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STATISTINE MUZIKOS RITMO
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SIMFONINE MUZIKA

Anotacija

Straipsnyje statistiniais metodais nagrinéjama
Ciurlionio simfoninés muzikos ritmika. Analizuotos
ritminés formulés, ju dazniai bei kaita ankstyvojo ir
brandaus kiirybos laikotarpiais. Rezultatai palyginti
su ankstesniy Ciurlionio ritmikos tyrimy rezultatais,
gautais analizuojant Ciurlionio fortepijoning muzika
(Ambrazevicius, Kucinskas, 2010). Tyrimai leido nu-
statyti visai Ciurlionio kiirybai biidingas ritmines for-
mules, i$skirti tipines ankstyvojo ir brandaus laiko-
tarpiy simfoninés muzikos ritmines formules. Siais
tyrimais taip pat patvirtintos ankstesnés Lietuvos mu-
zikology izvalgos apie vélyvosios kiirybos didesng ir
turtingesng ritming jvairove lyginant ja su ankstyvuo-
ju kiirybos laikotarpiu.

Atlikta vidiné ankstyvojo laikotarpio simfoniniy
kiiriniy ritmikos analiz¢ leido iSryskinti ritmikos ne-
atitikimus tarp kompozitoriaus Jurgio Juozapaicio
rekonstruotos partitiiros ,,Kestutis* ir paties Ciurlio-
nio simfoniniuose kiiriniuose naudoty ritminiy for-
muliy.

Prasminiai Zodziai: Mikalojus Konstantinas
Ciurlionis, simfoniné muzika, statistiné analize, rit-
mika.

IZanga

Siame straipsnyje toliau tesiami Ciurlionio mu-
zikos statistiniai ritmikos tyrimai. Si karta démesys
sutelkiamas i Ciurlionio simfoning muzika: analizuo-
jamos Ciurlionio simfoninés muzikos ritminés formu-
lés, ju dazniai ir kaita tiek ankstyvuoju, tiek ir bran-
dziuoju kirybos laikotarpiais. Rezultatai palyginti
su ankstesniy Ciurlionio ritmikos tyrimy rezultatais,
gautais analizuojant Ciurlionio fortepijoning muzika.
Atlikta vidiné ankstyvojo laikotarpio simfoniniy k-
riniy ritmikos analizé leido patikrinti rekosntruotos
(J. JuozapaiCio orkestruoté) uvertitiros ,,Kestutis*
partitiiros ir originaliy Ciurlionio partitiiry ritmika.

Tyrimo objektas — Ciurlionio simfoninés muzi-
kos ritmika.

Tyrimo tikslas — nustatyti badingas Ciurlionio
simfoninés muzikos ritmines formules, ju panaudo-
jimo daznius, ivertinti simfoninés ir fortepijoninés
Ciurlionio kiirybos ritminiy formuliy analogijas. Pa-
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Abstract

The paper presents the statistical analysis of
Ciurlionis’ symphonic music rhythmic. Rhythmic
formulas, their frequencies and change during the
early and mature creation periods are dealt with. The
results are compared with previous Ciurlionis’ rhyth-
mic studies results obtained from the analysis of
Ciurlionis’ piano music (Ambrazevi¢ius, Kuginskas,
2010). The study identified rhythmic formulas char-
acteristic of all Ciurlionis’ symphonic oeuvre, and
distinguished typical rhythmic symphonic music
formulas of the early and mature creation periods.
The research also confirmed the previous insights of
Lithuanian musicologists about larger and wider va-
riety of the late creative period of Ciurlionis in com-
parison with the early period.

A parallel inside analysis of symphonic music
rhythmic allowed highlighting the rhythmic discrep-
ancies between the score of Kestutis reconstructed
by Jurgis Juozapaitis and the rhythmic formulas used
by Ciurlionis himself in his symphonic oeuvre.

Keywords: Mikalojus Konstantinas Ciurlionis,
symphonic music, statistical analysis, rhythmic.

Introduction

This paper continues the statistical analysis of
Ciurlionis’ music rhythmic. This time, the focus is on
Ciurlionis’ symphonic music. Here, rhythmic formu-
las, their frequencies and change during the early and
mature creation periods are presented. The results are
compared to the ones obtained from the analysis of
Ciurlionis’ piano music. A parallel inside analysis of
symphonic music allowed checking the rhythmic of
reconstructed orchestration (by Jurgis Juozapaitis) of
score of Kestutis overture and the original rhythmic
of Ciurlionis’ score.

The research object is rhythmic of Ciurlionis’
symphonic music.

The research aim is to identify rhythmic formu-
las characteristics of Ciurlionis’ symphonic music,
the frequencies of their use and to assess the rhyth-
mic formulas analogies of Ciurlionis’ symphonic
and piano oeuvre. The additional aim of the research



pildomu tyrimo tikslu tapo natiiraliai susiformavusi

galimybé palyginti J. Juozapaicio rekonstruotos uver-

tidiros ,,Kestutis ritmika su Ciurlionio partitiromis.
Tyrimo metodas — statistin¢ analizé.

1. Apie statistinius muzikos teksto tyrimus

Muzikos teksto (naty) klausimus pasaulyje inten-
syviau pradéta nagrinéti XX a. pradzioje. Atradimai
kalbotyroje, jos tyrimy metodai iSplito ir buvo tai-
komi kitose humanitariniy moksly Sakose. Ilgainiui
muzikologijoje taip pat pradétas taikyti muzikos teks-
to struktiirinis, semiotinis, hermeneutinis ar fenome-
nologinis tyrimo metodai. Bet Siandien akivaizdus
atvirkstinis procesas — tiksliyju moksly tyrimy meto-
dologijos integracija { humanitarinius mokslus, tarp
ju ir { muzikologija: tai Markovo grandiniy, klaste-
riné, laiko eiluciy, neparametrinés statistikos ir kiti
analizés metodai. Be to, Siandien muzikos kuriniy
analizei yra taikomi ir hierarchiniai Dirichle procesai
(Ren, Dunson, Linfroth, Carin, 2010), tikimybiniai
polifoninés muzikos analizés modeliai (Temperley,
2009), nagrinéjama automatinio akomponavimo pro-
blematika (programiniy pakety ,,Sibelius®, ,,Finale*
plétiniai), taikant Bajeso tikétinumo tinklus, salygi-
nius Gauso skirstinius ir tikétinumo maksimizavimo
algoritma (Raphael, 2001). Si pasauliné patirtis gana
iSsamiai apibendrinama J. Berano knygoje ,,Statistics
in Musicology* (Beran, 2004).

Pasaulinéje praktikoje pastebima tendencija daz-
niau analizuoti skambancia ar jrasyta muzika. Grafi-
niam naty tekstui analizuoti tiek matematiniy, tiek
statistiniy metody néra daug. Tradiciskai taikomi tie
patys, tik adaptuoti metodai, skirti analizuoti raidinius
ar zodinius, skaitmeninius ar vektorinius duomenis.
Pradedant statisting naty teksto analize, pirmiausia
susiduriama su duomeny parengimo problematika.
Automatiniai keitikliai, transformuojantys grafini na-
ty teksta i statistinei analizei tinkama formata (apra-
$a), palieka nemazai klaidy, dalies teksto neatpazista
arba interpretuoja klaidingai. Dél to tenka atsisakyti
klaidingai perskaityty duomeny, o tai kartais sudaro
gana reikSmingg tiriamosios medziagos dali. Neretai
mokslininkai kuria papildomas kompiuterines pro-
gramas, skirtas konkretiems duomenims apdoroti ir
leidzianc¢ias sumazinti klaidy bei nepanaudoty duo-
meny kiekij. Viena i$ Zymiausiy tokio tipo programuy
yra ,,Humdrum* (Huron, 1998). Lietuvoje panasis
tyrimai kol kas atliekami analizuojant ne muzikos,
bet rasytinés kalbos tekstus. Pavyzdziui, nagrinéjant
bendrinés lietuviy kalbos fonologija, naudojama spe-
cialiai Siam tikslui adaptuota ,, Turbo Pascal 7* pro-
grama (Girdenis, Karosiené, 2010).

Matematinés statistikos metodai tyrinéjant Ciur-
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became a naturally originated possibility to compare
the rhythmic of Kestutis overture reconstructed by
J. Juozapaitis with Ciurlionis’ score.

The research method is statistical analysis.

1. About Statistical Research of a Musical Text

Research into the issues of a musical text was
globally started at the beginning on the 20 century.
Discoveries in linguistics and its research methods
spread and were applied in other branches of the hu-
manities. For a long time, structural, semiotic, her-
meneutic or phenomenological research methods
have been also applied in musicology. At present, an
opposite process has become evident: research meth-
odologies of exact sciences have been integrated into
the humanities, including musicology. It includes
Markov chains, cluster, time lines, non-parametric
statistics and other methods of analysis. In addi-
tion, up to date, hierarchic Dirichlet processes (Ren,
Dunson, Linfroth, Carin, 2010), probability models
of polyphonic music analysis (Temperley, 2009) are
applied; problems of automatic accompaniment (ex-
tensions of Sibelius, Finale software) are analysed
by applying Bayesian probability networks, relative
Gaussian distributions and the algorithm for prob-
ability maximisation (Raphael, 2001). This global
experience is thoroughly generalised by Beran in
Statistics in Musicology (Beran, 2004).

A global tendency has been observed to anal-
yse more played or recorded music. There are not
so many either mathematical or statistical methods
for the analysis of a graphical music text. Tradition-
ally, similar but adapted methods are used to analyse
literal/verbal, digital or vectorial data. At the begin-
ning of statistical sheet music analysis, one faces
the problem of information preparation. Automatic
converters transforming graphic sheet music into
the format appropriate for statistical analysis leave
quite a lot of errors, do not recognise the text or pres-
ent invalid interpretation. Therefore, it is necessary
to reject faulty read data which sometimes com-
prises quite a significant part of research material.
Researchers often make additional software for the
processing of particular data that allows reducing er-
rors and the amount of unused data. One of the most
familiar is Humdrum (Huron, 1998). In Lithuania,
similar research is done for the analysis of language,
not music. E.g. for the analysis of Lithuanian col-
loquial phonology, adapted software Turbo Pascal 7
was used (Girdenis, Karosiené, 2010).

Mathematical-statistical methods applied in the
analysis of Ciurlionis’ music, and in Lithuanian mu-
sicology in general, are still new and rarely used.
This was determined by the evident one-sidedness
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lionio muzika iki Siol yra vis dar retai taikomi meto-
dai. Tai nulémé paskutiniaisiais deSimtmeciais mazai
kintantis Lietuvos muzikology naudojamos tyrimy
metodologijos vienpusiSkumas. Pirmieji bandymai
taikyti matematinius (aritmetinius) tyrimo metodus
sietini su muzikologo Antano Venckaus (1934-1975)
darbais. Jo atlikta fortepijoninés Fugos b-moll (Venc-
kus, 2000; studijarengta 1974—1975 m.) ir simfoninés
poemos ,,Jura“ (Venckus, 1959) israiskos priemoniy
analize yra vertinga iki iy dieny. Buvo analizuojama
Fugos ritmika ir jos santykis su skambéjimo inten-
syvumu ir nustatytas tipinis ritminés arkos modelis,
apibiidintas kaip esminé Ciurlionio ritminés raigkos
priemoné (Venckus, 2000, 76).

Rimtautas Kasponis 1992 m. paskelbé monogra-
fija apie lietuviy muzikos melodikos ir harmonijos
bruozus (Kammornuc, 1992). Joje R. KaSponis tyré
statistinius keturiy muzikos (notacijy) im¢iy pana-
Sumus ir skirtumus: lietuviy liaudies dainy, lietuviy
kompozitoriy muzikos, nelietuviy (ivairiy Europos
tauty) liaudies dainy ir nelietuviy (ivairiy Europos
Saliy) kompozitoriy muzikos. Jis atliko y? kriterijaus
testus, nagringjo ivairius melodijos ir harmonijos
elementy rinkinius. Viename i§ skyriy nagrinéjamos
metrinés hierarchijos, gaunamos apskaiciuojant na-
ty ivairiose metro pozicijose procentinius dydzius
(Kammonuc, 1992, 61-79). Kasponis pri¢jo prie is-
vados, kad ,lietuviy muzikinio folkloro metrinio
funkcionalumo specifinius savitumus ryskiausiai at-
skleidzia silpniausios metrinés dalies pulsacija® (Kas-
ponis, 1992, 197).

2010 m. paskelbti Ry¢io Ambrazeviciaus ir Da-
riaus Kuéinsko Ciurlionio fortepijoninés muzikos rit-
mikos tyrimai (Ambrazevicius, Kuc¢inskas, 2010). At-
liekant Siuos tyrimus taip pat buvo taikytas statistinis
ritminiy formuliy tyrimo metodas, nagrinétos metri-
nés hierarchijos, jos lygintos su lietuviy (dzaky) ir
lenky liaudies muzikos ritmika, siekta nustatyti juy ry-
§i su ankstyvaja ir vélyvaja Ciurlionio kiiryba. Priei-
ta prie i§vados, kad ,,Ciurlionio vélyvojoje kiiryboje
naudotos ritminés formulés akivaizdziai skiriasi nuo
ritminiy formuliy, biidingy tiek lietuviy, tiek lenky
liaudies muzikai.“ Be to, ,,Ciurlionio kiiriniuose, lygi-
nant tiek su lietuviy, tiek ir su lenky liaudies muzika,
akivaizdus ritmo smulkinimas, stipréjantis vélyvojo-
je kiiryboje® (Ambrazevicius, Kucinskas, 2010, 22).

2. Tyrimo metodologija

Tesiant anksé¢iau pradétus Ciurlionio muzikos
ritmikos tyrimus (Ambrazevicius, Kucinskas, 2010)
taikytas analogiskas metriniy hierarchijy analizés
metodas (Huron, 2006). Pradzioje visas grafinis naty
tekstas buvo perraSytas i dvejetaing sistema, t. y. Sif-
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of methodology and the preparation model used by
Lithuanian musicologists. The first attempts to ap-
ply mathematical (arithmetic) research methods are
linked to Antanas Venckus’ (1934-1975) work. His
analysis on the means of expression of Ciurlionis’ pi-
ano Fugue b-moll (Venckus, 2000; the study made in
1974-1975) and symphonic poem The Sea (Venck-
us, 1959) have been relevant till the present. E.g. the
Fugue rhythmic and its relation to the intensity of
sound were analysed, a typical rhythmic arc model
was identified and described as an essential means
of Ciurlionis’ rhythmic expression (Venckus, 2000,
76).

In 1992, Rimtautas Kasponis published a mono-
graph on the features of Lithuanian music methods and
harmony (Kammonwuc, 1992). In the book, Kasponis
studied statistical similarities and differences of four
musical samples (notations): Lithuanian folk songs,
music by Lithuanian composers, non-Lithuanian
(different European nations) folk songs and music by
non-Lithuanian (different European countries) com-
posers. He carried out the criterion ytests, analysed
different collections of melody and harmony. In one
of the chapters, metric hierarchies are also analysed;
they are obtained by calculating percentage values of
notes in different meter positions (Kammonuc, 1992,
61-79). Kasponis concluded that “specific peculiari-
ties of Lithuanian musical folklore meter functional-
ity are most vividly revealed by the pulsation of the
weakest meter part.” (Kasponis, 1992, 197)

The Ciurlionis’ piano music rhythmic research
carried out by Rytis Ambrazevic¢ius and Darius
Kucinskas was published in 2010 (Ambrazevicius,
Kucinskas, 2010). The statistical thythmic formulas
research method was also used, meter hierarchies
were analysed and they were compared to Lithu-
anian (Dzitkai) and Polish folk music rhythmic, it
was aimed to identify their links to the early and
late creative works by Ciurlionis. The conclusion
was that “rhythmic formulas used in the late period
of Ciurlionis’ creative work are apparently different
from the rhythmic formulas characteristic to both
Lithuanian and Polish folk music.” In addition, “in
Ciurlionis oeuvre in comparison to Lithuanian and
Polish folk music, the breakup of rhythm is evi-
dent, and gets stronger in the late creative work.”
(Ambrazevicius, Kucinskas, 2010, 22)

2. Methodology of the Research

Following the earlier research on Ciurlionis’ mu-
sic thythmic, analogical metric hierarchies’ analysis
method was applied (Huron, 2006). At the beginning
all the graphical sheet music, notation has been tran-
scribed into the binary system, i.e. encoded in a bi-
nary code, where numeric value “1” means a note or



ruotas binariniu kodu, kuriame skaicius ,,1 reiskia
nata ar jos pradzia, o skaicius ,,0° — pauzg arba natos
tesinj. Tai buvo atlikta tokia seka:

a) naty tekstas perkeltas | kompiuteri. Jau publikuoti
kiiriniai buvo skenuoti ir iSsaugoti ,,*.pdf forma-
tu, o naujai perrinkti kiiriniai iSsaugoti ,,*.mus*
formatu (naudojant programa ,,Finale®);
suvienodintas duomeny formatas. Tuo tikslu pro-
grama ,,Finale® surinkti kiiriniai (,,*.mus* forma-
tas) ir programa ,,PDF to Music* skenuoti naty
puslapiai eksportuoti i ,,*.xml* formata;
duomenys i§ ,,*.xml“ formato perkoduoti / §if-
ruoti { binarini koda naudojant programini koda,
sukurta SAS (angl. Statistical Analysis System)
aplinkoje.

Gautas duomeny rinkinys apémé visa Ciurlionio
simfoninés muzikos ritmika. Tac¢iau dalies ritminiy
formuliy, kuriose buvo ypatingos ritminiy verciy
dalybos atveju (duolés, triolés...), nebuvo galima
panaudoti tolesniam tyrimui, nes tokie atvejai never-
¢iami | binarinj koda. Siekiant suvienodinti duome-
nis, kad juos biity galima palyginti su ankstesniais
fortepijoninés muzikos tyrimais, a) atsisakyta ritmi-
niy formuliy, kuriose yra smulkesniy naty nei Sesio-
liktinés; b) sudétinis 4/4 metras pakeistas i du 2/4
metro taktus. Ritminés formulés skaiciuotos visose
instrumenty partijose, neisskiriant pagrindinés melo-
dijos ir neatsisakant kituose instrumentuose uzrasyto
kitokio ritminio piesinio. Tokiu biidu buvo sudaryta
bendroji aibé ritminiy formuliy. Pagal metring pulsa-
cija ritmai pasiskirsté taip: 28134 taktai 2/4 metru ir
3144 taktai 3/4 metru. IS Sios aibés buvo sudarytos
keturios imtys:

a) Ciurlionio vélyvojo laikotarpio simfoniniai kiiri-
niai (2/4 metras, 13644 taktai, kiiriniai: ,,De pro-
fundis®, ,,Miske*, ,,Kestutis®);

Ciurlionio vélyvojo laikotarpio simfoninis kiiri-
nys (2/4 metras, 14490 takty, ,,Jiira®);

Ciurlionio ankstyvojo laikotarpio simfoniniai k-
riniai (3/4 metras, 1414 takty, kiiriniai: ,,Miske*,
»Kestutis®);

Ciurlionio vélyvojo laikotarpio simfoninis kiri-
nys (3/4 metras, 1730 takty, ,,Jura®).

Siekiant uzsibrézto tikslo nustatyti visai Ciurlio-
nio simfoninei kiirybai ir atskiriems jos laikotarpiams
budingus ritmus, buvo sudaryta ritminiy formuliy
dazniy lentelé, arba horizontalaus pjiivio vaizdas. Sie
dazniai, arba horizontalds vektoriai, jau buvo tinka-
mi objektams (ritminéms formuléms) palyginti. Ap-
skai¢iuotas Euklido atstumas tarp Siy vektoriy padéjo
vertinti panasumo laipsnj tarp objekty, kur mazesné

b)

b)

¢)

d)
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its start and numeric value “0” — pause or continuing
note. That was accomplished in these steps:

a) sheet music notation was transferred to computer.
The compositions which were already published
where saved in the “.pdf” format and the new
ones were rewritten and saved in the “*.mus”
format (using software Finale);

the data format was unified. For this purpose, us-
ing Finale software, the compositions were ex-
ported to the “*.xml” format, scanned notations
(*.pdf) were exported to the ,,*.xml* format us-
ing software PDF to Music;

data from the ,,*.xml*“ format was encoded into
the binary code using a program code which was
created in SAS (Statistical Analysis System) en-
vironment.

The obtained data array included all the sym-
phonic music rhythmic of Ciurlionis. However, part
of rhythmical formulas, which had specific rhyth-
mical value cases in division (duplets, triplets etc.),
couldn’t be used for further research because it
couldn’t be turned into the binary code. Also, when
trying to unify the data for further comparison with
earlier research on music for piano: a) rhythmical
formulas, that have smaller notes than 16" note,
were rejected; b) complex meters were divided into
the simple ones (4/4 meter was divided into two 2/4
meter rhythms and 6/8 meter is parallel to 3/4 me-
ter). Rhythmical formulas were counted in all instru-
mental parts, not excepting the leading melody and
not refusing rhythmical designs in other instruments.
Hereby, the set of rhythmical formulas was reached.
Depending on metric pulsation, the rthythms are dis-
tributed as follows: 28134 measures in 2/4 meter and
3144 measures in 3/4 meter. There were four samples
constructed from this set:

a) symphonic compositions by Ciurlionis from the
early period (2/4 meter, 13644 measures, compo-
sitions: De profundis, In the Forest, Kestutis);
symphonic composition by Ciurlionis from the
later period (2/4 meter, 14490 measures, compo-
sition The Sea);

symphonic compositions by Ciurlionis from the
early period (3/4 meter, 1414 measures, compo-
sitions: /n the Forest, Kestutis);

symphonic composition by Ciurlionis from the
later period (3/4 meter, 1730 measures, composi-
tion The Sea).

When reaching the goal to identify the dominant
rhythms for all symphonic works by Ciurlionis and
for separate periods, the table of rhythmical formulas
frequencies was compiled, also called the horizontal
view. These frequencies, or horizontal vectors, were
already suitable for comparison of objects (composi-
tions). Euclidean distance, calculated between vec-
tors, let evaluate the level of similarity between ob-

b)

b)

¢)

d)
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koeficiento reikSmé reiskia didesni panasuma (Cha,
2007). Sis atstumas, kaip pana§umo matas, taip pat
panaudotas klasterinéje analizéje grupuojant objek-
tus pagal ritmines formules. Gauti klasterinés anali-
z¢s rezultatai pateikti dendrograma, arba grupavimo
medziu. Sios dendrogramos rezultaty interpretacija
leidzia suformuoti pirmines tyrimo iSvadas. Kartais
Si interpretacija yra salyginé, nes remiasi interpretuo-
tojo patirtimi ir {zZvalgomis, taciau yra ir jprasty, ka-
nonizuoty duomeny interpretavimo biidy. Vienas i$
tokiy bldy, taikytas ir Siame tyrime, remiasi vertika-
ligja kirtimo linija, kuri pasirenkama atskirti ir palikti
iki jos esancias ir susietas grupes (Yeo, 2003).

3. Tyrimas ir rezultatai

Sudaryta Ciurlionio simfoninés muzikos ritmy
dazniy seka leido iSryskinti dominuojancius ritmus
(zr. 1 lentelg). Taip pat buvo apskai¢iuota kiekvieno
simfoninio kiirinio procentiné dalis dominuojanciai
ritmo formulei. 4/4 metre iSskirta 17 dominuojanciy
ritminiy formuliy, kurios sudaro 66,49 proc. visu
simfoninés kirybos ritminiy formuliy. Lyginant kii-
rinius tarpusavyje iSryskéja (zr. 2 pav.) trys ritmai, la-
biausiai buidingi ,,Jiirai“ — 8, 13 ir 16, bei ritmai, daz-
niausiai pasitaikantys uvertiiiroje ,,Kestutis“— 12,
14 ir 17. 3/4 metre iSskirti 8 dominuojantys ritmai,
sudarantys 68,29 proc. visy Sios pulsacijos ritmy.
Trec¢iame paveiksle rodyklémis pazyméti ritmai, ku-
riais ,,Kestutis® skiriasi nuo kity dvieju simfoniniy
kiriniy (,,De profundis® neturi epizody 3/4 metru).
Kadangi grafinis palyginimas ir jo rezultaty aiskini-
mas palieka nemaza dalj subjektyvumo, gauty duo-
meny dazniy vektoriams jvertinti pasitelktas Euklido
atstumo apskai¢iavimas. Horizontalaus pjiivio atveju
(3/4 metras) ,,Miske* ir ,,Kestucio* ritmika yra arti-
ma ,,Jaros* ritmikai, taciau kai yra 4/4 metras (zr. 2
lentelg), kai palyginime dalyvauja ir ,,De profundis®,
atstumas tarp ,,De profundis® ir ,,Miske* (84,227)
yra zenkliai maZesnis nei atstumas tarp ,,Miske ir
HKestutis (151,064). Tai rodo, kad uvertitira ,,Kegs-
tutis* ritminiu poziliriu uzima tarping (pereinamaja)
pozicija tarp ankstyvojo ir brandaus Ciurlionio kiry-
bos laikotarpiy. Vertikaliame pjivyje (lyginant pagal
Euklido atstuma) ,,Jira“ labiausiai yra nutolusi nuo
kity simfoniniy kiiriniy ir tai akivaizdziai patvirtina
jos stilisting priklausomybeg kitam (brandziajam) k-
rybos laikotarpiui. Pirmieji simfoninés kiirybos opu-
sai ,,Miske®, ,,De profundis® ir ,,Kestutis“ pagal verti-
kalyji pjuvi tarpusavyje yra artimi metrine pulsacija
tiek 4/4, tiek ir 3/4 metruose (zr. 3 ir 4 lenteles).

Dominuojantys simfoninés muzikos ritmai paly-
ginti su fortepijoninés muzikos ritmika ir jy dazniais.
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jects, where a smaller value of the coefficient means
a higher similarity (Cha, 2007). This distance is used
as a similarity measure in cluster analysis for group-
ing objects by rhythmical formulas. Cluster analysis
results are produced with a dendrogram, the tree of
groups (Fig. 4, 5). The interpretation of this dendro-
gram lets us form the prime results of the research.
Sometimes this interpretation is conditional because
it is caused by experience and insight of an interpret-
er, but still there are usual, standardised data interpre-
tation methods. One of the methods, also applied in
this research, is based on a vertical cross line which
is chosen to separate and leave the joint groups that
are located till it (Yeo, 2003).

3. Research and Results

The set of frequencies of Ciurlionis’ symphonic
music rthythms allowed bringing up the dominant
rhythms (Table 1). Also, the percentage which shows
what part each symphonic composition makes for
each dominant rhythmical formula was calculated.
There were 17 dominant rhythmical formulas in
4/4 meter, which makes 66.49% of all formulas of
symphonic compositions. When comparing compo-
sitions among each other, three rhythms stand out
which are the most common for 7he Sea — 8, 13 and
16, also, the rhythms which are the most common
for Kestutis — 12, 14 and 17. In 3/4 meter there were
8 dominant rhythms, which makes 68.29% of all
rhythms. In the Figure 3, the arrows show in which
parts Kestutis thythms differ from two other sym-
phonic compositions (De profundis has no episodes
in 3/4 meter).

The interpretation of graphical comparison and
its results are subjective; for this reason, Euclidean
distance calculations are applied. In the horizontal
view (3/4 meter), In the Forest and The Sea rthythmic
are similar to the rhythmic of Kestutis (Table 4). In
4/4 meter (Table 2), when De profundis appears in
comparison, the distance between De Profundis and
In the Forest (45,4516) is bigger than the distance
between In the Forest and Kestutis (33,2745) or the
distance between Kestutis and The Sea (30,1415). 1t
shows that overture Kestutis takes the mediate (tran-
sitional) position in the symphonic oeuvre between
the early and later work periods of Ciurlionis. The
Sea is the most distant from other symphonic com-
positions in the vertical view in 3/4 meter (compared
by Euclidean distance) and this obviously proves
its stylistic dependency on other (later) works. The
first opus of symphonic works /n the Forest, De pro-
fundis and Kestutis are close in the vertical view by
their metric pulsation in 4/4 and 3/4 meters (Tables 3
and 4).

Dominant rhythms in symphonic music were
compared with rhythms of piano music and its fre-



Buvo taikytas vertikalusis ir horizontalusis duomeny
pjoviai. Pagal vertikalyji pjuvi vertinamas kiekvie-
nos takto dalies daznis, pagal horizontalyji pjavi ver-
tinamas visos ritmo formulés pasikartojimo daznis.
Atlikus Siuos pjuvius gaunamos histogramos, arba
pasiskirstymo grafikai, kurie ir iSryskina lyginamy-
ju elementy skirtumus. Sio lyginimo déka paaiskéjo,
kad, lyginant Ciurlionio simfoninés poemos ,,Jiira“
ir velyvosios fortepijoninés kiirybos ritmika vertika-
liuoju pjuviu (3/4 metras), ritminé pulsacija yra ar-
tima ar sutampa 1, 4, 5, 11 ir 12 takto dalyse, o kito-
se takto dalyse dazniai Zenkliai skiriasi (zr. 1 pav.).
Taigi galima teigti, kad Ciurlionio ritmika 3/4 metre
charakterizuoja bitent Siy takto daliy dazniai.

Kadangi horizontaliojo pjiivio palyginimas ne vi-
sada adekvatus, lyginant su kitomis kiiriniy grupémis
naudojamas vertikalusis pjivis. Siuo atveju lygina-
ma ne tik dominuojan¢iy ritmuy, bet ir visy kiiriniuose
esanciy ritminiy formuliy atzvilgiu. Simfoniniy kari-
niy, fortepijoninés muzikos ir liaudies muzikos (dé¢l
liaudies muzikos im¢iy sudarymo zr. Ambrazevicius,
Kucinskas, 2010, 21) ritmams palyginti apskaiciuo-
tas Euklido atstumas, kuriuo remiantis atlikta klaste-
riné analizé. 4 paveiksle pateiktas klasterinés anali-
z¢s rezultatas — grupavimo medis. Matyti dvi aiskios
grupés: vieng ju sudaro visi simfoniniai Ciurlionio
kiriniai, kita — Ciurlionio fortepijoniné kiiryba ir liau-
dies muzika. Klasteriné analizé suartina ,,MiSke* ir
»Jura® ritmika, kiek tolesné jiems Siuo pozitriu yra
kantata ,,.De profundis®, o uvertitira ,,Kestutis* prijun-
giama prie Sio klasterio véliausiai. Taciau 3/4 metre
»Kestutis® grupuojamas su ankstyvaja fortepijonine
Ciurlionio muzika ir nuo simfoninés kiirybos yra nu-
tolgs labiausiai (zr. 5 pav.).

ISvados

Dominuojanciy simfoninés muzikos ritmy i$sky-
rimas parod¢, kad dalis $iy ritmy M. K. Ciurlionio
fortepijoninéje muzikoje yra vyraujantys. Palyginus
ivairiy kirybos laikotarpiy ritmika iSryskéjo skir-
tingos dominuojancios ankstyvosios ir vélyvosios
simfoninés kiirybos ritminés formulés. Lyginant
kiirinius tarpusavyje pagal dominuojancius ritmus
pastebéta, kad didesn¢ ju dalj uzima ,,Juros“ ir ,,Kes-
tucio® ritminé jvairové. ,,Kestucio* atveju taip pat at-
siskleidé, kad kai kurie ritmai néra biidingi kitiems
Ciurlionio simfoniniams kiriniams. Tai ritminés
formulés  0000001010000000, 1000000000000010
ir 1000000010000010, kuriy daznis uvertiiiroje yra
atitinkamai 86,84 proc., 85,65 proc. ir 60,78 proc.
lyginant su visa simfonine kiiryba. Zinant, kad §io
kiirinio partitlira yra parengta kito kompozitoriaus
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quencies. Vertical and horizontal data views were
applied. According to the vertical view, frequencies
of every part of the measure are evaluated, while
the horizontal data view analyses frequency of ap-
pearance of the entire rhythm formula. Histograms,
or distribution charts, are obtained using these tech-
niques which highlight the differences of the com-
pared elements. The vertical comparison (3/4 meter)
demonstrates the similarity of Ciurlionis’ symphonic
poem The Sea and later works in terms of rhythms —
rhythmical pulsation is equal or approximate in 1, 4,
5, 11 and 12 parts of the measure and significantly
differs in other parts of the measure (Figure 1). Thus,
it can be deducted that the rhythmic of Ciurlionis
works in 3/4 meter is characterised by frequencies of
these parts of the measure.

As comparison by the horizontal view is not ad-
equate in some cases, the vertical view is used for
comparison with other groups of the musical works.
In this case, the comparison is made with dominant
rhythms and also with all rhythmical formulas. For
the comparison of symphonic compositions, piano
works and folk music (see Ambrazevic¢ius, Kuéinskas,
2010, 21 regarding folk music sample structure), Eu-
clidean distance is calculated and cluster analysis is
performed. The result of cluster analysis — the group-
ing tree is shown in Figure 4. Two explicit groups are
evident. The first one stands for symphonic composi-
tions and the other is represented by piano works and
folk music. Here, it is evident that cluster analysis
groups together rhythms of /n the Forest and The
Sea, slightly distant in this approach is the cantata
De profundis, while the overture Kestutis is attached
to this cluster last. Nonetheless, Kestutis is grouped
with piano music by Ciurlionis and folk music in 3/4
meter and is the most distant from In the Forest (see
Figure 5).

Conclusions

The dominant rhythms show that part of these
rhythms is also prevailing in music for piano. When
comparing rhythms by creation periods, different
dominant rhythmical formulas stand for early and
later works by Ciurlionis. When comparing compo-
sitions among each other by dominant rhythms, the
bigger variety of rhythms comes from 7The Sea and
Kestutis. In Kestutis case, the rhythms that are not
typical for other Ciurlionis’ symphonic composi-
tions have been detected. These rhythmical formulas
in 4/4 meter are No. 12, 14 and 17 (Table 1) which
has frequencies in the overture respectively 86.84%,
85.65% and 60.78% compared with all symphonic
works. This composition has been prepared by an-
other composer (J. Juozapaitis); therefore, these
rhythmical formulas show joint authorship, the level
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(J. Juozapaicio), Sios ritminés formulés parodo parti-
tiros bendraautoryste ir autentiSkumo laipsni.

Vertinant pagal vertikalyji duomeny pjiivi buvo
patvirtintas kiriniy grupavimas karybos laikotar-
piais: Euklido atstumo atzvilgiu ,,Kestutis*, ,,De pro-
fundis* ir ,,Miske* siejami kaip artimesni kiiriniai, o
,Jira®“ — labiausiai nuo jy nutolusi. Lyginant simfo-
ninés, fortepijoninés ir liaudies muzikos grupes (2/4
metras), Ciurlionio simfoniné kiryba klasterinés ana-
lizés medyje siejama | vieng grupe; kita grupe sudaro
Ciurlionio fortepijoniné ir liaudies muzika. Tai rodo,
kad ritmikos pozitriu simfoniné Ciurlionio muzika
zenkliai skiriasi nuo kity zanry kiiriniy ir buvo pléto-
jama didesnés ritminés jvairoveés principu.

Atskirai iSanalizavus simfoninés poemos ,,Jiira“
ritmika vertikaliuoju pjuviu iSryskéjo didesnis 3/4
metro epizoduy ritmikos artumas lenky liaudies ritmi-
kai, 0 2/4 metro ,,Jiros* ritmika yra artimesné vélyva-
jai fortepijoninei karybai.

of authenticity and its identity with other Ciurlionis’
scores.

Considering the vertical data, view clustering of
compositions by creation periods was approved: ac-
cording to Euclidean distance in 3/4 meter, Kestutis
and /n the Forest are joined into one group as closer
compositions, while 7he Sea is more distant from
them (Fig. 5). In 4/4 meter, Kestutis is the most dis-
tant from the three other symphonic compositions
(Fig. 4).

When comparing symphonic, piano and folk mu-
sic groups (2/4 meter), Ciurlionis’ symphonic music
is joined into one group in the clustering tree, the
other group consists of Ciurlionis’ music for piano
and folk music. It shows that Ciurlionis’ symphonic
music is significantly different from compositions of
other genres and that it has been developed with a
bigger rhythmical variety.

When analysing the symphonic poem The Sea
separately in the horizontal view, it revealed a bigger
proximity between rhythms of 3/4 meter episodes
and Polish folk music rhythms, meanwhile in 2/4
meter rhythmic of 7he Sea was closer to later works
for piano (Table 5).
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1 pav. Simfoninés poemos ,,Jiira“ ir vélyvosios fortepijoninés kiirybos palyginimas.
3/4 metro vertikaliojo pjavio histograma y

Figure 1. Comparison of symphonic poem “The sea” and later works of Ciurlionis.
Histogram in vertical view of 3/4 meter
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2 pav. Simfoninés kiirybos palyginimas horizontaliojo pjtvio atzvilgiu 4/4 metru pagal procenting dalj,
kuria sudaro kiekvienas kiirinys lyginant dominuojanciy ritminiy formuliy atzvilgiu
Figure 2. Comparison of symphonic compositions in horizontal view of 4/4 meter by percentage,
that each composition makes in dominant rhythmical formulas
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3 pav. Simfoninés kiirybos palyginimas horizontaliojo pjavio atzvilgiu (3/4 metras) pagal procenting dalj,
kurig sudaro kiekvienas kiirinys lyginant dominuojanc¢iy ritminiy formuliy atzvilgiu

Figure 3. Comparison of symphonic compositions in horizontal view of 3/4 meter by percentage,
that each composition makes in dominant rhythmical formulas
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4 pav. Ciurlionio fortepijoninés ir simfoninés kiirybos palyginimas su liaudies muzika.
Klasteriné analize pagal Euklido atstuma (2/4 metras)
Figure 4. Comparison between Ciurlionis symphonic and piano music and folk music.
Cluster analysis by Euclidean distance in 2/4 meter
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5 pav. Ciurlionio fortepijoninés ir simfoninés kiirybos palyginimas su liaudies muzika.
Klasteriné analiz¢ pagal Euklido atstuma (3/4 metras)
Figure 5. Comparison between Ciurlionis symphonic and piano music and folk music.
Cluster analysis by Euclidean distance in 3/4 meter
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1 lentelé. Ciurlionio simfoninés kiirybos dominuojantys ritmai
Table 2. Dominant rhythms of Ciurlionis’ symphonic music

KURYBOS ERDVES. Nr. 15, 2011

Eil. Nr. 4/4 metro ritminés formulés 3/4 metro ritminés formulés
1 1000000000000000 100000000000
2 1000000010000000 100010000000
3 1000100010001000 100010001000
4 1010101010101010 101000100010
5 1000100010000000 100000001000
6 1000000010001000 000010000000
7 1000000000001000 100000100000
8 1000100000001000 000000100000
9 0000000010000000 100010000010
10 1000100110001000 101010101010
11 1000001010000000 001000100010
12 1000000000000010 111011101110
13 1000001110001000 101110100111
14 0000001010000000 000000000010
15 0000100010001000 100000000010
16 I111111111111111
17 1000000010000010

2 lentelé. Euklido atstumas tarp horizontaliojo pjivio Ciurlionio simfoniniy kiriniy vektoriy (4/4 metras)
Table 2. Euclidean distance between symphonic compositions of Ciurlionis vectors in horizontal view of 4/4 meter

Composition De profundis The Sea Kestutis In the Forest
De profundis 0

The Sea 208,066 0

Kestutis 157,326 215,166 0
In the Forest 84,227 206,5 151,064

3 lentelé. Euklido atstumas tarp vertikaliojo pjavio Ciurlionio simfoniniy kiriniy vektoriy (2/4 metras)
Table 3. Euclidean distance between symphonic compositions of Ciurlionis vectors in vertical view of 2/4 meter

Composition De profundis The Sea Kestutis In the Forest
De profundis 0

The Sea 1313,3 0

Kestutis 557,92 889,803 0
In the Forest 413,31 942,143 311,188

4 lentelé. Euklido atstumas tarp vertikaliojo pjavio Ciurlionio simfoniniy kiriniy vektoriy (3/4 metras)
Table 4. Euclidean distance between symphonic compositions of Ciurlionis vectors in vertical view of 3/4 meter

Composition The Sea Kestutis In the Forest
The Sea 0
Kestutis 184,620 0

In the Forest 237,708 149,827

17



