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ABSTRACT 
 
Mulroy, Conor Darling. The Ballybriar Heist: An original composition and the incorporation of 

folk music and tintinnabuli influences. Published Doctor of Arts dissertation, University 
of Northern Colorado, 2022. 

 
 
 The Ballybriar Heist is a thirty-eight minute five-movement piece for symphony 

orchestra. It is based on a condensed version of the short story “The Ballybriar Heist.” The music 

draws influence from a variety of sources. Through analyzing folk music and seeing its influence 

in concert hall compositions throughout the nineteenth and twentieth centuries, one sees how 

these folk traditions evolved and were incorporated into concert hall music. Composers collected 

and transcribed folk music, giving them new ways to approach composition. Examining the 

music and performance practice of traditional Irish music shows how these traditions and 

performances influenced composers’ writing as well. Tintinnabuli is another influence on The 

Ballybriar Heist. It is a compositional technique invented by Arvo Pärt that uses both serial and 

spiritual influences. How it came into practice can be seen by examining Pärt’s life. Finally, the 

composition itself is an example of program music. It is based on a story that dictates the 

structure and layout of the music, showing how a storyline can be translated into instrumental 

music. By analyzing the composition, The Ballybriar Heist, one sees the influence of folk music, 

tintinnabuli, and program music. Seeing how a piece of art can be translated and presented 

through another lens and translated into a different medium shows how the interpretation and 

presentation of an artistic idea can transform and take on changed forms. 
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CHAPTER I 

FOLK MUSIC AND COMPOSERS 

In order to fully understand the influence of folk music as incorporated in The Ballybriar 

Heist, tracing the history of its influence on concert hall compositions is first necessary. Folk 

music evolved naturally along with its informal performance practice; but as composers started 

to document it and incorporate it into their own writing, new methods of using folk music began 

to crop up all over Europe and America. Examining this shift shows how it influences the 

creative process of composers; looking at how these composers began to seek out, document, and 

incorporate elements of the tradition into their own works gives one insight into the evolution of 

the influences that folk music can have on composition. 

During the nineteenth century, an interest in the musical elements was found in folk 

music, and distinguishing the difference between concert hall music and folk music is necessary. 

Folk songs generally are performed informally with simple accompaniment and are learned by 

ear. They are written down infrequently, so through generations of oral transmission they are 

susceptible to changes in words and melodies. Composers of most folk songs are unknown. 

Concert music, on the other hand, is intended for performance by professional, or at least 

carefully trained, musicians. The words and notes are written down and, therefore, resist 

incidental or casual changes.1 

 

 
1Mary Ann Malloy, “What is Art Song?” Artsong Update, accessed October 5, 2021, 

https://www.artsongupdate.org/Articles/What%20is%Art%20Song.htm 
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During the Romantic era, and continuing into the twentieth century, folk songs began to 

be documented and preserved. This marked a significant change from how they had been passed 

down by generations before then. The invention of the phonograph, along with a growing sense 

of nationalism, served as a catalyst for countries to start sending composers out to record, 

catalogue, and transcribe folk music. Nations were eager to preserve the music indigenous to 

their cultures; cataloguing them for preservation and publishing the material in journals became a 

priority, giving birth to the field of ethnomusicology. Composers’ interest in folk music, which 

was always present, were given the opportunity to further their knowledge as they  travelled 

around their native countries seeking out musicians who could help them collect and preserve 

folk music indigenous to the regions they travelled. 

The process of transcribing folk music during this time varied as composers adopted 

different approaches. Composers would either write out the material by hand or record the 

melodies onto a phonograph, the earliest portable recording device. They would document the 

melodies, the rhythms, and the harmony. These three musical elements remain static in folk 

music and are three of six musical elements composers alter while composing. The other three 

musical elements include timbre, form, and texture. Composers convey imagery from folk music 

and folk-inspired settings into their concert music by using these musical elements. One 

example, and the most common, is using a melody from folk music. Composers directly quote 

folk melodies in their writing. The harmonies and rhythms found in traditional folk songs are 

also used by composers, who incorporate them into their own compositions in numerous ways. 

Redefining Form: Kamarinskaya 

Russian composer, Mikhail Glinka, was one of the first composers to advocate the use of 

folk music in concert hall composition in the mid-nineteenth century. At the time, he felt the 
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future of Russian music would be achieved by using folk songs as the template for writing. He 

would develop his pieces based on folk tunes and dances using orchestration, while keeping the 

melody, harmony, and rhythm, taken directly from a folk song, static. Kamarinskaya (1848) is a 

good example of this. It is a medley of two Russian folk pieces: a folk song, followed by a folk 

dance. The difference being that folk songs are generally sung, while folk dances are based on a 

repeating rhythmic pattern. The medley begins with the folk song, From Behind the Mountains, 

the High Mountains, and is followed by the folk dance Kamarinskaya. His arrangement of the 

rhythms, the melodies, and the harmonies all correspond to the folk tunes and remain static 

throughout the piece. When the piece transitions into the folk dance, Kamarinskaya, the form is a 

six-bar rhythmic passage that repeats seventy-five times. Example 1 shows the repeating six-bar 

dance. 

 
Ex. 1 Folk dance from Mikhail Glinka’s Kamarinskaya 
 

 
 

Glinka’s means of development is the timbre and the texture, which he develops through 

orchestration. He creates a long crescendo that climaxes towards the end of the piece. This was 

the first orchestral work in the classical genre based entirely on a folk song; at the time it was a 

radical departure from the Germanic musical tradition that dictated musical form.2 It was an 

important breakthrough, and later Russian composers would go on to praise Glinka’s work. 

Nicolai Rimsky-Korsakov said, “Glinka was the first to create an atmosphere of Russian 

 
2Richard Taruskin, “How the Acorn Took Root: A Tale of Russia,” 19th Century Music 6, no. 3 (Spring 

1983): 192–3. 
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nationality,” and years later Igor Stravinsky would go on to say “all music in Russia stems from 

Glinka.”3 

The Russian Five: More Examples 

In a homage to Mikhail Glinka, a new generation of Russian composers formed to carry 

on his tradition. They wanted to preserve his method of using folk tunes in concert works. They 

were called the Russian Five, and were made up of five composers: Cesar Cui, Aleksander 

Borodin, Mily Balakirev, Nikolay Rimsky-Korsakov, and Modest Mussorgsky. They were 

dedicated to following Glinka’s lead, composing new works that used folk music as its source 

material. 

After Kamarinskaya became popular, it served as a catalyst for comradery amongst these 

Russian composers. They began to work together to find ways to incorporate folk songs into 

their concert music. Modest Mussorgsky wrote a piece inspired by folk music in Pictures at an 

Exhibition called Il Vecchio Castillo, or The Old Castle. Rimsky-Korsakov wrote An Overture on 

3 Russian Themes in 1800 based on the folk songs Glory, At the Gates, and Ivanushka’s Caftan. 

His fellow member and mentor from the Russian Five, Alexander Balakirev, wrote A Grand 

Fantasy on Russian Folk Songs in 1853 based on the two folk tunes Ah, the Sun is Not Eclipsed 

and Down in the Valley. 

Once Glinka’s template of using folk songs and dances in concert hall music caught on in 

Russia, it began to replace the previous method classically trained composers were using to 

develop their music. Before Kamarinskaya, composers were using set forms as templates to 

transform a melody by manipulating the harmonic and rhythmic properties found in a musical 

 
3Edgar Istel and Theodore Baker, “Rimsky Korsakov, the Oriental Wizard,” The Musical Quarterly 15, no. 

3 (July 1929): 393. 
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idea. The motivic development of the source material within a set form defined the practice. 

Now, composers started looking for folk songs that naturally flowed from one to the next to 

combine into medleys as the source of their material. 

As part of the performance practice, folk songs are often played in what is known as sets 

in the folk music world. In classical terminology these are called medleys, or they are referred to 

as suites. In folk music performance, over time musicians find what tunes flow naturally from 

one to the next. Even though these sets are unrelated when viewed through the lens of their 

motivic relationships, aesthetically they flow naturally from one to the next. Much discussion 

resulted from composers discussing what folk songs would fit together into a medley. When 

Rimsky-Korsakov combined Glory, At the Gates, and Ivanushka’s Castle, Mily Balikirev, a 

fellow member of the Russian Five, disagreed with his choice of songs for the medley. 

Nevertheless, Rimsky-Korsakov went ahead and combined the folk tunes, which turned into the 

concert hall piece Overture on Three Russian Themes. When the work was completed, Balakirev 

came around and conducted its premiere. Other times, composers would use the same   folk song 

in a different context. Both Balakirev in An Overture on Three Russian Themes and Tchaikovsky 

in Symphony #4 used the melody from the folk song, In the Fields There Stood a Birch Tree. 

Another compositional technique composers used was combining elements found in 

folk music with set forms. Balakirev’s Grand Fantasy on Russian Folk Songs Opus 4 (1853), 

composed when he was fifteen, shortly after the premiere of Kamarinskaya, is based on two 

Russian folk tunes, Ah! The Sun is Not Eclipsed and Down in the Valley, and he used them as 

the source material for a set of theme and variations.4  

 
4Taruskin, “How the Acorn Took Root,” 197–8. 
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As the Russians were redefining their musical identity, they were also reshaping the 

concept of program music. In the latter half of the nineteenth century, composers were using 

programmatic elements in their music to evoke a sense of nationalism. First and foremost, they 

used folk songs that existed already from their own cultures; but they also used music from the 

east, or what was called oriental music at the time. Imitating the sounds of Russian life was 

another method used by composers, especially the chants in church music and church bells. 

The use of Russian legends was another source of inspiration for programmatic music. Even the 

author Leo Tolstoy sent the composer Peter Ilyich Tchaikovsky folk songs to arrange that he had 

collected himself. 

Another lens though which a composer can interpret folk music is seen by examining the 

work of Modest Mussorgsky. He used folk elements in his writing, but he composed original 

material, keeping all the elements in his compositions original. Growing up around folk music, 

he felt that composing his own melodies was a more authentic method of composition. In 

Pictures at an Exhibition (1874), his piece Il Vecchio Castillo conjures up the imagery of a 

troubadour singing outside a castle from medieval times. Written for solo piano, one of the folk-

influenced elements he used was a repeating rhythmic pattern as a bass line. 

It is interesting to see how similar the contour of the opening melody in the top line is to 

the rhythmic element found in the folk dance Kamarinskaya. Mussorgsky is able to change the 

other musical elements by developing the harmony, melody, texture, and form of the piece. 

Through composed, and difficult to break into sections, an analysis of the form yields A A2 (ext) 

B B2 C C2 coda. The aesthetic of the composition sounds much like a folk song. The final 

section starts out using thematic material from A in section C, and from C he smoothly 

transitions into the material in C2. His ideas overlap and this obscures his phrase lengths; as the 
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themes and gestures interact with each other, it creates an effective result when seen through the 

lens of how he uses folk influences in his compositional method. Example 2 illustrates the 

combined textures in the opening six measures. 

 
Ex. 2 Opening of Il Vecchio Castillo from Modest Mussorgsky’s Pictures at an Exhibition, mm. 
1–6 
 

 
 

Mussorgsky used his compositional skillset to create a piece that conjures up the imagery 

of folk music. He was composing his own melodies, harmonies, and rhythms, as well as using a 

form that does not fit into the straightforward language that most folk songs use. Il Vecchio 

Castillo is a good example of an original work by a composer influenced by folk music. 

Folk Music Collection Through Field Work 
with Primary Sources 

Another way composers were influenced by folk music was through collecting. They 

travelled, collecting and transcribing local musicians performing music indigenous to the region. 

Composers would transcribe the music by hand; when the phonograph became accessible, they 

would record performances from local musicians. During the Romantic era, as nationalism ran 

strong throughout Europe, a big movement occurred to collect, catalogue, and publish folk 

music. Composers were hired to record and catalogue the music so it could be preserved, and 

they were eager for the opportunity to be exposed to new music. These folk tunes were published 

in journals throughout Europe, thus preserved by the countries that backed the composers’ 

efforts. Even the original phonograph recordings were preserved and transferred into digital 

catalogues over one hundred years later. Soon after Glinka’s arrangement of Kamarinskaya, 
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composers all over Europe began collecting and transcribing folk music, looking for new ways to 

capture a sense of nationalism in their writing, and traveling around to collect folk songs became 

a catalyst for this. 

In the United Kingdom a revival sought out to preserve all the folk music indigenous to 

England, Scotland, Ireland, and Wales. Isolated from the rest of Europe, the folk music found in 

the United Kingdom has a distinctive sound. Around the turn of the twentieth century, publishers 

of journals sought out composers to travel around England to collect and publish folk songs. 

While this was happening, there was a movement to collect sacred music, which was compiled 

into a five-volume manuscript that became the Tudor Church book. Today, this manuscript 

consists of vocal music by composers who wrote for the Church from 1550 to 1625. 

From the United Kingdom, Ralph Vaughn Williams was one of the composers 

commissioned to collect and publish folk tunes. He collected over 800 folk songs in the early 

twentieth century, spending thirty days out of the year traveling around England collecting 

songs. He had local musicians sing for him, and he would transcribe the tunes by hand with a 

pen and paper. He would write down only the music, leading one to the conclusion that he was 

more interested in the melodies themselves. His experience transcribing and collecting music 

inspired him to compose arrangements of folk songs as medleys. And like Mussorgsky, his 

original works were inspired by the folk music he collected as well.5  

Another example of composers incorporating folk elements into their pieces can be seen 

when musicians use the genre of folk music as an influence to create program music. Composers 

who grew up around folk music, like Modest Mussorgsky, would not directly quote the melodic 

material. Instead, they would compose their own melodies and rhythms, close enough so that a 

 
5Shawna Meggan Holtz, “Percy Grainger and Ralph Vaughn Williams: A Comparative Study of English 

Folk-Song Settings for Wind Band” (master’s thesis, University of Texas at El Paso, 2009), 15. 
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listener could hear the influence of folk music, but different enough that the material was 

considered original. Another method composers used to create folk imagery in their music was 

by adding  narrative to a composition. This is the genre known as program music. Program music 

gives instrumental music a storyline that listeners can follow while listening to a piece. By 

adding a narrative using folk imagery, composers can use musical elements not necessarily 

derivative of folk music, but still conjuring up the imagery found in a folk setting. 

Beidřich Smetana: The Mouldau (1874), 
Imagery of the Vltava River 

Beidřich Smetana’s symphonic poem The Moldau, written from 1876 to 1879, is an 

adaptation of the melody La Mantovana in a borrowed Moldovan form, attributed to the Italian 

Renaissance tenor singer Giussepe Cenci (see Example 3). Smetana uses this melody to convey 

the Vltava River through music. The form of the piece follows the path of the river, and the 

music mirrors the changing imagery. 

 
Ex. 3 Melody from The Moldau by Beidřich Smetana 

 
 

According to Smetana “the composition describes the course of the Vltava, starting from 

the two small springs, the Cold and Warm Vltava, to the unification of both streams into a single 

current, the course of the Vltava through the woods and meadows, through landscapes where a 

farmer’s wedding is celebrated, the round dance of the mermaids in the moonshine; on the 

nearby rocks loom proud castles, palaces, and ruins aloft. The Vltava swirls into the St. John’s 

rapids, it widens and flows through Prague, and then majestically vanishes into the distance, 
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ending at the Labe.”6 Smetana uses the imagery of a flowing river to project a soundscape that 

conjures up the changes as the river flows by, developing the music to match the contrasting 

scenes. He is also using orchestration to develop the music. The melody remains folk like and 

somewhat static throughout the piece. But by slightly altering the melody and changing the 

texture and timbre of the music, he is able to depict the different settings of the slowly changing 

river. One interesting change that jumps out to the listener is when he places the melody, 

originally stated in a minor key, into a major key. This harmonic shift is accented, and it creates 

a powerful depiction of a change in the river. Smetana also uses rhythm to alter the melody, 

placing the theme into a polka rhythm, conjuring up the imagery of a peasant wedding. 

Béla Bartók: Field Recordings and Composition 

Another European region that had a strong movement of folk collection was Hungary. 

Composer Zóltan Kodály travelled throughout Hungary in 1905 recording folk songs onto a 

phonograph. He would then transcribe them for publication, leading him to write Strophic 

Construction in Hungarian Folksong,7 a book published on the folk songs he encountered. 

Kodály was interested in improving Hungary’s methods for teaching music to children in the 

public school system and developed techniques using the folk songs he collected for the content 

of his publications.8  

From 1899 to 1903, Béla Bartók studied piano and composition at The Royal Academy 

of Music in Budapest, where he met Zoltán Kodály, and the two became close friends. In 1908, 

Kodály introduced Bartók to the field of ethnomusicology he was pioneering by collecting and 

 
6Beidřich Smetana, “Biedřich Smetana (1824–84),” Journal Storage, accessed October 5, 2021, 

https://www.jstor.org/stable/j.ctb9b2wqr 
7Stephen Erdely, “Folk-Music Research in Hungary until 1950: The Legacy of Zoltán Kodály and Béla 

Bartók,” Current Musicology, no. 43 (1987): 54. 
8L. Vargyas, “Folk Music Research in Hungary,” Studia Musicologica Acadamiae Hungaricae 1, no. 3/4 

(1961): 433, https://doi.org/10.2307/901514 
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cataloguing folk songs. These two good friends travelled together throughout Hungary visiting 

remote rural villages and collecting folk music by recording local musicians. They collected 

hundreds of folk songs with an early edition of the Thomas Edison phonograph and spent ample 

time discussing how to transcribe them, which had a profound effect. Both of them internalized 

the folk music they encountered, and it became a part of their compositional styles. They 

transcribed the music and used it to develop pedagogical methods, and they used rhythms or 

melodies they encountered as material for their own concert hall compositions. 

On the importance of collecting and embracing folk music, Bartók said, “it is the ideal 

starting point for a musical renaissance, and a composer in search of new ways cannot be led by a 

better master. What is the best way for a composer to reap the full benefits of his studies in 

peasant music? It is to assimilate the idiom of peasant music so completely that he is able to 

forget about it and use it as his musical mother-tongue.”9 

Two musical elements from The Ballybriar Heist found in Bartók’s works are musical 

form and rhythm. Bartók used a five-movement form called the arch form. Additionally, he 

incorporates the asymmetrical dance rhythms found in Bulgarian music into his writing. 

Bartók’s body of work is a good representation of the synthesis that was occurring as composers 

were drawing from both folk music and classical traditions to compose concert works. The five- 

movement arch form is constructed symmetrically, “and consists of five movements which are 

organized in a pattern one can conveniently describe as an ‘arch.’ The first and fifth movements 

are thematically connected and so are the second and fourth, whilst the third, a slow movement, 

 

 
9Béla Bartók, Béla Bartók: A Memorial Review (New York: Boosey and Hawkes, 1950), 71. 
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stands in the center of the theme.”10 These fit nicely with Bartók’s use of symmetry embedded in 

his compositional process. In an essay on folk music, he emphasized the importance of form. “In 

music it is the thematic material that corresponds to the story of a drama. And in music too, as in 

poetry and in painting, it does not signify what themes we use. It is the form into which we 

mould it that makes the essence of our work. This form reveals the knowledge, the creative 

power, and the individuality of the artist.”11 

Let’s examine how Bartók used field recordings of Bulgarian music in his writing: the 

rhythmic structures he encountered recording Bulgarian music in Six Dances in Bulgarian 

Rhythm. These pieces are part of his collection of piano compositions from Mikrokosmos, which 

he recorded himself in 1940. Example 4 shows the different time signatures Bartók used to set a 

dance  rhythm that remains static throughout composition. 

 
Ex. 4 The time signatures used in Béla Bartók’s Six Dances in Bulgarian Rhythm from the 
Mikrokosmos 
 

 
 

Number one is in 9/8, with the nine beats emphasizing the pulse subdivided into 4+2+3. 

Number two is in 7/8 or 2+2+3. Number three is 5/8. In the time signature he does not indicate 

the pulse, but in the first measure the bass line of a quarter note followed by a dotted quarter note 

sets a pulse of 2+3. Number four is in 8/8, but is broken up into 3+2+3. Number five is 9 broken 

into 2+2+2+3, and number six is 8 subdivided into 3+3+2. The pulse the performer follows and 

 
10Ibid., 30. 
11Ibid. 
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the listener picks up on, which is what defines a folk dance, remains static throughout the 

entirety of the composition.12  

In his piano pieces Bartók uses these rhythms to create a pulse that remains unaltered. In 

Contrasts, a trio for violin, clarinet, and piano, he makes use of a symmetrical Bulgarian dance 

rhythm in the middle of the third movement. The basic unit is 13/8, subdivided into 8+5. The 

first eight beats are divided into 3+2+3 (the same pattern as his fourth Bulgarian dance from the 

Mikrokosmos). The remainder is in 5/8 divided into 2+3. Thus, the underlying pulse becomes 

3+2+3+2+3. The retrograde of this rhythm is the same, making it symmetrical.13 

Bartók also develops material in Contrasts to create polyrhythms in the music. He 

displaces dance rhythms as a form of development that juxtapose repeating patterns against each 

other. This results in a thicker texture and the listener’s expectation of a pulse and a downbeat is 

obscured. The first movement starts off using a simple rhythmic pattern from a traditional dance 

called the verbunkos. It starts as one layer, but Bartók quickly develops the rhythm into two 

layers in measure 24. Leading up to this point, all three instruments are playing a dance rhythm 

in 3/4. Bartók alters the structure when the 3/4 that the clarinet and piano are playing in fall one 

beat behind that of the violin, creating a new rhythmic texture. He further develops the idea by 

having the violin accent beats in 2/4, adding another rhythmic layer.14 

 
 
 
 

 
12Ibid., 32. 
13Ibid., 33. 
14Daphne Leong, Daniel Silver, and Jennifer John, “Rhythm in the First Movement of 

Bartók’s Contrasts: Performance and Analysis,” Gamut: Online Journal of the Music Theory 
Society of the Mid-Atlantic 1, no. 1 (January 2008): 16–17, https://trace.tennessee.edu 
/cgi/viewcontent.cgi?article=1004&context=gamut 
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CHAPTER II 
 

TRADITIONAL IRISH MUSIC 
 

The traditional music of Ireland has a rich history. It has evolved over time, and many 

groups today perform the music, staying true to the traditions. In the traditional way, this music 

is performed as medleys of instrumental tunes. There are vocal pieces as well, which are referred 

to as airs. These folk tunes, standing the test of time, fit together and transition seamlessly from 

one to the next. The music is designed for informal performances called sessions, where 

musicians gather, often in pubs, to accompany a social atmosphere. The tunes are classified by 

their meter. Reels are in 4/4, jigs are in 6/8, and slip jigs are in 9/8. The airs are sung solo or with 

sparse accompaniment. The instrumental tunes are often combined into sets, and a set of three 

reels is performed by a group of players, switching from one piece to the next when it feels 

natural, changing tunes by a cue from one of the musicians. 

Tommy Peoples—A Transcription 

The body of work remains unaltered, and over the years it is added to by performers who 

compose their own tunes to add to the repertoire. An example of a tune played often is the reel 

Tommy Peoples,15 named after the fiddler who wrote the tune. 

The composition is in rounded binary form. It is a repeated eight-bar phrase, followed by 

another repeated eight-bar phrase. The tune starts in B minor in the A section, and shifts to D 

major,   the relative major, in the B section. The chord changes that appear above the melody in 

 
15Paul McNevin, Ireland’s Best Fiddle Tunes (Dublin: Walton Manufacturing Ltd. 1999), 48. 
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the score  are suggestions for the accompanist. A simple transcription that performers might use 

to play this tune is seen in Example 5. 

 
Ex. 5 Tommy Peoples, taken from Ireland’s Best Fiddle Tunes, compiled by Paul McNevin 
 

 
 
 

Performance Practice and Modern Performance 

At an Irish session, performers either play a melodic instrument or an accompanying 

instrument. Usually, the accompanist is a guitarist who strums the guitar rhythmically. Another 

rhythmic accompanying instrument is a frame drum called a bodhran. The guitarist outlines the 

harmony, strumming rhythmically, while the bodhran player provides another rhythmic layer to 

the music. Sometimes other instruments from the guitar family are added to provide rhythmic 

accompaniment, like a bauzouki or a tenor guitar. A piano has been used as accompaniment, 

using a technique similar to stride piano performance. 

Different sets of tunes are played together, and the harmony and rhythm vary depending 

on the accompanists. The one musical element that remains intact is the contour of the melody. 

An element of improvisation comes from performers slightly altering their phrasing    of a melody. 

Players ornament a melody using techniques called rolls, cuts, and triplets. This adds an element 
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of improvisation to the music. In a tune like Tommy Peoples, an Irish fiddler rarely plays the tune 

the same way twice. They play the melody, but ornament it differently each time it is repeated 

before moving on to the next tune in a set. 

Another interesting characteristic in Irish performance practice is the use of form. Most 

sets combine tunes that have the same time signature, like a set of three reels or a set of two jigs. 

.During a performance, the player leading the session, usually one of the musicians playing  a 

melodic instrument like the fiddle or a flute, cues the rest of the musicians to move on to the next 

tune in the set by a quick shout just before the switch. 

Throughout Ireland, various styles are indigenous to the different regions where the 

music is played. The characteristics that vary the most geographically from county to county 

come from subtle differences in ornamentation by the local performers. Their interpretation of a 

melody varies depending on the region they are from. In the different counties as the music 

evolved, the sets and the tunes, along with the instrumental styles, all evolved organically as 

well. 

The way melodic instruments interpret the repertoire varies from region to region. For 

instance, the fiddle player Tommy Peoples was from County Donegal, on the northwestern tip of 

Ireland, and his reel has a flavor inherent to the region. Performed at a session by local musicians 

from Donegal, it sounds different than if it were played at a pub in County Cork or  County 

Kerry, the two southern-most counties in Ireland. 

This use of ornamentation, used by performers to interpret a melody, can also be seen by 

examining how a performer playing an instrument from the bagpipe family approaches playing a 

melody. In Irish sessions the uilleann pipes accompany a fiddle playing the melody of a tune. 

Like the fiddle, it ornaments the melodic line. However, the techniques these instruments use to 
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interpret a melody are slightly different. The pipes are a wind instrument, fingered like a flute, 

with air fed into them as in a pump organ. Their ornamentation evolved along with the fiddle, but 

they are slightly different, creating an interesting texture when the two instruments perform 

together. 

Other melodic instruments that are found in sessions are flutes and tin whistles, button 

accordions, concertinas, and the tenor banjo. Each of these produce a slightly different timbre, 

but the melodies of the tunes characteristic of Irish traditional music have evolved naturally by 

combining the unique characteristics of each of them. Many traditional Irish musicians are multi-

instrumentalists who play several of these instruments and who use the techniques unique to 

these instruments to compose. 

A good example of a musician who writes and performs traditional Irish music through 

the lens of a composer is Seamus Egan. He plays Irish flute, tenor banjo, guitar, mandolin, and 

tin whistle. On his studio recordings he also plays piano and percussion. He performs 

professionally on all these instruments, and he is the band leader of the performing group Solas. 

Furthermore, Egan releases material as a solo artist by using a recording studio to electronically 

realize his ideas. On his album Early Bright from 2020 he uses the studio as his canvas, 

experimenting with the different possibilities of orchestration using all the instruments he plays, 

adding a layer at a time, and listening back to see what works and what does not. Throughout this 

process, the music evolves through experimentation. Knowing he will arrange the composition 

for live performance, he creates a studio recording and later arranges a version of the music for 

live performance that stays true to the performance practice of the Irish tradition. 

Even though all the music is original, he still uses the concept of sets to combine tunes he 

composes throughout this process. His use of orchestration in a studio setting is also featured, as 
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he layers the music to feature all the musical elements available for a composer to vary, 

experimenting with the timbre and the texture. He uses harmony, rhythm, and form in a similar 

manner as you would hear in a session, but he approaches them more through the lens of a 

composer to develop the music. Being a multi-instrumentalist gives him insight into how 

orchestration can be used on the instruments he plays and combined to shape a composition. The 

result is music that sounds traditional, but with the attention to detail a classically trained 

composer would use for a concert piece. This adds depth to traditional sounding compositions 

and gives the listener the experience of listening to concert hall music.17 

  

 
17 Seamus Egan, Early Bright, THL Records, 2020, CD. 
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CHAPTER III 
 

ARVO PÄRT AND THE TINTINNABULI PROCESS 
AND AESTHETIC 

Another influence on The Ballybriar Heist is Arvo Pärt’s compositional method, 

tintinnabuli. Latin for bells, it is a compositional interpretation of musical form. He uses set 

principles of expansion and contraction to dictate the structures and processes of a composition. 

This is worth examining, even though Pärt himself has pointed out, it is very difficult to use 

language to accurately convey and describe this process. 

History of Arvo Pärt and Tintinnabuli 

As a boy in Estonia, Pärt studied at the Rakvere Children’s Music school between 1945 

and 1953. Later, he attended the Tallinn Conservatory, where he studied composition with Heino 

Eller from 1957 to 1963. His earliest musical influences date back to his childhood. He was 

exposed to Tchaikovsky and other Russian composers, who were played often on the Estonian 

radio Pärt listened to growing up. From the end of World War II in 1945 until Stalin’s death in 

1953, Pärt was inspired by the Russian composers played on these radio broadcasts. “I listened 

to the radio as much as possible. All day long. Especially when nobody was at home. In the 

evenings when they broadcast symphony orchestras, I couldn’t torture the others at home with 

the radio. So, I took my bike and kept riding around the telephone pole on the deserted market 

square for an hour or so. The pole carried a loudspeaker that transmitted the concerts. I took my 

bike because I thought leaning against the pole for hours might have looked strange. Cycling 
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might have looked even stranger.”18 It is interesting to note that the Russian composers played 

by the Estonian state on the radio were the same composers influenced by Mikhail Glinka. 

The music from his early period was not accepted or encouraged by the socialist Estonian 

regime. These works were characterized by simple compositional techniques. Symphony No. 2 

(1966) used a twelve-tone row. Melodic ideas are emphasized by the exploration of contrasting 

textures, chordal clusters, and pointillism. Symphony No. 3 explored chant-like motifs with 

tonality emerging throughout the composition. 

In addition to writing concert works, he began composing for film as well. “While in the 

West film composers are specialists, in the Soviet Union composers such as Prokoviev and 

Shostakovich wrote music for films. This was mainly due to the political situation in Russia at 

the time. In films it was more difficult to censor music, and there was effectively no censor for 

film music at all. [This gave] film music a liberating creative atmosphere that could be used in 

my compositions, where everything is strictly structured.”19  

During this period of his life Pärt worked as a sound engineer in a radio station. Looking 

back, he states “this influenced me in a very odd way. The flawless quality of the sound captured 

brought me to the other end of the extremes: to the essence of the music, since external cosmetics 

does not say anything about substance.”20 Beginning in 1958, under the socialist Estonian 

regime, Pärt became one of five sound engineers working at Estonian radio. He had a  variety of 

jobs and was exposed to a vast array of sound through different mediums. 

 

 
18 Kadri Kanter, ed., Arvo Pärt: 24 Preludes for a Fugue, directed by Dorian Supin, produced by Reet 

Sokmann, France: Justapositions, 2002, DVD. 
19 Enzo Resting, Leopold Brauneiss, and Saale Kareda, Arvo Pärt in Conversation (London: Universal 

Edition, 2010), 23. 
20 Andrew Shenton, The Cambridge Companion to Arvo Pärt (New York: Cambridge University Press, 

2012), 13. 
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During this early period, film and concert hall music filled out most of Pärt’s repertoire. 

He completed over fifty films and plays during a time when the Soviet model of media and 

censorship, developed after World War II, was adopted by Estonia. All media and art had to first 

be approved by the state. Last minute cuts of films were made for censorship reasons, and the 

importance of the music was ignored by the regime. Pärt’s growing frustration with his concert 

hall compositions, his job as a sound engineer, and his film scoring all contributed to a creative 

block in his writing. 

By the end of the 1960s he stopped composing almost entirely. From 1968 to 1975 Pärt 

completed only two works. This period become known as his pre-compositional phase for 

developing tintinnabuli. Instead of composing he focused his energy on transcribing and 

sketching, and up until 1985 he produced over 300 sketch books. He sketched out Bach hymns 

and other works he admired. Looking back at his experience from this time, Pärt explains  his 

routine: “I would read a psalm, and then very quickly I wrote down the notes. One notebook a   

day. And it went on like this for years.” This routine emphasizes the importance of discipline. 

Spirituality was also an important part of his routine. At a masterclass, he demonstrated this on 

the piano using an excerpt from a tintinnabuli piece. “Here the line breathes different. Not in the 

dry notebooks which are like sawdust. And the tune itself goes on forever. As long as the heart 

beats and the lungs breathe, you can sing them forever. That’s why the notebooks are full of 

such songs.”21 
 
 
 
 
 
 
 

 
21Kanter, Arvo Pärt.  
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Expansion and Contraction as Musical Form, 
Für Alina Analysis 

 
Pärt’s interest in transcribing music continued for six and a half years and eventually led 

to the creation of his first tintinnabuli piece from February 7, 1975, Für Alina. One of the most 

important aspects inherent to this new compositional process is the use of expansion and 

contraction to define the musical form. The musical phrases, all melodic and singable, expand 

and contract. In Für Alina, for example, there is a two-bar phrase followed by a three-bar phrase. 

Then a four-bar phrase, all the way up to an eight-bar phrase, and then back down to a two- bar 

phrase. The eight-bar phrase matches the number of pitches he uses in the piece, a B minor scale 

(B, C#, D, E, F#, G, A, B). Another aspect of this two-voice composition is that the lower  voice 

contains only the notes of the B minor triad (B, D, F#), while the upper voice contains the 

pitches of the eight-note scale. In his original sketch he assigned the pitches different colors 

before composing the melodic passage. Seen in his original sketchbook, this is one of the ways 

he arrived at his first tintinnabuli composition. 

The tempo of this piece is so slow it is difficult to hear this pattern, but nevertheless the 

composition is defined by structure. There are two parts to this music, the serial aspect and the 

spiritual aspect, and the result is a calming aesthetic effect. I think the reason it is hard to explain 

is because this concept is a difficult one to quantify. At a masterclass, when asked to analyze Für 

Alina, Pärt plays the first three or four phrases and attempts to explain his role as a composer. 

“Listening to this voice (plays the first phrase of the upper voice). Quite neutral. (Plays the lower 

voice) Neutral. (plays the voices together). A bit more serious or complicated. Like two people 

whose paths seem to cross, then they don’t. A need to concentrate on each sound, so that every 

blade of grass would be as important as a flower.”22 Pärt is attempting to explain his 

 
22Ibid. 
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interpretation of the piece and how, as a composer, he is organizing the structure for its aesthetic 

effect. This inevitably leads him to talk about the serial aspect of tintinnabuli. Now he tries to 

explain how he uses his concept of spirituality to govern the process. Pärt writes sacred music 

and has a devoted spiritual practice, and tintinnabuli is an extension of his spirituality. He wants 

to convey concepts he finds inherent in his existence, but also wants to show the laws that govern 

this experience. 

 These principles take on the role of the serial laws that govern tintinnabuli. “To see in 

this tiny phrase something more than just the black and white key. It’s not the tune that matters 

so much here. It’s the combination with this triad. It makes such a heart-rending union. The soul 

yearns to sing it endlessly. I imagine the conductor having an upbeat. When the whole thing 

begins we can’t hear anything yet. And the people in the concert hall don’t know what’s coming. 

Then the conductor makes the upbeat. The upbeat, the moment he raises his hand, actually 

contains the formula of the entire work. Its character, dynamics, tempo.”23 The serial process is 

realized through Pärt’s concept of spirituality. He goes on to try and explain again the role he 

plays in the music as composer. Like the other musical elements, it is a difficult one to quantify. 

It is a searching that is never fully understood. He sums up his thoughts by adding, “I guess the 

composer is in a similar position before he starts writing. He must have the knowledge, or a 

perception of what’s coming. When the hand goes down. What is the first note? And what’s the 

second note. The first step is everything, decisive. This is a complicated story I don’t quite 

understand myself. But I have an idea of what I want to say. I’m always looking for it. 

Sometimes it comes easily, sometimes it doesn’t come at all. Every time I feel I have to start 

from scratch.”24 

 
23Ibid. 
24Ibid. 
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Analysis of Fratres and Other Tintinnabuli Works 

Soon after Für Alina, Pärt composed the tintinnabuli piece Fratres. In this piece he 

expanded his original realization of tintinnabuli from two voices to three. There are two sections: 

one that features a virtuosic cross bowing passage played by the violin, and the second section 

features the ensemble, playing a slow unfolding melody. He used the same principles of 

contraction and expansion to define the musical form, but now he uses it in the harmony; 

whereas in Für Alina, he used a two-voice structure. 

 At a rehearsal coaching a youth orchestra, he emphasized the importance of recognizing 

the pattern created by tintinnabuli. “It’s extremely important to show the jump between the 

middle crotchets. It’s like a thermometer. Zero. Minus one, plus one, zero. Minus one, minus, 

plus two, plus one, zero. Don’t exaggerate, but you must show the pattern.”25 

 A third tintinnabuli piece that uses the principles of expansion and contraction in yet 

another way is Cantus in Memoriam Benjamin Britten. Benjamin Britten passed away on 

December 5, 1976. When Pärt heard the news, it inspired him to compose this piece. He finished 

it just before he completed Fratres in 1977. It is scored for string orchestra and a bell. The pitch 

class (A, G, F, E, D, C, B), like Für Alina, is an eight-note scale. The violins begin the piece by 

playing a descending A minor scale with a contrasting tintinnabuli voice added, thickening the 

texture. Each voice that follows is an octave lower and is played at half the speed. This is called 

a prolation canon, creating five layers of melody in different registers and tempos. The serial 

process is set into motion as soon as the first note sounds and ends when the last note decays. 

The slowly descending scales create the effect of falling, with each voice eventually ending on 

their lowest note belonging to the A minor scale. The form, defined by the slowly descending A 

 
25Ibid. 
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minor scale occurring at different speeds, has an eerie aesthetic effect, especially at the slow 

tempo. The piece naturally creates a crescendo throughout as the parts are added and taken away. 

According to Pärt, “it is the clarity of the order that we all perceive consciously or 

unconsciously, so that it creates in us vibrations, a kind of resonance. Isn’t that the mystery of 

music, of all kinds of music?”26 

Tintinnabuli, on the surface, is music that appears to be simple and free, but through 

analysis one discovers that it is actually defined by its underlying structure. Illustrated by its use 

as film music, directors use Pärt’s tinitinnabuli pieces often. Looking at the sketches of Für 

Alina, Fratres, and Cantus in Memorium of Benjamin Britten shows the patterns that define the 

form. Understanding and recognizing the serial properties of tintinnabuli are not necessary to 

enjoy the music. When the tintinnabuli piece, Tabula Rasa (1977), was released on vinyl, 

terminally ill patients in hospitals would request to listen to the piece over and over. In order to 

appreciate the aesthetic, it is not necessary to understand the patterns that define the structure. 

But through analysis, it gives a lens through which to see the process. 

In placing music into films directors recognized the structures imbedded in the music 

provide an interesting aesthetic created by the serial process. When choosing music to use in a 

film, director Francois Ozon noted, “Pärt’s music came up during the production phase when the 

director’s assistant played me Für Alina. I liked it a lot but I was worried that it might make the 

film too soft. It was only when we were cutting that I realized that the works by Arvo Pärt, while 

graceful and tender, are also very strict with regard to organization and structure. That’s exactly 

 
26Resting, Brauneiss, and Kareda, Arvo Pärt in Conversation, 39. 
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what we were aiming at in the film, to make it tender, emotional, and human but also give it very 

clear contours.27 

  

 
27Kaire Maimets-Volt, “Arvo Pärt’s Tintinnabuli Music in Film,” Music and the Moving Image 6, no. 1 

(Spring 2013), 55. 
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CHAPTER IV 

COMPOSING THE BALLYBRIAR HEIST 

The Ballybriar Heist is a five-movement piece scored for a symphony orchestra. The 

instrumentation is two flutes, two oboes, two clarinets, one bassoon, four French horns, two 

trumpets, two trombones, and one tuba. The percussion section includes a timpani, a wood block, 

and tubular bells. Finally, a string section is broken up into first and second violins, violas, celli, 

and double basses. A conductor completes the ensemble required for a performance. 

Program Notes 

The piece is program music based on a synopsis of the short story, “The Ballybriar 

Heist,” and is condensed into a page for liner notes in a program to accompany a performance. 

This is the source material through which the music conveys a storyline. 

The program notes are as follows: A bank thief travels to the coastal Irish town of 

Ballybriar to rob a bank during the annual town festival at the end of the summer. He 

successfully breaks into the bank’s vault undetected. During the robbery he is taken off guard by 

the amount of value stored in the bank. Realizing that the attractiveness of a remote bank like 

this lies in its secrecy, he recognizes he is in over his head, having probably just stolen from the 

Irish mafia, or worse. In a panic he runs out of the bank. As he throws open the back door, he is 

confronted by five soldiers hired to detain or kill anyone who tries to rob the bank. He runs past 

them and is chased through the festival, up a dirt road, and out of town. Alone now, he runs 

down a long driveway, hops over a fence, and runs through the fox hunting grounds behind the 

house. Soon he runs straight into a bog and gets stuck, slowly trudging through to the other side. 
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Eventually he makes his way back onto the road, where the soldiers are waiting for him. They 

continue the chase, running through the open fields and farmland of the beautiful Irish 

countryside. Finally, he runs through a rye field where he reaches an edge. He peers down to the 

ocean below the 100-foot cliff blocking his retreat. In order to avoid being captured he jumps off 

into the water below. Amazed he does not hit the jagged rocks at the bottom, he swims out into 

the open ocean. On the cusp of passing out from exhaustion, he finally reaches the harbor where 

he climbs aboard a fishing boat. Knowing the soldiers will be looking for him in town, here he 

takes refuge for the next few days. Having exposed the secret of the amount of wealth stored in 

the Ballybriar Bank, he begins to accept that his only option now is exile, realizing the bank’s 

more undesirable clients, whose bounty he’s exposed, will go to any lengths to keep it secret. 

And so, the legend of the Ballybriar thief is born. Most versions of this tale end with him leaping 

to his death off the cliff, but the rumors still circulate that he took refuge on a fishing trawler, 

waited for the festival to end, swimming ashore under the cover of night, and escaping  into 

anonymity. 

The short story is 4,000 words and has a pacing that is much different than the program 

notes and the music. These chase scenes last much longer in the program music than they do in 

the   story. This is one of the most interesting things about writing program music. The pacing of a 

storyline varies greatly when it is translated from one medium to the next. There are many 

different ways to approach it, and how the pacing of a storyline is interpreted and set to music is 

left up to the composer. Like we saw with Smetana’s musical depiction of the Vltava River, 

program music can simply be observations of nature. An interesting parallel in the genre of 

painting can be seen through examining the works of Claude Monet. Monet would paint the same 

scene, from the same location, at different times of year. His impressionist works featured   the 
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different ways light can change a landscape. Much like the river, his paintings of the same scene 

came out very differently, depending on the time of year he painted them. 

These interpretations of how to approach creating art using different mediums shows that 

the rules and constraints artists place on themselves can create new methods and ideas; these 

limitations increase creativity. In my case the limitation is writing music to accompany a story. 

The rules and structures that control the process are already in place. Though this may sound 

limiting to creativity, it can actually give the artist more freedom and a bigger palette to work 

from. Arvo Pärt’s tintinnabuli process is a great example of this. Looking at his pieces through 

the lens of the rules that he puts into place beforehand is a good example of the freedom that can 

come out of a programmatic process. 

Form and Structure 

The form of The Ballybriar Heist is structured into five movements. Like the traditional 

music in Ireland that organizes individual tunes into sets, these five movements can be seen as a 

suite. It is blended with elements from set forms in order to balance out and add continuity to the 

piece as a whole; the overall structure is similar to arch form. 

Breaking up my analysis of The Ballybriar Heist based on the connected movements will 

give a fuller understanding of its underlying structure. The piece is five movements, arranged as 

slow, fast, slow, fast, slow. The first movement is what makes this a suite. It contains material 

that makes it appear to be an introduction, and it is connected to the music that follows in a 

similar way to which individual Irish tunes are combined to form a set. 

The next four movements connect to each other. Movements II and IV are derived from 

the same source material and are also connected by dance rhythms embedded into the structure. 
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Analysis of Movements II and IV 

Breaking the analysis into two sections, Movements II with IV and Movement III with V, 

shows how the piece fits together as a whole. Seeing the role rhythm plays in Movements II and 

IV and the influence of the tintinnabuli aesthetic in Movements III and V, defining a form that is 

expanding and contracting, shows the overall structure and how the musical influences discussed 

earlier are used to create a cohesive composition. 

Analyzing Movements II and IV shows how rhythm is used to add structure throughout 

these fast movements. Béla Bartók’s 6 Dances in Bulgarian Rhythm from the Mikrokosmos can 

provide insight into the structural use of rhythm throughout these movements. Using odd time 

signatures and structuring, the pulse into dance rhythms adds a cohesive rhythmic framework. 

These driving rhythms conjure up the imagery of a chase. As the bank robber is being 

chased in Movement IV and his anxiety and desperation increase, it is mirrored in the music. 

Movement IV uses set dance rhythms at the beginning of the chase; but as the music develops, in 

order to convey a sense of desperation in the mind of the bank robber, the music grows 

continually more chaotic and the patterns found in the dance rhythms begin to disappear. The 

music begins to change unpredictably by altering the meter and the pulses of the dance rhythms. 

In Movement II the first odd time signature introduced is 7/4. Everything else in 

Movement II is divisible by two. The dance rhythm in 7 is broken into the pulse 2+2+3, the same 

rhythm found in Bartók’s second Bulgarian dance. This theme comes back later in Movements II 

and IV. It is introduced very quietly in Bb minor, an unnatural key for a folk melody. When it 

comes back the second time it is restated down a half step in A minor, a more natural key for a 

folk tune, and is played loudly. The orchestration helps conjure the imagery of folk music. The 

celli use double stops to play a drone of a perfect fifth, simulating the drone you would hear 
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played by a bagpipe. The interval of a perfect fifth, used vertically for the harmony in the celli, is 

also used horizontally in the first two notes of the melody. The orchestration conjures up the 

imagery of a rural countryside where The Ballybriar Heist takes place. During the chase scenes 

folk dance rhythms create the imagery of a chase. Throughout Movement II, the music is 

comprised of two different dance rhythms. One lasts sixteen beats, and the other is fourteen 

beats. The first dance rhythm is subdivided into the pulse (3+3+3) + (3+2+2). I use this for the 

majority of the movement. In the second dance rhythm, we see a quick contrasting change to 7. 

The pulse changes and is subdivided into (2+2+2) + (2+3+3) to contrast the initial rhythm. 

Played underneath a melody, this rhythm adds momentum to the music (see Example 6).  

 
Ex. 6 Excerpt from The Ballybriar Heist Movement II, mm. 43–44 and 88–89 
 

 

 
To transition from the first rhythm to the second, the 2s switch to 3s and the 3s change to 

2s. Thus, the number of total beats changes from sixteen to fourteen, and divided by two, 

changes the meter from 8 to 7. This change happens abruptly, helping the listener feel a change 

in the pulse through the contrasting dance rhythm. The melody in 7 provides contrast throughout 

the movement, breaking up the monotony of a repeating folk dance rhythm played in 4/4 

throughout the entirety of the movement.  

In Movement IV, as the chase scene becomes more frantic, repetition in the rhythm is 

obscured by taking away repeating patterns that settle into a groove. This builds tension and as 
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the movement develops, the patterns fade and the uncertainty of the chase is magnified. 

Movement IV starts out as a variation on the beginning of Movement II (See Example 7). The 

rhythm is slightly different now, 3+3+2+2, followed by 3+3+2. It is a ten-beat phrase answered 

by an eight-beat phrase. This totals eighteen beats, which divided by two is nine. In the score it is 

a measure of 5/4 followed by a measure of 4/4. This is foreshadowing for the listener the chase 

scene that follows. Combining the material in 5/4 and 4/4, we have a phrase in 9/4 turning 

suddenly into a phrase in 7/4, and settling back into the pulse 2+2+2+2+3+3. This time the 

melody is developing slightly, and one beat is added to it. The material develops through 

combining passages in 7 with phrases in 8. The source material for the opening is also derivative 

of part two of Movement II, now using the melodic material to connect the two movements. The 

material from the introduction transitions into music derivative of the ending of part 2 of 

Movement II.  

 
Ex. 7 Excerpt from The Ballybriar Heist Movement IV, mm. 1–4 
 

 
 

The original material from Movement II is a four-measure sequence. It is repeated, but 

transposed up a minor third. The harmony shifts every two measures. A minor to G7 transposed 

up a minor third becomes C minor to Bb7. The G7 acts as a pivot chord temporarily in the music. 

In A minor it is the bVII, but in the new key that follows, C minor, Bb7 becomes the V7 chord. 

This gives the sequence the illusion of forward harmonic motion. The resolution from V to I 

gives the music a quick arrival point, but the sequence obscures this feeling when it is replayed 
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in the new home key of C minor (see Example 8). This technique foreshadows the action to 

come, obscuring the listener’s expectation of where the music is headed.  

 
Ex. 8 Excerpt from The Ballybriar Heist Movement II, mm. 57–59 
 

 
 

The music accompanying the second chase scene climaxes in Movement IV. The final 

chase through the Ballybriar countryside finally concludes with the bank robber jumping off a 

cliff. For the second chase a new theme is introduced. It is a playful line in 4/4, and the harmony 

goes from I to V to I. This idea is followed by a measure of silence. The phrase that answers is 

more complex. The first three measures are a dance rhythm in 7/8, broken into 2+2+3, and it 

extends into a measure of 9/8 broken into 3+3+3. The last three notes of the preceding measure 

are sequenced and repeated at the unison, giving the entire phrase a thirty-beat pulse broken into 

(2+2+3) + (2+2+3) + (2+2+3) + (3+3+3) (see Example 9). 

 
Ex. 9 Excerpt from The Ballybriar Heist Movement IV, mm. 106–112 
 

 

 
The way I notate the meter and rhythm here is similar to the way Bartók notates his third 

Bulgarian Dance Piece. The rhythmic pulse is implied by the notation. Instead of notating the 

time signature as 2+2+3/8, I place accent marks over the first note of the dance rhythms. This 
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indicates to the performer that the phrasing of the dance rhythm imbedded into the music is 

accenting the first note of each rhythmic cell. Along with playing the passage staccato, the entire 

orchestra is emphasizing the first beat of the dance rhythms. As the section develops and the 

meter changes start to occur more often, it is easier for the performers to sight read the odd time 

signature as 7, as opposed to 2+2+3, which takes up significantly more space in a measure. 

Using 7/8 is more practical for the performers. In Bartók’s pieces, when a dance rhythm remains 

static, it is simpler to notate the time signature once at the beginning to show the performer the 

repeating pulse. But as the time signatures change throughout a piece and the numbers take up 

more and more space in the bar, it becomes more practical to use simpler notation for the 

performer.  

Another rhythmic passage that uses the time signature 6/8 creates the first real perceptible 

change in the rhythmic pulse happens as the underlying dance rhythm shifts. As the chase begins 

to reach its climax, the rhythmic pulses organized into dance rhythms are taken out of the music 

and the underlying driving rhythmic accompaniment disappears. 

The theme from Movement II comes back in a slightly different way in Movement IV. 

The last note of each phrase becomes the first note of the new phrase, further obscuring the 

rhythm by altering the phrase lengths. In measure 172 the slower material returns, but the theme 

is now presented as a five and one-half-beat phrase, answered by a six-beat phrase, and answered 

again by a six and one-half-beat phrase. This continues as the last note of the first phrase turns 

into the first note of the second phrase (see Example 10). 
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Ex. 10 Excerpt from The Ballybriar Heist Movement IV, mm. 172–179

 

Another dance rhythm is reintroduced, brought back as (3+3+3+3+2+2), which is the 

same pulse as the opening dance rhythm from Movement II, notated in 4/4. However, three beats 

of silence are imbedded into the music, 3+3+ (3 beats of silence) +3+2+2. By organizing the first 

phrase into nine beats, with the last three beats of silence notated as a dotted quarter note rest, the 

performer can articulate the phrase more efficiently. This phrase is answered by a seven-beat 

measure. This makes more sense from a performance standpoint. Even though it is a sixteen-beat 

pulse broken up into this dance rhythm and easily represented in the time signature of 4/4, 

instead of dividing it into 8+8, using 9+7 gives a more accurate depiction of the phrasing (see 

Example 11). 

 
Ex. 11 Excerpt from The Ballybriar Heist Movement IV, mm. 205–208 
 

 
 

Finally, the material that was sequenced up a minor third earlier returns, but now it is 

repeated at the unison, remaining static. This sets up a long melodic phrase that sounds like it is 

dragging the rhythmic aspect of the music along with it, accompanying the shifting harmonies 

and rhythms of this long melodic line. The unresolved tension is leading the listener to the 
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climax of the chase scene from the program. The bank robber, running as fast as he can, unable 

to catch his breath, is letting desperation settle in. This is depicted in the music: the dance 

rhythms disappear, the rhythmic phrasing ceases to fall into any discernible pattern, and the 

phrase lengths finally reach a climax that leaves the listener hanging. Then, suddenly the passage 

ends.  

These two movements use rhythm as their foundation, and analyzing Movements II and 

IV through the lens of rhythm shows how development of material using folk dance rhythms 

adds an effective programmatic element to a piece.  

Analysis of Movements I, III, and V 

Movements III and V, the slow movements, are related through the aesthetic of 

tintinnabuli, a serial process Pärt uses that creates an aesthetic effect that I try to emulate. 

Looking at these movements through the lens of melodic development, harmony, and 

orchestration can provide insight into the various methods that create this aesthetic. The overall 

form of the three slow movements is an opening prelude (I), the middle Movement (III), and the 

closing Movement (V).  

These movements depict the slow action sequences from the story. Movement I begins 

with the Ballybriar fair fading into view and traces the path of the bank thief as he robs the bank. 

It ends with the robber running out of the bank straight into the soldiers waiting for him, where it 

quickly transitions to the chase scene, beginning at Movement II. In Movement III the bank 

robber is trudging through a bog. He is moving slowly, and the music mirrors his struggle to get 

free from the bog. Movement V is slow as well, and it conveys his long methodical swim 

through the open ocean into the harbor where he takes refuge aboard one of the many fishing 

boats moored in Ballybriar harbor. Here he patiently waits for the festival to end, hoping the 
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soldiers assume that he did not survive the jump from the cliff and has drowned. The slow tempo 

reflects the change in the perception of time. Despite the futility of trudging through waist deep 

mud and swimming through the open ocean in cold water with no end in sight, the bank robber 

persists and the pacing of the music slows down to conform to these changes.  

The tempo of these movements is slow, juxtaposing the intensity of the fast movements. 

Even though they are not using serial tintinnabuli rules, they are still using Arvo Pärt’s 

compositional techniques as inspiration. The use of expansion and contraction in the melodic 

phrasing copies the aesthetic and dictates the form. Analyzing the structures found in Movements 

III and V shows the influence of tintinnabuli.  

Movement III begins with a harmonic passage, and here the music gets foggy as the thief 

enters Ballybriar bog and gets stuck in the muck. The opening chord progression is Bb2/D, 

Db2/C, Ab2/B, B2/Bb, Gb2/A, A2/Ab, Bsus4, resolving to B. This passage slows down the 

forward momentum of the piece. Combined with the descending bass line underneath the chords, 

this adds dissonance and contrast to the preceding music from the fast movements. The pace 

slows down and the program music, mirroring the storyline, slows down significantly along with 

it.  

The form of Movement III is introduction, A1, A2, A3; transition 1, B1, B2, B3, C; and 

transition 2. The first A section is based on a melody with static harmonic accompaniment. The 

second half of A1 thickens the texture of the orchestration slightly, adding other instruments to 

the phrases. In A2 a second layer is added, starting out as a canon. A contracting tintinnabuli 

technique is used here. The first phrase is a five-beat phrase, and a canon, or repetition of the 

melody, starts on beat five (the last beat of the first phrase). The second phrase is a four-beat 

phrase, and a canon starts of the fourth beat of the first phrase. Using a five-bar phrase followed 
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by a four-bar phrase obscures the expectations of a rigid rhythmic structure, especially at a slow 

tempo. Once the canon is broken, conforming to the harmony, a new theme is introduced, 

starting on beat three of measure 31. The passage is in Db and all the chords leading up to this 

point conform to the harmony of Db major. However, when the new phrase begins, the chord is 

Ab minor. Earlier in the passage Ab major sounds, which is the V chord in the key of Db. The 

Ab minor alters the harmony momentarily and becomes the starting point for a new phrase. It 

does not modulate, but creates tension by suspending the forward harmonic motion and becomes 

the beginning of a canon that is developed in the same manner as the original phrase. The 

development continues by thickening the texture until it devolves back into a single line. This 

technique, though not based on serialism, still uses the tintinnabuli concept by using texture to 

develop the form and define the emotional shape of the music.  

Movement III conveys the narrative of the bank thief trudging through the knee-deep 

muck of a bog. Similar to navigating a rainy swamp, this is a dangerous part of the chase for the 

bank robber. As the thief makes his way out of the bog, he begins running through the forest. 

This passage has the same rhythm as the introduction, but the harmony has changed, moving 

towards his triumphant exit from the bog, and triadic harmony hints at the beginning of a fanfare. 

This foreshadows what is to come in Movement V, and Movement III ends with another 

transitional passage.  

A sudden shift back into a driving rhythm is when Movement III ends and Movement IV 

begins, conveying the moment when the thief runs into the soldiers and they begin shooting their 

rifles. The pace of the action picks up again, mirroring the chase from Movement II. The end of 

Movement IV ends with the bank robber jumping off the cliff into the ocean. Surprisingly, he 

survives the fall, and Movement V starts as he begins his swim through the open ocean into 
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Ballybriar Harbor. Like his trek through the bog, the action slows down, mirrored by the music, 

as the thief slowly and methodically swims through the cold water, trying to stay warm enough 

to keep from becoming hypothermic and drowning.  

Two sections in Movement V are directly influenced by tintinnabuli. Letter F draws from 

the technique used in Pärt’s Cantus in Memorium Benjamin Britten. It is a seven-bar descending 

phrase. The pitch class is Eb minor, (Eb, F, Gb, Ab, Bb, Cb, Db, Eb). The phrase lengths of the 

descending scale are different for each layer. In Cantus in Memorium Benjamin Britten, Pärt uses 

a prolation canon, creating five layers of melody in different registers and tempos. In The 

Ballybriar Heist the concept is the same, but it is not a serial passage. The different lines descend 

in different patterns, and the texture thickens as the instruments are added. The players enter at 

different times, and a crescendo occurs during these seven bars. Using this concept of form to 

define the passage mirrors Pärt’s writing.  

The last section of Movement V depicts the part of the narrative when the bank robber 

climbs aboard a fishing boat, finds some warm clothes to change into, and replenishes his 

exhaustion with some food and water, narrowly escaping drowning in the sea. It begins with a 

triumphant feeling, but as time passes, the thief is left alone with his thoughts, secretly stowed 

away in the bilge of the fishing trawler. His anxiety sets in as he imagines all the possible 

outcomes of being caught. His triumphant escape is overridden by the anxiety of falling into the 

custody of the soldiers and handed over to the people he has stolen from. This is mirrored in the 

music as the fanfare becomes more and more dissonant each time it repeats. As the fanfare 

develops the melody is obscured by a thickening texture that creates more and more dissonance. 

Individually, when isolated from the rest of the music, each of the voices is playing a melodic 

fanfare that sounds heroic; but when combined with all the other voices, they begin to compete 
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with each other to stand out as the main melody, creating a thickening texture, resulting in a 

muffled fanfare. By the end of the fanfare the flutes, oboes, clarinets, bassoons, and horns have 

all joined in to thicken the texture. The result is a fanfare that mirrors the anxiety ridden thief 

trying to sort through all the thoughts racing through his head as he tries to stay calm, fighting 

the urge to flee, and sticking to his original plan to stay hidden aboard the boat.  

At the end of the fanfare the first theme from the opening section is stated in the clarinets 

instead of the trumpets. But, unlike the opening section, the melody is not developed as a canon. 

Now, the accompaniment is a drone, and this creates tension. Instead of developing, the melody 

is stated again, unaltered, in the oboe. Now, there is a crescendo, and triumphant material stated 

earlier in the movement ends the piece. The ending sounds optimistic, leading the listener to the 

conclusion that the bank thief escaped to safety.  

The programmatic aspect of a storyline can be reflected by instrumental music. The 

Ballybriar Heist can take the form of a short story, but it can also be translated into program 

music. The ways to approach creating artwork for each of these mediums varies. In the short 

story, the author has the freedom to tell the story and the action however they see fit, knowing 

the reader will be able to follow the storyline. In program music, on the other hand, the composer 

can rely more on the listener’s imagination when laying out a composition. The emotional shape 

of the piece can be sketched out, but the concepts of time and the unfolding of a story rely on the 

listener’s imagination, requiring the composer to thoroughly access the structure and pay close 

attention to detail. How long certain scenes might last in a short story can change drastically 

when it is translated into program music.  

Regardless of whether or not a listener is aware of a composer’s intended narrative 

embedded into a piece, program music can act as a structure for the form of a piece. Even when 
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presented in its most basic form, it gives the composer a template to use to create a structure and 

add form in a composition. 
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CHAPTER V 
 

CONCLUSION 

 While composing the thirty-eight-minute piece for orchestra, The Ballybriar Heist, a 

transformation occurred in my creative process that was a direct result of my research. When I 

started, I was composing and researching, each separately. I began by sketching out the music in 

a five-movement structure. While I started to compose, I began to organize the written portion of 

the dissertation. I decided to look at all the various ways composers have used folk music in their 

works. I also analyzed traditional Irish folk music through the lens of its performance practice, 

and the compositional technique tintinnabuli, a serial process developed by Arvo Pärt.  

 Before I started sketching, I decided to use a variation of the five-movement structure 

arch form as a template. As the piece began to take shape, I added a narrative. Once the story 

was complete, I made a sketch of the emotional shape of the entire piece based on the storyline. 

By this point I had finished my research, and I began to internalize the approaches composers 

used to write concert hall pieces derivative of folk music and tintinnabuli. 

 Composing a large-scale piece for an orchestra using a set form gave me a foundation to 

start with. With the five-movement structure in place, I realized I had more freedom to compose 

music to fit a narrative. Sometime during the compositional process, I reached a point when I 

could not tell what was the primary influence. The research, the form, the storyline, and the 

composing all began to work together, and the project turned into one cohesive work. I began to 

see the form, the narrative, and the influences all interacting, and I was able to compose thematic 

material to fit a storyline while drawing influence from the research I had done. 
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CHAPTER VI 
 

THE BALLYBRIAR HEIST (SCORE) 
 

Conor D. Mulroy, Composer 
 

Movements 
 

I. The Ballybriar fair fades into view and robbing the Ballybriar bank 

II, Part 1. Fleeing the scene of the crime and the first chase 

II, Part 2. Hiding from the soldiers and approaching the bog 

III. Trudging through Ballybriar bog 

IV. The final chase through Ballybriar’s countryside and the cliff jump 

V. Swimming the channel into the harbor and waiting, stowed away on a fishing boat 
 

Instrumentation 

2 Flutes 
2 Oboes 

2 Clarinets in Bb 
2 Bassoons 
4 Horns in F 

2 Trumpets in Bb 
2 Trombones 

Tuba 
Timpani 
Claves 

Tubular Bells 
Violin I (14) 
Violin II (12) 

Viola (10) 
Cello (8) 

Double Bass (6) 
 

Duration: 38 minutes 
 

43



�

�

�

�

�

�

�

�

�

�

��������

��	
���

����
������������

���
������

�������������

�������������

����������������

�������
����

����



����
��

��
���

��
��
�������

��������

���������

����


�����������

���
����
��

� � � �

�������

� � � � ��

� � � �

� �

� � � �

� � � � �

� ��

� �

�� �

�

�

�

� � � � �

�������

� � � �

� � � �

�
� � � �

� �

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

���������	
��
����
�
���������������

� � � �


��
����
����� � 

!���������
��������!����"

�
� � � � � �


��
����
����� � 

�
� � � �


��
����
����� � 

�
� � �


��
����
����� � 

�

�
� � � � �

�
� � � � � �

�
� � � � � � � �

�


�


��
����
����� � 

�
� � � � �

�

���#�����$�

� � � � � � � �

� � � � � � � � �

�
� �

�%�%�������

� � � � � � �

�
� � � � � �

 ��%

�
� � � � �

 ��%

� � � � �

 ��%

�
� � �

 ��%

�

�

�

�

	 





























�
�
�	





















�

�
�
































 
 
 
 
 � � �

�




 


�

�

�





























�

�
�











































 
 
 
 
 
 
 
 
 
 



 
 
 
 
 


� � � � � � � � � �

�
�

� �
�

�
�

�
�

�







�
�

�

























�

�

�	























	







�
�
�
















































































 
 
 
 
 
 
 
 
 
 


44



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

�

��������#��

�� ��

�
��

��

� ��

�

�

��������#

�

� ��

�
��

� ��

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
� � � �

���������	
���	������
�������	��	����	�

� � � �

�
� � � � � � � � � � � �

�
� � � � � �


�

�
� �


�

�
� � � � � � � � � � �

�
� � � � � � � � � � � �

�
� � � � � � �

�
� � � � � � �

�
� � � � � � � �

�
� � �

�(�

� � � � � � �

� � � � � � � � � � �

�
� � � � � � � � � �

�
� � � � � � � � � � � �

�
� � � � � � � � �

� � � � � �

& ��%'
��))%

�
� �

����%
��))%

�
� �

��))%







�	�


















 � � � �

� �

�
� � � � �

�

�
� �


 
 
 
 �

� � � � �
�	 �

�

� � � � �
�	

�

� �






















 










 
 
 
 � �


 
 
 � �

� � � � 
 � � � �

�
� �

� 
 � � �
�

� � �

� �





�	�





















 ��

�
�
�
� ��

�
�
�
� �� �

�	 �
� �� �

�	 �
� ��

�
�
	 �

�

























�

� � �� �	 � �� �	 � ��
� �

��
� �

��
� �


 
 
 
 � � � � � � � � � �
� �

� �

� �
� �

� � � �

�

&!����"'�����������	��	����
��(�!����������(������*����

45



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

��

�
� � � � � � � � � � �

�
� � � � � � � � � � �

�

�

�
� � � � � � � � � � �

�
� � � � � � � � � � �

�
� � � � � � � � � � �

�
� � � � � � � � � � �

�
� � � � � � � � � � �

�
� � � � � � � � � � �

� � � � � � � � � � � �

�
� � � � � � � � � � �

�
� � � � � � � � � � �

�
� � � � � � � � � � �

�

�

�

�	 � � �

�
� � � 
 � �	 �� � � � � � �

�
�� � �

� � �
�	 � �	 � � �

�
� � �	

� �

�	 � � �	

�
� �

� 

� �	 �	 � � � � � �

�
� �

� �	 � �
�	 � �	 � � �	

�
� � �	

� �

��
�
�
	 �

� �� �
� �
� �� �

� �
� ��

�
�
	 �

�
��

�
�
	 �

�
�� �

� �
� �� �

� �
� ��

�
�
	 �

� ��
�
�
	 �

� ��
�
�	
�
� ��

�
�	
�
�

�� �	 � ��
� �

��
� �

��
�	 �

��
�	 �

��
� �

��
� �

��
� �

��
� �

�� �	 � �� � �

�	 �
�	 �

� �
� �

� � � � �	 � � � �	 �
�	

�

�

� �
� �

� �
� �

� �
� �

� �
� �

�
�	 �

�	 � �	 �
� �

&!����"'�����������	��	����
��(�!����������(������*����

46



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

��

�
�+

��

�� ��� ��

�� ���

��

��

��

��

�� ��� ��

��

�� ��

��

��

�

��

� �� ��� ��

� �� ��� ��

� �� ��� ��

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
� � � � � � �

���������������
�������

� �
�

�

�
� � � � � � �

�

�

�

�

	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
� � � � � � �

� �


�

�
�

�
� � � � � � �


�

� � � �

�
� � � � � � �


�
� �

�
�

�
� � � �


�
� �

� �

�
� � � � � � �

� �
� �

�
� � � � �

� �

� � � � � � � � � � � �

�
� � � � � � �

�
� � � � � � � � � �

 ��% � �

�
� � � � � � � � � �

 ��%

�
�

�

& ��%'

���

� � �

�
�

�


���

�
�

�


���
� �

�
�

�
�

�
�

�
�
	 �

�
�	

�
�	 �

� �
�

�
� �

�

�
�

�
�

�
�

�
�

�
�

��
�	

�
�

�
�

�
� �

�

� � �	
� � � � � � � � � � � �

�
�

�
�

�
�

�
�

�
�

��
�

�
�

�
�

�
� �

�

� � �	

�	 � � � � � �	 �
� � � � �

�

�

�

�

�

�

�	

�

�

�	

�
�	

�

�
�

�

�

�
�
�

�
�

�
�

�
�

�

�

�
�

�

�

�

�

�
�

� �
�

� � � � �
�

� � �
�

�
�

�
�

� � � � �
�

� � � � �

�	 � � � � � � � �
�

�
�	

�
� � �

� � �
�

�
�	

�
� � �

� � � �

� � � � �	 � � � � � � � � � �
�

� � � �	 � � �
�

� � �
�

� �

�

�

�

�

�

�

�

�

�

�
�
�

��

�
�	
�
� ��

�
�	

	 �
�

�
�	

	 �
�

�
�
�
�

�
�	

	 �
�

�
�
�
�

�
�
�
�

� �
�

�� �	 � ��
�	 � �	 � � � �	 �

� � � �

� � � �	 � �	 �

� �
�

�	 �
�

�

�
�	 �

�	 �
�	 � � � �	 � � � � � � � �

�
�

�	
�

� � �

&!����"'�����������	��	����
��(�!����������(������*����

47



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

� �� �

�������

�,

� ��

� �� �

� ��
�

� �� � �� � �� �

� �� � �� � �� �

� ��

� �� � �� � �� �

� ��

� ��

� ��

� ��

�

� ��

� ��

� ��

�

� �� �

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�


�

�
������������	��	������

�

�
� � � � � �

� �
�


� �

�
�


�

�
�
�
�
�
�

�
�
�
�
�
�

�
� �

�
� �

�
� �

�
� � �

�
�
�
�
�

�
�

�
�

�
� � � � � �

�
�


�

�
� � � � � �

�
� � � � � � �

� � � � � � � � � �

�
� � � � � � �

�
� � � � � �

�
� � � � � �

� � � � � � �

�
�

��))%

�
�

��))%











�
� �
�

�

� � �




�	

�
� � �

� � � �











� �
� � �

�











� �

� � �

� � � �

 �

�
� � �

� �� � �





 





� �

� �

�

� �
�	
�
�
�
�

�
�	
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
� �

�	
�
�
�
�


 
 � �

�

�
�
�
�

�
�
�
�

�
� �
�

�
� �
�

�
�
�
�











�
� �
�

�

�

�
�
�

�

�
�
�

�

�

�

�

�

�

�

�

�

�
�
�


� 
 � �
�


 
 � � �
� � � � � � � � � �


 
 � �

�

���



� � �

�
� �

�

� �













�

�

�

�
�











�
�
�
�

�





 � �
�




 � �

�
�
�	
�
�
�
�

�
�	
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
� �

�	
�
�
�
�


 
 � � �
�
�	
�
�
�
�

�
�	
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
� �

�	
�
�
�
�

&!����"'�����������	��	����
��(�!����������(������*����

48



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

++

�� � �� � �� � �� �

�� � �� � �� � �� �

�� � �� � �� � �� �

�

� �

�
� � � � � � � �

�
�

�

� �
�
�
�
�
� �

� �
�
� �

�
� �

�
� �

�
�
�
�
�
�

�
�
�
�
�
�

�
� �

�
� �

�
� �

�
� � � �

�
�
�
�

�

�

�
� � � � � � � �

�

�
� � � � � � � �

�
� � � � � � � �

� � � � � � � � �

�
� � � � � � � �

�
� � � � � � � �

�
� � � � � � � �

� � � � � � � � �

�

�

� �
� � � � �	 � �	 � � �

�
� � � � � �

� �
� � � � � � � � � �

�
� � � � � �

�
�	
�
�
�
� �

��
�
�
�
�

�
��
�
�
�
� �	

�
�	
�	
�
�

�	
�
�	
�	
�
�

�
��
�
�
�
�

�
��
�
�
�
� ��

�
�
�
�
�

�
�	 �
� �

�
�

�
� �

� �
� �

�	 �
� �

� �
�

�
�
�

�
� �

� �
�

�
��
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
	 �

�
�
�
�
�

�
�
�
�

�
�
�
�

�

�

�

�

� � � � � � �	 � � � � � � � � �

�
�	
�
�
�
� �

��
�
�
�
�

�
��
�
�
�
� �	

�
�	
�	
�
�

�	
�
�	
�	
�
�

�
��
�
�
�
�

�
��
�
�
�
� ��

�
�
�
�
�

�
�	
�
�
�
� �

��
�
�
�
�

�
��
�
�
�
� �	

�
�	
�	
�
�

�	
�
�	
�	
�
�

�
��
�
�
�
�

�
��
�
�
�
� ��

�
�
��
�
�

&!����"'�����������	��	����
��(�!����������(������*����

49



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

,�

�� � �� � �� � �� �

�� � �� � �� � �� �

�� � �� � �� � �� �

�

� �
� �

�
� � � � � � � �

�
� �

�

�

�
� �

�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�

� �
�

�
�
�

� �
�

�
�
�

�
�
�
�
�
�

�

�

�
� � � � � � � �

�

�
� � � � � � � �

�
� � � � � � � �

� � � � � � � � �

�
� � � � � � � �

�
� � � � � � � �

�
� � � � � � � �

� � � � � � � � �

�

�

� � � �	

�
� � � � � � � � � �	

�
� � � � � �

� � � �

�
� � � � � � � � � �	

�
� � � � � �

�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�
�
�

�
� �
�

�
� �
�

�
�	 �
�

�
� �
�

�
�
�
�

�
�
�
�

�
�
�
�

�

�

�

�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�

�
�
�

�

�
�
�

�

�	

�

�

� � � � � � � � � � � � � � � �

�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

�
�	
�
�
�
�

&!����"'�����������	��	����
��(�!����������(������*����

50



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

-�

�� � �� � ��

�� � �� � ��

�� � �� � ��

�

� �
�

�

�
� � � � � � � �

�
� � �

�

�

�
�
�
�
�
� �

�
�

�
�
�

�
�
�

�
�
�

�
� �

�
�
�

�
� �

�
�
�

� �
�

�
�
�

� �
�

�

�

�
�

�
�

�
� � � � � � � �

�
�

�
� � � � � � � �

�
� � � � � � � �

� � � � � � � � �

�
� � � � � � � �

�
� � � � � � � �

�
� � � � � � � �

� � � � � � � � �

�
�

�
�

� � �	 �

�
� � � � � � � � � � � �

� � � �

�

� � � � � � � � �� � � �

�
�	
�
�
�
� �	

�
�	
�	
�
�

�	
�
�	
�	
�
�

�
� �

�
� �

�
� �

�
� �

�
�
�
�
�
�

�
�
�
�

�

 


�
�
�
�

�

�

	 �

�

�

�

	 �

�
�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�

��	�

�

�

�

�	

�

�

�

�

�

�
�
�
�
�

�
�
�
�

�
��
�
�

�
�
�
�

� �

�	 � � � � � � � � � � �

�
�	
�
�
�
� �	

�
�	
�	
�
�

�	
�
�	
�	
�
�

�
� �

�
� �

�
� �

�
� �

�
�
�
�
�
�

�
�
�
�




�
�	
�
�
�
� �	

�
�	
�	
�
�

�	
�
�	
�	
�
�

�
� �

�
� �

�
� �

�
� �

�
�
�
�
�
�

�
�
�
�




&!����"'�����������	��	����
��(�!����������(������*����

51



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

��

������� �������	� �������
�

��

��

��

��

��

��

��

�
�

������
	��������������������	��	������

� � � � � �

�� ��

�

�

�
� � �


�

�
�

�
�

� � �


�

�
�

�
�

�

�


�
�

�
� �

�
�

�

�

� �

�

��

�
�

��

�
�


�
�

�
� �

�
�

�

�

� �

�

��

�
�

��

�
�


�
�

� � �

�
� � � � � � � � �

�
� � � � � � � � �

�
� � � � � � � � �

�
� � � � � � � � �

�
� � � � � � � � �

�
� � � � � � � � �

�
� � � � � � � � �

� � � � � � � � � �

�
� � � � � � � � �

�

����%

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�
� �

�
�

�

�

�
�
�

�
�

� � � �

�

����%

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�
� �

�
�

�

�

�
�
�

�
�

� � � �

�

 ��%
��))%

�

��))%

� �

�

&��))%'

� � � �

�
�

�

�
�

�

� � � � � � � �

�
� �� �

� � � � �� � ��
� �

� 


�




�

� �

�
�

� �� �
� � � � �� � ��

� �

� 


�




�

� �

� �
� �� �

�
� � �

� � � �
�� � �

� � � � � �
� � �

� � � �
�� � �

� � � � �
�

� � �

�
� � �

� � � �
�� � �

� � � � � �
� � �

� � � �
�� � �

� � � � �
�

� � �

� �
�
� � � �

�
� � � �

�
�
�

�
�
� �

�
� � � �

�
� � � �

�
� � � �

�
�
�

�
�
� �

�
� � � �

�
�

�

� � � � � �
�

� � � � �
�

�
�

� � � � � � �
�

� � � � �
�

�
�

� � � � �

�
� � �

�
�

�
� � �

�

�
�

�
�

�
�

�
�

�
�

�

�

�

�

�
��

�
�

�
�

� � �
�

�

&!����"'�����������	��	����
��(�!����������(������*����

52



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

�����
�
..

��

��

���

��

��

��

��

��

�
� � � �

�� ��

� � �

�� ��

� �
�

�
�

� � �


�

�
�

�
�

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� � �
� � � � � � � � �

� �� ��

�
�

� �

�
�

�

�

� �

�

�
�

�
�

�


�

�
�

�
�

� � �
�
�

�
�

� � � �

�
� � � � � � � �

�
�

�
�

�
� � � � � � � �

�
�

�
�

�

�� ��

� � �


�
�� ��

� � � �

�

�
�

�
�

� � �


�

�
�

�
�

�
�

� �
�

�
�
�

�
�

�
� � � � � � � � �

�

� �

� � �

� �

� � �

� �

� � � � � � � � � �

�
� � � � � � � � �

�
� �

�
� � � � � � � � �

� �� ��

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�
� �

�
� � � � � � � � �

� �� ��

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�
� �

�

� � � �

�
�

�

�
�

�

�
�

�

�
�

�

� � � � � � � � �
� � �

� � � �
�� � �

� � � � �

�
�

�
�

��
�� �� � �� �� �

�

�� � ��
� �

�

�

� �
� �� �

� � � � �� � ��
� � � � �

�
�

�
� � � � �

�
�

�
�
�

�

�
�

�

�
�

�

�

�
�

�

�
�

�
�

�
�

�
� �

�
� �

�
�

�
�

�
� � �

�
�

�
� � �

�

�
�

�
�

�

�
�

�
�

�
�

�
�

�
�

�
�

� � � �
�

�� �� � �� �� �

�

�� � �
� �

�

�

� �
� � �

� � � �
�� � �

� � � � �

� � � �
�

�� �� � �� �� �

�

�� � �
� �

�

�

� �
� � �

� � � �
�� � �

� � � � �

� �
�
� � � �

�
�
�

� � �
�
� � � �

�
�
�

�
�
� �

�
� � � �

�
� � � �

�
� � � �

�
�
�

�
�
� �

�
� �

� � � � � � � � � �
�

� � � � � � � � � � � � � � �
�

� � � � �
�

�
�

�

�
� � � � �

�

�
�

�

�

�

�

�
�

�
�

�
�

�
�

� � �
�

�
�

� � �

�

�
�

�
�

�

&!����"'�����������	��	����
��(�!����������(������*����

53



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

��������� ������
 ���������
/-

�
� � �

�� ��

�

�� ��

� � �

� �

� �

�
� �

�
�

�

�

�
�
�

�
�

� � � �
� �

�
� � � � � � � � �

�

�
�

�
� �

�
�

�

�

� �

�

�
�

�
� �

� � � � � �
� � � � � � � � �

�

�
� � � � � � � � �

�
� � �

�
�

�
�


�

�
� � � �

�
� � �

�
�

�
�


�

� � � � �

�
�

�
� �

�
�

�

�

� �

�

�
�

�
� �

� � � � � �
� � � � � � � � �

�

�
�

�

�

� �
� �

�
�
�

�

�

�
� �

�
�

� �
�

�
� � �

�
�

�
�

�
� � �

� �

�

� �

� � �

� � � � � � � � � �

�
� � � � � � � � �

� �

� �

�
� �

�
�

�

�

�
�
�

�
�

� � � �
� �

�
� � � � � � � � �

�

� �

� �

�
� �

�
�

�

�

�
�
�

�
�

� � � �
� �

�
� � � � � � � � �

�

�

�

�

� �

�
�

�

�
�

�

�
�

�

�
�

�

�
� � �

� � � �
�� � �

� � � � �
�

� � � � � � �
�

�� �� � �� �� �

�

�� � �
�

�
� �� �

� � � � �� � ��
� � � � �

�
� �� � �

�
�

�
��

�� �� � �� �� �

�

�� � ��
�

�
�

�
�
�

� � �

�

� � �
�

� � �

��

� � �
�

� � �

��

�

�
�

�

�
�

� � �

�

� � �

�

� � �

�

� � �

�

� � �

�

�

�
� �� �

� � � � �� � ��
� � � � �

�
� �� � �

�
�

�
��

�� �� � �� �� �

�

�� � ��
�

�
�

�
�

�
�

�

�

�

�
��

�
�

�
�

� � �
�

�
�

� � � � �

�

�
�

�

�

�

�

�
�

�

�

�
�

�

�

�
�

�
�

�

�

�

�

�
�

�

�

�

�

�

�

�
�

�

�
�

�
�

�
�

�
�

�
� � �

� � � �
�� � �

� � � � �
�

� � � � � � �
�

�� �� � �� �� �

�

�� � �
�

�
� � �

� � � �
�� � �

� � � � �
�

� � � � � � �
�

�� �� � �� �� �

�

�� � �
�

� �
�
� � � �

�
� � � �

�
�
�

�
�
� �

�
� � � �

�
�

� � �
�
� � � �

�
�
�

� � �
�
� � � �

�
�
�

�

� � � � � �
�

� � � � �
�

�
�

� � � � � � � � � � � � � � �
�

� � � � �

�
�

�
�

�
�

�

�

�

�
��

�
�

�
�

� � �
�

�
�

� � � � �

�

�
�

�

�

�

�

�
�

�

&!����"'�����������	��	����
��(�!����������(������*����

54



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

������
 ������� ������� ������� ������

�0,

�

�� ��

� � �

�� ��

� � �

�� ��

�

� �

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�
�

� �

�
�

�

�

� �

�

�
�

�
�

�
�

� �

�
�

�

�

� �

�

�
�

�
�

�
�


�� � � � � � � � � �
� �� �� �

� � � � � � � � �
� �� ��

�
�
�

�
�

� � � � � � � � � �

�

�
�

�
�

� � �
� �

� � �
� �

�

� �

�
�

� �

�
�

�

�

� �

�

�
�

�
�

�
�

� �

�
�

�

�

� �

�

�
�

�
�

�

�
�

�
�

�
�

� �
�

�
�
�

�
�

�

�

�

� �
� �

�
�
�

�

� � � � � �

�

� �

� � �

� �

� � �

� �

� � � � � � � � � �

�
� � � � � � � � �

�

� �

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�
� �

�
�

�

�

�
�
�

�
�

�

� �

�
� �

�

� � � � � �

�
�

�

�
�

�

�
�

�

�
�

�

�
�

�

�
�

�

�

�

�

� �
� � �

� � � �
�� � �

� � � � � �
� � �

� � � �
�� � �

� � � � �

�

�

�

� �
� �� �

� � � � �� � ��
� � � � � �

� �� �
� � � � �� � ��

� � � � �

�
� � �

� � �
�

�� � �
� �

�
�

�
�

� � �
� � �

�
�� � �

� �
�

�
�

�
�

�
� � �

�
� � �

�
� � �

��

�
�

�
�

� � �
�

� � �
�

� � �

��

�
�

�
�

�

�

�

�

� � �

�

� � �

�

� � �

�

�

�

�

�

� � �

�

� � �

�

� � �

�

�

�

�

�

�

�

�

�

� �
� �� �

� � � � �� � ��
� � � � � �

� �� �
� � � � �� � ��

� � � � �

�
�

�
�

�
� � �

�
�

�
� � �

�

�
�

�
�

�
�

�
�

�
�

�

�

�

�

�
��

�
�

�
�

�

�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�
�

�

�

�

�

�

�

�
��

�
�

�
�

�

�
�

�
�

�
�

�
�

�
�

�
�

�

�

�

� �
� � �

� � � �
�� � �

� � � � � �
� � �

� � � �
�� � �

� � � � �

�

�

�

� �
� � �

� � � �
�� � �

� � � � � �
� � �

� � � �
�� � �

� � � � �

�
� �

�
� � � �

�
� � � �

�
� � � �

�
�
�

�
�
� �

�
� � � �

�
� � � �

�
� � � �

�
�
�

�
�
� �

�
� �

� � � � � � � � � �
�

� � � � �
�

�
�

� � � � � � �
�

� � � � �
�

�
�

�

�
�

�
�

�
� � �

�
�

�
� � �

�

�
�

�
�

�
�

�
�

�
�

�

�

�

�

�
��

�
�

�
�

�

&!����"'�����������	��	����
��(�!����������(������*����

55



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

������� ������� ������� ������� ������


��+

�

�
� � � � �

�
� � � � � � � � �

� � � �
� � �

� � � � � �
�

�


�
� � � �

� �

� � � � � �
�

�
�

�

�
� �

�
� � �

� � � � � �
�

�
�

� �

� � �

�
� � � � � � � � �

� � �

�
� � �

� � � � � �
�

� �
�

� �

� �

�
� �

�
� � � � � �

� � � �
� � � � � � � � �

�

�

�
� � � � �

�
�
�

� � �

�

� � � � � �
�

�
�

� � �

�

�
� � � � � �

� � � � � � � � �
� � �

�
�

� �

�
�

�

�

� �

�

� �

�

�
� �

�
�

� �
� �

�
�
�

�
�

� �
�

�

�

� �

�
�

� �

� � �

� �

� � �

� � � � � � � � � �

�
� � � � � � � � �

�

� � � �
� �

�
� � � � � � � � �

� � �

�

� �

�
� �

�
�

�

�

�

�

�
� � � � �

�
� � � � � � � � �

� � �

�
� � �

� � � � � �
�

�

� �

�
� �

�

� �

�

�

�

�

�

�

�

�

�

� �

�

� �

�

�

�

�

�

�

�

��

� �

�

�

��

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
� � � � � � �

�
�� �� � �� �� � �

�� � �
� � � �

�

�

�

�

�

�

�

�

�

�

�

�

�

� �

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

� �

�

�

�
�

�

�
�

�

�

�

�

�

��

� �

�

�

�

�

�

�

�

�

�

�

��

� �

� �

�

��

� �

�

�

��

�
�

�

�

� �

�

� �

�

�

�

�

�

��

� �

�

�

�

�

�

�

� �

�

��

� �

�

�

��

�
�

�

�
� � � � � � � �

�� �� � �� �� �
�

�� � �
� �

�
�

�
�

� � �
� � �

�
�� � �

�

� �

�

� � �
�

� � �

��

� � �
�

� � �

��

�
�

�
�

� � �
�

� � �
�

� � �

��

�

� �

�

� � �

�

� � �

�

� � �

�

� � �

�

�

�

�

�

� � �

�

� � �

�

� � �

�

�

�
� �� � �

�
�

�
��

�� �� � �� �� �

�

�� � ��
� �

�

�

� �
� �� �

� � � � �� � ��
�

� �
�

�
�

� � � � �

�

�
�

�

�

�

�

�
�

�
�

�
�

�
�

� � �
�

�
�

� � �

�

�

�

�
�

�
�

� � �

�

�
�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�
�

�
� � � � � � �

�
�� �� � �� �� �

�

�� � �
� �

�

�

� �
� � �

� � � �
�� � �

�

�
� � � �

�

�

�

�
�� �� � �� �� �

�

�� � �
� �

�

�

�

�
� � �

� � �

�

�� � �
�

� �
�
�

� � �
�
� � � �

�
�
�

� � �
�
� � � �

�
�
�

�
�
� �

�
� � � �

�
� � �

� �
� � � �

�
�
�

�

� � � � � � � � � � � � � �
�

� � � � � � � � � � � � � � �
�

� � � � �

� �
�

�
�

� � � � �

�

�
�

�

�

�

�

�
�

�
�

�
�

�
�

� � �
�

�
�

� � �

�

�

&!����"'�����������	��	����
��(�!����������(������*����

56



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

������� ��������� �����	


���

�

�� �� �
� � �

� � � � � �
� �� ��

�
� � � � �

�

�� �� �
� � �

� � � � � �
� �� ��

�
� � � � �

�

�
�

�
�

�
� � �

� � � � � �
� �

�
�
�

�

� �

� � �

�
�� �� �

� � � � � � � � �
� �� ��

�
�

� �

� �

�
� � � � � � �

�
�

�

� �
� � �

� � � �

�
�
�

�
�

�
�

� �

�
�

�

�

� �

�

�
�

�
� �

� � � � �

�

�
�

�
�

�

�

�

� �
� �

�
�
�

�

�

�
�

�

� � � �

�

� �

� � �

� �

�

� �

� � � � � � � �

�
� � � � � � �

� �
�

�
�

�

� �

�
� �

�
�

�

�

�
�
�

�
�

� � � �
� �

�

�� �� �
� � �

� � � � � �
� �� ��

� � � �
� �

�

�

�

� � � �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� �

�

� �

�

� �

�

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

� �

�

�

�

�

�

�

�

�

�

�

�

� �

�

� �

�

�

�

�

�

�

�

�

�

� �

�

� �

�

� �

�

� �

�

�

�

�

�

��

� �

�

�

�

�

�

�

� �

�

��

� �

�

�

��

�
�

�

�

� �

�

� �
�

�
�

�

�

�

�

� �

�

�

�
�

�

�
�

�

�
�

�

�
�

�
� � �

� � �
�

�� � �
� �

�
�

� �
� � � � � � �

�
�

�
� � �

�
� � �

�
� � �

��

�
�

�
�

� � �

�

� � �
�

�

�

�

�

� � �

�

� � �

�

� � �

�

�

�

�

�

� � �

�

� � �

�

�

� � � � �
� �� �

� � � � �� � ��
� � � � �

�
� �� � �

�
�

�

�
�

�
�

�
�

�
�

�
�

�

�

�

�
��

�
�

�
�

� � �
�

�
�

� � �

�
�

�
�

�
�

�
�

�

�

�

�

�

�
��

�
�

�
�

�

�

�
�

�
�

�

�

�

�
�

�
�

�
�

�
�

�
�

�
�

� � � � �
� � �

� � � �
�� � �

� � � � �
�

� � � � � � �

�

�

�

�

�
� � �

� � �

�

�� � �
� �

�

�

�
�

� � � � � � �

�
� �

�
� � � �

�
� � � �

�
� � � �

�
�
�

�
�
� �

�
� � � �

�
�

� � �
�
� �

�
�

�
� � � � � � �

�
� � � � �

�
�

�
� � � � � � � � �

�
�

�
�

�
�

�
�

�
�

�

�

�

�
��

�
�

�
�

� � �
�

�
�

� � �

&!����"'�����������	��	����
��(�!����������(������*����

57



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

�

�����
� ������� �����
$

���

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

�
� � � � � � � � �

� � �

�

�����������
����������������
�
� � � �

�
�

� �

�

� � � � � �
� � �

�

�

�

�

�

�

�

�

�

�

�

�
� � � � � � � � �

� � �

�
�

�

�

�

�
�

�

�

�

�

� �
� �

�
� � � � � �

� � �

�


�

� �

� �

�

� � � �
�

�
�

�

� �
� �

�

� � � �
�

�
�

�

� �
� �

�

�
� � � � � � � � �

� � �

�


�
� �

� �

� �
�

�

� �
� �

�
�
�

�


�

� �
� �

�

� �

�

� �
� �

�
� � �

� �

� � � �

� � � �

� �

� � � �

�
� � � � � � � �

�

�
� � � � � � � � �

� � �

�

� � � �

�

�
� � � � � � � � �

� � �

�

 ��%

�

����%

� � �

�

� �

�

����%

���

� �

� �

�
� �

�


���
� � � �

�

� �

�


���

� �

� �

�

�

�

�

�

�

�

��

� �

�

�

��

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

� �

� �

�

�

�

�

�

�

�

�

� �

�

�

�

�

�

�

�

�

�

�

�

� �

�

� � �
�

�
�

�
�

�
�

�
� �

�
�
�

�
�

�

�

�

�

�

��

� �

�

�

�

�

�

�

�

�

�

�

��

� �

� �

�

��

� �

�

�

��

�
�

�

�

� �

�

� �

�
�

�
�

�
�

�
�

�
� �

�
�
�

�
�

�
�� �� � �� �� �

�
�� � �

� �
�

�
�

� � �
�

�
� � �

� �

��

� � �
�

� � �

��

�
�

�
�

�

�
�

�
�

�
�

�
�

�
� �

�
� �

�
�
�

� �

�

� � �

�

� � �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
��

�
�

�
�

��
�� �� � �� �� �

�

�� � ��
� �

�

�

� � � � � � �� � �

� �

�

�
�

�

�

�

�

�
�

�
�

�
�

�
� � �

�
�

� � �

�

�
�

�

�

�

�

�

�

�
�

�
�

�
�

�

� � �
�

�
� � �

�
�

�
�

�
�

�
�

�
�� �� � �� �� �

�

�� � �
� �

�

�

�

� � � � � �� � �

�
�� �� � �� �� �

�

�� � �
� �

�

�

�
� �

�

� � � � � �

� �
�
�
�

� � �
�
� � � �

�
�
�

�
�
� �

�
� � � � � � � � � �

� � � � � �
�

� � � � � � � � � � � � � � � � �

� �

�

�
�

�

�

�

�

�
�

�
�

�
�

�
� � �

�
�

� � �

&!����"'�����������	��	����
��(�!����������(������*����

58



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

��/

�

� �
� � � �

� 	

�

�

�

�

�

�

�

�

	

�

�

�

�

�

	

�

�

�

�

�

�

�

�

� �

�

�

�

�

�
� � � � � �

�

� �
� �

� �

�

� � � � � �

�
� �

� � � �

�

� � � �

�

� �

� �

�
� � � � � � �

� � � � � � � �

�
� � � � � � �

�

� � � � � �

�
� �

� � � �

�
� � � �

� �

�
� �

� � � �

�
� �

� �

�

�







�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�







�

�

�

�

�

�





	

	






�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�






�
�

�
�

�
�











�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�






�
�

�
�

�
�







 � � � � �
� � � 
 � � �


	






�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�





� �
�
� �

�
�
� 



	






�

�

�

�

�

�

�
�

�
�

�
�

�
�

�
�






�

�

�

�

�

�







	


 �	 � � � � � � � 
 � � � 



 � � �
� �

� � � 
 �

�

� �

�

�


 � � �
� �

� � � 
 �

�

� �

�

�


 �	 � � � � � � � 
 � � � 



 � � � � � � � � 
 � � � 
	


 � � � � � � � � 

�	 � � 



 � � � � � � � � 
 � � � 
	


 � � �
� �

� � � 
 �

�

� �

�

�

&!����"'�����������	��	����
��(�!����������(������*����

59



�

�

�

�

�

�

�

�

�

�

��%����

	
%����

��%�����&��'

�������

�������&�'

�������&�'

��������&��'

�
�%����

�

%

����%

���%

��
%��%

���%��

���%���

��
%

��%

�
%

��,

�

� �
� � � �

�

�

�

�

�

	
	

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
� �

�
� �

�

�

� �
� � � �

�

� �
� �

� �

�
� �

� � � �

� � �

� �

�

� �
� �

�
� � � � � � � �

� � � � � � � � �

�
� � � � � � � �

�

� �
� �

� �

�
� �

� �
� �

�
� �

� �
� �

�

�

�

��

� �

�

�

�







�

�

�

�

�

�







�

�

�

�

�

�













�

�

� �

�
�

�
�

�
�






�
�

�
�

�
�






�
�

�
�

�
�













�

�

�

�

�

�

�
�

�
�

�
�






�
�

�
�

�
�






�
�

�
�

�
�













�

� �

�

�

�

�� � � 

� �

�



� �
�


 
 �
� �

�

�

� �

�

�

�




	
�
�

�
�

�
�






�
�

�
�

�
�




�






�
�

� �

�
�

�
�

�
�





	

�

�

�

�

�

�





�

� �

�

�

�

�

�





�







�

�
� �

� � � 

� � � 
 �� � � 
� 
 �

� �

�

�

� �

�	 � � � 

� � � 
 
 �

� �

�

�

� �

�	 � � � 

� � � 
 
 �

� �

� � � 
	
� � � 


� � � 
 
 �

� �

�� � � 
 � � � 

� � � 
 
 �

� �

� � � 
	
� � � 
� � � � 
� 
 � � �

�� � � 
 � � � 

� � � 
� 
 � � �

�

�

� �

�	 � � � 

� � � 
 
 �

� �

&!����"'�����������	��	����
��(�!����������(������*����

60



°

¢

°

¢

°

¢

°

¢

°

¢
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