
 ήγρϮΒϫϭΩϮόλέΩϡϮϴγϞμϓ
 ̶ϠλήγΖϔϫ ̶ϣΎγή̯ΫέΩϡέΎϬ̩Ϟμϓ

˾

 ϥϝϮΣϭϩήϴϏϭήγ̵ΩΎΑ̂ ̶ϣΎγή̯ΫέΩϢΠϨ̡Ϟμϓ
 ήγ̵ΎϫϪμΣ
˷ ˺˹̶ϨόϳΎϫΕήγ̶ϣΎγή̯ΫέΩϢθηϞμϓ
 ϥϝϮΣϭήγ˺˺Εή̰ΑϩΩίϭΩ̶ϣΎγϥΎϴΑέΩϢΘϔϫϞμϓ
 ϩήϴϏϭϢΗήΒϴΗ̵Ύϫήγ̶ϣΎγ˺˻ΡήηέΩϢΘθϫϞμϓ
ϩήϴϏϭ

˺˾

̮̩έϖϳήρϭϡή̳˺˽̶ϣΎγΡήη˺˼έΩ̟̂˺ΏϢϬϧϞμϓ
˺́

˺̀

 ˺˹

˺˿

  ϥί̮ϳήϫϝϮΣ ϭ ΎϨϬ̩έϮϣϭ̟˼ϡ
 ϥϝϮΣϭ˻˺ϥΎΗϊϴϤΟ˻˹ϭΩΪόΗ˺̂ΡήηέΩϢϫΩϞμϓ
 ϥΎΗΏήοϖϳήρέΩϢϫΩίΎϳϞμϓ
ϥϦΘηϮϧϭΪϨϣΎϧ ˻˼ήϴϣΪϨϬ̯έϥϪ̶̯θϘϧ ˻˻ϥΎϴΑέΩ ϢϫΩίϭΩϞμϓ
 ϩήϴϏϭϡή̯˻˽ϝϮϣϖϳήρ
ϭ
˶
 
 ˻Ώ˺
 Ζϴϔϴ̯ϡ˻
 ΩΎΑ˻Ώ˼
 ΩΎΑ˻Ώ˽
 ϩΎϤγϡ˾
 ϡˬ˺Ώ˿
 ˺Ώ̀
 ϭ˻Ώ́
 ΩέΪϧέΎΠϨϳΎΗϞΒϗήτγίϩέΎΘγϭΩϥΎϴϣϡ̂
 ̶πόΑ̵ΎϬΘϴγήγϡ˺˹
 Ώή̰ϳ˻Ώ˺˺
 ή̯Ϋˬ˻Ώ˺˻
 ήγϡ˺˼
 ̶ϣΎγ˻Ώ˺˽
 ̮Οί˻Ώ

˺Ώ˺˾
 ΎϬΣέϮϣ˻Ώ˺˿
 ϡ˺̀
 Ϧϳί ϭ˻Ώ˺́
 ϥΎϴΑ˻Ώ˺̂
 ϡˬ˻˹
 ΎϫϥΎΗˬ˻Ώ˻˺
 Ρήη˻Ώ˻˻
 ΰϳΪϨϬ̯ϡ ήϬϣΪϨϬ̯˻˼
 ϭ˻Ώ˻˽
˻̀





 ˺˾


˻
ΕέΎΒϋϭΞϣΞ̯ϥ˶ ΎΑίϪΑˬΪϴγέή˶ΗΎϓήρΎΧέΩϪ̪ϧϡήΟϻˬ
ϥΩή̳ήΑϥέΎϳ Ϊ˶ ϴ̯΄ΗίΎΑ˺ϥ
˶

έΩ ˾Ϫ̩ Ύτϋ ΰΟϪΑ ϥϼϣΎ̯ ί ˬ˽Ϊϳί ΎτΧ ˬϥΎμϗΎϧ ί ̶ϳΎΟ έΩ ή̳ ˼ΪϳϪΘδΑϪΘδ̰η
ΪϳΎϤϧνήϋϪ̩ϩΩΎϳίϝϮϣ΄ϣˬαΎ˷Ϩϟ˿ϡή̯ΪϨϋϮϔόϟˮΪϳΩϮΟϭ
 ؞ϤΟήΗϥϮ̩ˬΖγϩΩϮΑΏΎΑΖϔϫέΏΎΘ̯ ̀ϦϳˬϦϳίζϴ̡Ϫ̯ΪηΎΑϡϮϠόϣβ̡
έϭΩˬϥΐϟΎτϣήΜ̯ˬϥΩϮΟϭΎΑϭ́Ζδϴϧϡϼ̯Ϟ˶ϳϮτ˴Ηέ̂˺Ώί̶ϟΎΧϪϨϴόΑΏϮΑϊϴϤΟ

˾

Ϫ̯ ̶ΑϮϠγ ήΑ ̂ˬϩΩέϭ ήμΘΨϣ Ϧϳ έΩ έ ϪϤϫ ؞λϼΧ ϥήΑΎϨΑ ˬΪη̶ϣ ϡϮϠόϣέΎ̯ ί
έΩϪ̯ΏΎΑ̮ϳϭϩΪϧΎϣϝΎΣϪΑˬΪϨϫ ΡϼτλΩϮΧ̶Ϡλ
 ˺˺Ε
˶ ϮλϭΎϤγήΑϥ ˺˹Ε
˶ Ύϐϟ
˶
˺˻
˷  ˺˼ϥ Ϫ̯ ϥ Ζ
ή̴ϳΩ ϪΑ ϖ˷ϠόΘϣ Ϧϓ
˶ ϬΟ ϪΑ ˬϩΪη ΝέΎΧ ˬ Ζγ ϥΩή̯ κϗέ έϮ̯άϣ ϭ

Ϣ˶ Ϡϋ Ϧ˶ ˶ϴ̯έ Ϧ˶ ̯έ Ϫ̯ ΏΎΑ ζη ̶ϗΎΑ ˺˽Ζγ ̶ϧΩ
ϭ ؞ΒΗήϣ Ϧϳ ΎΑ ϭ Ζγ ϥΎϣΩήϣ
Ի
˺˿ ˺˾̶ϟΎόΗௌ˯Ύηϥ
Ի
˶·Ϊϳ̶ϣήϳήΤΗϪΑˬΖγ̶ϘϴγϮϣ
˺̂



˺́

˺̀

ΪϨϳϮ̳ ̵ΎϴϫΩήγ ΪϨϫ Ρϼτλ έΩ Ϫ̯ ήγ ϞϴλΎϔΗ Ζϴϔϴ̯ έΩ  ϝϭ
˷ ΏΎΑ
˻˹ΖγϞμϓϩΩέΎϬ̩ήΑϞϤΘθϣ

 
 ˻Ώ˺
 ϥΩή̰ԩ˻Ώ˻
 Ϊϣ˻Ώ˼
 ϭ˺Ώ˽
 ˻Ώ˾
 Ϣϳή̰ϟ˺Ώ˿
 ˺Ώ̀
 ΩϮΒϧ˻Ώ́
 ϭ˻Ώ̂
 ΏΎϘϧ˻Ώ˺˹
 ΕέϮλ˻Ώ˺˺
 ΎΠϨϳί˻Ώ˺˻
 Ϧϳ˻Ώ˺˼
 ΖδϴϧΩέϭϪΒΗήϣ˻Ώ˺˽
ήδ̡Ζϧϭϼ̯ϥΎΧαήΑαέªΖγϪϧϮ̳ϦϳΪΑϪΨδϧϦϳέΩΎΠϨϳΎΗϪϟΎγέωϭήηϭϪΒτΧωϭήηί ˺˾
ΎλϮμΧΎΒΣ̶πόΑαΎϤΘϟΎΑεέΪ̡ΕϮϓΪόΑέ̵ΪϨϫΖϴ̰ϨγΏΎΘ̯ϩΎηΩΎΑήϴ̰ϤϟΎϋΪϬϋέΩϥΎΧϝΎΤηϮΧ
ϭΩΎϬϧϡΎϧΕϮλϻβϤηΩή̯ϪϤΟήΗ̶γέΎϔΑήϫΎϣέΎϴδΑϭΩϮΑϭΩή̯Ύη̶ϘΒγϮϣؐϓέΩϪ̯ௌΰϳΰϋԩη
ήϧΩϮΑϥΩή̯κϗέέΩϪ̯ΏΎΑ̮ϳΩϮΑΏΎΑΖϔϫήΑϞϤΘθϣϞλΏΎΘ̯ΎϣϪΘηΩ̵ΎΠΑέ̵ΪϨϫ̵ΎϬϣΎϧ
έΩϪ̪ϧΎϨ̩ϪΘηϮϧέΏΎΑζη̶ϗΎΑϭΪϳ̶ϤϧϥΎΘϧϭϼ̯έΎ̰ΑϭΖγ̶ϧΩϪΒΗήϣέΩϪ̩ϩΪθϧήϳήΤΗϪΟϮΘϣ
 ©ϢϴΣήϟϦϤΣήϟௌϢδΑΖγϦϴϨ̩ΐϟΎτϣϊϣ̶ϗΎΑΖγήϬϓϭϪΘηϮϧΖδϴϧϻϮρέΎϴδΑϪ̯ΩϮΧΏΎΘ̯ϪΒτΧ
 ΩέΪϧέΎΠϨϳΎΗ˺˼ϪΤϔλ˺˹ήτγί ϡ˺˿
 ̵ΪϨϫϡ˺̀
 ϱΎϴϫΩήγϡ˺́
 ˬ˻Ώ˺̂
 ˬϡ˻˹
˻˿





 ˺˹



ϊϴϤΟΕΎόΘϣ˴ ϪΑˬζϴ̡˾ΪϴϧΩή̳ήΑ˽ϭίϪ̯ήϫˬΪϨϨ̯ΡΪϣ˼ϥ؞ϧήΗϪΑ˻ϥΎΘδϣϭ˺>ΪϨθ̯@
ΩΎϬϧΩϮΧζϴ̡ΐϟΎτϣ́ϪϤϫ̶ϨηΎ̩ˬΩῺϭέϭϪΑϪ̯ϥϭ˿ΩΩΖθ̡Εά˷ ϟ
̂ΖϴΑ
ΖδϴϧζϴϏή̩Ϫ̯ΐηήϫϡήΤϣ



ΖδϴϧζϴϏήϓϪ̯ϝΩήϫβϧϮϣ

ΎΟίϭέϭΐηˬΩϮΧ؞όϟΎτϣ ˺˺ϝ
˶ Ϯ˷ τϣέΩέήμΘΨϣϦϳϪ̯ΪϳΎΑέ ˺˹ϕϮηΐΣΎλβ̡

˾

˺˼ϦϳϝϮλί̶ϧΎόϣϮΤϧήϫϪΑ ˺˻ΎΗΪϨ̯ϑήλϡΎϤΗΖ˷ϗΩϪΑϦϳϡϼ̯έΩέή̰ϓˬϩΩΩ

ϭ ϦρΎΑ
 ̵ΎϫϪΟέΩ Ζ
˴ ϭ ̶˶ϔ ˴Χ ίϭ ̟́ ˺Ώ ϭ Ϊϳ ΖγΩ ϪΑ ̶ϠϤϋ ΖϤ̰Σ
˶ ϴϔϴ̯ ϭ ̶˶ϠΟ
˶
˺˽
ήϫΎυ
ˬ˺˾ΩΩή̳ ϑϮθ̰ϣ ϭ ήΑ Ύϫίϭ ϝ˶ ϭΰϧ ϭ Νϭήϋ ̵ΎϫϪΟέΩ Ζ
˶ ϓήόϣ ϭ ϪϤϐϧ

ίϪγΪϨϫ ϭϪ̪ϧϮϧΎϗ ί ΖϤ̰Σ ϭ ̶Βτϗ ί ΕϻϮϘόϣ ϭ ˺˿>̵ϭΎΘϓ@ίϪϘϓ ΖϘϴϘΣϪ̪ϧΎϨ̩
ϥήΑϪΑΪ˷ ˴ΘόϣϩΪϳΎϓϭΩϮη̶ϣϡϮϠόϣϪϋ˶ ήϗίϞϣέϭΏϻήτγίϡϮΠϧϭΏΎδΤϟΔλϼΧ

 ˺˹

ϦϴόϤ˵ ϟϭϖ˷ϓϮϤϟ ௌΩΩή̳ΐ˷Ηή˴Θϣ
˺̀

έ̂ ˻Ώ ˬΩϭέ̶ϣ Ϧϓ ϥϼϣΎ̯ ϭ ϦΨγ ϥΎΒΣΎλ ζϴ̡ έΩ Ϫ̯ έϭάόϣ ϩΪϨΑ Ϧϳ έάϋ
˶
έϮϣϦϳϭΖγϩΩϮΑΪϨϫϥΎΑίϪΑϞλέΩϡΎϧϦϳέΩΏΎΘ̯
 ˺́ϦϳϥϮ̩Ϫ̯ΖγϥήΑΎϨΑ
˶
ˬΪΘϓαήϓϞϫϊΒρϝϮΒϗϪ̯ ˻˺̶ΗέΎϬϣϦϳ^˻˹` ˺̂ϭΖδϴϧ̶ΘΒγΎϨϣαή˵ϓΎΑέϒϴόο
̵ϮγϭϥΩέϭ̶γέΎϓϥΎΑίϪΑέ̵ΪϨϫΐϟΎτϣϭΕέΎΒϋ؞ϤΟήΗάϫϊϣ ˻˻ˬΩέΪϧϥέΩ
 
 ΪϨθ̶̯ϣ˻ΏˬΪϴθ̯˺Ώ˺
 έϕΎΘθϣ˺Ώ˻
 ϭ˻Ώ˼
 ϭέ˻Ώ˽
 ΪϴϧΩή̳˻Ώ˾
 ΩέΩ˺Ώ˿
 ϭέ˺Ώ̀
 ˺Ώ́
 ˻Ώ̂
 ϥΎϗϮη˻Ώ˺˹
 ؏ϮϠρήϣ˺Ώ˺˺
 ΎΑ˺Ώ˺˻
 ˻Ώ˺˼
 ϦρΎΑϭήϫΎυ˻Ώ˺˽
 ΩϮη˻Ώ˺˾
 ϩϭΎΘϓ˻Ώˬ˺Ώ˺˿
 ௌϭ˻Ώ˺̀
 ˻Ώ˺́
 ϭ˺Ώ˺̂
 ΎΑ˻Ώ ϪΑ˺Ώ˻˹
 ΖγϩΪηϩΪϴθ̯ςΧϢϠϗϥΎϤϫΎΑ©Ϫϧª̵ϭέήΑ˻Ώ؞ΨδϧέΩϪϧ˻Ώˬ˺Ώ˻˺
 ϭ˻Ώ˻˻
˻˾





 ˺˾



ΏΎΘϓϥϮ̪ϤϫϪ̯εΩϻϭϭ˺ϝϢϳΩΩΎΑ
ΖγήΘΧ̮ϴϧ̶̰ϳήϫ˻έΖϨτϠγϥΎϤγ


ΖϓΎϳήϴϤόΗήμΘΨϣϦϳ˼̵ΎϨΑϭέϭΩϪΑϥϮ̩

ΖγέϮΧέΩϪϧϮ̴̩ζΨϳέΎΗϪ̯ϢΘϔ̳ΩήΧΎΑ
̶γέΪμϘϣϦϳϪΑ̶ϳΎΟίϪ̶̯ϫϮΧέ́˺Ώ˽ή̳Ζϔ̳

˾

 ΖγήΗεϮΧΎΟϪϤϫί˾ΎΟϦϳϪ̯Ϯ̳ϪϤϐϧ̵ΎΟ
˿Ϣψϧ


ΕΎϤϠυέΪϧΖγ̵ϪϤθ̩Ϫ̯ϪΨδϧϦϳ

ΕΎϴΣΏΖγϩΪϴ̰̩ζϗέϭήϫί
βϤηϪΑΖγωΎόηϥϮ̩Ϫ̯ϭέΩΕϮλ

 ˺˹

̀

ΕϮλϷβϤη ϩΩΎϬϧϦϴϤϫϪΑζϣΎϧ
́
˷ Τϟ
ϭΪϫΩ̶ϨηϭέέΡϭέϢϟΎϋ
˶  ΩϮηωϮϠρϩΎ̳ήϫ̟́˻Ώ˭ΩέΪϧβϣ˴Ϫ̯Ζγ̶δϤηϖ

έ̶ϨόϣϞϫϭΪϳή̳Νϭ˺˹ϪΑϭϢϴδϧίϥΎϓήϋΝϮϣϭΪϳεϮΟ̂ϪΑϭίϖθϋ̵ΎϳέΩ
ϭ˺˺ϊϟΎτϣίϥΎϘϓϮϣ؝ΪϳΩϭϪΑΕΩΎΒϋέϮϬυέΕέϮλ
Ϟ˶ ϫϭΖγϭίΕΩΎόγέϮϧ
˶
˶
ΡΪϗϭΩΎϳϪΑϕΎθϋΪΑΎΘη̶̳ήϴΗ̵ϮγϪΑ ˺˼ϥ ؝ΪϫΎθϣϪΑϥΎϘϓΎϨϣϢθ̩ϭ ˺˻ΪΑΎϳ̶Ϩηϭέ

 
 ϥ˺Ώ˺
 ΔϨτϠγέϥΎϤγ˻Ώ˻
 ˺Ώ˼
 ή̳˻Ώ˽
 ΎΠϧ˻Ώ˾
 ˻Ώ˿
 ϪϟΎγέ˻Ώ̀
 ΩϮη̶ϣ˺Ώ́
 έΩ˻Ώ̂
 ήΑ˻Ώ˺˹
 ϪόϟΎτϣ˻Ώ˺˺
 ΪϳΎϤϧ˻Ώ˺˻
 εϩΪϫΎθϣ˻Ώ˺˼
˻˽





 ˺˾


˺
ήϏˬ̶ϧήϗΐΣΎλ
Ύπϗ؞ϋϮϤΠϣΏΎΨΘϧˬΖϳϻϭ Ώ
˶ ΎΘϓ؝ήλΎΑ ˷ ؝ήϗˬΖϳΪϫ Βλ؞ϴλΎϧ˷؝
˶

 ˬ˽ϥΎ̴ΘδΧ
̵ΎϫϝΩ Ϣϫήϣ ˬϥΎ̴ΘδΑϭήϓ έΎ̯ ̵Ύθ̳ϩή̳ ˬήϔυ ϭ ˼Θϓ Ω˶ ϮϨΟ ˻ϡΪϘϣ ˬέΪϗ ϭ
˶
ˬϥΎϫΎ̳ΪΧ؞ϠΒϗˬϥΎϫΎηΩΎ̡ΝΎΗήϫϮ̳ˬ̵έ
ϥΎϬΟζΨΑ
ϥΎΟˬ̵έϦηϭέ̟̀˺Ώϝ˶ ΩΐΣΎλ
˶
˶
؞ϧΎ̴ϳ؝ΪϨΑˬΩϮϬήϩ˶Ύ̴ΗϮϠΧϡήΤϣˬ̶Βϳέϻ
̀έϮλ˿̵Ύθ̳ϩήϬ̩ˬ̶ΒϴϏέήγ
˾ίΪϧήΑϩΩή̡
˶
˶
ˬϥΎϣί ϭ Ϧϴϣί ؞λήϋ ϩ˶ Ωϡέ ˬ̶Ϭϟ ϥΎ̳ΪϨΑ
ϕίέ
ϢγΎϗ
ˬ̶ϫΎθϨϫΎη Ώ
ˬΩϮΒόϣ
˶ Ω ϢυΎϧ
˶
˶
˶
˶

˾

˻Ώˬ̶ϧΩΪΧϊρΎϗ
˶
Ϟ˶ ϴϟΩˬϦϴΘϣΖ
̶ϣΎΣˬϥΎ̰ϣϭϥϮ̯ϢϟΎϋ
ζΨΑ
ϡΎψΘϧ
˶ ˷ϠϣφϓΎΣˬϦϳΩ؝ϭή̳
˶
˶
˶
̂
ˬήϴ̴ΘγΩ˺˹ήϴΒ̯
˶
ήϴ̡ˬ
̶ϧΎϤΣέοϭ
Ζ
˶ ˷Π˵Σέ́
˶
˶

˺˺Ϫότϗ
ήϴ̳ϢϟΎϋϪϧΎϣίΏΎΘϓ
ΩΎΑϦθϠ̳ϪϧΎϣίεέΎϬΑίϭ

 ήϳήγΖϔϫϩΎη˺˻ϭϕΎρζηϊϤη


ΩΎΑϦηϭέΖΨΑίϭέζΧέΰ̯

 ˺˹

ϭΩΩ̵ϮϟϭΪϴϧΩή̳ϩίϭΪϨϠΑ̵ΩΎη؝έΎϘϧϭΕήθϋαϮ̯ˬϩΪϴθΨΑ
˺˼Ϧδ˵Σέ̶ϟΎϋϦθΟ
˶
ϦϳϪ̯ΪϳϭΩϑήρήϫίΩΎΑ̭έΎΒϣϭΖϴϨϬΗ̵ΪλϭΪϴϧΎγέϢϴϠϗΖϔϫ ϊϣΎδϣϪΑζ
ϫ˶ Ω˴
˶
εϮ̳ϪΑ ϪϤϐϧ ˺˽̵ΎΟζϣΎϤΗ ΦϳέΎΗϥήΑΎϨΑΖϓΎϳΐϴ̯ήΗζϳΎΒϳίϭΐϴΗήΗζϳέˬϪΨδϧ
ˬϪ̪ϧΎϨ̩ΪϳΩή̳ϢϗέϪΘδ̰ηϢϠϗήϳά̡ϢϗέΕϮλϷβϤηζϣΎϧϭ˺˾ΪϴγέϥΎΟ
˺˿Ϫότϗ

 ˺˾

ΐϳί̲ϧέϭ˺̀ΕήπΣΖ˷Ϡϣϭ̮ϠϣϩΎηΩΎ̡





ΖγέϮϳίέϦϳΩϭΎϴϧΩΪϫΎηζϣΎψΘϧϪ̯
 
 ϩήԪ˺Ώ˺
 ˺Ώ˻
 ˺Ώ˼
 ϥΎ̰ΘδΨϟΩέϮγΎϧ˻Ώ˽
 ίΪϧϩΩή̡˻Ώ˾
 ̶ΒϴϏέήγ˻Ώ˿
 ΕέϮλ˻Ώ̀
 ϪϧΎΨΗϮϠΧ˻Ώ́
 ̶ϧΩΪΧ˺Ώ̂
 ˻Ώ˺˹
 ˻Ώ˺˺
 ˺Ώ˺˻
 ϦθΟ˻Ώ˺˼
 ˻Ώ˺˽
 ϩΪϴγέ˻Ώ˺˾
 ˻Ώ˺˿
 ήϫϮ̳˺Ώ˺̀
˻˼






˻
˺
˼Ε
˸ ˷ήδϣ Ζ
˶ ΑϮρέρήϓ ίϪ̯ Ζγ ̶ϳϮϫ ΐΠϋ Ϫ̩ ௌ ϥΎΤΒγ ϪΘΧΎγ ΩϮϣΖΠϬΑ έ
˽
Ζγ̶ϳΪλΐϳήϏϪ̩ϭϪΘϔ̰ηϞ̴Ϡ̳ˬΕήτϓ ήΤΑ
ϥΎλ
ϮϏ
˷ ήρϮΧ
˾ϦϤΠϧˬ
˶
ϭ̵ΎϤΘϧ
˶
˶
˶
˿
˺ΏϦϳέΩή̳ϪΘδ̰ηϢϫέΩέΎΘϔ̳ή̰η ϥ
ϝΎϤ̯ίϪ̯
˶ έίΎΑˬϥΖΣΎμϓ
˶
˶ ΎΠϨγ Ϯϧ ϢϠ̰Η
˶

ίή̳ϭΖγϭέˬΪϨϧί Ի̶Ϡϋ˯ϼϣϥΎγΪ˷ ϘϣϪΑΕϭΎδϣϡΩˬ̭ΎΧ؞τΧϥΪϫΎηΖϟΎΣ έ̀
 ΰγˬΪϧίήϓϦϳήΑαϭΩήϓ؞ότϗ̵ήδϤϫ
́ΕϮΨϧϥΩή̳ˬΖϔλϥΎϣήϓΎϧˬ̀ΕέΎπϧϝ˶ ΎϤ̯
˶

˾

̵̂ϮϨΜϣ
 ύΎΑϥΎϨϴϧίΎϧή̳ϩϮϠΟϩΪη
ύή̩̟̀˻ΏϥϮ̶̩Ϡ̳ήϫϪΘΧϭήϓΥέ
 ΖγϮ̡ήϳίέΩϪ̪ϨϏϮΑ̮θ˵ ϣϩΪη
 ΖγϭΩ̵ϭίΎΑϪΑϦϴ̰θϣάϳϮό˴ΗϮ̩

 ˺˹

  ΰϴΧΒλϞΒϠΑ̶ϧϮΧϝΰϏ
ΰϴΗ˺˹ϩΩή̯ϥΎ̳έϮΨϴϣ̵Ύ˷ϨϤΗ




 ήϴ̴ΑςΑέΎϘϨϣϪϤθ̩ήϫϪΑ

ήϳήΣϊτϗϪΑϦϳ˷έίνήϘϣ˶ Ϯ̩






ϩΪηϦθϠ̳ϩΰΒγ˺˺ήγίρΎδΑ

 ϩΪηϦηϭέϩΩΎΑϞ̳ίύή̩
ήϬψϣˬϩΎ̢γ
ϢΠϧϩΎ̳έΎΑήϬ̢γϩϼ̯ΪϴηέϮΧϩΎΟϢΟௌ ˷ϞυϩΎηΩΎ̡ΖϗϭϦϴϨ̩έΩ ˺˻ϭ
˶
؞ϳϮ˶ϟϊϓέˬΖ˷ϳΪΣρΎδΑ
Ώ
˴ ϩ˶ Ύ̳έΩ؞ϧΎ̴ϳˬ̶ϫΎϨΘϣΎϧΖ
˶
˶ ˷ήϘϣˬΖ˷ϳΪϤλ
˶ ϣή̯ΩέϮϣˬ̶ϬϟΕ
˶ έΪϗ
ϥΎϣΩϭΩ
ύή̩
ˬ̶ϧΎ̳έϮ̳ ϥΪϧΎΧ
ύϭήϓ
ˬΖϟϼο ϭ ΖϋΪΑ ̶ϧΎΒϣ ϊϣΎϗ
ˬΖϟΪϋϭ Ζ˴ϔμ˴
˴ ϧ
˶
˶
˶
˶
˶
 
 ˻Ώ˺
 Ϫ̩˺Ώ˻
 Ζγήδϴϣ˺Ώ˼
 ̵ϭέ˺Ώ˽
 έί˻Ώ˾
 Ϯϧ˻Ώ˿
 ΕέΎψϧ˺Ώ̀
 ΏϮΨΑ˺Ώ́
 ˻Ώ̂
 Ωή̯˻Ώ˺˹
 έΫ˺Ώ˺˺
 ˻Ώ˺˻
˻˻





 ˺˾



ˬϡΎ˷ϳζϟΎΑέΎ̩ ϥ˶ ΎτϠγϪ̯ ˽̶ϣΎ̴ϨϫέΩϥϮ̩ ˼ϩΪϴθ̯ϝΩ Ϧ˶ ϣΩ ˻ϥϒϴϟ΄Η ΡήηˬΖϓΎϳ
 ˺ΖΒΛ
˶
ϩΩϮϣήϓ̶ϧίέϞϳϮΤΗϞϤΣϑήθ
˷ ϟΖϴΑϪΑˬβϤη̶ϨόϳϡήΟϭήλΎϨϋΪϴϟϮϣζΨΑξϴϓ
̵Ύπϓ έΩ ˬ̀έΎϬΑ έ˶ Ϯ˷ μϣ ؞ϣΎΧ ϭ ̟̌ ˺Ώ ϩΩΩ ΖγΩ έΎϬϧ ϭ ˿Ϟϴϟ ϝΪΘϋ ˾ϥΎϣί ϭ
ϥΎΘγϮΑ
ϥΪϫΎη Ϧ˶ ϴΒΟ ̵ίΩή̡ζϘϧ ̂؝ίΎϏϪΑ ϭ ϦΒϠ̳ ϥΎϨϴϧίΎϧ
؝ήϬ̩ ̶θ̯́ϥϮ̴Ϡ̳؞ϴϠٚ ΣϪΑ
˶
˶
؞ϳΩϭϩΩή̯Ζϔϫήϫ̵ΰϴϣ ̲ϧέϪΑέύΎΑϥΎγϭήϋϮϧˬΎΒλ؞ρΎ
θ˷ ϣϭΖγέΎϴΗϦθϠ̳
˶

˾

ζ̰ϟΩϥΎΘΧέΩϭϩΪϴθΨΑεέϭή̡ˬϞπϓΕ
ϝ˶ Ύϔρϥ˶ Ύ̳ΪϴγέϮϧϪΑ̵έΫήΑ
˴
˶ ΎΤ˴ηέίϖϳΪΣ
έΰϫΪλϩΪϨΧή̰ηίϞ̳ϭϩΪϴθ̯ΩϮΧΖϗϭεϮϏέΩϦϴ̳έϮϧ Ζ
˶ όϠΧϭϦϴ̴ϧέ؞ϳήϴ̡
ˬ̱ήΒϠ̳ϭ ˺˹

ϪΘθ̳ϞΒϨγ؝ήρζ̯ϪϧΎηϢϴδϧ؞ΠϨ̡ϭϪΘΧΪϧ̭ΎϨΒ˴ϐη˴ ϞΒϠΑϥΎΟϪΑ̭Ύ̩

˺˽
̶ΒϳήϔϟΩϪΑˬϥΎΑϮΒΤϣ ϦϫΩ
˶ ΎδΑ έ̀˻ΏϪ̪ϨϏϭϪΘΨϳϭ ˺˼Ϧϳήδϧ ˺˻Ϧ
˶ ϣΩϪΑέ ˺˺έΩΎ̩
˶  ϥ

ϪΑ ύΎΑ ϥΎϨϳΰ̳
ϞϔΤϣ̵ήΑ ϕήΑ ˺̀ζΑΎΗ ϭ ˺˿ϩΪϳΩή̳ ΪόΘδϣ ̶̴Θϔη ˺˾̵Ωϭ ϥϻΪ̴Ϩγ
˶
˺̂

 ˺˹

˺́

ϥΎϨ
 ϩΩΩ̶ϣϞ̶̳γϭήϋίΩΎϳΪϋέ̵Ϊλ ˬϪΘΧΩή̵̡ίϭήϓϊϤη
˶
˶ γΪϨϧΎϣΩΎθϤηΪϗϭ
ϝΎϤΟ ؝ΪϫΎθϣ ϕϮρ
 ˻˹ˬϩΩή̯ ΎΟ ή̴Ο έΩ ΖΒΤϣ ˬϥϮϣΎϫ ϥ˶ ίΎΒϧΎΟ ̵ΰϳέϥϮΧ ϪΑ έΩΏ
˶
έΩέϖϳΪΣ ϝ˶ Ύϔρβ̳ήϧ Ϣθ̩ϭϩΩΎΘϓ̶ϨόϣϞϫ
ϥΩή̳ϪΑέϭ̵ήϤϗˬϥΎΘδϠ̳ϭήγ̶Ϭγ
˶
είϭή̡ ϝ˶ ΎΑρΎθϧ̵ΎϘϨϋϭρΎδΒϧ̵ΎϤϫϭϩΩϮϤϧ˻˺̵ή̳ϩϮθϋΖϴΑήΗ̵ίϮϣϩΎ̴ϧ ϥΎΘδΑΩ
˶
ϥΎϴΑϭή˷ ̯εϮ̳ˬΖϓΎτϟ˻˻ϩ˶Ύ̴ϣΰΑϥήϳΎρ̵ϮϧϭϩΩϮθ̳ΡΎϴΗέ̵ϮϫϭΡήθϧ̵ΎπϓήΑ
 
 ΖΒΜԩ˺Ώ˺
 Ϧϳ˻Ώ˻
 Ϊϴθ̯˻Ώ˼
 ϡΎ̴Ϩϫ˺Ώ˽
 ΪϨ̯ϞϳΪΒΗ©ϣªϪΑέϥϭΪθ̰ΑςΧ©ΑªϪτϘϧ̵ϭέϩΩή̶̯όγΐΗΎ̯˱ΪόΑΎϣ˷ ϥΎΑί˻Ώ˾
 ϞΒϠΑ˺Ώ˿
 ΎϬϳέϮμϣϪϣΎΧ˺Ώ̀
 ϪϧϮ̴Ϡ̳˻Ώ́
 ϭ˺Ώ̂
 ΩέΪϧέΎΠϨϳΎΗ̋ήτγίϒϋΎπϣ؝έΎΘγϭΩϥΎϴϣ˺Ώ˺˹
 έΎΧ˻Ώ˺˺
 ϥΎϣΩ˻Ώ˺˻
 ΏήθΗ˻Ώ˺˼
 ϥΎΘδΑ˺Ώ˺˽
 ̵Ωϭ˻Ώ˺˾
 ϩΩή̶̯ϟϮΘδϣ˺Ώ˺˿
 ζϟΎϧ˻Ώ˺̀
 ϭ˻Ώ˺́
 ΩΪϴϣ˻Ώ˺̂
 ϭ˻Ώ˻˹
 ̵ή̯ϖθϋ˺Ώ˻˺
 ϩΎ̴ϨΑ˻Ώ˻˻
˻˺





 ˺˾



ΪϳϮϓϭϞϳϻΩϭΖγϡϼ̯ήϫέΩΩϭήγ˷ ؞μΣ ˺>ΞϨ̡@Ϫ̯ΖγΎϤ̰ΣϝϮϗή̴ϳΩϭΪϧΪη
έΎϬ̩ˬϦϳΐδ̯ίϪ̯ΪϳϮ̶̳ϣ̶Ϥϴ̰ΣϪ̯ ϥΎϨ̩ˬ˽ΪϳΎϴϧέΩϦΘϔ̳ ˼ϪΑϪ̯ΖγέΎϴδΑ ˻ϥ
ϭϝΩίϢϏϭή̰ϓˬΩϮϨθΑΎϳΪϳϮ̳έϦϳϪ̯ήϫέ̌˺ΏϪ̯ϥϝϭ˷ ΩΩή̶̳ϣϞλΎΣϩΪϳΎϓ
ϝϮΒϘϣˬΪ˷ϴϘϣ Ω˶ ήϣϭΩϮη ̶Ϩόϣ ΐΣΎλϭϞϣΎ̯ˬ˿ϭίΩί Ω˶ ήϣϪ̯ϥϡϭΩ˾ΩϭήΑ
ϭΪΑΎϳϪΒΗήϣ́ϥΎϫΎηΩΎ̡ζϴ̡̀έΩϡέΎϬ̩ΪϳϞλΎΣϦϳίΪΧ ϖθϋϪ̯ϥϡϮϴγ̶ϧΎϬΟ
˶

˾

ΖγϊϔϧϭϝϮμΤϣϪΟϭήϫϪΑϥϮ̩ΪγέΖϟϭΩϪΑ
ˬΪϨ̯ϡϮϠόϣϦϳϢϠϋϪ̯ΪϳΎΑϝϭ˷ ˬΪηΎΑϪΘηΩ ̂Ϧϳΐδ̯ϕϮηϪ̶̯μΨηβ̡
 ΩΩή̳ΎϫϝΩϝϮΒϘϣϭΪγέˬ˺˺ΖγϭέϮτΨϣϪ̯˺˹̶ϟΎϤ̯ϪΑΎΗΩέϞϤϋέΩϥίΪόΑ
˺˻
˷ ̯ϦϣϢϠϋϦϳϪ̩ή̳
ϩΪθϧ˺˼ϞλΎΣέ̶δ̯ˬϖϠτϣ Ϣϴ̰Σ
Ε
˶ ΫΰΟϪΑ ϩϮΟϮϟ Ϟ
˶

ϞϴμΤΗ ϩΎϣ ζη έΩ έ ΖϠϴπϓ ιϮμΧ ϢϠϋ ήϫ Ϧϣ Ϫ̯ ϩΩϮϣήϓ ρήϘΑ Ϣϴ̰Σ Ϫ̪ϧΎϨ̩
˺˿

˺˾

ϢΘγϮΧ̶ϣ Ϧϣ Ϫ̯ Ϫ̪ϧ Ύϣ˷  ˬ ϡΩήΑ ΖϘθϣ ϝΎγ ΪμϧΎ̡ ΎΗ ϢϠϋ

˺˽



Ϧϳ ήΑ ϭ  ˬϡΩή̯

ΖϨΤϣϪΑϭ̶ϬϟϞπϓίϪ̶̯δ̯ϭ ̟̌ ˻ΏΪγέϪ̩ ˺̀ϥή̴ϳΩϪΑΎΗΪθϧϝϮμΤϣ
ˬΪγέΖ˷ϴϤϠϋ ˺̂ήϳήγήΑϞϣΎ̯Ϊηήϣ̶όγίϭϡΎϤΗ ˺́>ΖϣϭΪϣ@ΎΑ!Ϫ̯ϥΎϣ˷ ·ΩϮΧ
Ϣϗέ ˻˼έΎ̳ίϭέ ϒϳΎΤλ ˻˻ήΑ ˻˺ΕϮλ ΕΎϔλ ϩΎ̳ήϫ ΩϮη β̯ ϪϤϫ ΰϳΰϋ ^˻˹`
 
 ϢΠϨ̡˻Ώˬ˺Ώ˺
 ΪϋϮϗ˺Ώ˻
 έΩ˻Ώ˼
 ΪϳΎϴϧ˻Ώ˽
 ΩϭέέΪΑ˻Ώ˾
 ίϭέΩήϣ˺Ώ˿
 ˻Ώ̀
 ϩΎηΩΎ̡˺Ώ́
 ΐδ̯Ϧϳ˻Ώ̂
 ϝΎϤ̯˻Ώ˺˹
 Ζγ˻Ώ˺˺
 ϩϮΟϭ˺Ώ˺˻
 ϡϮϠόϣ˻Ώ˺˼
 ϦϳέΩ˻Ώ˺˽
 ϡΩή̯˻Ώ˺˾
 ˺Ώ˺˿
 ϞϘϋϪϧΪϧέΩέΪϘϧήϤόϧϪ̯˻Ώ ή̰ԩΩ˺Ώ˺̀
 ΐγΎϨϣ˺Ώ˺́
ϭΩϦϳϢϳΪϗϥέϮϧϦϴΑϪ̯ΪϴϮ̰ϴϣϥΎϳΪϨϫϪ̪ϧΎϨ̩ήϴϏίϪ̩ΪϨϫ̵ΎϫΪϨϳϮ̯ή̰ϳΩϭΎϤ̰ΣίϪ̩˻Ώ ˺̂
̵ΎπΘϘϤΑΎϣΪϧϮγϕήϏϥΎϳΎ̶̵̡̡ΎϳέΩϦϳέΩΩΎΒϣϪ̰ϧαήΗίΪϧϪΘηΩΩϮΧϪϨϴγήΑϡΪϣέ̶ϧ̮ϳϭϭΪ̯
 ήϳήδΑϭΪϳήΑΖϟΎϬΟϩΎ̩ίϊΒρϒγϮϳΎΗΩή̯ΪϳΎΑΪϬΟϝάΑϪϠ̯̭ήΘϳϻϪϠ̯̭έΪϳϻΎϣ
 ϭ˻Ώˬ˺Ώ˻˹
 ΏϮμΑ˻Ώ˻˺
 ˺Ώ˻˻
 έΎ̯Ω˻Ώ˻˼
˻˹





 ˺˹



̶οέˬήϤϋΕήπΣίϭέϥέΩϪ̰ϠΑˬΪϴϋάϬϟΪϴόϟ˷Ϟ̯ˬΖγϦϳ˻ϥϭ˺ΖγϩΪηϊϗϭ
˾>ΪϴϋϡϮϴϟήϤόϟϝϮϗϻ@Ϫ̯˽ϩΩή̯̟̋˺ΏϊϨϣ˼ϥΎθϳˬϑϭήόϣϪΑ!ήϣίέˬϪϨϋௌ
έΩ̂ϩΎ̳ΎϧˬΪϧΪϣ̶ϣΏΎΤλ́ϊϤΟΎᾺϩΩή̯ΘϓΕήπΣϥϪ̯˿Ϊ˵Σ˵̲ϨΟίϭέέΩΰϴϧϭ
ΎΗΪϨΘϔ̵̳ήόη̵ΪλϪΑˬ˺˺ϩΪϴγέέϮπΣϪΑˬΖγΩέΩΎϫίΎγϥΎ̳ΪϨϳϮ̳˺˹ί̵ΪϨ̩ϪϨϳΪϣ
Ϧϳήόη˺˾ΪϧΩή̯ίήϓήγ ˺˽̶ϣΎόϧϪΑέ ˺˼ΎϬϧˬϩΩΩΎΟ̭έΎΒϣϊϤγϪΑΕήπΣ ˺˻Ϫ̯

˾

Ζγ
̶ϗέϻϭΎϬϟΐϴΒρϼϓ



Ի
 ̵ΪΒ̵̯ϮϬϟΔ˷
ϴΣΖό˴ δ˴ ˴ϟΪ˴Ϙ˴ϟ

̶ϗΎϳήΗϭ˺̶̀Θ˴ϴϗ˸ έ˵ ϩΪϨόϓ



 ˺˿ϪΑΖϔϐη̵άϟ·ΐϴΒΤϟϻ·

ΕήπΣϪ̯ΖγέϮτδϣϑϮ˷ μΗΐΘ̯έΩϭΖγϊϗϭΏΎΑϦϳέΩή̴ϳΩΚϳΪΣϩΩίΎϳϭ
˯ΎϴϟϭϷΓή̯άΗέΩϭΪϧϩΩϮϣήϓΖϳΎϨϋ˺́ϩΪϧίϮϧ̮ϳϪΑέΎϨϳΩΪϨ̩ΕήπΣϥϢ̰ΣϪΑήϤϋ
˺̂

ϢϫήϣϭϡίϻϝΎϤ̯ϞϫήΑϭϝϼΣϝΩϩΪϧίϑέΎϋήΑϭΖγΡΎΒϣ˵  Ϫ˶ϠϫϷΪλϪ̯Ζγ
˻˹
Ϫ̯ Ζγ ϩΪϣ έ̌ ˻Ώ ϪϴΛϮϏ Ώ
˶ ΎΘ̯ έΩ ϭ  ϩϭή̰ϣ ϥΩήΧ̶Α ήΑ ϭ ΡϭήΠϣϝΩ ϖηΎϋ ήΑ

ϭΪϧΩϮΑϪΘϓέ ˻˺ϩϭή̯˵ ΩΎΘϔϫΎΗˬϩΪηϮϫέΩϮϧϥΪϴϨηίˬ̶ϧϼϴ̳έΩΎϘϟΪΒϋˬ̶ϧΎ˷Αέΐτϗ
ϖΣ Ϟ˶ λϭˬΩϭήγ ωΎϤΘγί
 ˻˼̶̯Ύ̯ ˻˻̶ηϭέΎϴΘΨΑϪΟϮΧϪ̯ Ζγ ΡϭέϷβϴϧέΩ
˶
 
 ˻Ώ˺
 ϝϭ˺Ώ˻
 ˻Ώ˼
 ϩΩή̰ϧ˻Ώ˽
 ΪϴόϟϡϮϳήϤόϟϝϮϘϳ˻Ώ
ΪϴϋϡϮԩήϤόϟϝϮϘϳϻ˺Ώ˾
 ˺Ώ˿
 ΪϧϩΩή̯˻Ώ̀
 ϊϴϤΟ˻Ώ́
 Ϫ̯˺Ώ̂
  ˮ ©έϮԩªΎϳ©έϮϟª˺Ώ˺˹
 ϩΪϣ˻Ώ˺˺
 ϥ˻Ώ˺˻
 ϪϋΎϤΟ˻Ώ˺˼
 ̶ϣΎόϧϪΑ˺Ώ˺˽
 ϭΪϧΩή̶̯ϣ˻Ώ˺˾
 ϪϨϣ˻Ώ˺˿
 ̶Θϓέ˺Ώ˺̀
 ΏΎΑέ˻Ώ˺́
 ௌϞϫΎΑ˻Ώ˺̂
 ̶ϫϭή̰ϣ˺Ώ˻˹
 ή̯˻Ώ˻˺
 ̶γϭέ˺Ώ˻˻
 ˻Ώ˻˼
˺̂





 ˺˹



ήϬΟή̯Ϋ̶δ̯ΎΗϪ̶̯ϨόϣϦϳϪΑ˼ΪϳΎϤϧ̶ϣέ˻ϝΎΜϣϢϟΎϋήϫΎυ
ίϭϪ̯ϥΪΑ
˺β̡
˶
˶
ϭ Ζγ ̶ϘϴϘΣ ˬ̵Ϊϧ ϥ ˾Ϫ̯ ΩϮη̶ϣ ϡϮϠόϣ Ϧϳ ί ϭ ˽ΪϳΎϴϧ ΖγΩϪΑ ̶ϔΧ ή̯Ϋ ˬΪϳΎϤϨϧ
˴ Ϩٚ ˴ϗίΎΠϤϟ Ϫ̪ϧΎϨ̩ ˬ˺˹ίΎϴϧ Ϧϳ ̂ί ϭ Ζγ ίΎϧ ϥ ́ί ϭ ̀>̵ίΎΠϣ@ ˬ̵Ϊλ ˿Ϧϳ
Γή˴ τ
ϦϴϤϫ ί έ ϑέΎϋ ϭ Ζγ ˺˼̶Θδϫ ϒτϟ ˺˻Ϊλ έΩ ˬή̴ϳΩ Ζγ ϝΩ ˺˺Ϧϳ ήΑΔϘϴϘΤϟ
ΪλξΤϣ̶ϨϴΑ̶ϣϪ̯ ˯̶ηήϫβ̡ΖγΪϧϥίΪϳΎϤϧ̶ϣϪ̩ήϫϭ̶Θγή̡ϖΣΖγ

˾

β̯ ήϫ ήΑ Ϫ̰ϠΑ ΩέΪϧ ˺˿̵ή̰˵γ ˺˾Ϊλ Ϫ̯ ϥ ή̴ϳΩ ˺˽©Ϣ˸ ˵ΘϨϛ˵  Ύϣ˴  ˴Ϧϳ˸ ˴ Ϣ˸ Ϝ˵ ό˴ ϣ˴  Ϯ˵˴ ϫϭ˴ ª Ζγ
έΩέϞϣΎ̯ϭϥΪϴϨηϭϦΘϔ̳ ˺́έΩϪϧˬΖγϥΪϴηϮϧϭϥΩέϮΧέΩ ˺̀ή̰˵γΩέ̶ϣ̶ϗϮη
ˬΪϳΎϣήϓ̶ϣ̶̳έΰΑϪ̪ϧΎϨ̩ή̴ϳΩ̵ΎΟϪ̩ˬ˻˹Ζδϴϧ˺̵̂ή̰γϢϫϥΩέϮΧ
˻˺ΖϴΑ
ΩϮηΖ˷Ϡϣˬ˻˼̶ϠϣΎ̯Ωήϴ̳ήϔ̯




ΩϮηΖ˷Ϡϋˬ˻˻̶Θ˷ϠϋΩήϴ̳Ϫ̩ήϫ

έΩϢ˷Ϡγϭ ˻˾ϪϟϭϪϴϠϋௌ̶˷Ϡλ ˻˽ϝϮγέΕήπΣϪ̯ΖγέϮ̯άϣ ΕΎ̰θϣ ̟̋ ˻ΏέΩϭ
˻̶̀ΜϳΪΣ ΏΎΑ Ϧϳ έΩ ϭ ˻˿Ϊϴϋ ίϭέ έΩϪ̪ϧΎϨ̩ ˬΪϧϩΩϮϣήϓ ̲Ϩϫ ωΎϤΘγ ΕΎϗϭ ̶πόΑ
 
 ˺Ώ˺
 ϝΎδϣ˺Ώ˻
 ΪϧΎϤϴϣ˻Ώ˼
 Ϊϳ̶Ϥϧ˺Ώ˽
 ί˺Ώ˾
 Ϧϳίϭ̶ϘϴϘΣ˺Ώ˿
 ίΎΠϣ˻Ώˬ˺Ώ̀
 ˻Ώ́
 ˻Ώ̂
 έΎϴΗ˺Ώ˺˹
 ϥ˻Ώ˺˺
 Ϊλ˻Ώ˺˻
 ̶ԩδδϣ˺Ώ˺˼
 ϭ˻Ώ˺˽
 ̵Ϊλ˺Ώ˺˾
 ̵ή̰η˺Ώ˺˿
 ή̰η˺Ώ˺̀
 ˺Ώ˺́
 ̵ή̰η˺Ώ˺̂
 Ζδϳή̰γ˻Ώ˻˹
 ˻Ώ˻˺
 ΖϠϋ˺Ώ˻˻
 ϞϣΎ̯˺Ώ˻˼
 ˻Ώ˻˽
 Ϫϟϭ˻Ώ˻˾
 ΖγέϮϬθϣ˻Ώ˻˿
 ΚϳΪΣ˺Ώ˻̀
˺́





 ˺˹



έβ̯ϪϤϫϡήΟϻˬΪϧϥΪη̶ηϪϤϫ Ϟ˶ λϩΎ̳ήϫβ̡ΩϮΑΪϫϮΧ ˻̵ίΎΠϣ ˺Ϫ̯έ!
Ζγ̶ϨόϣϦϳήΑήό˶ θϣ˵ ϪϠλ̶ϟ·!˼ϊΟήϳ˯̶ηϞ˷ ̯Ϫ̪ϧΎϨ̩ˬΪλϦϳϪΑΪϳΪϳΪ̡ϕϮη
˵ δ˴ϟ˴ª ϭ
ϒϳήθΗˬΏϮλ˾ΏϮΟϥΩΩϪΑέϥΎϨϣΆϣϪ̯Ζγ˽̶ϳΪϧϢϫ©Իϰ˴Ϡ˴ΑϮ˵ϟΎ˴ϗϢ˸ Ϝ˵ ͋Αή˴ ˶Α Ζ˸
Ϣ͇ ˵λªΏΎΘϋ˶ ϪΑΎῊΪϣΎϴϧΏϮΟέΏάϋ˶ϖϳϻϥήϓΎ̯ϭ
˿ΪηΎτϋϦϴϨϣΆϤϟ̶ϠϋௌΔϤΣήϣ
˶
ΡϮ˷Βγ̵Ϊλ εϮΧ̵ΩϪΑˬΪϨΘηΪϧΪϧϥΏΎΗϪ̯̮ϳϼϣϭΪϨΘΧΎγϥή̳ˬεϮ̳
́ˬ©Ϣ˲ Ϝ˸ ˵Α
˶

˾

 ΪϧΪηΪΟϭέΩαϭΪ˷ ϗ
ΕέΎΒϋϖθϋ؞Ϡόηϭ̂ΪϣέΩΐϟΎϗϪΑϥΎϨ̯κϗέϭίΡϭέϪ̯Ζγ̵ΰϴ̩Ϊϧβ̡
ΎΗ ˬέΎϴΘΧ εΩή̯ Ϫ̯ ΩϮΑ ˺˺έΎΑ έ ̶ϣΩ ˬϥ ΖηΩήΑ ˺˹ΖδϧϮΘϧ β̯ ˭Ζγ ϭ ί
˵
Ζ
̶ϧίέϭήΑ˺˽ϪΗέϮλ̶ϠϋϡΩ˴
ϖ˶ϠΧ˵ αΎΒϟϭΩή̯ήΑέΩ̵ΪϴΑϡΩ
˺˼ΖϨϴρ˺˻ΕήϤΧ
Ի
˶ όϠΧ
˶
˱ Ϯ˵ϬΟ
˴ έ̋˻Ώ ˴ϥΎϛ˴ ˺˿˵Ϫ ͉ϧ˶·ªϥ̵Ϯγϭ˺˾ΖηΩ
 ΪϧΪϧΎϣ©ϻ
˴ ˱ ΎϣϮ˵Ϡυ
˺̂

˺́

 ˺˹

˺̀

ϮϧεϮΧίϭεϮΧ ΕϮλ^ `ή̴ϣΖγίΎϴϧ̶Α ̶ηϪϤϫίΡϭέˬϖ
˷ Τϟ
ΔϨϳί ˬϥΎΤϟϻ ΐϴϟΪϨϋ Ϫ̯ ϥΎϨ̩ ˬ˻˹Ζγ ϥήϗ ζ˶ϳΎΒϳί ϥΎΤϟεϮΧ ϭ Ζγ ϥΎϗήϓ ζϳέ
ˬϥΎδϟ ϥΎμ˴
˶
ϏήΑ ˻˻ϦδΣΕϮλ ˻˺ϥήϘϟΔϴ˶ϠΣ̶ρϮρϭΖγΎϳϮ̳ϥΎΑίΥΎηήΑϥΎϗήϔϟ
˶
©ϲ˶ϧή˴ ˴ΗϦ˴ϟªϭΩΎθ̳ήΑϥΎΑί̶γϮϣϭϪΑϪ̯ΩϮΑ̶ϳΪλϢϫ ©ϲ˶ϧέ˶ ˴ ͋Ώέ˴ ªήγέ̋˺ΏϪϤϐϧ
ΩΎΘϓΩϮΧ̶ΑϭίϪ̶̯ϳϮϧΰϴϧ
 
 ˻Ώ˺
 ΖδϳίΎΠϣ˻Ώ˻
 ϭϊԩϤΟήΑ˺Ώ˼
 Ϊϧ˺Ώ˽
 ΎΑ˻Ώ˾
 ϩΪη˻Ώ˿
 ΪϳΎϴϧ˺Ώ̀
 Α˺Ώ́
 ΖγϩΪηϞϳΪΒΗ©ϡªϪΑϑήΣϥϭΖγϩΪηϩΪϴθ̯ςΧ©ϳª̵ΎϫϪτϘϧ̵ϭέΎϣ˷ ΪϳέΩ˻Ώ̂
 ΪϧϮΘϧ˻Ώ˺˹
 ̶ϣΩέΎΑέ˻Ώ˺˺
 ΕήδΣ˺Ώ˺˻
 ˻Ώ˺˼
 ΕέϮλ˺Ώ˺˽
 ΪϨΘηΩ˻Ώ˺˾
 ϥ˺Ώ˺˿
 ˺Ώ˺̀
 Α˻Ώ ΕϮϘΑ˺Ώ˺́
 ˺Ώ˺̂
 ˻Ώ˻˹
 ϥΎϗήϔϟ˺Ώ˻˺
 ϦδΣ˻Ώ˻˻
˺̀





 ˺˾



˷
ϩ˶ Ύ̳έΎΑέΩιϮμΨϟ ˾̶ϠϋˬϝΎϤ̯ ˽Ώ
˶ ΎΑέ؝ήϣίέΩ ˼ΎϤ˷ϴγˬ˻ΪϨΑΎϳϡΎϤΗ̶ψΣϭ
 ˺Ζ
˶ ϣΩΎϨϣ
̵̀ίΎϴΘϣ ΕΎϗϮϠΨϣ ˿ϝΎϤ̯
˶
ί ϥΎθϳ ϝ˶ ΎϤ̯ Ϫ̯ έΪΘϗϹ ̵ϭΫ ϥέΎϳήϬη
ϭ έΪϣΎϧ Ϧϴρϼγ
˶
˶
́
Ε
ϝ˶ ϮΒϗ ΰΟϪΑέϢϠϋήϫϭΩέΩ
˶ ΫίήϴϏέϦϓήϫϭΖδϴϧ ̵έίΎΑίϭέˬΎϬϨϳ ήψϧ
˶
˶
̂
˶
ϒϟί
؞ρΎθ˷ ϣ˴  ϭ ρΎθϧ ϭ ζϴϋ ϡΰΑ ϥΎ̴ϧή̰ϳ
Ϣ˷ϧήΗ Ζ
˶
˶ γΩ ؞Ϩϳ ˬϪϧ ̵έΪϳήΧ ϥΎϨϳ ̭Ύ̡
˶

Ώέϣ ϊϴϤΟ؞τγϭϭΐϟΎτϣ؞Ϥϫ؞ϠϴγϭˬϩΪϳΩή̳ρΎδΒϧϭΡ
ήϓϞϔΤϣ ϥΎΑϮΒΤϣ
 ˺˹Ω˶ ϭήγ
˶
˶

˾

 ΪηΎΑ
Ϧ̰ϴϟˬΖηΩήΑ˺˺ϥϮΗϪϧϮ̴̩Ϣϴψϋ έΎΑϦϳϪ̯ΩΎΘϓ̵ή̰ϓέΩϝΩˬϦϳωΎϤΘγί
˶
ί Ύϣ˷  ˬΖϓΎϳ ˺˻̵ήΘϤ̯ ΕϮϗ ϭ ΕέΪϗ ΩϮΧ έΩ ΪϨ̩ ήϫ ˬέϭάόϣ έϮϣ΄Ϥϟ ̵ΎπΘϘϣϪΑ
˺˼
̟̊˻ΏΩΪλέΩέϪϣΎΧϥ
˶ ϓέϪ̯ΎΠϧ
˶ ΎΑίϡήΟϻˬΩϮϤϧϥΎγϥϞϤ˷ ΤΗˬΩϮΑΪ˷ Ϥ˶ ϣ˵  ϥέΎϳΖ

Ωϭέ̶ϣ˺˽ΕϮλϒϳήόΗέΩωϭήηϑήΣϦϴΘδΨϧϩΩΩΖ̯ήΣϪϣΎϧϦϳϥΎϴΑ
ϥϮ̳ΎϧϮ̳ΕΎϔλϪ̯ΖγϮΧ

˺˿



˺˾

Ϫ̶̯Θϗϭ ΩϮΒόϤϟΏέΕήπΣϪ̯ ΖδϧΩΪϳΎΑ

έϮλίΕέΎηϪ̯ΩϮΟϭήϫ̲ϧέΎ̴ϧέΕΫΎΑ ˬΖγϭ˷؞ϴϤϠϋέϮλίΕέΎΒϋϪ̯έ
©Ϧ ̯˵ ª̵ΪϧϪΑ̟̊˺ΏϥϮ̩©˵ϥϮ̰˵ ˴ϴ˴ϓϦ̯˵ ª˺̂ϝΎϘϓˬΪϫΩ̶̴Θγέˬ˺́ Ζγϭ˺̀>˷؞ϴϠϤϋ@
Ϊλ ˻˻ϦϳϞλΖγ ˻˺̶ΘϘϴϘΣϪ̯ ˻˹ΪϧϥˬϒϠ̰Η̶ΑϩΪηΙΩΎΣΕΎϗϮϠΨϣϊϴϤΟΖϘϠΧ
 
 ΖϣϭΎδϤΑ˺Ώ˺
 ΪϨϳΎϤϧ̶ψΣ˻Ώ˻
 ˻Ώ˼
 ΏΎΑέ˺Ώ˽
 ˺Ώ˾
 ˺Ώ˿
 ίΎϴΘϣ˻Ώ̀
 ̵ίΎΑίϭέ˺Ώ́
 ˺Ώ̂
 ˻Ώ˺˹
 ΪϳΎΑ˻Ώ˺˺
 ήΘϤ̯ϑϮϗϭΩϮΧέΩ˻Ώ˺˻
ΎϬΘϧΎΗΪΘΑίϪ̯ௌήԩήϋԩγϩΎΒΘη̶ΑκϠΨϣϭϖϳΪμΗϪϤϫϖϳΪλϭέΎϴϋϡΎϤΗέΎϳ˱ΎλϮμΧ˻Ώ˺˼
 ΩΎΘγԨγϩΪηϡΩϮΧϢϠϋέΩάϴϤϠΗΖγϩΪηϢϨϣϦϓέΩ
 ΕέϮλ˺Ώ˺˽
 ΖδϧΩΪϳΎΑ˻Ώ˺˾
 ϥϮ̩˻Ώ˺˿
 Ϫ˷ϴϤϠϋ˺Ώ˺̀
 ΩέΪϧέΎΠϨϳΎΗϻΎΑήτγίϒϋΎπϣ؝έΎΘγϭΩϥΎϴϣ˻Ώ˺́
 ϝΎϗϭ˻Ώ˺̂
 ϱΪϧ˺Ώ˻˹
 ̶ϘϴϘΣ˻Ώ˻˺
 Ϫ̯˻Ώ˻˻
˺˿





 ˺˹


˺
̵έϮΘϣϭ̶ϔΨϣΪϨϫ ϥΎΑί
˶ ΎϘϧέΩαϭήϋϮϧϥ̶ϧΎόϣ Ϧ˶ δ˵ΣϪ̯έΖϴ̴ϨγΏΎΘ̯Ϫ̯Ϊη
˶ Ώ

˼Ε
˶ έΎΒϋ ̵ϼρ ϪΑ ̟˼ ˺Ώ έ ϥ ϦϴϣΎπϣ έϮϳί ϭ ϩΪϴϧΎηϮ̡ αή˵ϓ αΎΒϟ ̟˼ ˻Ώ ˬ˻ΩϮΑ
˷λήϣϭΐΗήϣϦϳήϴη Ε
^˽`ϩϮϠΟέϮϬυ؞μϨϣήΑˬϪΘΧΎγϊ
˷
˶ έΎόΘγ ήϫϮ̳ϪΑϭϦϴ̴ϧέ
˶
ϥϥΎϘηΎϋ˱ΎλϮμΧˬΪϳΪϳΪ̶̡ϗϭΫ˾ϥ؞όϟΎτϣίϭ̶ϗϮηϥωΎϤΘγίέβ̯ήϫΎΗΩΩ
̶ϟϵˬϪϤϐϧϑΪλίήΤΑϥϥΎλ˷
ϮϏϭΪϧήϴ̶̳˷ϠδΗϭέΪϳΩϪΑϝΎϴΧϥϥΎϗΎΘθϣϭϝΎϤΟ
˶

˾

Ϫϧϭή̡̀ΪϨϧΎϣϪϤϐϧϥ؞Ϡόη ζϴ̡ϊϤΟ
Ϟ˶ ϫϭΪϧίΪϧεϮ̳؞ϘϠΣέΩˬϩΩέϭΖγΩϪΑ˿>ϩΰϧ@
˶
ΩϮΧ̶ΑˬϪΘϓή̳ήΑϝΩ ϡΎ̯ˬίΎγ
˶
ίϭ
Ϟ˶ ϘϧϪΑϡΎΟϥ ϥΎΘδϣϭΪϨϳίΪ̳ϭίϮγέΩϊϤηϭ
˶
˶
ΡϭήΠϣζϳϮϧ̵ΎϫϪϤηή̯ ̭
ϥίΎΑ
ϩέΎψϧ ϭΪϧϮη
˶ ϭΎϧϭΪλ̵ΎϫϩΰϤϏήϴΗϪΑϕϮθόϣϥ
˶
˶
ϭ Εάϟ έΎϤΛ ϥϮ̳ΎϧϮ̳ ˬΕϮλ ωϮϧ
έΎΠη
ί ϥΎΘδϠ̳ ϥ ϥ˶ ΎϨϴ̩Ϟ̳ ϭ ́ΪϨΘϔϴΑ ˬϩΪη ϝΩ
˶
˶
ϥΎΘγϮΑϦϳϥΎΒϴϟΪϨϋϭΪϨϨ̯̂ή̡ϝΩ ϦϣΩϭεϮ̳
ΐ
˶ ϴΟˬϩΪϴ̩ήΑΕϭϼΣ̵ΎϫϞ̳̲ϧέΎ̴ϧέ
˶

 ˺˹

ϦϳϥΎ̳ΪϨϳϮ̡ϭΪϧέΩϩίΎΗϭΏήϴγέϥΎΑί ΥΎηˬεϮΧ̵Ύ
ϫίϭϭζ̰ϟΩ̵ΎϫήϴϔλϪΑ
˶
˺˹ϥέΩ ϪϤϐϧ Ϧ˶ γϮΗΎΗΪϧέΩϑΎλϢϐϠΑϭϒ̯ ̭
˶ ΎηΎΧϭβΧίέϮϠ̳؞λήϋˬϥΪϴϣ
˷
̶ϣϪΘδΑϮϠ̶̳Θθ̯ϪΑΪλΖϔϫ έ̊˻Ώ ϥΎΑΩΎΑϩέϮϤϫˬήΤΑϦϳ
ϥΎΣ
˶
˶ ϼϣϭΩϮηϪΘγέ
 ΪϨϨ̯ϢϴϠϗΖϔϫ˺˻̵ΎηΎϤΗˬϩΩή̶̯ρέΎϳέΩϥΎΗ˺˺ΪϧέΩ
˺˽
˺˿˱ΩΪΠϣˬΖγϩΩή̯Ϊϴ̡˺˾ϪϨϳέΎ̡ ϢϳϮϘΗ
˺˼ΏΎΘ̯έ̊˺ΏϪϟΎγϦϬ̯ϥβ̡
˶  Ϣ̰ΣϪ̯
˶
˺̀

ϪΑ ϪΘηΩ ΩϮΧ ΎΑ ΕΎϗϭ ؞Ϥϫ ϕϮη Ϟϫ ϭ ΩΩή̳ βϠΠϣ ήϫ ؞ϔΤΗ Ϫ̯ ΪηΎΑ ̵ϪΨδϧ

 
 ΏΎϘϧίέΩ˻Ώ˺
 ˺Ώ˻
 ΕέΎΒϋϝϼτΑήϧ˺Ώ˼
 ΪϳΎΑ˻Ώˬ˺Ώ˽
 ϭ˻Ώ˾
 ϩΰϣ˻Ώˬ˺Ώ˿
 ΪγΎϣ˺Ώ̀
 ΪϨΘϓΎϳ˺Ώ́
 ήΑ˺Ώ̂
 ϥέΩϪϤϐϧ˺Ώ˺˹
 ΖγϩΪηϩΪϴθ̯ςΧ©έªϦϴϣϭΩ̵ϭέέΪϧέΪϴϣ˻Ώ˺˺
 ϪηΎϤΗ˺Ώ˺˻
 ˺Ώ˺˼
 Ϣϴ̰Σ˺Ώ˺˽
 ΩέΩ˻Ώ˺˾
 ΩΪΠϣ˻Ώ˺˿
 ϪΘηΩΩϮΧΎΑ˻Ώ˺̀
˺˾





 ˺˾



έϖ˷ϠόΗϩΎ̳έΎ̯ΩϮ̡ϭέΎΗˬΩϮϤϧ̵ϭέ̶ϤϳΩΕήΟΎϬϣˬ˺ϩΩϮϣήϓΖϠΣέ̶ϧΎϤϠυ ϥ˶ Ϊ̯ΎΧϭ
ΖηΩ̶ϣϩΪϴθ̯ϝϮϤΧ˵ ΞϨ̯έΩΩΩ˷ ήΗ̵Ύ̡ˬϩΩΩΖγΩί
ϦθϠ̳ϕϭΫ˻ϪϧˬϦϤΠϧήϴγϪϧ

 ϦϣΩϮΤϣήϫϮ̳ΝϮϣϥϮ̩ϡΪϗ

έΖϤϫϪ̶̯Ϥϴ̰ΣϪϧϭΪϳΎϤϧίΎΑϭϪΑέϥΎϣέΩ̶ΑΩέΩϦϳϪ̯˼Ϊϴγέ̶ϣϢϫϪΑ̶ϤϳΪϧϪϧ
̶ϣέΎψΘϧ̵ϭέήΑϢθ̩ˬΩϮΑϩΪϴϨη̶ΒϴϏ؝Ω̬ϣϥϮ̩εϮ̳ˬΎϣ˷ ΪϳΎϣήϓέΎ̯ϡϪΠϟΎόϣέΩ

˾

ΩϮμϘϣ ίϭέϭΪϳήγϪΑϪϧϮ̴̩ϭίέ
ΐ
˶ ηϪ̯ΖδϧΩ̶Ϥϧ˭ΩϮϨϏ̶ϣΪϴϣήΘδΑήΑϭΩϮθ̳
˶
ίΖϟϭΩ Ώ
˶ ΎΘϫΎϣϭΪΑΎΗϪ̯ϝΰϨϣήΑϭΩήϴ̳ωϮϠρΎΠ̯ίΕΩΎόγ Ώ
˶ ΎΘϓϭΪϳήΑϥΎγϪ̩
έϪ̯ϭΪϳήΑϪ̯؞ϧΎΧαϮϗίϝΎΒϗ ήϴΗϭΪΑΎΘηϪ̯؝έΎΑήΑ
έ˼˻ΏϭΩήϳά̡Νϭ ˸Νή˵ΑϡΪ̯
˶
Ϫ̯ϡΎϧϪΑΖΑΎΟ؞ΒτΧϭΪϳΎϤϧϭέΪΒόϣϡΪ̯ίϝϼΟβϴΟή
˶ΑϭΪϧΩή̳ϝϮΒϗϑΪϫέ˼˺Ώ
˶
ϭΪϳΩϭήϓϥΎϨ̯κϗέβ̯ϡΪ̯˷؞μϨϣήΑϭΪϨ̯ϩϮϠΟϩΩή̡ϡΪ̯ί˽ΕϭΎΨγ؝ήϫίϭΪϧϮΧ
˿

 ˺˹

˾

έϩΩΎΘϓΖ̯ϼϓ έΪθη
Ϊ˶ ϨΑέΩϡήϬΑϡΪ̯ϭΩϮηϢ̰Σ̵ήϳά̡̭ή˵Η ϡΪ̯ί ΖϋΎΠη ϞΣί
˶
˶
 ˮΪϳΎϤϧϞ̰θϣϞΣ
ϭΪϣεϮΟϪΑΖϤΣέ̵ΎϳέΩϭΩή̯ωϮϠρΕΩΎόγΏ
˶ ΎΘϓϭΪηϭΖϳΎϨϋέΩϥΎϬ̳Ύϧ
˶
ΖϟϭΩ ΝϮϣ
Ϫ̯̀ΪϴγέϢϫϪΑ̶ϧέΎϳΎΑ̶ΘΒΤλ̶ϨόϳˬΩΩΖγΩΩϮμϘϣ ήϫϮ̳ϭΖϓή̳Νϭ
˶
˶
έΩ˱ ΎλϮμΧ ˬ̶˷ϨϓήϫέΩ ̮̂ϳήϫϪ̯ϥΎϨ̩ˬΖγϝϻ ́ϥΎθϳϝΎϤ̯ΡήηέΩϝΎϘϣ ϥ˶ ΎΑί
˺˺

˺˹

͋ϦϓϥΎθϳζϴ̡έΩϞόϔϟΎΑϥϮ̩  ΪϧΩϮΑΎΘ̰ϳ έϮδϬη
 ̶Ϥϴ̰ΣˬϡϮϠϋϭ̵έϮϨΨγ؞λήϋ
˶
ϥΎ̳έΰΑϥΖϣΪΧέΩήϴϘϓϪ̶̯ϫΎ̳ΪϨ̵̩ΎπϘϧίβ̡ˬΖηΩ̶ϫΎϤ˴ ̶̯Οϭέ̶ϘϴγϮϣ
ίϥΎθϳ̶ϟΎϋ̵έ ΖΧϭΪϧήϓϭ؝ήϬΑˬϩΩϮϤϧΪϴ̡ϡϼ̯ ϻ Ύϣ˴ ιΎμΘΧϭϡΎϤΗιϼΧ
ϥΚϋΎΑˬΪϨΘηΩ̶ϣϝϭάΒϣϒϴΤϧϒϴόο ˺˻؝ΪϨΑϦϳϝΎΣϪΑϪ̶̯ϧΎΑήϬϣϭΖϓϮτϋ̵ϭέ

 
 ΩϮϣήϓ˻Ώ˺
 ̶ϧ˻Ώ˻
 Ϊϴγέ˺Ώ˼
 ΖϋΎΠη˻Ώ˽
 ΕϭΎΨγ˻Ώ˾
 ̶ϣΪ̯˻Ώ˿
 ί˺Ώ̀
 ϥΡήη˻Ώ́
 ̮ϳήϫ˻Ώ̂
 ̶Ϥ̰Σ˻Ώ˺˹
 ΪϧϩΩϮΑ˺Ώ˺˺
 ˻Ώ˺˻
˺˽





 ˺˾



ϭ ˼ϡή̰ϟϪΟϭίϭ ˻ϡΎψόϟϪϟήΑΎϨΛϭ ˺Ζ˷ϴΤΗϭΎϋΩϭ̵ΪϨϣίΎϴϧϥΎϬΟϥΎϬΟ
ˬΩΎΑ ˬ˽Ϊϧ έϭΰγ έ ϦϳέΩ ̶ϘηΎϋϭ ϦϴϧϮ̯ ̶ϗϮθόϣ Ϫ̯ ˬϭ ϡήΘΣϹ̵ϭΫ Ώ
˶ ΎΤλ
˷  ΡΎΒμϣ ̶Ϡϋ
ή̰ΑϮΑ ̀ΕήπΣ ˬ˿ϖϳΪμΘ˷ϟΎΑ ϢϬϟϭ˷  ϭ ˾ϪΑΎΤμϟ
˷  Ϟπϓϭ ϖϳήτϟ
Ի ˱ ΎλϮμΧ
Ի
Ϊ˷ λ
˺˹ϥΎϗήϔϟϊϣΎΟ ̶Ϡϋϭ˭ήϤϋ
̂ΕήπΣˬέΪμϟ
˷ ́ΪϨδϤϟϦ˷ϳΰϣϭήΒ̯Ϸ ϝΩΎϋ̶Ϡϋϭ˭ϖϳ
Ի
˺˾ϢϠόϟ ΔϨϳΪϣ ϭ ΕΎ˷ϴϔΨϟ ήϬψϣ ̶Ϡϋ
ϭ ˭˺˽ϥΎϤΜϋ ˺˼ΕήπΣ ˺˻ϥΎϓήόϟ ˺˺Εήϣ ϭ
Ի

˾

˻˹ΪϤ˷ Τϣ ̶Α ϦϳΪϴϬθϟ ˺̂ϭ ϦϳΪόδ
˷ ϟ ˺́ϦϳήϴΒϧ ˺̀Ի̶Ϡϋ ϭ ˬ˺˿̶Ϡϋ ௌ Ϊγ ϦϴϨϣΆϤϟήϴϣ
˷ ˻˽ΔϤρΎϓ˻˼ΎϤϬϣ˷ ̶Ϡϋϭ
ϦϴϤψόϣήθϋΎϨΛ·ϭήϫΰϟ
˻˻ϦϴδΤϟௌΪΒϋ έ˼ ϡ̶Αϭ˻˺ϦδΤϟ
Ի
ௌΩΎΒϋ ̶Ϡϋϭ
˻˾ϦϴόϤΟϢϬϴϠϋϪϣϼγϭௌΕϮϠλˬϦϴϣϮμόϣήθϋΔόΑέϭ̟˻˻Ώ
Ի
ϦϴϤΣή˷ ϟϢΣέΎϳ̮ΘϤΣήΑϦϴΤϟΎμϟ
˷
˻˿
αέ̶Ϩόϣ ϥΎϨϴΑ
ήρΎΧϭήΘδ̳ΎϴοήϴϤοήΑˬ
ΪόΑΎϣ˷  
˶ ̮ϳέΎΑ ̟˻˺Ώ έϭή̡ΩήΧ
˶
˶



ϭΩϮϬθϣˬΪϧέΩεϮ̳έΩϝϮϘϋ؞ϤϐϧϭεϭΩήΑϡϮϠϋ ίΎγϪ̯βϔϧ
ΒλϥϻΩΪϴηέϮΧϭ
˶
˷ϨμϣϭϪϟΎγέϦϳϒ˷ϟΆϣϪ̯ΩϮΑΪϫϮΧΪϳϮϫ
αήΑαέˬϒϴόοέϮϣϦϳήΘϤ̯ˬϪϟΎϘϣϦϳϒ
˶
έΩϪ̯Ζϧϭϼ̯ϝΎΤηϮΧˬέϮϔϐϣέϭήγˬέΪϗϻϭέΪ̡ΖϣΪΧίϪ̶̯ϣΎ̴ϨϫέΩΪϳϮ̶̳ϣ
̶ϧΎϓϥΎϬΟϦϳίϩΎ̳Ύϧϭ!ˬΩϮΑ̶ϧΎϣίΪΑέΎΑϞΑˬ̶ϧΎΛϦϴγϥΎΗέ̶ϘϴγϮϣϦϓΩϮΧϥΎϣί
˷
 
 ΖΜΤΑϭ˯ΎϋΩ˺Ώ˺
 ϡΎψόϟϪϟϡˬ˻Ώˬ˺Ώ˻
 ϡή̯ϻϡ˼
 έϭΰγΪϧϦϴϧϮ̶̯ϗϮθόϤΑ˻Ώ˽
 ΔΑΎΤϟ˺Ώ˾
 ϖϳΪμΘϟΎΑϡ˿
 ϦϴϨϣϮϤϟήϴϣϡˬ˻Ώ̀
 ΪϨδϣ˻Ώ́
 ϦϴϨϣϮϤϟήϴϣϡˬ˻Ώ̂
 ϥήϘϟϡ˺˹
 Εήϫϡ˺˺
 ϥΎϗήϔϟϡˬ˺Ώ˺˻
 ϦϴϨϣϮϤϟήϴϣϡˬ˻Ώ˺˼
 ϥΎϔϋϦΑ˻Ώ˺˽
 ̶ϠΠΘϟ˻Ώˬ˺Ώ˺˾
 ϡϼδϟϪϴϠϋΐϟΎτϴΑϦΑ̶ϠϋΐϟΎϐϟௌΪγϡ˺˿
 ˺Ώ˺̀
 ήϴϧ˻Ώ˺́
 ϦϳΪϬη˺Ώ˺̂
 ϥΪϤΤϣ˻Ώ˻˹
 ϦϴδΣ˺Ώ˻˺
 ϦδΤϟ˺Ώ˻˻
 ΎϬϣ˺Ώ˻˼
 ΎδϨϟΓΪϴγϡ˻˽
 ϦϴόϤΟϢϬϠ̯Ϧϋௌ̶οέ˻Ώ ϦϴόϤΟϢϬϠ̶̯Ϡϋ̶ϟΎόΗௌ̶οέ˺Ώ˻˾
 ˻Ώ˻˿
˺˼





 ˺˹



ϭήϣϥΎϴϗΎγϩΎ̳ήϫϪ̯ˬ˼ΖγϖΣήΑ̶ϤϳΪϧ ˻ϖϳϻˬΖόϧίΖγ
˶
 ˺ΕέΎηϪ̯ή˴Χ ϝ˶ Ϯϗϭ
˷
έΩϪ̯ έ έ˻ ˻Ώ ˿ΩϮΟϮϣ ϢϟΎϋ ˬ˾ௌ ˽ϝϮγέ ΪϤΤϣ ௌ ϻϪϟ
 ϻ̵ϼλϪΑ ε̶Ϭϧ
˺˺
ΕϮ˷ ΒϧζϟΎΑέΎ̩ήΑˬ
ϩΩϮϣήϓ˺˹ϡΎϋϒϴϠ̰ΗˬΖϳΪϫ؝ΩΎΑϪΑˬ̂ΩϮΆϥή̳ήγˬ̀ΖϟΎϬΟέΎϤΧ
˶

˺˽ˬϩΪϴγέ έ˻ ˺Ώ ΩϮμϘϣ ˺˼ϞΤϣ ˺˻ϪΑ ϥ έΎϴΘΧ ί ϦϴΑΖγέ ϥ˶ ΎϘηΎϋ ˬΪη ή̳ϩϮϠΟ
ϪΑ ˬϩΪϴθ̯ ΏϮϠτϣ ϝ˶ ΰϨϣ ί ̶̡ ˺˾ϥέΎ̰ΑΎϧ ϭ! ϦϳΩ̶Α ϥΎϘγΎϓ ϭ ΪϨΘϓΎϳ ΕΎΠϨϟέΩ

˾

ΪϨΘϓΎΘηέϮΒϟέΩ
˺̂
˺́
˺̀
˺˿
̟˻ ϡ ΓΪΑί ̭
˶ Ύ̡ Ε
˶ Ϋ Ϫ̯ Ի̶ϔτμϣ ΪϤ˷ Τϣ Ζόϧ ˬ ΪϧϭΪΧ Ϊ˶ ϤΣ Ϊ˶ όΑ ˬβ̡

Γήϔϐϣ Δτγϭ ˬ˻˺ϦϴϤϟΎόϠϟ ΔϤΣέ ˬϦϴϠγήϤϟ ϢΗΎΧ ˬ˯ήϘϔϟ ήλΎϧ ˬ˻˹˯ΎϴϟϭϷ ϡΎϣ ˬ˯ΎϴΒϧϷ
 ˬϦϴ̯ΎδϤϟϭ˯ΎΑήϐϟ˯ΎΠϠϣ˻˻ϦϴΒϧάϤϠϟ
˻˼ΖϴΑ
ΖδΑζϘϧϭϡΎϧζϳέϪΑ

 ˺˹

 ΖδϫϪ̩ήϫΪΑΎΗ˻˽ϝίϪ̯ΪϤ˷ Τϣ
ΖγˬϢ˷Ϡγϭ˻˾ϪϴϠϋௌ̶˷Ϡλ

 
 ̶ΗέΎη˻Ώ ԨέΎγ˺Ώ˺
 ˻Ώ˻
 ˻Ώ˼
 ϝϮγήϟϡ˽
 ϪϤϠ̯˻Ώ˾
 ΕΩϮΟϮϣ˻Ώ˿
 Ζϟϼο˻ΏΖδϧΎϬΟ˺Ώ̀
 ϩΩΎΘϓ˻Ώ́
 ϩΩϮΑ˺Ώ̂
 ϢϟΎϋ˺Ώ˺˹
 ΪϧΩϮϣήϓ˻Ώ˺˺
 ˻Ώ˺˻
 ϞϔΤϣ˻Ώ˺˼
 ϝϮλϭϡ˺˽
 ϥέΎ̰ϧΎΑϡ˺˾
 ϡ˺˿
 ΪΧ˻Ώ˺̀
 ΖϤόϧϡ˺́
 ˻Ώ˺̂
 ˻Ώ˻˹
 ϦϴϤϟΎόϟ˻Ώ
ϦϴϤϟΎόϠϟ˺Ώ˻˺
 ϦϴΒϧάϤϟ˻Ώ
 ϦϴԩԩΪϤϟ˺Ώ˻˻
 ϡ˻˼
 ϝΰ̯ΪϤΤϣϡ˻˽
 Ϫϟϭϡ

˺Ώ˻˾
˺˻









>̵ΩΎϘΘϧϦΘϣ@









 ˺ϪΒτΧ!



ϢϴΣ ˷ήϟϦϤΣ˷ήϟௌϢδΑ
˼ήϴΨϟΎΑϢϤ˷ Ηϭ˻ή˷δϳ ˷Ώέ
 ˬΪϤΣ ί Ζγ ΕέΎΒϋ Ϫ̯ ϝϭ˷  ϝϮϗ
ϥΎ̳ΪϧίϮϧ ϥϮ̩ Ϫ̯ ˽Ζγ ϖϠτϣ ̶Ϥϴ̰Σ ιϮμΨϣ
˶

˾

ϩΩΎΘϓ̀ίΎγ̶ΑˬϡΪϋ˿؞ϧΎΧέΎ̯έΩϪ̯έ˾ΩϮΟϭϥ˶ ϮϧΎϗˬϥϮ̰ϴϓϦ̵̯ΪλϪΑˬεέΪϗϭΎπϗ
ˬΕΎϴΣΏήπϣϪΑˬήλΎϨϋ ϥΎ̯έέΎϬ̩
Ϟ˶ ϔΤϣέΩˬϪΘΧΎγΖγέΩΕέΪϗ̵ΎϫέΎΗϪΑˬΩϮΑ
˶
έ˻ ϡ ˷Ώέϭ ΎϨ˷Αέ αϭΪ˷ ϗ ̂ΡϮ˷Βγ ؝ήόϧ ΎΑ ˬϩΪϣ ωΎϤγ ΖϟΎΣέΩ ́ϥΎϴΎϤγ ˬΪϴϧΩή̳ ϩίϭΪϨϠΑ
˷ Σ ˺˻ϙΎϨϓή˴ϋΎϣ ˺˺ϡΎϘϣέΩϥΎϴϨϴϣίϭ ˺˹ΪϧΩΎΘϓΥή̩ϪΑΡϭ˷ήϟϭΔ̰ϼϤϟ
ή˷ϴΤΘϣϚΘϓήόϣ ϖ
 ΪϧΪϧΎϣ
˺˼Ϫότϗ
ίΎΑΪϳϮ̳Ϫ̩ϥΎθϧ̶ΑίϝΩ̶Α



Ϊγή̡Ϧϣίϭϒλϭ̶δ̯ή̳

˺˽ ίϭϥΎ̴˶Θθ̯˵ ίΪϳΎϴϧήΑ



 ΪϧϕϮθόϣϥΎ̴˶Θθ̯˵ ϥΎϘηΎϋ

 
 ϢϴόϟϮϫ˺Ώ˺
 ήδϳΏέϡ˻
 ήϴΨϟΎΑϢϤΗϡ˼
 ˻Ώ˽
 ΩϮΧ˺Ώ˾
 ϪϧΎΧϡ˿
 ίΎϴϧ̶Αϡ̀
 ϥΎϴϋΎϤγϡ́
 ΡϮΒλ˺Ώ̂
 ϡ ϩΪϣ˻Ώ˺˹
 ϢϟΎϋ˺Ώ˺˺
 ΎϨϓήϋϡ˺˻
 ˻Ώˬ˺Ώ˺˼
 ΩέΪϧέΎΠϨϳΎΗϝϭ؝έΎΘγϭ˺˺ήτγί˺Ώ˺˽
˺˺



 ˺˹



ϪΨδϧϦϳϭϩΪηκΨθϣ ΎΑϪ̶̯θΨΑϥΎϴϣέΩΖγ̵ή̴ϳΩϝΪΑϪΨδϧή̴ϧΎθϧ  
ΖγΕϭΎϔΘϣϪϤϠ̯ϭΩίζϴΑέΩˬϩΪηϪϴϬΗ̵ΩΎϘΘϧϦΘϣΎΑϝΪΑ
˶

ϪΨδϧ̮ϳίζϴΑΎϳ̮ϳϪ̶̯ϨόϣϦϳϪΑ˭Ζγ̶τΧ̵ϪΨδϧέΩ̶̳ΩΎΘϓή̴ϧΎθϧ 
 ΪϧέΪϧˬϢϳϩΩΩέήϗΖϣϼϋϭΩϦϳϦϴΑέϪ̪ϧ

ϪϧΎθϧΎΑϪ̯ϝϭ˷ ̶̳ΩΎΘϓϥΎϴϣέΩ̵ή̴ϳΩ̵ϪΨδϧέΩΖγ̵ή̴ϳΩ̶̳ΩΎΘϓή̴ϧΎθϧ



 ΩϮΑϩΪηϩΩΩϥΎθϧ  ̵

Ύϣ˷ ϩΩϮΑϩΪηςϗΎγϪΨδϧ̮ϳ̶ϠλϦΘϣίˬ̶ΗέΎΒϋΎϳΕΎϤϠ̯Ϫ̯ΖγϦϳή̴ϧΎθϧ ªºº
ΖγϩΩϭΰϓϪϴηΎΣέΩέϥΐΗΎ̯

ϡΪϋΎϳϡΎϬϳˬϡΎϬΑ̵έΩϦΘϣίΖϤδϗϥˬϥΎΤ ˷ΤμϣήψϧέΩϪ̯Ζγϥή̴ϧΎθϧ "
 ΖγΖϴότϗ

ΖγέήϗϦϳΪΑβϳϮϧΎ̡έΩϪΘϓέέΎ̯ϪΑ̵ΎϫΖϣϼϋ

ί ΐ̯ήϣ ̵ϪϤϠ̯ ̮ϳ ί ̶θΨΑ Ύϳ ϪϤϠ̯ ̮ϳ ˬΎϫϪΨδϧ ί ̶̰ϳ έΩϪ̯ ΪϫΩ̶ϣ ϥΎθϧ 
ΖγϩΪηϩΩϭΰϓϥΎΒΗΎ̯ΎϳΐΗΎ̵̯Ϯγ

̵Ϯγί ΐ̯ήϣ̵ϪϤϠ̯̮ϳί̶θΨΑΎϳ ̵ϪϤϠ̯ˬΎϫϪΨδϧί̶̰ϳέΩϪ̯ΪϫΩ̶ϣϥΎθϧ 
ϪϤϠ̯̮ϳί̶ΘϤδϗΎϳϪϤϠ̯̮ϳϪΑΎϬϨΗήϣϦϳϪ̯ΎΠϧΎΗΖγϩΪηϑάΣϥΎΒΗΎ̯ΎϳΐΗΎ̯
ζϴΑˬϩΪηϑάΣΕΎϤϠ̯ΩΪόΗή̳Ύϣ˷  ˬϢϳϩΩέϭΎϴϧ̶ϗέϭΎ̡έΩέϥˬϩΩϮΑρϮΑήϣΐ̯ήϣ̵
̵ϪϤϫΕέϮλϦϳέΩˬϩΩϮΑΐ̯ήϣ̵ϪϤϠ̯̮ϳ̵ΎϫζΨΑϡΎϤΗϞϣΎηΎϳϩΩϮΑϪϤϠ̯̮ϳί
Ϫ̯ ̵ΩέϮϣ έΩ Ζγ ϩΪηή̯Ϋ̶ϗέϭΎ̡ έΩ ΐ̯ήϣ ̵ϪϤϠ̯ϥϡΎϤΗ Ύϳ ϭ ϩΪη ϑάΣ ΕΎϤϠ̯
ΖγϩΪηϩΩΎϔΘγ ϩέΎΘγ   ΖϣϼϋίˬϩΩϮΑϪϤϠ̯ϪγίζϴΑϩΪηϑάΣΕΎϤϠ̯ΩΪόΗ

˺˹






ΎϫϪϧΎθϧ




̵έΎμΘΧ̵ΎϫϪϧΎθϧ

 Ϧ̡έΩ̱έ؞ϟΎγέϭϞϫϮΘ̯ϥΎϣ؞ϤΟήΗ
 ΪϨϬϟΔϔΤΗ
 ΔϴϨϤϟΔϴϨϏ

̶ϫΎηέΪϨ̰γΕΎΠϬϟ
65








 έήϤΗ

ϪΗ
 ϢϏ
 βϟ

6D۪JƯWDUDWQƗNDUDRIĝƗU۪JDGHYD (QJOLVK7UDQVODWLRQ 

 ̵ΩΎϘΘϧϦΘϣέΩϩΪηϩΩήΑέΎ̯ϪΑ̵ΎϫϪϧΎθϧ

ίήΗϦϬ̶̯όΑΎϨϣί̵ήϴ̳ϩήϬΑΎΑΎϳϥΎϤ̳ϭαΪΣϪΑϥΎΤ ˷ΤμϣϪ̯Ζγϥή̴ϧΎθϧ  !
̵ήϴ̳ϩήϬΑΎΑϥΩϭΰϓϦϳϩΎ̳ήϫΪϧϩΩϭΰϓϦΘϣϪΑέ̶ΗΎϤϠ̯ˬϥΎΑϥΎϣΰϤϫΎϳήοΎΣΏΎΘ̯
ϩΪηή̯ΫβϳϮϧΎ̡έΩϥϊΒϨϣˬϪΘϓή̳ΕέϮλˬϥΎΑϥΎϣΰϤϫΎϳΏΎΘ̯ίήΗϦϬ̶̯όΑΎϨϣί
Ζγ
ίήΗϦϬ̶̯όΑΎϨϣί̵ήϴ̳ϩήϬΑΎΑΎϳϥΎϤ̳ϭαΪΣϪΑϥΎΤ ˷ΤμϣϪ̯Ζγϥή̴ϧΎθϧ >@
ϩήϬΑΎΑΕΎΣϼλϦϳϩΎ̳ήϫΪϧϩΩή̯Ρϼλέ̶ΗΎϤϠ̯ˬϥΎΑϥΎϣΰϤϫΎϳήοΎΣΏΎΘ̯
ή̯ΫβϳϮϧΎ̡έΩϥϊΒϨϣˬϪΘϓήϳά̡ϡΎΠϧˬϥΎΑϥΎϣΰϤϫΎϳΏΎΘ̯ίήΗϦϬ̶̯όΑΎϨϣί̵ήϴ̳
ΖγϩΪη

ϩΩϮϤϧϑάΣέ̶ΗΎϤϠ̯ΎϳϪϤϠ̯ϥΎϤ̳ϭαΪΣαΎγήΑϥΎΤ ˷ΤμϣϪ̯Ζγϥή̴ϧΎθϧ ^`
έΩϪ̯ΩϮη̶ϣϥϮϤϨϫέβϳϮϧΎ̡ϪΑέϩΪϨϧϮΧˬΖϣϼϋϦϳϥΎϴϣ̵ϩέΎϤηˬΩέϮϣϦϳέΩΪϧ
 ϢϳϩΩέϭˬϩΪηϑάΣϪ̪ϧΎΠϧ

ΕϭΎϔΗϪϤϠ̯ϭΩίζϴΑέΩˬϩΪηϪϴϬΗ̵ΩΎϘΘϧϦΘϣΎΑϪ̯Ζγ̶ϳΎϫϝΪΑϪΨδϧ̵ϩΪϨϫΪϧΎθϧ
ΪϧέΩ


̂




˺˹˻ΪϨϳϮ̵̳ΎϴϫΩΩΎΑέϥϪ̯ϥϝϮΣϭίΎγΕΎ˷ϴ˷Ϡ̯έΩϢθηΏΎΑ






 ΖγήϬϓ

 ̂ΎϫϪϧΎθϧ
˺˺̵ΩΎϘΘϧϦΘϣ
˺˺ϪΒτΧ
˼˹ΪϨϳϮ̵̳ΎϴϫΩήγέϥΪϨϫΡϼτλέΩϪ̯ήγϞϴλΎϔΗΖϴϔϴ̯έΩϝ˷ϭΏΎΑ
˼˹ΖγϪϧϮ̴̩Ϫ̯ίϭ̶ϨόϳΩΎϧΖϘϴϘΣέΩϝ˷ϭϞμϓ
˼˺ϥίϭϥΪϣϥϭήϴΑϭΩϮΟϭέΩϥϞϳϮΤΗϝίΎϨϣ̵ΎϤγϭΩΎϧΝήΨϣ
ή̯Ϋ
˶ έΩϡϭΩϞμϓ
˶
˼˾ήγρ
˶ ϮΒϫϭΩϮόλέΩϡϮϴγϞμϓ
˼̶̀ϠλήγΖϔϫ̶ϣΎγή̯Ϋ
˶ έΩϡέΎϬ̩Ϟ
˶ μϓ
˼̂ϩήϴϏϭήγ̵ΩΎΑ̶ϣΎγή̯Ϋ
˶ έΩϢΠϨ̡Ϟ
˶ μϓ
˽˺̶Ϡλ̵Ύϫήγ̵ΎϫϪμ
˷ Σ̶ϨόϳΎϫΕήγ̶ϣΎγή̯Ϋ
˶ έΩϢθηϞμϓ
˽˼ήγΕή̰ΑϩΩίϭΩ̶ϣΎγή̯Ϋ
˶ έΩϢΘϔϫϞμϓ
˽˿ϩήϴϏϭϢΗήΒϴΗ̵Ύϫήγ̶ϣΎγ˶Ρήη
 έΩϢΘθϫϞμϓ
ϪΑΝήΨΘγΖϬΟϪΑϪ̯ϩήϴϏϭ̮̩έϖϳήρΖϔϫϭΎϨϬ̩έϮϣΩΪόΗϭϡή̶̳ϣΎγΡήη
˶ έΩϢϬϧϞμϓ

˽̀ΪϧϩΩή̯κΨθϣΎϬϧ
˾˻ϥϝ˶ ϮΣϭϥΎΗ˶ωϮϤΠϣΩ˶ ΪόΗ˶Ρήη
 έΩϢϫΩϞμϓ
˾˻ϥΎΗΏ
˶ ήοϖ
˶ ϳήρέΩϢϫΩίΎϳϞμϓ
˾˽ϩήϴϏϭϡή̯ϝϮϣϖ
˶ ϳήρϭϥϦ
˶ ΘηϮϧϭΪϨϣΎϧήϴϣΪϨϬ̯ζϘϧ
˶ ΎϴΑέΩϢϫΩίϭΩϞμϓ
˶ έϥϪ̶̯θϘϧϥ
˾̶̀ϠλήγΖϔϫ̶ϨόϳϪϤϐϧΖϔϫϦ˶ ϴϴόΗέΩΎϤ̰ΣϞϳϻΩΡήη
˶
έΩϢϫΩΰϴγϞμϓ
˿˻ΖγήγέϮ
˶ ΎϴΑέΩϢϫΩέΎϬ̩Ϟμϓ
˶ ϳίϪ̯έΎ̰Ϩϟϥ
˿˼ΪϨϳϮ̵̳ΎϴϫΩ̱έέϥΪϨϫΡϼτλέΩϪ̯Ύϫ̱έή̯Ϋ
˶ έΩϡϭΩΏΎΑ

˿˼ΪϨϳϮ̳ϦϳΎ̳̲ϧ̧ΎϧέϥΪϨϫΡϼτλ

έΩ

Ϫ̯

̶
̳ΪϨ
ϳ
Ϯ̳


Ε
Ύϔλ

ϖ
ϳ
ήϔΗ

έΩϝ˷ϭϞμϓ
˶
˶
˶
˿˽ϥϝ˶ ϮΣϭ̮ϳήϫϢγ

ή̯Ϋ


ϭ

Ύϫ
̱έ

Ϟ

ϴ
μϔΗ

έΩϡϭΩϞμϓ
˶ ˶
˶
̮ϧήϴ̯ή̡έϥϪ̯ϥϥΎ̯έή̯Ϋ
˶ ϭ̱έέΩήγϥΪϴϧΩή̳ϭϦΘηΩήΑ̶Ϩόϳ̟ϻ˶ΡήηέΩϡϮϴγΏΎΑ

̀˿ΪϨϳϮ̵̳ΎϴϫΩ
̀˿ϑήΣήϫ̶ϨόϣϭΪϨϨ̶̯ϣ̟ϻϥέΩϪ̯ϑϭήΣ̶ϣΎγϥΎϴΑέΩϝ˷ϭϞμϓ
̀́ΪϨϳϮ̳̟ϻϥΎϬΘγέϥϪ̯̟ϻϡΎϘϣ
˶ έΎϬ̩ϦΘΧΎϨηέΩϡϭΩϞμϓ
́˹ΖγϪΟϭΪϨ̩Ϫ̯̟ϻϞϴμϔΗέΩϡϮϴγϞμϓ
́˺ϥΩΩζΒϨΟέήγ̶ϨόϳΎϫ̮Ϥ̶̳ϣΎγϥΎϴΑέΩϡέΎϬ̩Ϟμϓ
́˽ΎϫϩΪϨϳϮ̳ΩΪόΗϭϖϳήϔΗέΩϢΠϨ̡Ϟμϓ
́˿ΪϨϳϮ̳ϦϳΎ̳Ϧ̯ϮϬΑέϥΪϨϫΡϼτλέΩϪ̯ϩΪϨϳϮ̳ϦδΣϞϴμϔΗϭΩΪόΗέΩϢθηϞμϓ
́̀ϩΪϨϳϮ̳Βϗ
˶ ϞϴμϔΗέΩϢΘϔϫϞμϓ
̂˺ϥϝϮΣϭΪϨϳϮ̵̳ΎϴϫΩΎϫΪϨΑή̡έϥΪϨϫ˶ΡϼτλέΩϪ̯Ζϴ̳ϡΎδϗϞϴμϔΗϭ˶ΡήηέΩϡέΎϬ̩ΏΎΑ
̂˿ΪϨϳϮ̵̳ΎϴϫΩϝΎΗέϥϪ̯ϥΩί̮ΘγΩϦϴϧϮϗΡήηέΩϢΠϨ̡ΏΎΑ









ΕϮλϷβϤη
 ή̯ΎϨΗέΖϴ̴Ϩγ̶γέΎϓ؞ϤΟήΗ
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Ζϧϭϼ̯ϥΎΧϝΎΤηϮΧήδ̡αήΑαέ

ϴΤμΗ
̵ΩΎΑϦδΣΩϮϤΤϣϩΩίΡϼϓΩΩήϬϣ
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