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Can One Hear the Shape of a Drum?

INSTRUMENTATION

Flute/Piccolo  Piano
Bass Clarinet  Violin |
Hornin F Violin II
Percussion Cello

PERCUSSION INSTRUMENTS

Vibraphone, Snare Drum, Suspended Cymbal
Small Shaker (preferably plastic egg-type), Triangle
Bass Drum, Chimes (or single E-flat/D-sharp chime)

IMPLEMENTS
4 hard yarn mallets, 2 med. mallets, 1 hard plastic or metal mallet, bass or cello bow, drumsticks,
wire brushes, triangle beater, 2 bass drum beaters, chime mallet

- Score is transposed.
- 1/4-tones are indicated by accidentals with arrows affixed (&).

- Multiphonics are required of the bass clarinetist. Fingerings provided in the score are from P. Rehfeldt’s book “New
Directions For Clarinet.” If another fingering better suits a particular instrument or player, it should of course be substituted.
- Bass clarinetist will also require a scrap of cloth with which to mute their instrument.

- Inside-piano passages tested on a Steinway D with the shelf removed. All efforts should be made to adhere to score, but if a
particular passage is impossible on a given piano, omission is generally preferable to transposition. In some cases it may be
desirable to play these notes on the keys, but dynamic alteration will be necessary to accommodate the difference in timbre.

Ca. 12/

PROGRAM NOTE
“Before I explain the title and introduce the theme ... I should like to state that my presentation will be more in the nature
of a leisurely excursion than of an organized tour. It will not be my purpose to reach a specified destination at a
scheduled time. Rather I should like to allow myself on many occasions the luxury of stopping and looking around.”

- Mark Kac, “Can One hear the Shape of a Drum?,” The American Mathematical Monthly, Vol. 73, No. 4, Apr., 1966.
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*Produce higher pitch gradually, allowing it to emerge naturally during cresc. This is a cat. 5 multiphonic in P. Rehfeldt's
classification system; “New Directions for Clarinet” may be referred to for performance tips.




i/
/1
%
%

F

be-

poco riten.
u.c.

poco riten.

W>

LA e ——

muted: mp

Ze:

17

mff

f.n. pizz on strings (m.d.)

CAN ONE HEAR THE SHAPE OF A DRUM?

-2

P
ms.

ord. F

P

— 1~

P

mf'=— pp
mf— pp

)

Piccolo:

> —

R
r ]

84

i

J=s84

s 3

%

| & oo YW /1
x

/1
7%
%
J/
x

%

| oo W /1

sempreped.
muted: mf’

| oo W /1
Y 4

7

[ an )
oJ

44
44

Suny Susu
Ris
v
1
U
1
|
. 1
= 1
N |
£ |
g . \
S e TR R\
oo Sos I
1
ok
~
._
\
QL TR AN
_\
1
1
ea |
1
\
H- \
Ay & T uwﬂ IWU
I //
o 4
..
ol Tm g8

—
ﬁ\

QL TR ‘o

- X[

FL

B. CL
Hn.
Perc.
Pno.

)
j=)
s
3
8
S TR R RESY ML 4
IS
€& |
> 1
0 |
8 |
s 5
S YasX !
1
< SCh 1
& __
=
m |
5] 1
@ 1
1
\
I~ \1 N K
1
~ 3!
S IS
8
g ||e m v
£ S
D S0
S0 = 1
g |\ g .
5> ..HVW. 3>
~ LN o
. ©o- ¢
| = | R
IS
% 5
I
— NN m Supu N
N N
SN N &
)\
— — .
. — I
.= = >
> >




CAN ONE HEAR THE SHAPE OF A DRUM?

Sas Sus Susy any Sasa N N n_.Tq_ Sus
d {
T il e L o - il
h | Pis
o i~ rd A IN 9
'y T M W AP W Y N W an
S S N oSN a0 lag N S
ﬁ &
— ] «vl
| S
1o ol [ W _Ao o -“w_
Bl N -
[ o
19 Ceal
[ Ian T e TN
I“.n ! ol N R ;A.rl
I8 Lm._. ol
MI A
M || ‘\.ﬂv T i (Y \a-l \.rl
i
o 1 L W
Nt m ~
A A
| 1 I
gl s R SO | ISt | d NERAE:
> ias
[ T ' TTe oM
A | v A I
Anl.‘uH p ll
UL oy W i (Y I.!v e
o g A T
Lui =
=
B Ll -Iav = Ny ol W T
C
== ~
B e
it
Q| [ [\ [\ T
v g N =
=)
Y & i <
o t = IS
CCn o= ] e =
, - ST S ® | — ) s_ HH
o ™ SCNFE Y T T2 || =
N Uy N s B M ,m pupy Supy m ,m N Fupy Sup
N N N N N = 9N e
N —N T —
& I g g ¢ Z = 3
. = 5 g £ :
m ! A~ = W >

Pp——————mp




11

CAN ONE HEAR THE SHAPE OF A DRUM?

—3—

o [oesy fel oo oo o= o= ooy ceai
1~ i~ i~ \w
L |eH
9 oM Ly
OrN oTet N
s fe ol & EN oLl ol
a ] ] s
| IRN Y e p.mJ Y oL th [ YRR
Xy
ol . T, R ol AN e
1~ Hllp
T
P ' i ol
i~ At
K Fa e |0 L {1 OO | R
Supy Suny Sunu Supy Supy N Sup Suny Sup
I A
!..>pmJ A
o TN & o
T e 77T " \(LTRE O MER QH
1~
vt —~
s
o . f . f v .o f m . f o .
T T 1 T , ® QL
B s (TR || e F SR R TEY £ ed) R W a g
\
MO o MY Icny Icny ¢ Ies Iesy o
o s Rin Y o8 o o
m, y5 gk < Wy S y5
N I LLI.‘ 8 N W 5 N = th. 1 |44
| h
it
Rl el s R _ i o~ |7
lt
Aa--u N A.I- ], 1
_ T A A >
A . { IEN n_mJ g
S )
LIRS ¢ A.--- S lwasll &+ I - =
2 S
NH aupy Ay aupy m. Uy o 2apy aupy aup
o NG N NG N R T e N #
( e ~ ey 1 VT [l
S —— T —
= o : s E = 3
m = & £ .W wAn >

mff

mf'p




FL

Perc.

Pno.

Vin. 1

Vin. II

Vel

12

CAN ONE HEAR THE SHAPE OF A DRUM?

o]

* Allow piano to die away fully.

"
" _ ,,/\ * . flute:
_ ! /_TAVP , o n . ~ tg;ﬂute. ? (be ) _
A — — 7
{71 ” T % i - B = t %
U‘I hal M X ! :I L X p X
mp p n
mp mf
'—3—| %
[3 : Py o y 2 4 "’i’ 1 ] ] T n A& % L P\ I "’i
| o YW /1 | = = PN Py % PN l)d i 1 1 1 A e/ % /1 L Hale) /1
UV x 1 1 1 x —_— Il 1 1 137 x P - Bl x
rY) | | | L4 s /-é‘ d
< — "
P ——————mp=—|p P n mp
] — ~ || senzasord. o~
# Ih- T T — n % — q %
0 L I I 1 (7] I ks 3 b 0 o & © [ - y 3 y 3 s 3
i I L ’l l_" L= r n .Il I J Py PN [EX0) "i’
S —f < T v
mf =—0p mp P n mf
Suspended cymbal: .
50 . 5 * P cy crush bow; obtain undertones
with bow: P ey - - ~ with bow o
5 - —¥ r qe 4 £ 3 f - 15 < —— 3 i ;
| < Y /1 1 Py PN 1 | 1 1 1 Py 1 | | NI A 1 Py |
VX 1 1 IS 3 1 1 1 1 1S 3 E 1 5 IS 3
—
(sempre ped }—— > r mp . ______ _ P mf
droaaaasasaaaas ok
. o A
——————— & g = Ty
w, 4y ———— £ £ o fe™ e fo
. % [0 ] 1 1 3 %
.4 & > 3 1 4 1 - - X
6P/ ' 4 1 A
N S— -
P - Ppp
mp P mf >
-, —————— | hP- muted: ot
1 % — J /1
Y - . g, — 'é eew 4 4 = %
X = x ﬁ%() O X : x
O O
_w
(G ) L.
v v
[ —— — P
oy E . ha e o s
» Iﬁ F | . I@ ﬁ ~ senzasord. P rm— ,
[3 1 1 1 ‘i‘ 1 | Z4 7] r % y 2 4 1 1 “,‘t
| . W /] AN o/ /1 Py PN 1 1 /1
VX X L x M M x
oJ P mp e V4 n pp
V
# HM % F - oy |; \P' ﬁ ol 5;671241 sord. vil T %
N7 ™ = g, — He— f f % % P . S— = %
d\l x ! ! ! x 1 I' : L s 3 P~ Bl i s 3
P mp — y 4 _ n -
pp
} . ) N senzasord.
1 1 % 1 A % %
O 1 1 1 > 3 1 1 13 - - > 3
1o Z . h e 5 st o} 1
~ = & =
mp P n



13

CAN ONE HEAR THE SHAPE OF A DRUM?

poco rit.

flng.  ord.

- ! 7] !
i e s |
I I
CR o ) X | AN M
g | | v
g _ ! H
| | [
L1 jun o 1 a L
A & » i =l ) LM & &
1 S 1
1 M " /
A | T X m: N4 i~ ! A...|| T v Vnnu!
a [
A AN T ¥ AP ' A.rl ] —- v Y o
W& J o
A i o m,m> (% g +I.-_>W%mﬁ>.rl T e Al
S m M A ¥ e
Sup Sun Sup Sup NN = ~ Suny Y Sup Supy Supy
(18 = 2 7
\ .—.H=—3< m,. .W
K <5 i
<
o | R ™ [ asUEEY [ YRS}
X i
i i i
O pmJ L T T Q] \T AL
XS m, T W ||M_ -3 \ Y W nwu! W ummu
N N AN LN v Iesu LN Iepy RN
[1n
v
R .
NN &
[ YARN o TN H Ql ML il
i i h
m. M m.. =Ny =My =[]
I o 19 Cn
Im:kl
=}
[\THRN & 1 i~ i~ 4
Sup Sun N Sun Supy Suny Sup Supy Sup
Nt "t e i~ i~ ~t ~y
tn Cn ' o S tal
R N H N R R a
Ael B A e m ° > T7e A B Aje B )
& ....w. Hi.N LN NN
ela ely elo elo elouls elay RN elay elay
(VRN \INE TN Aal - ML 1
A i i
o JuE TTTS g | 1IN T
( s s
Afl | || T (18 T
& 4 . & H i
Al S IS £ [®]7 A S Al S =
Susu Supyu 3 Sus Sang Susy Saca ow Sa Susa Sus
NE N NE NG Nl < NG &
,ﬁo;nv\v N nvw g |FA S 2 ﬁl Sy B NA® ﬁl
2 3 g g g E g
8 T 53 g =
m [-w s = >

Vin. II

ofs




14 CAN ONE HEAR THE SHAPE OF A DRUM?
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* Mute very tightly and near pins, obtaining a percussive hammering sound with little discernable pitch.
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Small shaker: (ideally, plastic egg type)
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