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NOTES ON A REALIZATION FOR A STRINGED INSTRUMENT WITH ELECTRONICS

The performer may wish to make any number of different realizations. One example requires the
use of one or more highly resonant, voltage controlled, band-pass filter-resonators. The output of
each filter must be connected to an envelope follower, capable of delivering a control voltage to
the resonator that will set the resonator’s center frequency. The range of response of the filter
and the envelope follower must be experimentally adjusted to allow for subtle control of
harmonics by variations in bow pressure and intonation of the viola da gamba player or other
stringed instrument. The sound of the instrument is to be amplified and fed to all resonators used.
Movement | is ideally performed with a set of five resonators which must be set for a fixed
frequency, without control from the envelope followers. Several resonators may be used in
parallel for movement |l to increase the effect of isolating the harmonics. Movements | and Il
may also be modified for performance without resonators. Sample circuits that have been used
are shown on the following page.

David Rosenboom
August, 1974
Maple, Ontario

Copyright © David Rosenboom 1974
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Movement | is a piece of cyclic pattern music. Each of the repeated patterns is to be played a
large number of times, the performer moving from one pattern to the next at his own will, never
interrupting the flow of sound. If electronic resonators are to be used in a particular realization
begin by holding the low B as a drone and tune the resonator(s) to one or more of the harmonics
of B, as indicated on the upper stave. These settings are to remain fixed throughout the duration
of the first movement. Bowing is to be in a marccato, detached style for realization by a stringed

instrument.
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Movement Il is for any method of producing drones and well tuned harmonics derived from those
drones. One method utilizes a stringed instrument and voltage controlled resonator(s) that
responds to subtle changes of bow pressure as follows. The center frequency setting of the
resonator(s) is under control of an envelope follower connected to the resonator's output(s). The
resonator(s) will then be able to be tuned to ring with the harmonics indicated in the upper staves
of the score as a function of bow pressure and intonation. The notes of the upper staves are taken
from the harmonic series of the drones indicated on the lower staves. These drones are to be
played as continuously as possible. Movement in the harmonic series will, of course, be
associated with expression and crescendi and diminuendi. Proceed through the score very
slowly, holding each drone for a long time, and use fine degrees of bow control to produce the
harmonic melodies. An example of a second realization might take the form of a performance
by two pianists who sing or hum the drones and play the harmonic melodies on well tuned instru-
ments, following each other as closely as possible.

£ xtrmo//y Slowly

con sordine

1

o)



— e B (VT e £—

5 T
—A
T — =
L4 T
D iz - - L +* ~¢ o
am — T

P

AN
N}
‘.’L‘
-
-1
A 3
-
—~u
-

= . &

0 I AN AU T#L_'Pc — #Tﬁw
| accel... —= . f
¢ vit .. o0

VoW + -+

O

S ———

[ eessm——— L [+ ]

77 7

¢ - E 17k

4 LA | S

an

Al

7

4' -_— >

o3>



e o e L L Y o L b.t_ .L#t

ol =gt S —
T -

4
v

ﬂcﬂf&ﬁvoly

AN
S

=

tft— 2—fe tfe—tifs s bt 0oy by, ,

|
|
'

-
=
N
i
N
+
5




/L‘ S h,k‘h&‘-&, b‘ L b“ - b‘ g‘;bf Q“LLIIV"‘ ilqubﬁbébﬁul'lb:._

*

L 3

" ™~
=28

=as

1T

¥, .':1'4.-: .'.1 2 4. +'t&_ﬁ:_t + ﬁa

+4

e " Z " Vi, .o b VU | M
yon —t P # # 4 7 v’ +—rt
L&) Y A A 7 7 o O . T 7 17

e e m T ey
= T 7 14 7 T

& A
0 , hd
y A0 L 3
——7——7
?
o - “By -
1 WP e bbb hegibemp hop, betebihee
n lh I'[4 4 = -
vy ———— =7
e e
- &
| I
Vi
o S
—_— X A sl 24 L -
% £ :E._:-_:_._L_-:‘:__.gﬂ_.;_-_g_fl ,.,.J.‘.'E'f_g.’:::f_‘:,tl.t, ,+1#$£
g Y :l l: :l
IR &) 1.0 l:l
Vs I 4 v‘
- +
V4 ¥ A i ri
g +
/.Q
— L A Z Z % &
< Lt CLiftiMaLZiib i hirbSLshy, MiEEL b, putEL,
1 | A
b
J
i b o - S T R N
l: #—- Bl
!1 2 yd )

07



.L’.LL":._— #_F:".—#t Eé:’:f:t.t.#t. 1.# 1.*!9 #!h' 2
e i

B

|f‘

2 L
| 0 1
l’ ﬂ* y A
-r
)
L
L
pensive
-+ - y— i ‘(l
1 L

PrP

-7
L
/13 W W) 7 4
L7 e T
F—— ' 1
7 Z : r) ‘i‘i
o e
il

log®



i i 0 A L
T % i | |
.‘T b
N s | i T T iy
.mm ] Lv‘v ” TN L B S
£ e I 1
M Jr N § S s 3
Y P h 1
X} | P $ 1T i b |
- T smbk$ T 19 § ' 1.¢
cﬁw Bl i L HN 4
2] gk S N I~ % 11 I I
BESS J
& b , | |
: : i = ui
nnu Al N HN ;L# 1. T T il i N
L - b h
o S HY s | S % ﬁ.)r 1] i
§ o g B Lt T T
o 3 \ N 2 i : I
.mv | | il 1y - = o 3
= - L g T Bh S P [
© 1 s 8 N |
] o A T . y
wn © N § : - 1l
o i . 3 A 1 3 N
2§ i) L 1} h 3 N d 1% £
o S AS L 1+ b r ] | : l
=) : + gd 2 N H 1T ik
. : ! 1 g T b Y S )r p 14
B 8 o T J == N I ]
. : I & d S B
Mm - HNL a3 T i
o © B g T 41 [ n St
£ { | HT%
} | 1 1 an = B3
=D . f ﬁ l . :
% o N 4 $* TIHU)V 1|
: il L = 3
ﬂ °9 L . 3 b A HN
17} Bk S A TN ] \
© O P [ n 3
o i 1 3 =3
c o h 1 I )
>0 ] | :
< b S TR \ |
. m ji | L ] Y FT%
> © 1T N N B § 8 I b
i | T L N TS h
o H L1 B 1§ b t
£ O a ~ L1y W 7 |
e - 3 L- i B Lr ﬁ v
Ee . 1 H
B ] i J R B [~
T 1] ; i i b B
25 g Iy i EERG T s 1
g | « Cad v }
[ o '.l ] & 171 : ﬂ,
Q a JW 4 Y i 11 Y M
5 S L+ i '
o N - ] ! I £Y=21 4 s=d
n < i ¥ N :
ceme i _ i | '
...H &w .Ir ﬁ BE n A - $
HbS i . 1 !
- ® @ Yoo & | | 1 |
L B
= § | |
(0] % L 1 B2 h A S T B3 !
£ o 1
- A h ]
o ~ ! 1l |
. bd { [ . A S BER
5 g ) i 3 [ 3 == % i b 3 3
55 7 1 ITI b 3 ag Y S
L B l
: -
v" ' 1 i By
— l‘V ' f
s




L
RS
& : ] i
lv‘v Ill
HHs ur
4  H=~ fil i
— 77 B Jv Ar
YIJ < - 2 - Jﬁ.l
T4 Y : ‘ I.L- | !
ﬁ " 1% vI. t 1
B S o S )v 1 V
i |
1% “”.. b p 1% q T I
N N A S =h S N HL ! [ T i
M| lir A3 o 14 S A 4 l
-4 TS BEL T I 1 ! |
1T TP R 4t s
A 4 B o N 4 LLwlr N |
b 4 L T - |ﬁ % 2l
1 9 TS mES IFXv H L I 1 i Bl 1l
- 3 i i i
% N -~ N N HAy e - lll it
t £ - q
$ L § LY P ”v EENE s Il H N .
I“m" % N < 1y = E BEY A BE4 q iy
v 1
N -4 Bmm 44 lIv -4 TN B T
ﬁl " | l
A 4 < By + Raz BEN
b 7.1.]!0 lﬁ- H . il
TS uk $ -1v Vﬂ B L =4 n fi | ]
X mily : , N T BES N 3 R
N p ) 4 ¥ N|
S S “vA- Biy 10 1
: - 4
TJv BEls L §  J RS = Ill ady i Mw ; v
R TS llj}r ™ S TS 2| e a4 .
-l r I\Tr EENE . :
A & H 4 -+ 1 |
p n’ u L Il.lh ﬁ Db H1% o 1.
T
H4 == P I HRA| N i
= ] 0 : |
R > B S L § ] i 1 1 Af B HN SEY T
FT TS 14 Bls H HT4 N . 1
t—-d mmv Sy |
Ivv » s W 2 A-I . LIJ' |
1l 3 | -
ﬁ.11 % o lv » H- HL N 1 ﬁll
N HN mhS S N My 1 i
f- £ 1% =8 s B ¥ It
N T TP » - H1 % 4 s -4
17 1k T T as Illr - -4 B
= nuR ! H L
[’ 1 I R 4..: H L
3
S r i
1 <




gl |
s KE

v
s

1

-

P77

1
T
y
1
Pl
v 7
—FE#Eq ‘f=E¥E;iﬁ.
,
g 4
N
==
700 S ¢
T P
A
7
A
|
P A A A [
L ) 0\ I
1
3

'y
i i) i Ly
ﬁ 111 Il‘ - <y )JF 1
+He ﬂ'v = S b B B ™
as B I
N - = < e o
b 3 as A TN
S N Nm 1] B 1T
L L4 i ~ S L LMW! ™ L ™
H™ s ) N ik
- HN e i oy ™ h
p ] ] N L]
B S H4 TS | y - » at
ey B s
N Ll Ha X L lﬁ S i ~
o
§ N T L m N | +
HT ] L | g ~h A
ang i N 4 .~ ™
» N -y by a I
r 1T b ™ =
N < ] - * N = »
L i 4 | a
N N L = N L1 1
3 Sa H L L +d g o | *
S ﬂ” H 4 s 4 2 —
3 3 Ir‘r R —
H-N 2 § =
-1 S b ) — el L
" Tﬁ‘- _
T4 2l A L 4 || ol - 2
N 1 N N KW 4 7 ua & .
- il e al < | - SER S
Hw.' B T i g — HT% -
11 o ==
5 N N ] A A -
3 " 4 TN ;
b S =N R l\j —= .
++ T HN | | 1] I +
mey b >
b -1 3
14 } 4v = s i 1 hs
S ) RIS M W A JEE =N n® ~ aL S
Sas TS 4 ]
L] hE > + HAT A. " |
s B Ny e po=
A S LY Ly
B ] > B P> o
B N o1
= b L1 Em 4 | S
T N -
- « 4 4 b A
o | S B 0 - T T4 o=
N BAS P + 'S ™
A 2 S T$ N 1] T + » T
- " ™ T
N h e g
i o N - rr..r
ma o Ly =
B ey = o a




4_-.,.13!:""JL_“+
==
=

2+

e—pebEY ey uf

L‘*

Slow

PPP

ad fib

Slow

AN

AT

; 2

777

N
»
hen$
lllr M
N | €<
o L
N
= 8
lll
P 1
b1
<
NH
e
1

§ ¢ r g (I 7
e mmmsm=r

N
N
b
A S
m
h S
—1 LHHI MA
4
4
oo
$ 0
LN 3 N
*H Ch
e Q
b A
Miby
; < A=
+ H 4
K1Y N
N
N
) ¥
L 9 -,
B
~ S
3
b 3
T H
N

N N
-
 §
N e A §
4 J
L S B
B
Me |1
o

TN s

)\ S )

2
Il

/-!

. B W

P 14 |

2

| W A T N S |

T
>

) N T

i |

1

4 L

PN S T

T S S
1

I
Al

4
1

717

| P S Y [ Y 4|

T

2 B

v

L




L
. L i _
sJus | 4
S S a8 ‘v
\.T Y i :
= 3 | 1L _ 1 lr.)- 10 IIJ
L 1
- o | ¥ s JV ! | 4*
| f g . T*v 5 i I |
_ i .4 q M ~ 2l *H
.... : B
B ) 41 i ] ; i |
A h RS BhS al | \ 41|
A ¥ mE p I.rl +HH iy I.P,'l.! !
N = 13 | "y 11 : /
H4 Iﬂ. | B +* 4 1 [ |
$ N < JW B bl : it l
3 " b § B L 8 H N kL, Y A X “
3 H f | : 1
T h 3 s 4 v : H III l
¥ Yy a [ ] B, L] o :
= 3 b b TN a3 \ | | :
2N i 1 l
| il TS N |4 4| N u
n A\ = ,_ } | : | l
lh b 3 S ﬁ T% ’11 all| i 47 | .
v -
1 | 4
B B ‘ﬂ..p J). N | ”v ] l
N 3 | 5 ! :
b N A s A Y LS By .—’II 1 S
- S i R T A3 hdj \
T +4 N M S0 o BEAS 2 i
i i \| i 'y - N bd TN oA
a v | |
S S F$ Hh LWI BERS 2 j
A h 7 L 1 -
BR S 23 S N N3 (V—ﬂ AN e Ur 1 m.“
N S [$ 3 N i | ;
== il
N K< - N TR \g b \ INg i : :
‘.Ul" 11" rlv ‘Vl I-I-_] ‘Il' ’.|" IJ'
H |
b NP RS B !m' i 1 iy
4 - HY 3 I I |
ﬂnv & Ea g | T
as 4 BA S T b
: 1 ] 3 s N 9 BEY . HN
i —
4 L 24 i 4 N & 1 1
ﬁ " B N > S8 i |
N . N me L1 hleI l
ki ag Ty 3 =3 i -
) b JI N N Tlv N p m N ; 1l :
‘u *H Ay S ]rl A Y Ih.l | .*Vanv
- 1 \ : |
4”] N 474][. TTS /’ g 1T \ el bl 1
4 o An’.v Il..l - il
i mER
+* N b Tl’] f i
N Wl J
] I
18 HF el l
A o




] Y !‘17 4
IJ H 19 14 mAS — F4, Ilrll L8 2N
L 11 B
T Bk A T A ) NT | N || H14
= 19 H 4 L § .vljv - S B
-
o B ™ BER. IL + 4 EREL Arj By
= Tr | | 29 N Bh S
1] N + aS g 8 ndf 3 1] ahy
s H 4 N H ™ 11 1
*H BE S mhS AS N 1]}
o | =9 b ] . -4
<+ aS s N 't HT ¢ Ir’f
-] 1] S LS 4 1] L H . \
g S -+ 4 o SER $ n! <] hxv
& i RS [ 4 f J I~
s BE g =
\ HH | | L *S S
) ﬁ; F 4 L X CEN S .’ $1

yrd
). ]
v

I Y s D |
P4 LS ) |
L4 2 £ .o
- v
P o
sl 2L e V B 4
| G (A O B YW
P Py
P g oo F o
3 T < R G P
b.%
v
o P | S R e Y |
P IR A ] |
o A4 o
L4
P B P I 5 5 7 A 5 S O b
5P [ ABEPS 5 - | g
L v 14
2 £ r‘ 4
4R | lb]r‘
! L Bl ) 4
| = 1 A‘
g 1L J 11 F 4
v 27 4 4 i L
Sy g g %
v
| -4 L 4
Jo o % P X
- v
1 g
) [ 35 P
L AT R (L T . A5 P KL
i AT 5 2
i e e
y A g 1 1
B i Bl | £z
T LS 4
| A 5 ) P S | G S
PHLL Y Y=
Y . y
i
By 4 4
IVl oP or g\ g0 ¢ 1V
7S A Y R 1S . YO T P

+H i > . 1 - |
BEy I.L, 1*' B S WIT S [ TTr Jv il
)\ ¥ il = B
2 x LS y S N y S /a L I*
1
H5 1B N D B ‘71 a : Y
TN o ¥ 4511 ) i I /r i N
e K# .v.U NS A D 17V I ay <1 H
n 4 A S hES -
BE S WU o= RS +H .Lw ™ | =
Lr A ﬂﬂ A B BR N _L] i AI[ 3 N-H
4 \ 8 LWI N EUI 1T ingtl
™ ‘ll : L L un N _| 4 \ ‘”ll_
ang L] L] ] |
™y 9
B I~ 5 11 P M -1 N
B S <1 Ay,H N 1T A= i l(”
-4 - ~ 'y N <45 {0 :
H + 1] Hd ] N Jsh] Y -
<] I~ = = ~
A S B S - L N B i
Y B N -1 <1 +. B Bms “ =2
. ) Aa s |8H dhnf e i ]
1 N h
s ﬂnv I.L ‘—v R H 4 A‘
P NS N 3 s aa
4 4 <4 N ey B % 1 s i
b H <1 an) T4 S B T
] B ~H N L 1 N Bb A Yy
.1\ “.r . L a$ ] 2 N L -
9 h [l 4 e
lr Bh TH i -..r N 1747 T+ T
il as N1 % RS H 4 u
T N i B Y B &
h 3= lv.f T
o S h I * a
ail B - 47 4 S
N K A ] S .
h o= b o [...T lmr TIl N SHR




l llr M
- N L\Av *
¥ - L- _
=m ] 41’ M
1 N I r i n
A . . ..
“ ™ iy i |
JF H o~ 1
bt : . —,l)ﬁ N tl_.\[ » - A”U H T i
— : l“l .r“” TS +4H 1 BEL
N H LLu | |
‘L_l | l : .
+ % Ny v L \ |
. T [ 4.1 N | ,
’I | * A”.I T L v 3 T
. :
.JI 3 N hoH | 1t N LJI NA | i ,
o A S N B ‘I. ] N A(l v ‘r
el BEL ®. il |
: I Lrl 4 al !.-JI b N |
1l . 4 3 N 1 L \d bk N N ur. .JH
TN N H-N P H I .v |
| | N-
3 A FT% >4 I i
e | T. 4 ’D ] L. G L'ﬁ B |
T4 + ﬁ‘ I_I Jr._l T..Ar .v
j- A‘Hlv R o= LT i .l fv |
BE - M | ‘v..\
> IJ
S L R L A ¥ N T | I
HN .wl 2 lu N + g 1 ."
& d A S 'y It
1 N ‘v!H nE= i i l..'l . |
< | |
i . TS N N LLM( N | \ NS -
T$ i~ . A 3N h A +L 'y ;
& - N AN ‘”H ™ i \ S N I_Av S 53 niy i
2
.lAl‘)v ] =T - A S “' T T Ir‘- |
=k ™ ._I l 4 ll
N Y o \ n : l
- h )hﬁ B Y R 1117 ’ liH | i i ]‘v
uh S Ly 3 /3 + : ﬁ I
N < N Hh r |
B L § N T 4” a8 i |
b /r i i I Be S BR RNy S &S 11 +*
TN gyll | &S A 4 — .f | il
it I NT sl N 'k EEES
Ryl N || T s§ - H4 Hd N + 3 —
4 Ny Ny [ N 1 i JA
i _...LT. : N RS h o T I’Ev ] P
-. .\ .\ I ==
' .( i ¥ 1 IL * + . . N
N | ! 1 lr.;
i : f I RS ™
- = = ! :
B S L .l \ r | |
- 4 H llT | -
N : b S b ‘ | l
HN ] q -4 = nﬁ l ; ! ,Il :
H i\ N ) 9 WH : i i i ,.l
HN o *H SHR SSRN . #I t ‘r. i |
14 L..T. PNRER NS LS TN J N P -
B m.‘rl T S ‘”“ M T
nmb - T-.r uk S ,u as i i h"l
= v ._
* ﬁr N, H 4=t ‘1” l | :
i | | M1 - N AI
N 7T X . § _. i
] ‘r | |
H < 1] | .
-
i A || |
mh S - TS B : il
B - B ] i
o=y v il
11" 1 Ill
I 1 ] lll
4
-HT




rd
‘I'}L(

| Rt §

L2 [ |

. ]

& Pee 1 g7

£
A
1

1
1
L

1
1

|

9 &

1
>y

L
1
i

L
B
I
|
1

1
[0 A

\
1

Y

1L Z 4

)|
v

1
4

A
PIRW4
—

7

D BB 8D |
R A

L2 14 141/ 1 1 1

[ G |

o LL L L

b. U

ks

)

7 e [ |

Lo 1 &\ £ LI

P

J 2

| S

v

i |
L

T VIR I 4
L g 14
| B AT

|

|
17

w3

P B /5 m | L

i 6 5 T 0
v

La

]

P 4

&

rg—
7

=

11

QUL L

'
L

S
Y A Y D B

Ld 1 &
e

|
v

p)
v

>
v

7 0 S ) G |

2
v

> [ e B |

S Vil |
-
14

7 L5 |

1

| I

Y I
b |

a0 4 1 1
T

|
4

y

g Ll g1 1 o
L5 0 BT 28 Bl
S T

)|

I

L g 10 o £

Y G ) I O |

v

e

1

1
b W Y A

ra

L 2L L4 9
)|

L4 1

L

4.0 4 1
A

1

\
g 0 4 1

1

|
P4

| el |
A

Lo

L L

rd
|

1

L2
\

el

P

¥ DN |

PAl |
7

-
&

£
Ll 1 yev-g
| i

1
1

1
|

Y 2 0
1|

8'7

1

) T

1

1

r LA G

4
L8
A

7t
1

7
1




‘s

Yo

L

v

i 5 B 6P Y

g ‘
*
s i N — N
gy i !
N 4 N q HHL y |
b S 3
Y Eidy s aey q | +H
“ll = ¥ ur. TN T : M
\ 3 5 1
HH & ) $ N -1 NH
amd Ty I 4, N
<
" Ar HnV T T% N h
H N = N
B 2 e
A N 9
h Ny L h il L q >
N | &= 1 i < N
S s al % q 1
o | N
L pE N Bh N\ ‘I..U A N
4 = - a M
A N A - | N lLWr
L 44 = 1 h b [
1] P g sl ) I N N S-S
N T
1IN PET T i ™
*L N 4“ l..l)ﬁ I..h"l ”\’
#ll L1 9 N B
L ey - I ASE ™ —( B .17
N1 N - b — N -
B A NE A 3 [N s 4 < 1 i ‘Av TS
TN g b TIT N L R N
|~ N b - N
F~ j T Y - B i g
3 h * | el N 1 S HTTS
as 2 h
N 1. N P | + LT s T
B h 2
. i O s I
T HH ) N . I tH b
il = ]
N F TN <+l ‘vf i ] ‘Il
1 < 2w ]
1T T N tH 0\ 4 fH N )
b
L) 44 N h N 1
g $* > ‘Fll 5 +11] II" q
3 H- A s N ; A
HHN | ™M I p 1 W TS
b N hg T .
B H 1T 11t i oK [
N h L ad p
3
L L& s J4tH | P A
= R
+ ) g N b -
% i M * q Al LIr
» N MH B
W IEsg +H R
Y ™ T s
L1
b H N
—H Bi S o H4
N < N an$
BEA S
3 1 BN 4 B q
Ied N 3
i Y § -
pas i N N
1% .1 .#v: X % 3
Mo K
AN RS > ﬁ e
= =
| | o H+ H+H -t T

v
y NN W 5JR W WAL

14

§
10

) 531
an

1

/2 & A
B R GR (N N DS |
& ) I ) O |

&

L

il

N B AR A

1

175



L
-
h ' 8 |} S
H N ‘J- $
41 3
1 N *>H L T o TTl]
h 3 s e q N 4
N p L S re
*H TS N L N
= I~ &Y
I). N 117 Sd e m *H N N
™
A <1 b 3 ..’
EnS s T 4 NH X N A
! H ] Af £ Ht
i - $ A S — = # i
L4 s8 < N -
HT 1 Rudieg T N y tH {H
REg s S *1 .Lﬂr ~_ N
h *H 17
T 28 Sad 4 - nLv ~ -
L 414 AT A Sy
B i = b e N E
3 S5 R NF Y
b I fi 11 1 Yo ]
=
1 d kS B L.I B »
I8 ¥ , g
lrl N 4 R 4 =
g { 1] : I A
s H -H . i +H +
<1 by h -
'q B - A N N
L 4 L
N N
LS | .u:a_a.
4 Ilﬁ B 4 v.!”v h‘v.l
bl i =9 S ~ rl *4H
- H 4 N
N h Bh
+ IL N [ ‘.va i [+ ™ N
N h o= nps T 1T N .v“J
b S ' 2l N 3
N B I
1 N - | H 4 /ﬂv‘! ‘.vl.l
Ao B ks * ”.IL b 3
] =
. I’" J.Av » o g Ny 4 X
» i an S 4 L h -
| 4] J —=3
& N L S
N acy - * N L &
T A N T N
.—u 4 v % L S /7 d<h
i 11‘ Sa S < AL + L
N bd >
p .IL N o
1Y b 1 =
LJT R S N b S 4 - TN
11.1 ke N N Ivs 4
- -
3 N T TS b g 1 i N
b 3 SN
Hh; y N i L T1$
-4 TN - os B TN

y 2
11

£

023§

!

r A

2. L
v .
! 3R I D £

¢RI AW B\

Ll LU ]

A

1

\R A LB

N

raaw i
1

| NN (TN UL

1

1
)

y A

1

G D S G 5Py

L4
e £

1

[ 4

Pl

A

fig)

4

1

14

1L

| G A 4
Mg
o7

41

bl T |

| B S A S

1

b |

| O £

) b

V4

|

Negy g




¥ A T 4

v
|

| O A

4
{3

1

!
T

£
i R 0 0 §

L
1

-

L4

ol e gL

Y S

1

L £
1

A

-l
14

Vi
-
P

L
P

=V}

g 18 14

v

P

4.1 4
P

LL £
L a——¢

L
[

%
7

) ) B 2 |

o Yo 22 8

| 4

oL
| ' W

2L

o L 0 o £
{ oW1 R PN (SRS

{ 3
1

y 4
|
1

y 2N
LA o
] 2 |

4

IJJJIII.I'I

AR

=

. ]

4

&

4

P4

i
Y 2
L |

) R, D 1

B4

Jﬂ \pe

1

v

1

1

!

y A
1
1 53

4
~¥

—

o X o &7 o £ )
1

B Y [ 4

5

!
| W A4

1
1 4 4
{ 204585 4

;

v
v J
a
¥

1
d
v

]
| B
il

L g
£

»
v

14

!
5 S B4

41 14
L 5

47 R |

4
v

o 4
Y gV g r. gl g F @
| 1 I | 1

1

Y

n
ler‘

g

4
4

P
| ) AR W |









