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Symmetry aed the Arts:
The Composer as Geometer

The geometrical mindis not so closely bound to geometry thtrt i t cannot be drarvn
aside and transferred to other departments of knoutledge. A utork of morali ty,
politi cs, criticism, perhaps even eloquence, uill be more elegant . . . if i t is shaped
by the hand of geometry.

(Bernard Le Bovier de Fomenelle, L'Uttl t) e det Afatbematiertar)

Circle Canon: Tout par compas says composee, Bande Cordies
(Chanril)y MS, early (5th renrory)
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PROLEGOMENON: Galileo Galilei, Il Saggiatore, 1623
Ben Saferstein, reader

Anyone n ho svi shes to achi eve symmetry on a f lat surface must take account of
three f undamental pn'nciples of crystallography: gliding mirror image (REFLEX-
ION)i repeated shif ti ng (TRANSLATION)i and turni ng about axes (ROTATION).

(M . C Escher )

R ET RO G R A D E S � g KCI A I l xyOI I T BI I

,All that i s human must retrograde if i t does not advance.
(Edward Gibbon, M emoirs)

PRO CESSIO N A L � T W O CLA U SU L A E :

Domi nus from the organum Vi derunt omnes P e r o t i n

((L )200)

T h e L o r d . .

N u sm i d o Florent ine MS, Pluteus 29.1
(13th cemury)

[The tenor melisma Domi nos reappears here in retrograde set to N usmi do.]

C O L L E G I U M

R ET R O GR A D E CA N O N

Talent mes prus I v rea M S
(14th century)

I. C A N O N VI O N A 3 ( C A N O N V[ O VI A 3
II. C A N O N V[ 0 [sf A 3 I CA N O N V[ 0 [sf A 3
[Two voices in strict canon each turn back upon chemselves at their midpoints. If the work
is performed upon completion in reverse, an exact repecition of the original canon will
result but the voices will exchange roles � the fullower becoming the leader.]

(The wish has raken hold of me to sing like the cuckoo.)

I N ST E U M EN T E L EN SE M ELE

READING; Excerpts from Four Quartets, T. S. El iot
F r o m B u r n t N o r t o n

Bret Bauey, reader

From Litt le Gi ddi ng
Shoshana K aminsky, reader

RON D EA U W IT H R ET RO GR A D ES:

Ala fi n est mon commencement S R F T R O G R A D F
S. B CI A ) I O 0 ) I T E ) I
T. C A N O N ]sf 0 Vl A 3

G ui l laum e de M ach aut
(c. 1300-1377)

I . B I L A T ER A L SY M M ET R Y

Bilateral symmetry encompasses fi gures arranged equi valently on both sides of an axi s.

Ref lexi on i s the f oldi ng back of a part upon i tself .

L O N G I T U D I N A L R E F L E X I O N S



[The second voice is a complete and simuhaneous retrograde of the first. The third voice
turns back upon itself at its midpoint.]

My eud is my beginning aud my beginning is my eud, aud holds truly. My eod is my
beginning, My third song reverses itself aud thus ends. My eod is my beginning aod my
beginning is my eod.

Michele Moede, soprano

I N ST R U M EN T E L EN SEM BLE

DIALOGUE PER RECTE ET RETRO: Douglas Hofstader, Go'del, Escher, Bach; Crab Canon
D R A M A T I S P E R SO N A E :

To r t otset Pau l V . P at ao el l a

A chi l l es: B eo Saf e r st e i u

The Crab: Roger Stranoo [palindrome by Beo Safersteiu]
Crah Craton J 2, I . S. Bach < 1685-1750)

I NSTRUMENTSL EN SEMBLE

S. F � r � e � e

THREE CANONS ONF AS RETROGRADE S. F 0 R M U L A � M U L A
Magnifi cat VII toni , Glori a Patri A D O U B L E � � � - - -

A D 0 U B L E Sebastian
T. C A N 0 N S - de Vivanco
T. C A N O N S- (
B . A J U M - A J U M I I 0 9
B . F � r � e � e

[Soprano II presents the Tone VII formula as Bass I repeats it simultaneously in retrograde.
Alto I and II introduce a separate canon at the unison whi le Tenors I and II unfold stil l
another canon at the unison.]

Glory ro the Father, the Soo, aud the Holy Ghost.

C O L L E G I U M

RET ROGRA DE CA N ON S: I. R E T R 0 G R A D E
Super sst, re, ms, f a, sol, la II. 9 0 A 5I 0 0 5I T d 5I

I I I . C A N O N VI O VI A 3
Sam uel Sche id t

<1587-1654 )

[Three 3-voice canons are each constructed in the same manner as Machaut's Ma fin est
mon commencement .]

Afore cont rvri u conttnao 2 f ronts * fi ne i n si ttgssli s li ncss. Cancer cnsm cancri cat. <T he
coutfal')' uu)taul t otl tul ues fr(tm beginning to eud in all the individual lines; the crab
moving ever cutbwise )

I N ST R U M EN T h L EN SEM BLE

CA N ON PE R R ECT E ET R ET RO :

Di li g es Dominus
Di liges proxi mssm totem W illiam Byrd

< 1545-1625 )

[A motet for two choruses that is d iv ided into two sect ions. T he voices of Chorus I I are
complete und simultaneous retrogrades of the corresponding voices in Chorus L Thus the



second section, which begins at the mid-point of the work, produces a total exchange in
reverse order of the melodic contents of both choruses.]

Thou shalt love the Lord rhy God with all Ihy hearc and with all Ihy mind, and with all rhy
soul, and with all thy st rength.

T hou shalt love rhy neighbor as thyself.

C H O R U S

T R A N SV E R SE R E F L EX IO N S

I N V ER SI O N S

I ls>IA E I I 2 10 fdi 2

sf novel I sa mi rror that st rol ls ulong u hi gh>ray.
Noir it refl ects t l>e blue of the skys
nou. the inud p iiddles iinderneath.

<Henri Stendahl, Le Rouge et le N oi r )

Di e 111. Sy mphoni c a»s dern C Scheidt
[Upright and inverted versions of the subject appear randomly throughout this composition.]

I N S T R U M E N T A L E N S E M B L E

PE R PET U A L M I R RO R CA N O N : S. C A N 0 N - C A N

So lange Sebo'nhei t a 4 S. C Y I>i 0 1>I - C Y IA
A . C A N O N -

A . C Y N 0 l si

Johannes Brahms
<<833-<897 )

[A pair of voices introduce the subject and its inversion. T hey are echoed by a second pair
after four measures.]

So long as beauty remains, so long as eyes see on earth, you wi ll not escape love.

Rebekah Edminsrer, Mel inda Manhews, sopranos
Catherine A ragon, Emily Greenleaf, mezzo-sopranos

PE R PET U A L M IR ROR CA N ON

J. S. Bach

A N 0 N � � C Y I>I 0 I sf � - C

C Y N 0 1>I - - C A N 0 N � -
I ' e e

[The subject and its inversion are introduced canonical ly over a freely moving bass. Upon
modulating to the dominant minor, the voices exchange melodic materials. Returning to
the or iginal key, they resume again their init ial roles. The music is so constructed that the
process may be repeated indefinitely.]

I N T R U M E N T S L E N S E M B I . E

Canon perpetu»s a 2 from The 1<if»si c»i Off eri ng

PE R PET U A L D O U B L E M I R RO R CA N ON :

Z » R a»ch a 4 S. D O

A .

T .

B . C A

[Two subjects introduced simultaneously are
measures.]

U B L E - D O B r ah m s

- D O f 1 B I E

- C Y N 0 Iri 2

N O N S - C A

each an sw ered i n i nver sio n af te r tw o



To sm oke m ust turn t he sweetness of the ear th and also che azure of che heavens.

Shoshana K aminsky, Leh nne Shoup, sopranos
Peter Goehring, tenor, Paul Pacanel ia, bari tone

I I . T R A N SL A T O R Y SY M M E T R Y

T R A N SL A T O R Y SY M M ET R Y

T R A N SL A T O R Y SY M M E T R Y

Translati on is motion ht uhich al l i es of the moving body
remai n paral lel tv thei r orrgi nal posi ti on.

READING: VILLAN ELLE lf I could Tell You, W. H . Auden
Peter Goehring, Lisa Murray, readers

S. C A N O N - C A N O N - C A N E

S. C A N O N - C A N O N - C A N A rnold
A. C A N O N - C A N O N +D Schonberg
A . C A N O N - C A N O I (1874-1951)

T . C A N O N - C N

B . C A N O N - G

[The subject is coupled with its exact imitation or translation at the lower f ifth. A second
pair of translations answers with corresponding pitches after two measures. A third pair
follows in the lower octave after two more measures.]

Legi timati on us u canon for G B. Sharc, a it h admi rati on on his 70th bi rthday. In perpe
toi ty, never ui th a conclusi on! the endrng is only f or an emergency!

Whoever pays honor, must himself possess ir, otherwise ic is insignificam. Therefore
musicians pay homage to honor with the canon, co show through ir thar they have honor.

c n o A U E

PER PET U A L 6 -I N - I

C A N O N :

Legi ti mati on als Canon

3-IN - I CA N ON � BA L L A D E
I I I

Sans cuerl A mis, dol ensl Dame

I I . B

I I I . B A

A L L A D E - B

L L A D E - B A

C A N O N Guillaume
C A N O N de Machaut

C A N O N B B
[An extended melody in the form of a ballade is here subjected to two translations at the
unison.]

(W ithout hear r, I see it . . .
Fr iends, saddened and d iscom for red . . .

Lady, rhrough you my senses are restored . )

I N S T A U M E N T A L E N S E M B L E

6 -IN -3 CA N ON :

Kyri e from Missa Ave Sancti ssi ma

I . T H R E E

I I . L E V E L

I II . C A N O N Pierre de la Rue
I . T H R E E - - (c. 1455-1518)

I I . L E V E L - -

I I I . C A N O N - -

[Each of the three voices of a first chorus is echoed a fourth higher throughout by the
corresponding voice in a second chorus.]

Lord, have mercy upon us. Christ, have mercy upon us. Lord, have mercy upon us.



Suzanne Metz, soprano Amy Hansen, alto
Patrie Cohen, senor Thomas Hailenbeck, Peter Goehring, Nathan Wilkes, !terser

I . C A N O N

I I . C A N O N
I II . C A N O N
IV. C A N O N
V . C A N O N

V I . C A N O N

[An extended canon with translations at the upper and lower octaves and the upper
fourth.]

CA N ON

6 i n On e

I N ST R U M EN T A L EN SEM BLE

T W O 2-IN -I CAN ON S
M i ser ere mi hi D om i ne

S. F O R M f r e e F O R M U L A
A. f r e e F O R M U L A -
A . f r e e

T. F O R - f r e � e C A N O N -
B. F O R M U L A C A N O N

[The portion of the chant formula introduced by che Soprano is answered by the Tenor
and then repeated and completed by the Bass. It is chen presented in the two upper voices
as a canon ac the fourth and is accompanied by a second canon at the fourth in the two
lower vocies.]

Have mercy upon me, 0 Lord, and harken tu my prayer.
C H O R U S

FRAGM EN T ED T RA N SLAT ION S:
Es u oi ls' ei n- Alai dl ei n Iyresser ho! 'n Ludwig Senf1

tc. 1486-1543)
[A skillful four-voice work with numerous translations of segments of a popular folk
melody.]

A maiden imended to carry some water from a cool fountam.
She wore a snow-white blouse, through which the sun shone.
There came a knight riding rhere;
"Good day to you, gentle maidl If you will do my will, I
wil l take you home wirh me "

'I will not submit to your will! I am a maiden already prumised.
The little flowers which grew on rhe muor were picked I'ur
m e ."

Thelunius Gr iff in, buss

KRUMMHORN QUARTET

3-IN -I A N D 2-IN -I CA N ON S:
Ag raus Dei Ill from Missa ed fugem

S.

A .

A .

C A N O N

C A N 0 N - � G iovanni da Palest r ina
C A N O N - tc. f525-15tbl >

T. D O U B L E
B. D O U B L E

[Palestrina's entire mass is wrinen in canon. The final Agnus Dei consists of two sepa-
rate, but loosely related, sets of exact imitations or translations. A first subject is translated



inro a canon at che upper fourth between the two lower voices. A second subject follows in
the three upper voices, answered at the unison and upper fourth.]

Lamb uf God, who takes away the sins of the world, granr us peace.
C H O R U S

I I I . RO T AT I O N A L SY M M ET RY
A I I L ZN N A S I V N O I L VL OI I

The life of man it a ci rcle f rom chi ldhood to chi ldhood,
and soi t it i n eoerythi ng u here pou er mooei .
(Sioux Indian as told through John Neihardt)

Rotary moti on is characterised by movement aroand an axis, like a wheel.

CIRCLE CANON [cf. Program cover]:
Tout par compas suys composee B aude Co rd ier

(f h 1520)
[A repeanng 2-voice canon and an independem renor melody are notated in the MS as two
concemr ic circles.]

(All by compass am I arranged All by compass am I composed, fittingly in this rondeL
Three times around, put by you, you can chase me merrily, if you sing me with crue feeling.
All by compass I am arranged, finingly in this rondel so that you can sing me more
accurately.)

i N ST RU M EN T R L EN SEM BLE

180 ' RO T AT ION :

Allegro u 2 W. A . Mozart [?]
( 1756-179 1)

[The rotation is accomplished by a second performer reading simultaneously, from the
opposite side of a table, the music of the first. The resulting additional part is thus the
original music played upside down and in reverse.]

Amy Hansen, Allen K astefle, ei ol ios

)80 ' RO T AT IO N S:

Ein Spruch und zuwi suri uti oeen u 4
S. '8

A. J, Schonberg
T. 'V
B. 'S

[The score is so constructed that when the Soprano and Alto parts are rotated 180 they
provide, with appropriate clefs, simultaneous parts for the Tenor and Bass.]
M A X I M :

Oh don't believe that which you thi not know to be worrhless! Disdain only thar which yuu
« n de r rak e!

VA R I AT IO N I .

I don't behave ti nt which I know tu be uf any value until I seek what others hold in esteem.

VARIATION Ih S L E J '8

[In rhe second variation, the final hnlf of the Soprano is n retrograde of its initial half, and
rhe concluding half of the Alto is a l80' rotation of its first half. The Bass and Tenor,



derived once again by a rotation of the upper lines, now appear respectively as a complete
inversion of the Soprano at the lower 12th and an exact imitation of the Alto at the lower
5th.]

!bel ieve only what the ma ion ty esreems ro be of any value. You try in vain, when they do not
suppor t you!

Rebekah Edminster, soprano Margaret Bambach, alto
Thomas Hallenbeck, Thelonius Griffin, besser

C H O R U S

I . 'A I
II . m

III. II Schonberg
IV . 'I

[As in the previous composition, the lower pair of parts are derived from upper pair by giving
the score a half turn, applying the appropriate clefs, and reading the result simultaneously
from left to right.]

180 ' R OT A T ION :

Canon j u'r Strei chquartett

I N ST RV M EN T S L EN SEM BL E

120 ' OR T RIA N GU LA R ROTAT ION S:
Perpetual Canon a 4
(Through 2fll )ffaj or Keys)

Johann Philipp Kirnberger
( 1721-178M

[A complete circuit of the twelve major keys here consists of three successive rotutions of a
series of four canonic entries. Within each series, each voice repeats the subject in a key a fifth
higher than that of its predecessor. The entire sequence is then rotated a major third higher
and repeated. Upon completion of the third rotation all voices should return to their opening
pitches an octave higher. Kirnberger, however, reinstitutes rhe cycle in the original octave.
Movements of the voices in the circuit could be represented graphically by four equilateral
triangles which combine to form a dodecagon that is circumscribed by the circle of fifths.]

frederi ck Lassen, organist
e

120 ' OR T RIAN GU LAR ROTAT ION S:
Mir ia'cheit kei n Fri i hli ng a 4 Johannes Brahms

[The structure of Brahms' work closely resembles Kirnberger's, except that each of the four
entries within a single canonic series begins a half-step lower than its predecessor. The entire
series is then rotated and repeated a major third lower. Upon completion of the third romtion
all voices would return to their initial pitches an octave lower. Brahms, however, terminates
his canon after the end of the second rotation. A graphic representation would result in the
same configuration as Kirnbergegs canon, except that the third sides of all four triangles
would remain incomplete.]

The spring no longer smiles for me, the sun nu longer shines for me; no flowers bloum for me!
Suzanne Metz, Michele Moede, sopranos

Megan Brown, Lisa Murray, mszzo-sopranos



R EA D IN G S CO N CE R N I N G H EX A G ON S:

James Gleick, N eu York Times, January, 1987
Pat r ie Cohen, reader

Henry David T horeau, Journal, January, 1856
Ellen Bradburu, reader

60 ' OR H EX A G ON A L R OT AT IO N S:

Perpetual Canon a 2 T homas Morley
( 1557-1602)

[Morley's duo consists of a canonic sequence in which the answering voice lies a fourth
above its antecedent. The entire sequence is then repeated a fug step lower and rotated six
times to cover a full octave. Each voice thus descends through a separate and complete
whole-cone scale. The circuits of the voices could be represented as two independent regular
hexagons which combine into a dodecagon that is circumscribed by the circle of fifths.]

I N ST E U M EN T A L EN SEM BLE

I V . D Y N A M I C SY M M ET RY

The prsnciple of dynamic symmetry is m nif est in shell growth
und the leaf dsstri huti on tn plants . . . The curoe of the coi l

is a logari thmsc sprral i n u'hi ck the taw of proporti ost ts snherent . .
0ay Hambidge, Dynaruic Symmetry i n the Greek Vase)

4 :2 :1 PRO PO R T ION :

Ky ri e II f rom Mi ssa malhetsr me bat Jacob Obrecht

[The Soprano presents three successive versions of the same melody. Each repetition
moves twice as rapidly as the preceding verison.]

Lord, have mercy upon me.

Rebekah Edmiuster, soprano
sN ST E U M EN T A L EN SEM BLE

2/ 3:I :2 [2:3:6] PROPORTION :
Agnus Dei II from Mi so UH osnnte arme

(super voi ces nsusi cales)
Josqutn des Prez

(c. 1440-1521)

SERIES OF INCREASING OR DECREASING SQUARES
READING: Excerpt from Robert Browning, The Flight of the Duchess

[The increasingly frantic efforts of an aging Duchess futilely attempting to beautify herself
are matched by an accelerating incidence of rhyme and assonance. Browning's technique
closely resembles successive diminutions in musical counterpoint.]

Emily Greenleaf, reader



[Three voices are combined to present the same melody simultaneously. The highest voice
performs the opening three notes of equal value in the same time span that the lowest voice
presents two and the middle voice contributes but one.]

0 Lamb of God, have mercy upon us!
Megan Brown, toProao Jonathan Brown, Ieaor

T heo)unius Griffen, bass

I N ST RU M EN T A L EN SEM BL E

1:2 :4 PRO PO R T IO N :

Gebnrtstagskanon f ryr Carl Engel Schonberg

[The composer portrays an elderly musicologist's increasing fatigue hy simultaneously
repeating the melody of the Bass in each of the two higher voices twice as slowly as in its
lower counterpart.]

No man can escape, no man yet remained forever rwenty. Suddenly one's sixty and is
surprised and is perplexed and asks oneself: Whar is the matter now? Di d! do somerhing
wrong? Can 1 not dance and sing as formerly? Even the music is too fast! 1 am really uut of
breath' Should 1 now sing perhaps only slower voices?

C H O R U S

I :2 :4 PRO PO R T IO N :

Ca n o n D r. Cooke
< Prize Mudel, 1775)

[A duplication of the procedure in Schonberg's canon, except here the sequence is initiated
by the highest voice, slowed twice in the lowest voice, and further slowed twice in the
middle voice.]

I N ST R U M EN TA L EN SEM BL E

I :2 :4 PRO PO R T IO N ;

B en edi cam ns D omi n o Sebast idn de V ivanco
( ) 550- ) 677)

[The melodic material in the Alto is simultaneously duplicated twice us sk)wly in the Bass
and four times as slowly in the Soprano I. The canon is surrounded by free counterpoint in
Soprano II and Tenor.]

L e t u s b l ess t h e L o r d .

C H O R U S

AI E TA AI OR P H I C T R A N SI AT I ON S
m e t am o r p h i c t r a n s l a t i o n s

READING: Metamorphic excerpts from James Joyce, Ulysses, Si rens
Daniel Judge, Rachel Clapham, readers



METAMORPHOSIS OF A 7-NOTE PATTERN :
Fan tasi a X I a 2 R oland de L assus

(1532-1594)

[The seven notes introduced by the lower voice are subjected to many transformations,
which become increasingly shorter and more fragmented as the work progresses. The
metamorphic process recalls that in M.C. Escher prints where an initial pattern is gradually
altered until it is transformed into something totally different.]

i N ST R U M EN T S L EN SEM BL E

METAMORPHOSIS OF A 13-NOTE PATTERN :
Gloria from rMissa In manas twas Vivanco

[A pitch series, stemming from one of the composer's own motets, recurs throughout in a
wide variety of rhythmic patterns in this composition for two choirs. Most of this Gloria
was believed permanently lost until a print was uncovered in 1978. Our performance
probably represents the first since the late 17th century.]

Glory co God in the highest, and on ear rh peace to men of good will . We praise You. We bless
You. We glorify You. We give You chanks in Your great glory. 0 Lord God, heavenly King,
Gud che Farher Almighty.
0 Lord Jesus Chnst, che only-begouen Son. 0 Lord God, Lamb ol God, Son of the Father:
You Who take away the sins of the world, have mercy upon us. You Who take away the sins
of the world, receive our prayer. You Who sit on the right hand of the Father, have mercy
upon us. For You alone are holy. You alone are che Lord. You alone,0 Jesus Christ, are most
high. Togerher wich the Holy Spirit in the glory of God the Farher. Amen.

C O LLEG I U M

RECESSIONAL � PERPETUAL CANON : I. C A
Gehn wi r i n Prater a 3 II. C

I I I .

N O N - C A

A N O N - C

C A N O N -
W . A . M ozar t

Let's go ro Prater Park; let's go inro the crowd; let's go to see Punch. � But Punch is sick and
rhe bear is dead! What does one r hen do in rhe crowd there? In the Prater there are only flies
and piles of rubbish!

C O LLEG I U M



C O L L EG I U M M U SI CU M

L. D. N uernberger, C'hrector

Ben Saferstei n, assi stant Ck rector

S I N G E R S

Catherine Aragon

Margaret Bambach

Bren Battey

E l l en B r adb u r n

Sandy Holder

Shoshana Kaminsky
A l l en K asre l l e

Shane K atzm an-Rooks
Jonathan Brown

Megan Brown

P at r ie C o h e n

M ehnda M atthews

Su zan n e M et z

M ich ele M o ed e

R ebek ah E d m in st er Lisa Murray

P au l V . P at an el l aPeter Goehring

Emily Greeleaf

T h elo n iu s G r i f f i n

Be n Safe r sce in

C lar a Sh aw

T hom as H allenbeck

Amy H ansen
LeAnne Shoup

Roger Stratton
N at h an W i l k es

I N S T R U M E N T A L I S T S

Catherine A ragon, vi ol

Margaret Bambach, recorders

Greg Bloy, recorders

Rachel Clapham, recorders

Jonathan Dawe, krvmmhorn

Perer Goehring, recorders, dvlci mer

Emily Greenleaf, Renai ssance f l are, vsel

Thomas H al lenbeck, vi ol

Robert Igu, recorders
Daniel Judge, recorders, krummhorn, Goths'c harp

Allen K astel le, vi olsn

Amy Hansen, violi n

f rederick Lessen, organ, portati ve

Paul V. Patanella, krvmmhvm, sackhvt, psvtsery
Jonathan Perry, recorders

le, vi ol Ben Safersrein, late, Renaissance f lvse, vielle, viol
Elizabeth Sharp, recorder

Roger Stra tron, Renai ssance and go roqve f tvses
Nathan W ilkes, krummhorn, sackhvc


