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VIIK 78.27
Hina Cotighep

«30JIOTUH NEPETHUH»
B IPEJIFOAISIX JIJISI ®OPTEIIIAHO Op. 8, Ne 1-4 B. BAPBIHCBKOI'O*

B yiit pobomi 3pobieno yHikanbHull 2apMOHIUHUL AHATE3 KITbKOX NOPIGHAHO KOPOMKUX MY3UYHUX
Komnosuyii. Ax npuknao 3amo Gopmenianty npeurodito 8CecéimHbo I00MO20 YKPAIHCLKO20
komnozumopa XX cmonimma Bacuna bapsincvrkozo. Memoto yvoeo ananizy € poskpumms
MAMeMAMU4HUX 3aKOHOMIPHOCEU Y CIMPYKMYPI 3a8epuieHoi My3uuHoi KOMno3uyii, 30kpema
8I0N0GIOHOCMI 1T KOMROZUYIIIHOL cmpyKmypu nponopyism «301omoeo nepemunyy. Taxum uu-
HOM, NIOMBEPOCEHHs. 3a3HAYEHOI suuje 8ION0GIOHOCMI (MOOMO MAMeMamuiHol 3aKOHOMIp-
HOCMI) NIOMPUMYE Meopit0 YHIBEpCalbHOCIE MAMEMAMUYHOT 2APMOHIT 8 MUCHEYM8.

Knrouoei cnoea: 3o10mi nponopyii, peanizayis 2apMoHii Mamemamuxu 8 My3uyi.

30JI0TUH MIEPETHH — 1€ CIIBBIIHONICHHS, 0 OMKCYE TOYHI (hi3W4HiI IpomopIii 6ara-
THOX O10JIOTTYHHUX CTPYKTYP, 10 3yCTPIYAIOTHCS B IPUPOI, & TAKOXK MPOTOPIIii, SKi TFOAH
CXWJIbHI BBXKATH HAWOUIBII €CTETUYHUMHU B 0ararboX MUCTEIBKUX TBOPiHHAX (CTaxos.,
2006). 3070THIi IEPETHH TAKOXK BHUSIBIAETHCS B MEXaX K MPOCTOPOBHUX, TaK 1 YaCOBUX
chepax My3UUHUX TBOPiHb, OyJb-TO B YCHHX HApPOJHHUX IMCHAX a00 B HOTHHX TBOpax
BHCOKOTO MY3UYHOI'O MUCTEITBA. Y CTaTTi JOCTIPKYETHCS MOSIBA 30I0TOTO TIEPETUHY Y
¢doprenianaux npenroaiax Ne 1-4, Op. 8 ykpaiHchkoro kommo3utopa Bacwis bapBiHch-
koro (1888-1963). Todku 30710TOTO MEPETUHY OOUUCITIOIOTHCS B MEKaX My3UIHUX CTPYK-
Typ HOTO MPEeNIoIiH i3 TEOPSTUIHUM BU3HAYCHHSM iX 3HAYYIIOCTI. Y IBOMY JOKYMEHTI
pOOUTHCSI BUCHOBOK, 1110 (hopTenianHi npenroaii bapBincekoro, Ne 1-4, MiCTATh My3UYHO
3HAYYII[I MOMCHTH IS CIIyXada caMe Y BHIIAAKaX 30J0TOTO IMEPETHHY.

OckinbKu mxepena iHpopmaiii npo bapBiHckkoTO0, cepen SKux i Horo Memyapu, He
PO3KPHBAIOTH MPHYXH Y MOKIIMBI MOSCHEHHS, YOMY B p000Ti BapBiHCHKOT0 3’ IBIISTIOTHCS
MPOTOPIii «30J0TOTO MEPETHHY», TO ACIKIMH MOMXIINBUMH TIOSICHEHHSIMHA MOXYTh OYTH:
(1) 36ir, (2) miacigoMa abo ecTeTHYHA CXHIIBHICTD, (3) CBiloMe HACTiIyBaHHS 3aXiqHOT
MY3HKH, (4) CBiJOME HACIIiTyBaHHS HAPOJHOI MY3HKH, a00 iX moeaHanHs. Jleski KomIro-
sutopu — ApeHchkull, bax, baptok, berxosen, Illomen, JleGrocci, I"aiimn, Momapt i
[IyGepT — MarOTh TBOPH, B SKUX MPUCYTHI ponopuii "3oxo0Toro nepetuny”. B podorax
PAAY TOCITIIHHKIB € JesKi MOSCHEHHS 010 IEBHUX KOMITO3UTOPIB, OJIHAK 111010 bapBiH-
CBKOTO 1€ TUTaHHS 3JIMIIA€THCS BiTKpUTUM. [IpoTe 310paHi T0Ka3u CBiq4aTh, IO MOaH1
BHIIIE MOXJIMBI TIOSICHEHHS HaBEICHI B MOPSIKY 1X BIpOTiTHOCTI, TOOTO, HAMEHII MOX-
JIUBHM € 30ir, a HaliMOBIpHiIle — HACTiAYBaHHS HAPOAHOI MYy3UKH.

BucHoBkH. MU BIIEBHUITUCH, IO BCI YOTHPH MPETFOIIi MICTATh My3HYHO BUAATHHI
Marepial, 0 3HAXOAUTHCS B TOUKAX 30JI0TOTO IEPETHHY a0 Oe3rmocepeTHbO Mepe HUMH
YM MICNS HUX. Y IyXe 3arajibHUX pUcax MO)KHA CKa3aTH, 1[0 TOYKH 30JI0TOTO MEPETUHY
301raroThCs 3 KYJIbMIHAIIIEIO ITEPIIOi IPETIOii, 8 TAKOXK 3 11 HAOLTBIII CIIOKIHHOO YaCTHHOIO,
y ApYrid mpemioaii — 3 MiCUAMH HaMOUIBIIOrO AianasoHy, TEKCTYPHOTO i PUTMIYHOTO
KOHTPACTY; y TPETill mpemoaii — 3 HaiOLTBII paMaTHIHUMH i KOHTPACTHIMH YaCTHHAMU;

! Mepenpyx 3 Nina Soyfer. The Golden Section in Barvinsky’s Piano Preludes Op. 8, Nos. 1-4.
VisMath. 2015. Publisher: Mathematical Institute SASA, Belgrade. ISSN: 1821-1437. Crarrs
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1y 4eTBepTiid mperoii — 3 11 KyJIbMiHAIII€0, a TAKOXK il TEKCTYPHO KOHTPACTHOIO TOYKOIO.
Kpim Toro, B mpemtogax bapBiHCEKOTO KIIFOYOBI 3MiHH, 3MIIICHHS MIBTOHIB Y TOHATEHOCTI
Ta B3a€MOJIisl 3 PUTMIYHUM ITOTOKOM 4aCTO OTOYYIOTh TOYKH 30JI0TOTO NEPETHHY.

BaraTo Bi3yanbHHX MUTIIB — XyJIO’)KHUKIB, apXiTEKTOPIB 1 CKYJIBITOPIB, K BiIIOMO,
CBI/IOMO BHKOPHCTOBYBAJIM ITPOTIOPIii 30J0TOr0 MepeTHHy y cBoiX poborax. HesBaxa-
I0YHM Ha MOIIUPEHICTh I[LOTO MPUHOMY B TBOpax bapBiHCHKOTO, sI HE 3HAKIILIA KOJHOTO
JOKYMEHTAIIBHOTO MiATBEPHKEHHS, SIKe O CBIUUIIO MPO CBimOMe HOro BUKOpUCTaHHS. B
JKOJTHIN JTiTepaTypi, TOCTYIHIA aBTOPY, TAKOXK HE 3rafyeThCs OYAb-IKHHA 3B’SI30K MiX
TBOpaMu BapBiHCHKOTO 1 Ii€I0 MaTeMaTUYHOIO IporopIliero. baxman mucas npo bemy
Baptoxka: “Tlo cyri, 31a€ThCsI, MO0 BUKOpHCTaHH bapTokoM drcen 30J10TOro MepeTHHY i
®DiboHaUYl TPOCTO MPOSICHIOE 1 POKYCYe BUHATKOBHIA OallaHC 1 IPOMOPIIIFO, SIKi iICHYIOTh
y toro my3umi” (Bachmann 1979, 80). [ToxiOune MoxxHa cka3atu i mpo bapBiHCBEKOTO, UH
CJTIJT IITYKATH OUTBII YiTKi IOSCHEHHS?

CrpaBxHS MeTa IPEACTABICHOTO JNOCIIIKEHHS MOJISArae He B TOMY, 00 JOBECTH
3HaHH: bapBiHCHKIM MaTeMaTHKH a00 3aKOHIB IPUPOIH 1 (i3UKH, alle, 00 MPOLTIOCTPY-
BaTH, III0 BiH MO)Ke OyTH B KOTOPTi BUJATHIX KOMIIO3UTOPIB 1 TATAHOBUTUX MY3UKAHTIB,
OCKUTBKH 30JIOTHH MEPETHH TaKOXK MPHUCYTHIH Y TBOPAX TaKUX BEIMKUX KOMIO3UTOPIB,
sk bax i lllomen (ane Opakye y TBOpax IEsSKUX {HIINX KOMIO3UTOPIB, a 1e BuBuaB Caba-
HEER).

51 6 xoriNa 3aBepmMTH ABOMA ITOCTyIaTaMu. [lepiiwii mocTyIat mojsrae B ToMy, 1o,
MOXJIMBO, 30JI0THH MEPEeTHH, IO BUKOPHCTOBYETHCS HECBIZIOMO, MOXE CIY)KUTH KpH-
TepieM AKOCTi TBOPY MHCTENTBA. X04a B MPENIOIisSX bapBiHCPKOTO MPaKTHYHO HE ICHY-
BaJIO MPSAMOTO 3B’ 3Ky MXK TOYKAMH HACTiIyBaHHS (OJIBKIOPY Ta 30JI0TOTO MEPETHUHY.
Mos npyra IyMKa IOISTae B TOMY, II0 JOCKOHAJIEe 3HAHHS HAPOIHOI MY3HKH (2 UM
BapBiHcEKkuil € 3HAMEHUTHM) MOsKe OyTH OB’ sI3aHe 3 BHKOPHUCTAHHSIM 200 CIIPHITHAT-
TSIM KOMIIO3UTOPOM 30/10TOr0 NepeTHHY, 0 GOpMye BiIKPUTE TUTAHHS i MOXKJIMBICTD
MOJANTBIIUX JOCIIIKCHB.

1. Introduction:

The Golden Section is a ratio describing the precise physical proportions of many
naturally occurring biological structures as well as the proportions which humans tend to
find most aesthetically appealing within many artistic creations (Stakhov 2006). The
Golden Section has also appeared within both the spatial and temporal domains of
musical creations, whether in aurally transmitted folk songs or in the notated works of
Western art music. This paper examines the appearance of the Golden Section in the
Piano Preludes Nos. 1-4, Op. 8 of Ukrainian composer Vasyl Barvinsky (1888-1963).
Golden Section points are calculated within the musical structures of his preludes with a
speculative offering as to their significance. This paper concludes that Barvinsky’s Piano
Preludes, Nos. 1-4, contain musically significant moments for the listener precisely at,
or immediately following, incidences of the Golden Section.

As sources of information about Barvinsky, including his memoirs, fail to reveal
the cause, some possible explanations as to why Golden Section proportions appear
in Barvinsky’s work are (1) coincidence, (2) subconscious or aesthetic predilection, (3)
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deliberate imitation of Western art music, (4) deliberate imitation of folk music, or a
combination thereof. Some Western art music composers exhibiting Golden Section
proportions in their work and hence subject to the same question are Arensky, Bach,
Bartok, Beethoven, Chopin, Debussy, Haydn, Mozart, and Schubert. While the question
has been answered by researchers in some cases, the question remains open in Barvinsky’s
case. However, evidence collected thus far suggests that the possible explanations above
are stated in order of their likelihood, i.e., coincidence being least likely, and folk music
imitation being most likely.

2. Golden Section and Barvinsky

When analyzing Barvinsky’s Preludes in detail, it becomes apparent that they are
well crafted and harmonious. Considered from the point of view of contemporary theories
of mathematical harmony, it becomes clear that their structure obeys the law of harmony,
as determined by the Golden Section. Claudio Ptolemy (or Claudius Ptolemaeus) first intro-
duced the term, though it was popularized by Leonardo da Vinci, after which the term came
to be known as the da Vinci Code. [...]

The Golden Section can be geometrically understood using a single horizontal line.
Divide a given line-segment AB at a point C where the longer segment AC relates to
the shorter segment CB as the whole line AB relates to the longer segment AC. If this
proportion were written in the form of an equation, where z equals the sum of the lengths
of the two segments divided by the length of the longer segment, the resulting = would
be a number which is one more than its reciprocal, or the irrational number
1.6180339887498948482045868343656... The Golden Section of a quantity can be
obtained by dividing that quantity by this number 7, approximately 1.618.2

AB _ AC C
AC CB A B

3. The Golden Section in Prelude 1, Op. 8

Let us view the horizontal geometrical line as the time line, or the length of, for
instance, Barvinsky’s Prelude 1, op. 8, calculated in bars. This prelude is 75 bars
long. Let this be the length L of segment AB above. The unknown Golden Section of
this prelude occurs at a point C which can be determined using the approximate value
of 7, 1.618. This allows for calculation of the position P1 of the Golden Section (L/z) in
this Prelude: at a point in bar 46 (75 + r = 46.353).

Coming back to the music, bar 46 marks precisely the beginning of the second
section of its fourth variation that happens to be this prelude’s dramatic climax (end
of bar 46 to bar 58). It contains the densest texture (up to six notes in the melodic line,
with up to five-octave range, and up to five note chords constantly filling the space
between melodic lines, with up to five chords per melodic note), agitated and expressive
musical character (e.g. composer’s marks: passionato ben marcato in bar 52, sempre ff
in bar 46-47), accents on octaves of high register (bars 49, 52, 53), and the use of

2 The Golden Section is also commonly referred to by the Greek letter ¢ (phi).
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unresolved and strongly altered harmony. The material is technically challenging and
written in four parts per two hands. In his mathematical papers on the Golden Section
and music, Stakhov notes that in many Western music masterpieces, the Golden Section
coincides with the climax.® Another outstanding feature of this point in Barvinsky’s
Prelude 1 is a semitone shift of tonality.* The key of G sharp major is suggested in
bars 46-47 and is fully established in bar 48 (see Figure 2). The transition is very
sudden, although the tonic of G major in its second inversion could serve as enharmonic
sharp seven’s triad of G sharp major. In any case, the G sharp major in bar 47,
where the F*, E#, D#, and C# first emerge, apart from transferring the music to the
new key, initiates the episode of this prelude’s climax.

Prelude No. 1, Op. 8
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Figure 2: Prelude 1, bars 46-48, semitone tonality shift

Moreover, if we look at the opposite division of the prelude, where B is the
beginning and A is the end, then a symmetric Golden Section point P2 (L — L/7)
occurs at bar 28.647 (75 — 46.353), or the second half of bar 28. This exact place,
interestingly, is the calmest and most tranquil place of the entire prelude. The second half
of bar 28 contains a single line of six eighth notes. Firstly, the texture is the thinnest.
Secondly, all the sounds are of consonant nature (arpeggiated sounds of B seventh chord,
or mediant seventh of G major). Lastly, tranquility is expressed through slow motion,
since the ritenuto marking is indicated in bar 28.

In the remainder of this paper, the length of each prelude analyzed is labeled
L, and the Golden Section points corresponding to L/r and L — L/z are labeled P1
and P2, respectively. Note, however, that P2 always occurs before P1. As visual aids
to the analyses of this and the following preludes, the locations of Golden Section points
P1 and P2 along the time line are provided in Figures 3, 6, 10, and 12. The horizontal
time line is divided uniformly into bars. However, since not all of the preludes’ 2 and 3
bars have the same duration, P1 and P2 are calculated in eighths for prelude 2, and in

% For instance, Stakhov draws on Sabaneev’s discussion of Chopin’s études and use of the Golden
Section in them (Stakhov 2009, 113).
4 This compositional technique is an outstanding and characteristic feature in Barvinsky’s music

(Soyfer 2012).
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sixteenths for prelude 3. Below is a summary of outstanding musical features mentioned
in the preceding analysis of prelude 1, along with positioning of P1 and P2 on a
temporal audiogram, created using Cool Edit Professional (see Figure 3).

Measure numbers
I !

0

5 10 15 20

. sectional division

50

55 60 65 70 75

. sectional division

1 1
2. calm/tranquil 2. dramatic culmination
3. ritenuto/pp 3. sempre f{/non legato/passionato
4. monophonic 4. expanded/densest texture
5. unresolved/altered harmony
6. semitone tonality shift

Figure 3: Prelude 1, Golden Section points P1 and P2, diagram and audiogram

In the figure above, the two Golden Section points on the score-based time line and
the corresponding points on the audiogram do not exactly coincide vertically. This is due
to non- uniform tempo within the audiogram of the prelude’s live performance by Lviv
pianist and Professor Maria Krushelnyzka (Krushelnyzka 2006). Specifically, her
introduction and especially ending are in slower tempo than the middle, thereby moving
both P1 and P2 toward the center of the time line as shown.

4. The Golden Section in Western Art and Folk Music

Works of prominent composers such as Arensky, Bach, Bartok, Beethoven, Chopin,
Debussy, Haydn, Mozart, and Schubert are seen, upon analysis, to employ the Golden
Section as Barvinsky does. “In the 1,770 musical works of 42 composes that were studied
by him [Sabaneev], the golden mean® is met 3,275 times. The greatest frequency of
musical works based upon the golden mean is found in Beethoven (91%), Haydn
(97%), Arensky (95%), Chopin (92%), Mozart (91%), Schubert (91%), and Scriabin
(90%)” (Stakhov 2009, 114). In their paper on Golden Section and Fibonacci Numbers,®
Tibor Bachmann and Peter J. Bachmann stated that “...there are numerous examples in
Bela Bartok’s music where the Golden Sections and Fibonacci numerical sequences are

® The Golden Section is also commonly referred to as the Golden Mean.

® The Fibonacci Sequence of Numbers is 0,1,1,2,3,5,8,13,..., where the next number in the
sequence is defined as the sum of the previous two. The ratio of consecutive Fibonacci Numbers
approaches the Golden Section in the limit.
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used as a structural foundation” (Bachmann 1979, 72). There is a debate over whether
this was done deliberately as a compositional device in all cases, or whether it was
coincidental in some instances. For example, Chopin’s Fantasy Impromptu contains the
Golden Section, but being impromptu and not subject to editing, the Golden Section
division could not have been applied deliberately by Chopin (Stakhov 2009, 115).
Also, in his study of Mozart’s piano sonatas, John F. Putz concludes that, “Mozart
may have known of the Golden Section and used it. That there is considerable deviation
from it ... suggests otherwise, however” (Putz 1995, 281). A similar conclusion was
made by Bachmann about Bartok’s music (Bachmann 1979, 81). Likewise, the
occurrence of Golden Section divisions in folk music is not likely to have been placed by
careful calculation. As for Barvinsky, | have found neither mention nor evidence of
mathematical knowledge or Golden Section calculation on his part in any literature.’

In our conversation, Dr. Alexey Petrovich Stakhov noted an inexplicably high
quantity of Golden Section appearances at significant moments in folk songs. He
considers folk song refined through oral tradition as an art form. This art form was one
of Barvinsky’s major influences. As documented by himself and other specialists of his
life and work, Barvinsky listened to, studied, and incorporated the folklore of not only
Ukraine, but also of other countries, into his work over the course of his entire
compositional career. According to Barvinsky’s memoirs, he started his compositional
practice by arranging folk songs in various choral forms. My previous research showed
that his Piano Preludes also contain several elements of Ukrainian folklore (Soyfer
2010). There is, thus, a possibility (although without statistical/empirical prove) that
direct experiential knowledge of folklore and/or older forms of orally transmitted music
instilled a tendency to compose pieces with musical sections of similar proportions to
those found in folk songs.

Coming back to the Golden Section within Barvinsky’s piano preludes, | would
like to look at preludes 2, 3, and 4 through similar lenses. Particularly, where do Golden
Section points occur within their timelines, as expressed sequentially through the notes
and bars, and do these points occur at or near musically significant or outstanding
material?

The following will be divided into three sections, one for each prelude. Within each
prelude’s discussion, the calculations subsection will locate the Golden Section points
mathematically, and the analysis and significance interpretation subsection will expand
on these points’ significance within preludes’ basic structures (e.g. within form, tonality,
harmony).

5. Prelude No. 2, Op. 8

Calculations:

This prelude contains 61 bars. Since its 6/8 time signature varies to 3/8 for one
bar, let us view the horizontal time line of this prelude in eighth notes, or in beats within
bars, rather than in bars. Thus, L = 360 (60 bars of 6 beats) + 3 (1 bar of 3 beats) = 363
beats in total. The Golden Section points are P1: beat 224 (363 + 7 = 224.351), and P2:

" The literature studied exceeds the list of related writings in this paper’s bibliography
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the second half of beat 138 (363 — 224 ~ 138.649). P1 occurs at the penultimate
(fifth) eighth of bar 38, and P2 occurs at the final (sixth) eighth of bar 23.

Analysis and Significance Interpretation:

The form of this prelude is based on theme and variations, or variational deve-
lopment.8 The prelude can be divided as follows: introduction (bar 1), theme (a binary
sentence in bars 2-9), four variations (1st — bars 10-15, 2nd — bars 16-22, 3rd — bars 31-
38, 4th — bars 51-57), two episodes (or transitional sections, 1st — bars 23-30, 2nd — bars
39-51), and a coda (or lento section — bars 58-61). The prelude is written in F sharp major.
The range of tonality is quite narrow, with modulatory keys such as iii (A sharp minor),

bIl (G major), V (C sharp major), and ii (G sharp minor). The harmony is standard and
unusual at the same time. The customary V-l and II-IV-V-I cadential harmonic
progressions are often employed (e.g. bars 36-37, 57-60), however, the chromatic non-
functional or passing chords add special harmonic colouring and impressionistic feel
(when they are also parallel) to the prelude. Three harmonic devices in this prelude
contributing to Ukrainian folk sound are: 1) prevailingly plagal harmonies and
modulations, 2) use of parallel sixth chords as in bars 6-7, and 3) pedal points
(Arkhimovych et al. 1964, 54-55). Among these features, plagal modulation follows P1,
and pedal point surrounds P2.

What is musically outstanding about the Golden Section points in prelude 2? P1
appears at the end of bar 38, on the border of the third variation (theme-based material)
and the second episode (new material), thus marking a sectional division. [...]

This point occurs immediately before bars 39-40, which are rhythmically outstand-
ing in that they employ groups of three eighth notes in the left hand and four subsequent
dotted quarters in the right hand, features seen nowhere else in the prelude. These bars
lead into the choral-like section in bars 41-48. It is the only section in this prelude that
is syncopated, homorhythmic, in low register of the piano, with expansion of time values,
and it has the prelude’s lowest note density (two co-soundings per bar). The note density
(horizontally) reduces from 4-14 notes per bar in bars 1-40 to 1-3 notes per in bars
41-48. The two bars 41-42 are the least active in the entire prelude, with poco a poco
rilasciando (from bar 39), pianissimo dynamics (bar 41), and sustained supertonic
chord. The rhythmic structure of the choral section resembles the reverse of the rest of
the prelude’s typical left hand, where longer and shorter sounds alternate as quarters
and eighths. Instead, in bars 41-48 shorter sounds are alternated with longer. For instance,
in bars 45-46, a quarter is followed by a half note. Being homorhythmic in texture, this
section abandons the sixteenth-note melody altogether (seen in most of the prelude),
leaving only vertical sustained and syncopated chords. P1 precedes chords that are tied
through bar lines and suspended, breaking the rhythmic flow of the prelude. In fact, every
bar before bar 41 had clear divisions in groups of three eighths in that every bar had
a note on first and fourth eighth, whereas the choral section blurs this pulse.

8 Although it could be argued that prelude 2 contains elements of through composed form and
binary form, this analysis considers it to be in theme and variations form, in accordance with
Barvinsky’s annotated list of compositions (Barvinsky 2004).
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As for tonal and harmonic structure, the second episode or material immediately
following P1 is interesting in its modulation to supertonic key. F sharp major harmony
in bars 38-39 is followed by modulation to G sharp minor. As most of this prelude’s
modulations, this modulation in bar 40 is plagal, in that one or both of its pivot
chords are of subdominant function. An interrupted cadence (dominant in its second
inversion followed by submediant triad in the beginning of bar 40) precedes F sharp
major’s dominant in the second half of bar 40, which serves as G sharp minor’s
subdominant. A number of suspensions and sustained chords occupy bars 41-46. These
include supertonic, submediant seventh, mediant, and finally dominant seventh chord in
its second inversion. The resolution of this chord in G sharp minor’s tonic also serves as
the first chord of F sharp major (minor supertonic triad), followed by its dominant ninth
and half diminished seventh, written out as an ascending passage of sixteenth thirds,
where each non-functional third acts as an incomplete auxiliary third (bars 49-50).
This passage concludes the choral section and leads into the next variation.

The second Golden Section point P2 in bar 23 appears almost exactly at another
sectional division between the second variation and the first episode (see bars 22-23).
Moreover, P2 occurs exactly in the first bar of the chromatic ascending sequence (bars
23-26) leading into the prelude’s most melodically expanded passage in bars 27-30 (see
Figure 5).
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Figure 5: Prelude 2, bars 23-30, grey section highlighting Golden Section point P2
in bar 23
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These bars (23-30) are also unique to the prelude in that they contain a section of the
greatest tempo flexibility within the prelude: from a tempo, to poco allargando, to
accelerando, and to rallantando — within only 8 bars. The sequence is rhythmically
outstanding in that it is the only place where rhythmic figure formed by a sixteenth rest
(instead of dotted quarter sustained from previous bar) and five sixteenths is employed
exactly five times in the right hand (bars 23-26). Another unique element is the
symmetrical arc (bell) shape of this rhythmic figure’s melody, with middle note being
the highest (see bars 24-26). In terms of sequential structure, as it will be seen in the third
prelude as well, Barvinsky employed a stretto technique in that the last two of five
sequential units are half the size of the first three, only a half bar each (see bar 26). In
fact, this device brings the melodic shape in the right hand closer to the passage’s melodic
shape. The first seven notational symbols of bar 27, which form ascending units of the
passage, noticeably resemble the sequential five-note melody. This melodic development
assists in achieving the gradual transition from sequence to passage. The passage (bars
27-30) is outstanding rhythmically in that nowhere else in the prelude does the right hand
contain four bars of constant sixteenth notes. In most of the prelude, melody in the
right hand is alternated with prolonged stops (e.g. bar 16). In bars 27-28 the highest
rhythmic contrast between the two hands takes place: left hand sustained for three
bars on a single three-note chord: C# of the big octave, G# of the big octave, and E# of
the small octave; against the aforementioned rapid sixteenth motion in the right hand.
This passage ends with bar 30, which is twice as short as all the other bars in the prelude
(3/8 instead of 6/8). This not only creates an effect of rhythmic shift, but also reverses
the feel of strong and weak halves of each bar, or pulse reverse. Finally, the same eight
bars following P2 contain the largest range span within this prelude — over five octaves:
from C# of the big octave to D# of the fourth octave (see bar 28). Thus, P2 presents
unique melodic, rhythmic, textural, and structural qualities.

Preceding P2, the second variation gradually brings the prelude to lower register,
slower pace (poco rit. in bar 21), narrow range (one octave), and softer dynamics (poco
dim. in bar 20). The dynamic indication in bar 23 is triple piano ppp and a tempo legiero.
The melodic line starts with A of the small octave, the lowest note of the right hand’s
melodic line. Immediately after the Golden Section a reverse in music direction takes
place with rapid ascending figures, stretto development, widening of range, and, finally,
expanded passage. Bars 23-25 are united by consistent C#s in the bass which could be
viewed as pedal of the first scale degree or a kind of drone. At the same time the first
episode is harmonically and tonally unstable. For example, the dominant seventh of C
sharp major with flat five, in bar 23, can be seen as a non-functional passing chord,®
connecting the preceding flat supertonic and the following tonic. The flat supertonic in
bar 24 can be considered an auxiliary chord ascending in secondary dominant sixth of
C sharp major. Similarly, although the first chord of bar 25 (consisting of E, G#, B, and
C#) could be viewed as minor dominant seventh of F sharp major, it is perhaps an
auxiliary non- functional chord which descends into another secondary dominant of C

® When referring to an auxiliary non-functional chord, the author means the chord in which all
sounds serve as auxiliary notes of the following functional chord. It may also be called an
ornamenting chord (such as common tone sevenths).
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sharp major’s dominant, a seventh in its third inversion. Bar 26 starts with another C-
sharp minor seventh, which functions as F sharp major’s minor dominant seventh (E&)
in its root position. In the second half of this bar Ei becomes E#, forming the major
dominant seventh chord of F sharp major. This harmony remains within the sustained
chord in the left hand (C#-G#-E#) and in the passage of sixteenth-notes in the right
hand (spanning from B of small octave to D# of the fourth octave) until the end of bar
30, resolving in home key by the next bar.

Both Golden Section points appear on the border of a variation and an episode. It is
fascinating to me that there are only two episodes in the prelude, and each starts at a
Golden Section point! At first glance, the first and the second episodes have little in
common. Upon closer examination, however, similarities in their function become
apparent. For instance, each episode introduces new musical material contrasting with
the rest of the prelude (e.g. rhythmically and texturally); moreover, each episode ends
with a fast sixteenth-note passage that leads into the next variation. In describing the
significance of these two points in terms of temperature, | would say that P2 marks the
hottest, most rapid, and most constant passage of the prelude and that P1 marks the
coldest, least rapid, least dense, and perceptibly calmest section. The musical factors
(explained above and summarized below) of the material at and following Golden
Section points P1 and P2 contribute to their high contrast, and thus outstanding role,
within the prelude (see Figure 6).

Measure numbers
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|. sectional division . sectional division
2. rhythmic structure: . melodic structure
(a) blurred pulse . pulse reverse
(b) eighth triplets/4 dotted quarters - widest range s
(c) rhythm reverse/left hand . greatest tempo flexibility

RS I . thythmic structure
(d) time values' expansion (a) sequential thythm
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3. homorhythmic texture (b) biggest rhythmic contrast
4. dynamic tranquility (¢) densest right hand

(a) poco a poco rilasciando/pp (d) loneest chord/left hand
5. minor supertonic modulation 7. unstable tonality

Figure 6: Prelude 2, Golden Section points P1 and P2, diagram and summary

6. Prelude No. 3, Op. 8

Calculations:

There are 111 bars in this prelude. Three distinct time signatures occur, with 2/4
predominating. Let us calculate the horizontal time line of this prelude in sixteenth
notes. Since there are 8 sixteenths in each 2/4 bar, 16 sixteenths in each 4/4 bar, and 24
sixteenths in each 6/4 bar, it follows that the prelude’s length L is 1104 sixteenths in total:
736 (92 bars of 8 sixteenths) + 176 (11 bars of 16 sixteenths) + 192 (8 bars of 24
sixteenths). The Golden Section points are P1: 682.3 or the 682" sixteenth (1104 + t
~ 682.324), and P2:421.7 or the 421%t sixteenth (1104 — 681.324 = 421.676). Within
the 111 bars P1 occurs at the beginning of bar 78, on its second sixteenth. P2 occurs in
the second half of bar 45 on the fifth sixteenth.
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Analysis and Significance Interpretation:

The third prelude is written in through composed form, with elements of ternary,
rondo, and theme and variations forms,'° and it consists of: introduction moderato (bars
1-4), middle section allegro (bars 5-78), transitional veloce (79-96), a kind of
recapitulation tempo | (bars 97-100), and the final meno mosso section (101-111).
Although widely known for its Ukrainian kolomyika genre features (folk dance and music
style), prelude 3 also employs chromatic harmony, suspensions, ascending and
descending sequences, all expressing romantic aspects of Barvinsky’s style. The texture
of the third prelude is mostly homophonic: with fast continuous sixteenth notes in the
melody, accompanied by, mostly, steady eighths and syncopated chords.

P1 in bar 78 marks a sectional division in that it appears in the final bar of the allegro
section and immediately precedes the brisk and brilliant veloce section. These two
sections contrast in character and tempo. The veloce section is united by G pedal in the
base (this pedal stops in bar 91), and it transfers the music to the tempo I section. Note
the resemblance with P2 of prelude 2, where the Golden Section also preceded a section
with C# pedal and a fast sixteenth-note passage in the right hand, transferring the music
into a new section with recapitulation-like material. To see this resemblance, first
compare bars 2-6 and 31-35 in prelude 2 with bars 1-4 and 97-100 in prelude 3. Next,
compare the transition in bars 30-31 of prelude 2 to the transition in bars 96-97 of prelude
3 (see Figure 7).

a) Prelude 2, bars 30-31
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Figure 7: Transitions in prelude 2 and prelude 3

Returning to prelude 3, a tonality shift takes place at the Golden Section point P1,
from the preceding C minor (see bar 75), to C major (bars 77-78), and to G major (from
bar 79). Note that the key signature changes from two flats to single sharp immediately

0 The elements of ternary form can be seen in the return to introductory material and tempo in
bars 97-100, with only slight alterations in harmony and the use of major mode instead of
minor. The elements of rondo form are expressed in recurring material of circling or intro-
ductory theme throughout the prelude (see bar 5-6). This theme, however, is always more or
less altered and transformed, in accordance with the theme and variations form.
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after the Golden Section point P1 (see Figure 8). Harmonically, sub-mediant seventh
of C major, through seventh of G major, transfers the music to the supertonic harmony
of G major. From bar 79, the harmonic structure is ascending in the left hand by six-
ascending chords in the left hand create musical motion and dynamic development. The
right hand’s passagework adds motor motion and shifting harmonic colours. This
section ends with a complete authentic cadence containing a supertonic seventh in its
second inversion in bar 89, followed by a dominant seventh in bar 90, and resolved
six bars later into the tonic triad. This section is unique in its left hand’s rhythmic
structure, which consists of 20 subsequent quarters, within bars 79-88, seen nowhere
else in the prelude.
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Figure 8: Prelude 3, bars 75-82, with grey section at the Golden Section point P1 in bar 78

Looking at the texture, bar 78 is homophonic with chordal syncopated
accompaniment and melody. Bar 79 suddenly changes in texture from two to three
layers: 1) lowest layer — G pedal or drone in the left hand (each note lasts two bars), 2)
middle layer — stepwise ascending triads in their first and second inversions in the left
hand, and 3) top layer — fast sixteenth notes descending in sequence, where each
sequential unit imitates the “circling motive’ from bars 5-6. The range doubles between
bars 78-79 in that bar 78 is 2.5 octaves in range (from G below middle C (small
octave) to C of the third octave) whereas bar 79 is 5 octaves in range (from G of the big
octave to F# of the fourth octave). Speed doubles as well. Having performed this prelude,
and having done research on its previous performances | would say that the contrast in
speed is highly outstanding — from ritenuto and natural completion of the phrase in bar
78 to fast and brilliant veloce in the following bar. The dynamic reverse happens between
these two bars, from gradual decrease to increase in dynamics: bar 78 indicates poco dim.,
whereas bar 79 starts with pianissimo but also indicates crescendo. This dynamic increase
in bars 79-89 is also achieved by both hands moving from outer extremes of the piano
to the middle range. If one were to imagine a curve indicating dynamics, the lowest
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(quietest) point of the v-shaped curve would exactly coincide with P1. These contrasts
in texture, range, and dynamic direction contribute to the division between the two
middle sections divided by the Golden Section.

Preceding P2, bar 41 concludes the section or episode of bars 32-41. Bars 42-44
recapitulate the initial circling theme of bars 5-7. P2 occurs in bar 45, marking the
sectional division between this recapitulation and the culmination of the following 8
bars, which form the dramatic climax of the prelude (bars 45-53). All the other material
in the prelude is calm, dance-like or even exultant; it is often fast but never extremely
dramatic. Harmonically, the vicinity of P2 consists of mostly alternating tonic and
subdominant harmonies, with minor dominant and supertonic harmonies. However,
immediately following bar 45, harmony also undergoes dramatization with diminished
and half diminished chords and chromatic melodic structures. Range doubles from
less than 2 octaves (from B flat below middle C to A flat of the second octave) to 4
octaves in bars 45-53 (from C of the big octave to C of the third octave). The music
ascends in register around the location of the Golden Section point P2. In addition,
texture becomes denser in bar 46 (see Figure 9).
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Figure 9: Prelude 3, bars 42-53, with grey section at Golden Section point P2 in bar 45

The only stable element appears to be the G minor key of this section (from bar
42), except this time G minor tonality does not include E natural, and the colour of the
theme is changed — it is pure minor this time (or Aeolian). What this means is that the
initial step is half a tone instead of a whole tone (compare the whole tone steps of bars
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5, 12, and 23 with bar 42’s half tone step). This return to initial material serves only to
prepare for upcoming new material which enters exactly at bar 45! Here the left hand
takes the rhythmic figure found in bars 5 and 42 (eighth, quarter, and eighth) and
transforms it into an ascending sequence with recurring Gs in the middle and bottom
voices. This sequence has increasing dynamics from p and a tempo to a slight crescendo,
then poco a poco cresc., another crescendo fork, leading to forte in bar 49. This
creates a kind of musical tension, even a dramatic effect. In combination with this, the
right hand keeps ascending with the circling theme in a stepwise motion (mostly within
the second octave) starting on E flat (bar 45), then on F with B flat tonal base (bar 47),
then diatonically shifting the same excerpt a tone higher on G (bar 48), and continuing
with yet another shift a minor third higher — on B flat (bar 49). Finally, the second
half of the circling theme is heard in bar 50, where E flat plays the role of tonal base,
which in bar 51 becomes the starting point of the now downwards diatonically shifted
theme. This time the theme arrives at A flat tonal base. The following descending
sequence is again a varied fragmentation of the original circling theme. As you can see,
apart from ascending direction, stretto is employed, where the second (bar 47), third (bar
48), and fourth (bar 49) sequences in the right hand are twice as short as the first sequence
(bars 45-46). Three bars of similar material start at bar 42, implying that the sequence
may have initiated in bars 42-44. Then it decreases to two bars 45-46, and, following
the Golden Section P2, it reduces again to one bar until bar 49, also reminding of
fragmentation. After bar 49 the units expand to two bars. G pedal unites this entire
section (bars 42-52). The constant syncopation and ascension, in combination with
accents above the syncopated quarters of the left hand create a feeling of unease and
tension. In addition, rhythmically strong ascending dotted chords in the left hand (bars 50,
52) add dramatic effect. The accents in the left hand (bars 45, 47-49, and 51) do not figure
anywhere else in the prelude, although identical syncopated rhythms do appear. This, as
it did at the first point P1, makes the left hand exhibit unique rhythmic structure
exactly at P2 (see Figure 10).
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Figure 10: Prelude 3, Golden Section points P1 and P2, diagram and summary

7. Prelude No. 4, Op. 8

Calculations:

Since there are no alterations to the 4/4 time signature, let us view the horizontal
time line of this prelude in bars. The length L is 84 bars. The Golden Section points
are: P1 at 51.92 or the end of bar 51 (84 + 1~ 51.916) and P2 at the beginning of bar
32 (84 —51.92 = 32.08).
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Analysis and Significance Interpretation:

The form of this prelude can be interpreted as complex ternary form, with its
structural formula being A (bars 1-23): a- a'; B (bars 23-44): b-b%; Al (bars 45-69):
a’-a®, and Coda (70-84), intertwined with reiterations of excerpts from section A. The
tonality of the prelude contains semitone modulations that often juxtapose whole
episodes in half tone key shifts (e.g. B flat to B, D flat to D). The prelude is written
in B flat minor. However it ends in B flat major, and modulates on the way to keys
such as D flat major, G flat major, F minor, A flat major, D major, and B minor. The
texture is predominantly homorhythmic, containing independent melodic fragments in
middle voices, with homophonic middle B section. Much of the harmony is standard. At
the same time, mediant, minor dominant, flat supertonic, flat submediant, and natural
seventh are frequently used. The use of seventh natural scale degree in minor (e.g. bar
1) is a typical harmonic feature of Ukrainian folk choir singing (Arkhimovych et al. 1964,
54). Indeed, the prelude was named choral by Barvinsky.

P1 at the end of bar 51 occurs almost on a bar line, immediately preceding the
prelude’s most intense but exuberant culminating section. Bar 51 in section Alends
its direct similarity to section A. The end of bar 51 (final two eighth notes) already
initiates this important and functionally outstanding section of the prelude (bars 52-65
or even to 69). The transition in bars 51-52 is similar to that in bars 16-17, but this time
the second bar introduces higher range, tonal shift, key change (to two sharps) expanded
length, texture, and harmonic structure. The transition also contains semitone voice
leading (bars 51-52, bottom stave, see F— Ab to E — G). Instead of concluding as it does
in the first section (al), this section, after five intense bars of triple forte (the loudest
dynamics of the entire prelude), again transfers to an expanded version of material seen
in bars 14 and 49, finally developing into new material (bars 57-65). Bar 52 also
introduced new material. In terms of tonality around P1, G flat major dominates as
the main key between bars 48 and 51. Both the presence of Cb and the harmonic
progression of these bars confirm the G flat major tonality. From this perspective it
becomes clear that the dominant ninth of bar 51 does not resolve into the expected G
flat major tonic harmony, but rather it shifts to D major dominant harmony. From yet
another, less obvious and reasonable perspective, the shift functions as a sudden semitone
key shift. The key signature and reappearing tonic, as well as dominant of D flat major,
more readily signify D flat major in these bars. Bars 49-51 could imply A flat minor
tonality. The first chord of bar 49 contains A flat minor triad, followed by A flat
minor seventh. The next two bars contain F& and a harmonic progression that does not
confirm the A flat minor as a key, whereas the latter can be considered the minor
dominant of D flat major. In this case, the final chord of bar 51 is the minor dominant
of D flat major, with added sixth (F in the left hand). Bar 52 starts the dominant seventh
of D major, resolving into the tonic on the third beat of this bar. This tonality shift (D
flat major to D major) highlights P1’s function of transitioning into the prelude’s climax
(see Figure 11).




2018/4 (30) YKPAIHCbKA MY3UKA 153

47

@]
Ul
(1R
—H
[
TS
LY

D flat major — D major

e S 3 8 e i,
o Ll 1 1= | 1 ™| '_ﬁ :
d T T d T T L J T T T

a tempo

—— -
cresc. P1 W poco allarg.
i : 1t T 3 T E
{ = 1

Figure 11: Prelude 4, bars 47-54; P1 in bar 51, and semitone tonality shift in bars 51-52
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P2 in bar 32 occurs exactly in the middle of the middle section B, marking a
subsectional division from b to b'. The two subsections of the middle section are
highly identical, with six- bar-long main sentences (bars 25-30 for b and bars 33-38
for bY), where the sixth bar of each sub-section differs and acts as a transition. Two
bars 31-32 form a transition into the second subsection. P2 in the beginning of bar 32
(32.08, or 32.1) is in the middle of this transition and, thus, of section B. The two middle
subsections are again juxtaposed in another ascending semitone shift of material and
tonality. P2 also coincides with this shift through another key change (to two sharps)
marked with semitone voice leading (bars 32-33, D to C#, A to A%, and F to E). Tonality
and harmony structures are significant at this point. From B flat minor, the music
modulates to B minor through the secondary dominant of B minor’s dominant. Bar 32
contains F minor tonic chord in its first inversion, followed by an enharmonic pivot chord,
where the submediant seventh of F minor equates to B minor’s secondary dominant, or
F sharp major’s dominant seventh. Bar 33, thus, initiates with the dominant seventh
chord of B minor. In bar 35 it then transfers to A major, next to B flat major (bar 37),
the key signature of which recurs in bar

43. The two subsections of the B section also contrast in dynamics and function.
Whereas the first subsection b is piano in dynamics with indications tranquillo and la
melodia ben cantado, ending with poco rit. (bar 32), the second subsection b? starts
with a tempo and poco a poco cresc. and concludes with forte, gradually transferring
to fortissimo (ff), and concluding with poco allargando without dynamic decrease.
Indeed, the second subsection of the middle section initiates a transition or preparation
for culmination of the prelude, as the next section keeps increasing dynamically to
sempre ff (bar 45), cresc. (bar 51), and fff in bar 52. In any case, the second Golden
Section point coincides with a reverse of the initially calm middle section to gradual
intensity, dynamics, chromaticity, and texture buildup.




154 YKPAIHCbKA MY3UKA 2018/4 (30)

To compare and summarize, both Golden Section points are significant to the tonal
structure of the prelude in that they occur at transitions to new tonal centers, almost
exactly prior to establishment of new keys. Both P1 and P2 signal half tone ascending
shift from five flats to two sharps. In bars 32-33 (P2) it is minor tonality that
predominates, whereas in bars 51-52 (P1) it is major tonality. The two points contrast
in dynamics as well, from piano in bars 32-33 to cresc. and fff triple forte in bars 51-
52. As in prelude 1, the Golden Sections in prelude 4 occur at points which contrast in
function. The earlier point P2 is tranquil, while the later point P1 is highly intense
and very loud. Notable is also the textural contrast between the two points. The earlier
point P2 occurs in the middle of homophonic texture with clear melodic line and
accompanying figure in the left hand, whereas the later point P1 is homorhythmic, with
wide chords of higher range. While the earlier point is solemn in its melodic material,
the later point appears as the prelude climaxes with almost heroic melody. It also initiates
imitation of Ukrainian church bells (see the two A-octaves in bar 52).1! The melodic
material of the middle section is characteristic of Ukrainian folk tune. Moreover, that
exact melodic line echoes the first prelude’s initial melodic line, the theme of prelude 1.
The vocal quality of this melody (see prelude 1 bars 1-10) and its distinct character have
led a number of musicologists to associate it with Ukrainian vocal folklore (Nazar 2000,
18). As in prelude 1, the two Golden Section points in prelude 4 contrast in texture
(homophonic vs. homorhythmic), dynamics (very soft vs. triple forte), tonal colour (minor
vs. major), and range (D flat of the big octave to D of the second octave in bar 32, vs.
C flat of the small octave to C flat of the third octave in the second half of bar 51). The
similarities shared by preludes 1 and 4 in melodic material and function of Golden
Section points unifies these two among Barvinsky’s piano preludes. See Figure 12
for a diagram and summary of Golden Section points in prelude 4.
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Figure 12: Prelude 4, Golden Section points P1 and P2, diagram and summary

8. Conclusion

In conclusion, all four preludes prove to contain musically outstanding material at,
immediately preceding, or immediately following Golden Section points. In very gene-
ral terms, Golden Section points coincide with the first prelude’s climax as well as its
most tranquil point; with the second prelude’s points of largest range, textural, and
rhythmic contrast; with the third prelude’s most dramatic and contrasting points; and the

11 This is not unique, as this feature will reappear within the cadential material where B-flat octaves
again imitate this traditional sound.
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fourth prelude’s climax as well as its textural contrast point. Also, key change, semitone
shift in tonality, and rhythmic flow interaction often surround Golden Section points in
Barvinsky’s preludes 1-4.

Many visual artists, architects, and sculptors were known to have consciously
employed Golden Section proportions in their work. Despite their prevalence in his work,
I have found no documentation suggesting Barvinsky’s deliberate use of them, nor is there
mention in any literature available to the current author of any connection between
Barvinsky’s works and this mathematical proportion. Bachmann said of Bela Bartok,
“Essentially it seems that Bartok's use of the Golden Mean and Fibonacci numbers simply
clarifies and focuses the exceptional balance and proportion that exist in his music”
(Bachmann 1979, 80). Could the same be said of Barvinsky, or should one search for
clearer explanations?

The true aim of the above study is not to prove Barvinsky’s knowledge of mathe-
matics, or laws of nature and physics, but to illustrate that he may be classed among
outstanding composers and talented musicians, since the Golden Section also figures
in works of great composers like Bach and Chopin (but lacks in works of certain other
composers studied by Sabaneev).

I would like to conclude with two postulations. The first postulation is that
perhaps the Golden Section, employed unconsciously, may serve as a criterion for
quality of art work. Although practically no direct relation between points of folklore
imitation and Golden Section were found in Barvinsky’s preludes, my second sugges-
tion is that familiarity with folk music knowledge (for which Barvinsky is famous)
may be related to a composer’s use or perceived importance of the Golden Section,
which forms an open question and possibility for further research.
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Nina Soyfer. The Golden Section in Barvinsky’s Piano Preludes Op. 8, Nos. 1-4.

This work is a sui generis harmonic analysis of a few relatively short music compositions. As an
example, | took piano preludes of internationally known 20th century Ukrainian composer, Vasyl
Barvinsky. The goal of this analysis is to uncover mathematical regularities in the structure of a
finished music composition, in particular — how its compositional structure corresponds to Golden
Section proportions. Thereby, a confirmation of the above-mentioned correspondence (i.e.,
mathematical regularity) supports theories of universality of mathematical harmony in the arts.

Keywords: Golden Proportions, Implementation of Mathematics’ Harmony in Music
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