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STATISTINT MUZIKOS RITMO

ANALIZE. LIETUVIU KOMPOZITORIU

KURINIAI STYGINIU KVARTETUI

Santrauka
Sbaipsny.jc pateikiama statistini lietuvrq kom-

pozitoriq sryginiq kvartetq ritmikos analiza. Ara-
lizuotos ritmo lqsteliq ir atskiq jos daliq pulsacija,
daZniai. inicnsyrumas bci kaita. Cauti rezultatai
papilde anksdiau adiktq statistiniq tyrimrl duomc-
nic .rnalr/Jojrnr nJ,, i los re(.nr, (Ambra/c"ai.r. ,
Kudinskas,2010; Besaspar,'te, Kudinskas, 201 I ).
N "u  J i  gau t i  duomcn ls  pe l i g i r r .  cu  K .  Ka .pon ro  q
rimU rezultatais. paskelbtais monografijoje,,Lictuvirl
muzikos mclodika ir hanDorija" (Kaiponis, 1992).
Tyrimai atskleidc lietuviq hompozitoriq rihnikos

)?atumus ritmo 1Qste16s lygneniu ir leido isryskinti
kai kuriuos bendruosius XX a. lietuvirl kompozitorirl
inshumcltincs muzikos bruozus, dl]nikos pokyiius
clronologiniu ir 11'ties aspeklais. Sie qrimai taip pat
palvirtinto ankstesnes kitq Lietuvos muzikologq iZ-
valgas apic ritminis pulsacijos ivaircvg irjos specili-
k4 kiekvicno konpozitodaus ah,cju.

Tyrimo objektas lietuviq kompozitodq kld-
niai styginiq kvartetui.

Tyrimo tiksllrs taikant statisiinius tyrimo meto-
dus ivertinti lietuviq kompozitorirl ritmikos ]patybes
ir jq polryiius bei skirlunus istoriniu (kompozitoriq
ka q kaitos), geografniu (k]Iiniai, sukurti Lretuvoje
ir iseivijoje) ir lyties aspektais.

Tyrimo metodas statistine anaLze.
Prasminiai Zodziri: styginiq kvaftetai, ritmo

bstcle, panaaumo koefi cientai, rangine korcliacija,
klastednc anafize.

l . I \adas ir hrimo metodologija
Tgsdami slatistinius lieluvill muzikos tydmus,

iiamc straipsnyje pateikiame lietuviq kompozitoriq
styginiq kvafetq dtmikos analizq. Pristatoni lczul-
t d ld i .  gau  rp . r r  a r r r .  a i .  me  a r5  ana l r /uo ianL  a iu  /d r -
ro kudnius ritmikos poziiidu. Analizuota takto dalirl
pulsacija, jq intensF umas. dahiai ir kaita. Ritmika
takto viduje ivardinama kaip dhno lQstele. Sirl itDro
lqstcliq lyginimas, gretininas leido atskleisti liehr-
viq kompozitoriq dtmikos skiftumus ir tam tikas
iendcncijas. fufinika kaip viena csniniq muzikos
m .ku. pr.cmoniL gc'.1u. " i  r l .kl<id,, i-  r i f lan,ojo
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Abstract
Thc article prcserts statistical dl'tlrm analysis of

Lithuanian composffs'picces for sfing quartet. Rtr)tbm
cells and pulsatiorl, freqrcncy, intensity and change
of their constituent parts have been analysed. Thc
results obhined havc added to pre\.iously conductcd
statistical rcsearch daia in dre analysis ol musical
texls [Ambrazeviiius. Kuiinskas, 2010; Besasparyte,
Kudinskas,20ll). The new obtained data has been
compared with K. Kaiponis' research rcsults published
in the monogaph "Melody and Hamony in Lidruanian
Music" ({asponis, 1992). The research has rcvealed
Lithuaniar conpose$' features oI dlythr11ics at the
rhlthm cell level and allowed to higblight some ofthe
genenl 20th ccnnny Lithuanian composers' instnrmcntal
music featrues, rhltlmic changcs in cfuonological and
gcnder aspects. Thc rcsearch has also confirmed othcr
Lithuanian musicologists' insights or1 the diveniq, of
rh)'thmic pulsations and its pafiiculalily in separate
compose$'cases,

Lithuanian composels' pieces for string quartci are
d1c research object.

The research aim is to evahLlte fic rhytlmic
€atures, theif change and diflcrences in Lithuanian
composers' pieces h historical (change in compose$'
genemtions), gcogaphical (pieces created in Lidtuania
and abroad) arrd gender aspects by applying shtistical
research methods.

Statistical analysis is thc research method applied.
Key words: shing quartet, rh),'tlm ccll, superioiq'

coefficien! range correlatior! clustoanalysis.

l. Introduction and research methodolog]
Contfrulng the statistica] research on Lithuanian

music, thjs aticle prcscnts r\thmics analysis in
Lithuanian composcrs' stling qualtei pieces. The results
ihat arc Fcscnted have been obtained in rcccrll ycan
arulysing thc worls ol'the genre in tenns ofrh)'tlmics, i.e-
pulsation ofthe constitucnt ofthe rhltlnn, their intensiq/,
ftequcncy and change. RlDtlmics inside of thc beat is
viewcd as thc rhyilxn cell. Comparison and contasi of
the rhlthm cells have revealcd D'thmic diferences and
ccfiain tcndencics in Lithuanian composeN'music picccs.



nbickto savybes. Analizuojant lietuviq kompozito-
:iq kvartctinCs nuzikos dtmik4 didiiausias demesys
luvo sutelktas i dtminiq lqsteliq horizontaLuoslus r
'. ertitaliuosius pokya'us. Horizafi|aI s ritnikas raiz-
.ird leidiia naLrdoti dlminiq l4steliq duomenis, cli-
rinLrojani atskir.t jos daliq inicnsyvumq, t. y. ritmi
ra lqstele tfaktuojama kaip vienetas, kuris yra (arba
nara) bhdingas tidanam objektui. Pavl'zdziui- hori-
zontaliu pirlviu Zvelgiant i khdni, kicklicros takto
lalies ritmina pulsacija isreiikiama binariniu kodu.
Koduotas taktas tampa ritmo l4stclc. Bcndras tapaiiq
imo l4stelirt kiekis kirinyje ir nurodo atiiinkamos
:,:irinio rimikos laipsni. Tuo talpJ rcrtikalusis r.tiz-
/ar padcda stebeti atskinl takto daliq (rit,'1lo l4steliu)
n en.) \  urnq i-.  o poky. ius ( lr 'nper e). 10011 Ar'-
Lizuodami ritmik:l iirLo po;iiriu, turimc pasirinkti ri-
:n,ro l4steles lomavimo masteli. Jeigu pasirerkanas
:er slambus mastelis (nuodomos, pa\,yzdziui. tik
\.rvi ines takto dalys), ga trl duomeml ncpakanka
natistiniam tydmui rcikalingai imdiai srfbfmuoti, o
rusidariusiq ritminiq lqsteliu skirtumai yra akivaiz-
d:iai minimalis ir neatsklcidzia jokiLl specifiniu ri
inikos chamkteristikq. Cia reikia atkeipti dimcsi-
liad tarytautintjc statistiniq tydmq praktikoje domi-
nuo.ja dtmo lEsteles, sudarytos vicnos Seiioliktines
Lrciiau \.ienos astuntin€s) natos lygmeniu. Pais klL-
riniLt fansfonnavimas i binarini kodq pagristas kic
k\'lenos ritmo 14ste1cs dalies binaLine iSraiSka. Jcigu

'nl,Jci ioje dalyie ]r,r J)r- i),ra ndla. j .  \e ( i :rma I
. k .  r tmen i  . . l ' .  Je  g -  l onk rec  o j .  d -1 , ;e  na l c  ) I d  Lq -
iiama afba jos nira (irasyta pauze) irasomas ,,0".
Tokiu budu pagal pasirinktQ kodavimo masteli uzra-
iomas visas karinys.

Trrimo mehr i binarini kod4 penasait kiirinills
.D  J  n iq  ( \  t u  re l l i  k i ck \  

' en " .  
r r ( r r '  b r i \  o  \  e ra raml  i

i kctudas litlno l4steles - kiekvienan instrumentui
po vicn4 ritmo lQstelg. Tai leido pazvelgti ikiek,Lieno
n. nrmenro irmiui. i .  r .  o' i .  .krle r p. rrcc incLnr-
nerlto panaudojimo ktrinyjc dcsningumus.

T-vrimo imties sudarymas. Per pradini fyrimo
:tdpq buvo atrinkta 12 lictuviq konpozitoriq krlfinirl
sltginiU kvaftetui:
. M. K. aiurlionis. Styginiq kvartetas (1901)
. F. Bajoras. Collection 011 styginiq kvarrctui

(2011)
. O. Balakauskas. Slyginiq kvaftetas Nr. 4 (2004)
' E. Balsys. Styginiq kvafietas (1953)
. Z. tsIuzaiia. ,,Mozaika Il" styginiq kvarletui(2005)
. V Germanar.iiius. ,,Eksprcsija" styginiu kvarte

tui (1996)
' \a Jakubenas. Styginiq kvartetas op. 4 (1930)
. !: Jurgutis. ,,Elipsas' siyginiLl kvartetui (2003)
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Rhydxnics as one of the essential means of musical
expression best illustraies thc propc ics of the rcsearch
objcct. Amll'sis oflithuanian composers' quartet music
rhlt l_r. Lr..r.r.  on horzor.t. l  drd vcniccl .hd e,:\  ur
rh)'thdc cells. I1ollz.rrldl rllthTr?ic vierr enables us to
use fi]'thmic cell data, climinaling the i]1tensilt' oftheir
scparate pais. i.c. a rh]4hmic ce1l is teated as a l'uii which
is or is not specilic fo ihc rcscarch object. For example,
a horizontal laler of a musical piecc idcntifics rhydrmic
pulsation of each bcat paft expressed in a bimry code.
The coded beat becomes thc rh)'tl]llic cell. Total nLurber
ofidentical rhydrm cells in one musical piecc shows lhe
rh)tbnic degee of thc piccc. ivleanwhile, the rerlr..71
riew allows us to obsene thc lntcnsiq/ of individual
beat conponents (rhyibm ce1ls) and changes in intensiq,
(Temperley. 2004). wlrile analysing music in this aspect
\\'e have to choose a dNtlrm ccll fomation scale. Ifthe
chosen scale is nro big (for cxaDlplc. only crotrchet beat
parts are refercd to), ihe obhined dah is not suffcicnt
to for1n a set necessary lor siatistical rcsearch. and dre
diiTerences in rhythmic cells are clearly insuffcicnl
in older to reveal spcciflc rhytlnnic characteistics. It
should bc notcd hcle that fi]'thm cells consisiing of
one scmiquar€r (less oftcn of one quaver) note le\€l
dominate in the intemational staiistical rcsca1lh practice
Tmnsfomation irto binaly code is based on the binary
e\prcssion of each )'thn ccll pa . If a note is $Titren
in a spccinc pat, it is indicated as a digjt "1" and if a
note is conlinued in a specific part or if it is absent (a
rccordcd pausc) it is indicated as a digit "0". Thus, drc
\\'holc musical piecc is wdlten $oLLnding on a chosen
code scale.

In this research wlilc charging sting quafet pieces
iflo a bimry codc, each beat has been indicated as four
Ihytlrl1lic cclls, i.c. cach inshment h:Ls been assigned
one rhlthm cell. This allowcd us io look at ihe drythmic
!a.rieq/ scele of each instrument and thc pattems ot
instuuneni usc in a musioal piece.

Collection of a set In thc initial slrge ofthe research,
12 Lithuanial composers' pieces for string qrl.jl1ct \r'clc
selected:
. K. iiurlionis. Sring Quanet ( 1901)
' F. Bajolas. Colleclion 0 I I for String Quartct (201 1)
' O. Balakauskas. String QuatetNo.4 (2004)
. E. Balsys. String Quafict (1953)
. Z. tsnliaita. "N{osaic ll" irr String Qlartet (2005)
. V Gennanaviaius. 'Expression ' for String Quaflel

(1996)
. V Jalubenas. String Quartct op. 4 (1930)
. V lugutis. "Ellpsi'for Stdng Quartel (2003)
. L Kadinskas. Shing QuartetNo.,+ (1997)
. A. A4alcys. "FouI Reflections" (1995)
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. J. Kadinskas. Styginiq kvartctas Nr 4 (1997)

. A. Malcys. Keturi atspindZiai (1995)

. O. Narbutaitb. ,,Dmpeggio" styginiq kvaftetui
(2004)

. R. Se*in)ti. ,,Rytq clcgija" stl,giniq kvartetui
(2002)
Stengtasi, kad sis Zaffas hltu rcprezentuojamas

i\air idi.  rdk-ursd.r. Dal ro bJVo pdrinl,t i  \) fesne. ir
lduncsncs lanoc \ompo,, iroriu opusd. komlo/iro-
riq, kiirusiq iseivijoje, ir kompozitoriq, ktrusiq Lie,
tuvoje, kompozitodrl lyq ir kompozitoriq moterq
kuryba. IS esmes sudar].ta imtis leido analizuoti 1ie-
tuvir+ kompozitoriq kvartetus Simto mctq skaleje ir
p-eir i  Dfic "pibcndrinani iu i lvadq rirr i lo, poziJnu.
l d i l )  l r r q  \  i sa i  l i e l u \  i q  i r ( l | unen Ine r  l . 1u , , rLa i

Tolesniam tydmui buvo sudaq/tos trys pagrindi
nes imtys pagal metr4 2/,{, 3/,1, 4/4. Prie kiekvie-
nos pagrindiniq imiiq buvo suformuotos smulles-
nes imt)'s pagal istorini (kompozitodq kaflq kaitot,
geografili (knrusir+ Lictuvoje ir iicivijoje) bei llies
aspektus. Deja, de1 skiftingo duomenq pobldzio ne-
paq,ko sufonnuoti jaunosios kaft os lyry kompozito
riq imties 2/,1 ir 3/4 net'ruose, taip pat nebuvo sufor-
muota jaunesniosios kartos iseivijos kompozitorill
imtis (tick lTnl, tiek moterq). Vis tik tai nesuhxkde
atskleisti bcndrqjq ritmikos tcndcncijq lietuviq kom-
pozitoiU kvafi etineje muzikoje.

Metodologijos pagrindimas. Statistiniam tyri-
mui t" i(1t i  pan":urn" \ocfi .  ientq ir ( l .r :  erir i .  ar "-
fzes metodai. Siq metodq pagristum4 tiriamq duo-
mcnq tipui patviftina daugelio mokslininkq tydmq
rezuliaiai. Musq atvcju pasidrkti statistiniai tyrimo
metodai padcda opcrat!.viai ir objektyviai pfitaiklti
duomenis ir pateikia raiSki4 vizualizacijE. Analizuo-
dami kuriniq ritmikQ takio kirdius paiymejome skai-
tmenimis. tuomet tidamas kintamasis - taktas yra
vardq skales elementas. Takto kirdiai ]Ta nepriklau-
somi vienas nuo kito, todel tikimybiq rinkini galimc
traktuoti kaip vektoiLt, afta task4 daugiamatcjc Eu-
klido erdveje (Cha, 2007). Tokiems vcktodams gali
blii taikomi tiek ipmsti, tiek spccifiniai, diskretie-
siems pasiskirsbmo tankiams lyginti skirti pll4iL
mokoeficientai. Vienaspaprasdiausiq Mintovskio
Zo Seimos koeficientas - Euklido atstumas ( 1.1). Ly-
giname du vektorius arba enpirinius pasiskirstymo
tank ius  x= ( : c , . . . . , - r , , )  i .  y= (y , , . . . , 1 ) ,  ru r  vnq
j elementq svoriai vienodi.

. O. Narbutaiti. "Drapeggio" for Stdng Quartet (2004)

. R. Serkinyc. "Eastem Elegy" for String Quartct
(2002)

We have hicd to reprcsent this genre in a varicty of
pffspectives. This led to a selection of opuses ocatcd
by older and younger generations of composers;
diaspon composcrs and composeN rho created in
LithuaniE pieces crcaicd by men colrposers and women
composers. The scopc of the research has allowed us to
analyse Lithuanian composexj' qufltets in one hun&ed
yca$ scale and reach the conclusions applicablc to
all Lilhuanian instrumental music h the rhythmical
approach-

Three main scopes have been fonned for firthcr
invcstigation. They have been prepared in accordarce
with tie following meter 2/4, 3/4, 4/,+. Each mair
scopc has bccn divided into smaller scopes basecl on thc
historical (change of composen' gcnff ations), geogmphic
(compose$ who cleated music in Liihuania and diaspora
compose$) and gffdcl aspecls. Unfoturutely. due to
diff'clcnt mture of the data we have not succeedcd to
lonll a youllgcr geneHtion male composers' scope in 2/4
and 3/4 mctas; we have also failed to form the scopc
of yomger gene|ation diaspora composcls (both men
aod women). But this has not prcvented the disclosure
of general rh)tlmic lcndencies in Lithuanian compose$'
quadct rnusic.

Methodological background. Similarity cocf-
ncierts and cluster analysis will be applied in thc
research. The validiiy of these methods is vcdfied
in analysis of a cunent data t)'pe. In our rcsearoh
the selected mcthods give effective and objective
data investigation and exprcssive visualisation of
rcqulLs Whcn anall . irg r\e r lr lrhmrcr ofcomposr'
tions, the mcasure beats will be written in a binary
code, and then the investigated variable, measurc,
will be a nominal variable. Evcry bcat in a neasure
is ildependcnt fron each other, thefefore the set of
probabilities can be considered as a vector or apoint
in mult'idimensional Euclidcan spacc (Cha, 2007).
The similariq' coefficicnts thai arc used lor simple
or specific discrctc probability dislributions can be
applied to conpare these vectors. One common co-
et'6cient lrom Minkowski Lp farnily is Euclidean
distance (1.1). Two vectors of empiric probability
mass, functions are compar-ed: ;c=(1,...,r,.) and
I = (l',...,1, ) *lere a1li weishts are eqrlal.
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Chi-kvadrato krited,ius yra vienas koeficicniq,
naudojamq objektams palyginti pagal jq pasiskirs-
tymo tankius. Visgi Siam kocflcientui apskaidiuoti
yra naudojami ne tikrieji, o tikitini dazniai, be to,
iis koeficientas yla sunomluotas vidurkio atzvilgiu
(Grecnacre,2008).
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Chi-squared !o9&!ird is one ofthe measures used
to rcpresent the similarity bctween discrete distibutions.
Howeve4 it is calculated on relativc frcquencies, not
on the original ones, and it is standardised by the mean
(Grccnaff€, 2008).

stebimi dainiai.

- tiketinq rciksmiq ivcriiaj., o nij -

, '=;;(";E,)' , rrzt

ao|,y) =i", tog,a, O.O

- hi.fi.;

Here r" 
- 

, e.runare oftbc cxpecled \"lue.
'? -the frequcncics obsefled.

The Kullback-L€ibler coeffcient of entropy family
is used when comparing disdete probabiliry mass
flmctions:

Enfropijos Seimos Kullback-Leibler koefrcientas
taikomas diskctiems tikimybiniams tankiams paly-
glntl:

+_ , $., _,
t i a  i i  i r  l l  .  Rc i ksmts  \ / . 1 .  , 0 .

nes kitu atveju dx. = 0.
5i, at.ru'nar )ra neneigituno.. ncsimerinis r rr

.}r atzvilgiu, ir gali arteti i begalybg (Shlens, 2007).
Simetrine Sio atsfumo forma yra vadinama Je{freys
Kullback - Leibler atstumu, a$a Jdivergencija (Ku-
mar,2006):

\ - -  r  S , ,  l
Hen 4 

'  - '  
ard Lt - '  

.  Thc r alues are
xt. -yr > U.othenMse d^r =u.

This distance is nonnegative, unsymetrical at ,r
and 1 and can converge to infriry (Shlens, 2007). A
s)'mmeiric fonn ofKullback-Lcibler divergence is called
JefteyFKullback Leibier divergence or J-divergence
(Kunar,2006):

Kadangi anksdiau mineti tlys kocficientai yra
atstrmo matai, juos Balime Daudoti klasterizavtmul.
Klasterine analize yra vienas dazniausiai naudojamq
metodq panasumui ivertinti (Romesburg, 2004)-
Klastedneje analizeje nedidelei stebejimrt imdiai tir-
ti daznai naudojami hierarchiniai mefodai. Taikant
jungimo blda. 'rebejimai pri 'kir iamr ir l ,rngrami i
klastedus, remiantis pasirinktu metodu (pvz. ]tdld
awrage, centroi,, apibrezialdiu atstumq tarp klas-
rcr.q afbd qtcbi j imq porq. Pagrindini. <io grupa\i-
mo rczlrltatas dendrograma arba grupavimo medis,
suteikiantys vartotojui galinybg paiiam pasirinkti
k limo lidjE, ir nusprgsti, kiek grupiq, arba kiek
elernentq vienojc grupeje turetq bnti. Galimi ir kiti
klasteriq skaidiaus nustatymo budai, remiantis paiei
kiamq statistikq reiksm€mis (Yeo, 2003).

Since the earlier mcntioned coefncients are dNtance
measrms, we can use it in cluster analysis. Cluster
analysis is the most basic method lbr estmating
similarities (Romesburg, 2004). Whcn small set of
observations is analysed, hierarchical mcthods of
clustohg are employed. lfjoining methods are used,
observations arc combined to form clusters by a sclcctcd
method (c.9. aveftge, centoid, Ward eic.) which deiines
thc distance behveen cluste$ or pairs of obsen'ahons.
As a result of classification, a gouping tlee is prcduced,
the so-called dendrogram. lt let the researcher decide
how many classes hc wants the ciassification to havc
by detcmliniry the cut ljne in the tlce. Moreover, there
are other ways of identifying numbff of clusteN based
on statistics calculated in cluster analysis stcps (Yeo,
200i).
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2. Tyrimas ir rezultat,ri
Sud yta lietuviq kompozitoriq styginir] kvarte-

l -  r : t t nq  d " in iu  \ c \ J  c :do  c r ) ( l i n r r  domtnuo l " r -
dias ritmo l4steles kiekvieno metro imtyjc. Isskirte
po l2 rihno lqstelill, kurios rodo vidini pasiskirsty-
m4 - 2/4 metre dominuoja trys dtmo lqsleles- i/4
metre penkios, o 4/4 metre dvi ritmo lqstclas
(l pav.). Visq imiiq dominuojandios rihro lEsteles
rodo, kad pirmoji takto dalis visuomet yra stipdau-
sioji, t.y. joje didziausias natq pasikartojimas. Taip
pdt s4lygiikai slipriosios takto dalys bei sinkopiniai
ritmai iSsiskida iS bendros ritmines skales.

Pagal doDinuo.jandias hno 14ste1es palygin
tas \.idinis euto q ir kiriniq pasiskirstymas. Pagal
pnmdq imti (2/,+) galima isskidi tris poras Bal-
sys-Balakauskas, Jakubenas-Kadinskas, Bruiaita-
Scrk5nyti. Sis suskilstymas nurodo i kompozrron+
amZiq, gyvenamqjq viet4, 1]ti. Atkcipiinas deme-
sys, kad visu ponljaunesnis autorius yra linkqs daZ-
niau pabreZti stipriasias takto dalis (Balakauskas.
Kar  r c l " . .  Sc rk in )  re  r .  u  .  )  r< .n  e , r  : r ' . l o r c r  r . l -
lygiSkai stipriaj4 takto dali (2 pav.).

An l ro j c  ' r l ) - e  ( t a )  l " k  o  a l r \ a ' l ddus  .us i -
sk i r \ r lmo  r / \ e .gL i  nega l rmc .  i i - .  p f i e . r rga l .  . l i
priEjE takto dali akcentuoja visi autoriai, isskyrus
Bru;ait9, o sinkopiniai ritnui arba ritmo lqsteles su
s4lygiSkai stjprida takto dalini nera charaktefingi,
ilskyrus Kadinsk4 (3 pav.).

Treiiojoje imtyje (,t',1) atkreiptinas demesys j
tai, kad jaunesniosios kartos kompozitofiai (\'yrai)
d"/nr.u p"breT a srpri4J" r- lro d"l1 nei r1'esnio
sios arba jaunesniosios kartl kompozitoras. Tuo
tarpu sinkopi iai dimai dainieu eksploatuojami
kompozitoriq moiery nei vyrt (4 pav.).

Lyginant pulsacijas ritmo lqsteliq viduje. skai
iiuojant l4steles daliq intens).r.umq atkrerptrnas
dern€sys i jaunosios kartos kompozitorirl moielq
.a\ira br"i7a. l iu-ic pagr'. lr \  rol lgesne 'rrprrqtq ir
silprqjq padalU kaita visose intysc. Yped tai ryS-
L  r  " . . i s l  J i d l i l  14  imr ) i e .  l ) g r r  an t  t auncsn io -
sios kartos kompozitodrl motcry karybQ, matomc
beveik identiik4 pulsacijos sutapim4 su vyresni4ja
konpozitodq \ryrq (buvusiL] mokytojq) ritmika, ir
akivaizdq skirhrmq nuo savo amiininkq - kompo-
zitoriq vyrq (5 pav.).

Sulyginus visas imtis taryusavyje, iSrySkaja jau-
nesniosios lictuviq kompozitoriq kartos polinkis
maZiau akcentuori stipdqjq takto dali ir daugiau
ck ip lo . rn ro r i  r i 'm  ne  i r , i r o rg  . J  r t cD , )  e .nFml .
silpnosiomis padalomis. Tai netiesiogiai atskleid:ia
gilumini jaunosios kaftos rysl su lietuviq liaudies
muzika, hriai blldingas itl]lo lqsteles silpnraustos

2. Research and results
The set of rhyihnical liequencies (recuncnce of

rh)'L\mjcal notes h cach seclion oi measure) in string
qu:rnclc ol I  rhJa_irn .ornpo.cr. lcr ro e\po.e uhe
domhant rhythmic chromosonlcs h every sample of
each musical beat. 12 dominant rhytlxnic chromosomes
are selected, which show imcr dislribution: in 2/zl bcat
rhere J|e rhee rhybic (hJomo<ome., rr I  i  bc",
five, in 4/4 beat - two rh]'tlric cbromosomes (Fig. 1).
The domhant rh]'thmic chromosomes in all samples
show that the fiIst section ofn,usical mcasure is al*ays
thc stuongcst paft. i. e. this part ofmcasurc has the largest
recurrence of notes. Likewisc, conditionally strongcst
pafts of measue and sylcopatcd rhlthms stand out
lrorn the overall rh).thmical scale.

Inncr-composer and inner-composiiion rhlthmjcal
disiribulion rvere compared by domilart rhfhmic
chomosoln]Js. ln firct sample (2/.1) rvc can erclude tfuee
pair:s of compos€rs, Balsys-Balak:{rskas, Jakubenas-
Kad|Nkas, Brujaite-Serkin]'ti. This grouping points
to thc agc of composeN, place of rcsidcnce, gender
It should bc noted that in every pair of composeN
the )'oungc1 ore is morc likely to emphasise the
strongest seciion of measue (Balakauskas. Kadhskas,
Scrksn)'ta), and ihe older emphasises the conditionally
strongcst scction of measure as well (Fig. 2).

We do not see such evideni goups h ihe second
samplc (3/4). In this case on the conbary, thc shongest
scction of measure is emphasised by all authors,
except Bru-Zaite; thc syllcopatcd rh).tlms or rh)'tbmic
chromosomes $ith a conditiomlly strongest part
of measure are charactcristic, except in Kaiinskas'
compositions (Fig. 3).

In the third samplc (4/4), one should nohcc that
men composen olthc young generation emphaslsc ihc
fi|St (shongest) part ol mca$rrc mor€ ollen than men
compose$ ofthe oldcl gcnclaiion or \r,omen composcN
of lle younger generation. Morcovcr, s)4copated
rhltlnns are more often cxploitcd in cornpositions of
women rather than mcn (Tig- 4).

Wlen invcstigating pLLlsation inside a rhydrmic
chrontosomc by calculating intensity of fi)tln1rrc beat
in each section oi mcasure, oDe should noticc that
women composc$ oi the younger generation have
distinctive sfyle which is based on a morc gradual
changc of sbong and weak parts in all samples, which is
Inocl Ll,c ) ir  I l ,e . ir ' lple of4 4 bc".. Wbcr, curnf. ng
l o $ o m c n . o m p u . c f .  o l - r h e ) o L r  g e r g c r c r d l  o  . $ c . e e
almost identical pulsalion with the older generahon men
composers (fomcr tcachcrs), and apparent difercncc
ftom men composcls of the sane age (Fig. 5).

Af lc 'di lT,renr .drnp e5 are compffcd rogcrher se
find oLrl thet Lithuanian composers of ihe younger
generation have a tendency to cmphasise the strongest
\ . i l ion of 'n, j - \ure e5s .rnd lo e\plo. l  rb) d 'rn.c \  rner)
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padalos intensyvunas (KaSponis. 1992: 64). Kita
. c rn r . ,  . r l . k i ro -e  r r_ i rno  :m t )se  )p ra  f ) . l i d i  J l ' i -
l l e i d i  k .  i  \ u - i r j  l ompo / ' l . r i u  i l a l " . auncsn i " . i " i

katai. Pa\ryzdziui. sug1etinus ritmo 14steliq pulsa-
cijas pirmojojc imtyje (2/4 metras), isryikejo Ba
laLausko ir Bnrzaites ritnikos panasumas (6 pa\'.).

Tick veftikalus, tiek horizontalus ritminiq l4stc-
liLl tyrimas vis dar palieka nenazq dali subjcktlYu-
mo, todil gautu cluomcnq daZniq vektoframs paly-
ginti pasitclktas Euklido atslun1o apskaiiravlmas.
Turimi duomenys lyginti i\.ertinant Chi-kvadrato,
JefTrcys divergencijos ir Euklido atstumo kocnci-
entus. Chi-k\.adrato reikines akivaizdZiai atskleide
o r r  , . r , i . o r r . r r , r , i a .  i i , l  d renL t  ko 'npo / i ro  i q  d ru -
pcs ritmikos pozitrrirL. Nuosaikesne grupe sietina
. , r  daTne .n iu  r  p in ru  f l t l nJ  rdo  n in . ru j "  c r .p r i o . : oc

lahtq dalys) cksploatavimu. Jai pdklausytq D.res-
nis kartos kompozitoriai ir kompozitores moterys.
Radikalesne grupa pasizymi dr4sesniu ir ivalresntu
dtmikos naudojimu. Jai priskirtini jaunesnes kartos
kompozitoriai vyrai - Germenavidius, Malcys ir
Jugutis (7 pav.).

Eukljdo atstumo koeficjentas taip pat patvirtino
anksdiau gautus duomenis analizuojant ritmo lQste-
liu vi,.1in€s pulsacijos intensywm?. konkrciiai di-
desnQ Balakausko ir Bruiaites dimikos analogij4.

IdomLl pasiskirstym4 atskleide Jefiiey-diver-
gencijos kocnciento nustaiymas. Jis parodo didesni
kompozitoriq Kaainsko ir Balsio atstum+ nuo kihl
kompozitoriq. Tuo tarpu kompozlloras moterys yra
artimesnes Jakubeno-Balakausko tradicijai (9 pav.).

ISvados
qr  i kJ .  re lu \ i L l  kompoz  to r rq  \ \ r re t i r e< 'nu , , i -

kos analizq buvo gauti nauji irrcikimingi rezultatal.
Objekiwiai ga ii duonenys atskleide lietuvrq ms-
trumcntines muzikos (Siuo atveju knriniLi styginiq
kvaltetui) dhnikos skiftumus tick hodzontaliuoju

\ '  mo  lq5 le l i i l .  r : e l  \ c r , i ka l ruo tu  ' . r d in  u  r  ro
14s1cles dalil!) pjirviais bei tam tikras lcndcncijas
chronologinju pozinriu. Buvo atskleisti fitmo smul-
^  r  r r ro  l r  akccn luo lL l  da l i q  * . ' ; e . r i o  e l . p lo  . l  \ '  no

f okydiai, lygimnt DresniQj4 ir jaunesni.Liq kompo
.onL l  k . . _1d . .  T - rp  n .  l  ' . i q l ) r c  kon rpo /  . o r i u  n .o

tery rirmika. lyginani jq su tos padios kartos kom-
pozitoiais lyrais. Konpozitodrl motenl ritmika
daugiau sutanpa su ryresnes karlos konpozlloriq
dlDika. Tai, matyt, galima paaiskinti ir tuo, kad
fadicijrl tqsa if puosclajimas joms yra svarbesnrs
nei tos paaios kartos kompozitoriams vlrams (dau-
guma kompoziiodq moterq tqsia savo pedagogt!
\'vresnes kartos rynl riinrikos tradicijas). Be to.

KIRYBOS ERDVES Nr  18 . l0 l l

\\,ith iitcnsive $€ak seciions oI mcasuc more. This
directly revcals thc dccp rclation between the youngcr
gcncration and Lilhuadan folk music, \\'1ich is
c' : r :ctcn.ed b] r ' l .er .  D Lrfuca(.cc on. ofmea.Jre
(lGSponis, 1992:64). On the othef hand, in reseal-checl
samples scpaGtely, an extremely significant irfluence
ot or l_cr cn npo\ef.  on ILJ yourper gcnerz' :or *- .
re\.ealed. For example. when pulsations i11 ihc fust
sanplc (2,1 beat) are comparcd, similariry between
Balakauskas' and Bruzaita's fhyibmic appears (Iig 6).

Both vcrtical and horizontal research of rhytlrmic
chfomosolnes. r'hen interyretcd dircctly, rcmains quite
subjccti\.e, therefore EucLidcan distance is employed
to evaluatc the proximity behveen vectols fon1]ed of
bcqucr. ie.  C'rrer l  rrr : r  i .  .onpercd o1 chi^q' | , rs
Jeffreys divergence and Euclidean distancc cocffcients.
Chi-square valucs brought out tiro nowadays groups
of composers fomed by a Altbmical approach. The
more rcsffaincd group is associated with norc frcqucnt
e\p or ldl ion ol  r ip ical  rh) l lxns ( l_c .rongc. l  'ecl ior .
ofmeasure is domi]]ani).It consists ofmen cornposcrs
of the older generation and rvomcn composers of the
younger gencmtion. Thc ndical group is chamctcnscd
by advcnturous and r.arious rh)rL\ms. It consists of men
composcrs of the younger genention, Gdmanaviiius,
Malcys and Jurgutis (Fig. 7).

Euclidean disiance coeJicient corfinns thc
ea ier rcsults of pulsalion intcnsif! inside rhlthmic
chromosomcs as wsll, specificaily. a g1ealer anaLogy
bcr\ \ccn -.yrun. LrfBdalaucka. "nd 

Bru/ar,e.
Jeflrcys divergence gives inlcrcsting rcsults. It

shows the group of hvo composers (Kaiinskas and
Balsys) distant liom other composcrs. On the other
hand, women cornposcrs are more similar to the
tFdition ofJahbenas and Balakauskas Gig.9).

Conclusions
Alter quartct music of Lithu:nrian cornposcrs was

analysed. the nerv meaningful results wclc obtained.
Objcctively selectcd data cxposed rh)'thmic differ€nces
of Lrr. , rruian Ln.orxnel t , l  m.r ' : i  f r rr  thi .  . " .c.  .0 9
quarlct compositions) in bod1 horizontal (beflveen
rh]thmic cbromosomes) and vertical ( sidc rhl4hmic
clrromosomes. analysing by scciion) views. and certain
tendencics in tenu ol chronology. Gnnulalion of
rhythm and less exploit ion of dnphasised sectiors
wc1e brought out, \\'hcn comparirg the older and yoL[rgcr
genenlions, Nlorcover. womer conposers stood out of
rlrythmic samplcs whcn compared to the same age mer
composers. \\bmen composers' rhythmic more coincides
with rhytbmic ofmen compose$ olthe olLler gcncmtioll.
1 . , . r  be erp r ' rned h\ $c drcoD Lhat l rc con. ir t tarce
of haditions and cherishlng is more impofiant to them
than to the mcn composds oldreir age (a 1ot of *orncn
composen continue rhlduic h?diiions oftheir teacheru
which arc ftom tl,e oLder generation). ll1 addition.

I
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jarmesnioji kompozitoriq karla yra maZiau prisiriiusi
prie stipriqjq ritn:ro 14ste16s daliq (ypad - pimosios),
lyginant su vyresniqia kompozitoriq karta, ir dazniau
bei intensyviau panaudoja silpnEsias jos dalis. Tai
patvirtina didesni rySi su lietuviq liaudies muikai
bidingu intens]'vesniu silpnqjq (ypad paskutin6s
silpniausios) dtmo l4steliq daliq panaudojimu, kuri
rustate prof. Kasponis (Kaiponis, 1992).

younger genemtion composem are less tied up to shonger
sections of rh],tlmic chmmosomes (espccially the 6rst
section) when comparcd to older generution composqs.
More ftequendy they use weak sections ofmeasure. It
confums impotart relationship with LithLranian folk
music which is characterised by intensive use ofweak
parts ofmeasue (especially the use oflast weakest part)
discovercd by Kaipotris (Kaiponis, 1992).
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2 pav. Riho lasleliq intens'"vumas pagal pirmqj4 (2/4) imti.

Fig. 2. The intensiry of selected rhlahmic cbromosomes in first sample (2/4).
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3 prv, Ritmo lqsteliq intensyurmas pasal antrai4 (3/4) imti.
Fig. 3. The intensity of selected rhytbmic cnromosones in second sample (3/a).
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4 pav. Ritno lqsteliq inl€nsyvunas pagal tredi4ia (a/a) inti.
Fig. 4. The intensity of selected rhytnnjc clromosomes in third sample
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5 pav. Vidine dtmo lasteliq pulsacija pasal \'.ti 4/4 metre.
Fig. 5. Pulsation inside rh),tinic clromosome of4/4 beat peparately for each gender

Tkl rt2 lld 1t4 rk5 Tk6 Tk? Tk8

6 pa!. Vidjnc ribno lqsreUu puisaciia pasal pirmeja f,a) imtj.
Fig. 6. Pulsation inside fi'abmic chromosome offiftt sample (2/4).
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7 pav. Artuno laipsnis pagal Chi kvadrato koeficied4.
Fig. 7. The level of Foximity by chi-squared coefrcient.
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8 pav. Euldido artuno laipsnis.
Fig. 8. koximity lev€lby Euclidean distance-

B@ite slr quarlet -

9 pav. Artumas pagal Jeffrey divergencijos laipsnl
Fig. 9. Proximity leve1 by Jeflteys divergence
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