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Webern's Opus 27, I: A Rhythmic Spectral Analysis copyright 1997 by Mark D. Petering



Introduction

During the last half century, Anton Webern's Variations, opus 27, has been the
subject of numerous analyses. Like his other works, this composition is very
concentrated in its construction. In fact, after hearing the work at the Verein fuer neue
Musik on October 30, 1937, a critic for the Neue Freie Presse stated: "Here the musical
solution to the much contested problem of smashing the atom has succeeded."! The
intense complexities of this work have attracted many theorists to analyze its pitch
content and overall form.2 The rthythmic aspect, however, has largely been ignored
especially concerning the first movement. Theorists analyzing the rhythm of this piece
have concentrated on the second or third movements, leaving the first movement without
a comprehensive analysis of its rthythmic structure.3 Therefore I feel compelled to solely
devote this entire paper to the rhythmic forms of the first movement using my newly
developed analytical method referred throughout as Rhythmic Spectral Analysis.

In preparation for my research I studied Allen Forte's article, "Aspects of Rhythm
in Webern's Atonal Music" to gain a better understanding of Webern's treatment of
' thythm and to explore how one proceeds with a proper rhythmic analysis.4 The
following summary of Forte's article precedes a critique and then an explanation of my
new analysis method, inspired by Forte's writings.

Allen Forte |

Forte begins his article with two very important assumptions regarding rhythm.
The first is that duration is the most important aspect of rhythm, and the second is that
there is a basic "pulse” that provides for "calibration” of the music.> He continues with
important observations of atonal music including the need to discard traditional adjectives
such as "weak" or "strong" when describing a rhythmic structure and the need to

recognize that repetition and transformation compose the form instead.®



Forte then begins with an explanation of his method of analyzing rhythm - the

proportional graph. First, he explains that this method is void of any ordinary notation to
assure the clearest possible interpretation of the rhythmic structure. One begins creating
the graph by assigning the integer value 1 to the smallest durational unit in the

movement./ The description continues:
The graph consists of solid lines, dotted lines, nodes, numbers alone and numbers
in brackets...A node preceded and followed by a solid line represents both an
attack and a release, while a node followed by a solid line, but not preceded by
one represents only an attack. Similarly, nodes that terminate solid-line segments
represent releases only. Broken lines indicate temporal intervals between attacks

and releases and, where there are no intervening solid lines, a silence.8

Forte's first example of the proportional graph is Sechs Bagatellen fuer Streichquartett,

op.9/5. Below is a sample of his graph, spanning measures 4-5:°

Example 1.
m. 4... m. 5
Vin. I . . 30
Vin. II ' y 30
Vla. . . 6__
Vel . 36

6 6 18 6 6

Forte asserts an overlapping palindromic structure delineated by attack and release points
of the various instruments. The violin I releases at measure four, and six units later (six
32nd notes - the 32nd note being the smallest durational value) the cello attacks and
sustains for 36 units. This sustained pitch marks the beginning of a palindromic
structure, 6 6 18 6 6, divided by the following releases and attacks. The violin II and

viola simultaneously release six units into the cello sustained pitch. In this manner the



first six units are marked. The next 6 units are delineated by a new attack in both violins
6 units after the previous release. 18 units are defined by the attack differential of the
violins and the viola. The viola releases 6 units later, followed by the violins releasing
another 6 units later. In this way, Forte discovers many interesting proportions in the
rhythmic structure in this composition such as the palindrome. 10

Later he introduces ways in which pitch structures are allied with rhythmic
patterns through simple and complex composite segmentation techniques.  This
procedure of linking pitch and rhythm is not the main focus of my analysis so I will not
delve into a lengthy description. Simple composite segmentation refers to linking all
pitches in a given musical passage to the present rhythmic pattern therefore revealing
surface level relationships.11 Complex composite segmentation refers to linking only a
portion of a musical passage to the present rhythmic pattern therefore revealing higher
level relationships between pit(l:h and rhythm.12 A composite segmentation analysis
certainly would be my next logical topic for a future paper concerning rhythmic analysis
of the Variations.
Critique of Forte

In general, I found Forte's assertions to be very logical and thoroughly and cleafly
discussed. I absolutely have no disagreement with his observations. It is his graphing
technique, however; that leaves much to be desired. ‘ I find it very difficult to perceive
proportional structure or other rhythmic patterning through his scale drawings utilizing
lines and dots in a horizontal alignment. Both time and measured proportions are
simultaneously designated horizontally or one-dimensionally, making it difficult to
perceive rhythmic spatial relationships, especially between passages far apart from each
other. His graphs purely reflect numerical data and do not add any new interpretive
possibilities. As a result, perhaps Forte might not have discovered many of the rhythmic
structures that could be only seen with a multi-dimensional graph. My new method,

however, solves this problem through a multi-dimensional graph of projected vertical
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rhythmic spectra over a horizontal axis of time, allowing for a much more revealing
viewing experience that can lead to new and exciting discoveries.
Rhythmic Spectral Analysis

One creates a Rhythmic Spectral Analysis in the following manner. As does
Forte, one finds the smallest durational unit in the movement. In the case of the
Variations, this unit is the 32nd note. The next step is to figure out the total number of
units in the entire movement. The meter is 3/16. There are 6 units per measure and 54
total measures. Therefore the piece consists of 324 equal durational units.

The third step is determining how one segments the piece into individual
instrument parts. For a string quartet, each instrument is analyzed individually. For a
piano piece such as the Variations, the right hand is analyzed individually from the left
hand. The fourth step requires one to examine each rhythmic unit of each part
individually and to assign an appropriate number representing an attack, a sustain or no
activity. The numbers 2, 1, or 0. for the right hand (or -2, -1, or 0 for the left hand)
represent an attack, a sustain or no activity respectively. Therefore, in our example, we
must analyze each of 324 "units." Example 2 is measures 1-4 of the first movement of
the Variations followed by example 3 which is the thythmic data of those measures used
to create the spectra in example 4.

Example 2. Webern, op. 27/1: measures 1-4

Sehr maBig Do




Example 3. Rhythmic Spectra Data Chart: measures 1-4
|

|Right Hand| Left Hand | unit |mm.
0 0 1 |
0 0 2
2 0 3
1 0 4
I -2 5
1 -1 6
0 -2 7 2
0 -1 8
2 0 9
1 0 10
0 0 11
0 0 12 [
0 -2 13 3
0 -1 14
2 -1 15
I -1 16
2 0 17
1 0 18
0 -2 19 4
0 -1 20
0 0 21
0 0 22
0 -2 23
[0 -1 24

Example 4. Rhythmic Spectra: measures 1-4

mm. 1-4
RH=+, l/.H=- 1 2,-2=attack: 1,-1=sustain
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The rhythmic spectra method is in concurrence with Forte's two basic assumptions
regarding rhythm; duration is represented at level 1 or -1 on the graph, and the basic pulse
necessary for calibration is represented by the constant evaluation of the smallest
durational unit. Because these units are plotted as spectra, one can immediately perceive
all levels of activity at once. In example 4, one can easily perceive two main gestures: all
notes in unit 3 through unit 10, and all notes in unit 13 through unit 20. The right hand
begins the first gesture and the left the second. Upon closer examination one sees that the
rhythmic pattern of the right hand in the first gesture is mirrored over the horizontal axis
by the left hand in the second gesture and vice versa. Similar to rhythmic invertible
counterpoint, this idea of mirroring one hand and translating over to future gestures of the
other is prevalent throughout the movement. We shall encounler other patterning as well,
however.

Before I reveal my entire analysis, I want to make some general observations
regarding pitch in this movement. The work is twelve-tone and it would be foolish to
neglect mentioning at least how the pitch patterns might shed light onto understanding the
rthythmic patterns. The most obvious is the constant use of two rows simultaneously,
each the retrograde of the other.!3 This is important to note because it strengthens the
idea of mirroring as presented in example 4. One can also, however, segment the row
into set classes to see smaller form relationships. Individual set classes are ofien
simultaneously mirrored between the left hand and the right hand along with their
respective rhythmic patterns. As a courtesy to the reader, I will hereon include both row
and set class information in my data charts and will make any minor comments deemed
appropriate regarding pitch and rhythm. A more detailed discussion of this matter is the
subject of future research, however.

The movement is divided into three equal parts, the first and third being starkly
similar, analogous to an exposition and recapitulation. The second section is similar to a

development, being rhythmically more active and complex. Therefore I will begin with
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an analysis of the various portions of the first section followed by a comparison to the
third. I will then proceed to an analysis of portions of the second part followed by
comments on the entire movement as a whole.

Example 5. Rhythmic Spectra Data Chart: measures 1-7 (section 1, partial)

Set Classes | Simultaneous

Right Hand| Left Hand | unit |mm. RH LH | Row forms

0 0 1 1

0 0 2

2 0 3 3-3 R8

1 0 4

1 -2 5 3-4 P8

1 -1 6

0 -2 7 2 ;

0 -1 8 ;

2 0 9 '

1 0 10

0 0 11

0 0 12

0 -2 13 3 3-1

0 -1 14

2 -1 15 32

1 -1 16

2 0 17

1 0 18

0 -2 19 4

0 -1 20

0 0 21

0 0 22

0 -2 23 3-1

0 -1 24

2 -1 25 5 3-2

1 -1 26

2 0 27

1 0 28

0 -2 29

0 -1 30

0 0 31 6

0 0 32

2 0 33 3-3

1 0 34

1 -2 35 3-4

1 -1 36

0 -2 37 7 18

0 -1 38

2 0 39

1 0 40




Example 6. Rhythmic Spectra: measures 1-7 (section 1, partial)
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The rhythmic spectra of the first seven measures reveal that the entire pattern

found in both hands in example 4 (measures 1-4) is mirrored over the horizontal axis and

translated to the following portions of measure 4-7. The right hand from unit 3-18 is

identical to the left hand from unit 23-38. The left hand from unit 5-20 is the same as the

right hand from unit 25-40. Examples 4 and 6 are visible proof that Webern creates a

larger mirrored structure from a smaller preexisting one, similar to the idea of a germ

motive.

intermezzo. 14

Example 7. Rhythmic Spectra Data Chart: measures 8-10 (section 1, partial)

Webern, incidentally, compared this first movement to a late Brahms's

2 0 43 | 8 | 33 ] RIS (&I8)
0 44
2 -2 45 3-3
1 -1 46
0 -2 47
0 -1 48
2 0 49 | 9 [ 4-13]
l 0 50
2 -2 51 ' 4-9
1 -1 52 ! ]
0 -2 53
0 -1 54
0 -2 55 |10 3-3
0 -1 56
2 2 57 3-3 '
1 -1 58 |
2 0 59 "
1 | 0 ] 60 | i
Example 8. Rhythmic Spectra: measures 8-10 (section 1, partial) 7
43 19 - .
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Example 8 shows Webern using an overlapping, mirroring procedure. Units 43-
46 of the right hand are identical to units 45-48 of the left hand. The same exists for units
49-52 of the right hand and 51-54 of the left hand. Units 49-54 also can be thought of as
a vertical axis over which right hand units 43-46 are duplicated in units 57-60 and left
hand units 45-48 are duplicated in units 55-58.

As shown in example 10, the remainder of the first section, units 63-98, exemplify
the procedure of overlapping a horizontally mirrored structure between 2 hands. In this
specific example, the left hand mirrors the right hand. This process is reversed after unit
98 through the end of the first section.

Examples 11 and 12 reveal that these sections are almost identical in their
rhythmic patterns. The right hand rhythm of the first section is now the thythm of the left
hand in the third section and vice versa. The only exception are measures 10 and 46,
being identical in their rhythmic pattern (not a mirrored version) and the ending gesture in
both sections is very similar. Beginning on the last two beats before the final measure of
each section, the right hand mirrors the left hand. This gesture is overlapped in the first
section but not in the third.

Examples 13 and 14 show us a continuation of the rhythmic gesture of one hand
reflected over the horizontal axis and then translated over to a following gesture of the
other hand. Beginning in unit 111 the left hand initiates this mirroring process, the right
hand mimicking its thythm until unit 134 where the right hand initiates the process. It is
proper to start the analysis of such activity at unit 111, not at 110, for the note at unit 110
is actually a part of the previous row form RI8.15 At unit 156, the left hand resumes
initiating the mirroring process through unit 177. Coincidentally, new row forms
commence at the beginnings of some of the new mirror procedures - at units 111 and
156.16

Example 14 also shows us three groupings of sustain points, each with a pattern of

1 2 1. Even at very minute levels, the rhythmic spectra reveal subtleties of the tightly

10



Example 9. Rhythmic Spectra Data Chart: measures 11-18 (section 1, partial)

. Set Classes  Simultaneous
Right Hand LeftHand unit mm. RY LH Row forms

[0 0 61 |11
[0 0 62
| 2 J 0 | 63 | 3-3 P8
[ 1 | 0 64 |
2 ) 65 | | 3-3 R8
! -1 66 | |
0 2 67 | 12|
0 ) 68
2 0 | 69 3-1
1 i 0 |70
2. 2 |7 3-2 |
LU 1 7]
0 | 2 1T 71313
0 | 1 [ 74 J
2 | 0o |75 3-2 ]
1 0 [ 76 |
2 y 57 77 3-1 |
1 «] 78 {
0 | -2 79 | 14
0 | -1 | 80
2 | 0 | 81 3-3
1 | 0 82
) ) 83 3-3
1 -1 84
0 2 85 |15 I8
0 -1 86
0 0 87 #
0 0 88
2 0 | 89 3-3 RI8
L1 [ "0 [ 9
L2 1 2 T o l1s 3-3
l 1 [ -1 ] 9
[ 2 -2 93 4-13
1 -1 94
2 2 95 4-9
[ 1 -] 96
[0 2 97 |17
l 0 -1 98 |
0 i 0 99 |
0 | 0o 100 )
0 | -2 | 101 | 3-3
0 | -1 [ 102]
2 2 | 103 18] 33
1 -1 | 104
2 0 | 105
1 | 0 | 106 |
0 | 0 | 107
0 [ 0 | 108

11



mm. 11-18

1 2,-2

attack; 1,-1=sustain

RH=+, LH

63

Example 10. Rhythmic Spectra: measures 11-18 (section 1, partial)
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Example 11. Rhythmic Spectra: measures 1-18 (section 1, complete)

mm. 1-18
RH= +, LH=-: 2,-2=attack; 1,-1=sustain
2 L [ ] L X ] L N ] L] ® 0@ e9 [ X o oo ee ee o090 L X J
1 a8 | ® LK J oo e @6 86 e |@e |8 0o L ] e ae L ]
O - - SN - DTN - ﬂ—1 ‘—1_\ G000 - IS - GUuml L(‘H_ SRR - R
-1 I | ¢ n nw mE - HE EE m . EEEN mN
-2 mm ] " EE mE G

moom HE E® NE RM  MMMN BN
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Example 12. Rhythmic Spectra: measures 37-54 (section 3, complete)

mm. 37-54
RH=+, LH=-: 2,-2 =attack; 1,-1=sustain
2 (N ] L] [ ] a T [ B ] L N 1 [ N ] L & ] [ N ] [ N ] L N L N T Q089 L ]
1 ®e e (@ (090 |0 ®le ® ee (ee ® oo o0 o slele m
0] : : po - : : gy | l_—
-1  |m [ (L] '— ] " (mm W (me (mm |mm o mE L]
2l

L] N mm ME M W ONME ME MM  EN MM RE MW L LLI )
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 ‘
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Example 13. Rhythmic Spectra Data Chart: measures 19-30 (section 2, partial)

| | | SetClasses [ Simultaneous I
JRight Hand| Left Hand [ unit [mm| RH [ LH | Row forms |
0 0 109 | 19
2 0 110 3-5 RIl
0 -2 111 3-5 11
2 0 112
0 2 113 01
2 2 114 32
2 0 115 | 20
0 2 116 0l
0 -1 117
2 0 118 1
1 -2 119 1 1
0 -1 120
0 -1 121 | 21
2 0 122 1
1 0 123 1
1 =) 124 1 1
0 -1 125 R2
2 0 126 01
1 0 127 | 22
0 -2 128 32 P2
2 2 129 01
2 0 130
0 2 131 3-5
2 0 132 3-5
0 -2 133 | 23
2 0 134 34
2 2 135 322
0 2 136
2 0 137 01
1 0 138
0 2 139 | 24 1
2 -1 140 1
1 0 141
1 0 142
0 2 143 1
0 -1 144
2 -1 145 [ 25| 1
1 0 146
0 2 147 01
0 -1 148
2 0 149 32
2 2 150 34
0 5] 151 | 26
2 0 152 3-5
0 2 153 3-5
2 0 154
2 0 155 3-5 RI16
0 2 156 3-5 16 ;
2 0 157 | 27
0 2 158 01
2 2 159 32
2 0 160
0 -2 161 0l
0 = 162
2 0 163 [ 28] 1
1 -2 164 1
0 -1 165
0 -] 166
2 0 167 1
1 0 168
1 2 169 | 29 1
0 2] 170
2 0 171 01
1 0 172
0 -2 173 3-2
2 =2l 174 01
2 0 175 [ 30
R 0 -2 176 3-5 R7
= 2 0 177 3-5
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Example 14, Rhythmic Spéctra: measures 19-30 (section 2, partial)
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constructed nature of this piece. Like the number of sections in this piece, there are three
groups of sustains each with the palindromic pattern 1 2 1. Hence, the concept of three
and of the palindrome are reinforced at the smallest detail level.

Sometimes changing line thickness of a graph can allow the viewer a slightly
different perspective, allowing for other patterns to reveal themselves. Such is the case
with example 15. This portion of the second or development section, is similar to the
opening of the piece in that the rhythm of one hand is mirrored over the horizontal axis
and then translated to a future gesture of the opposite hand. Example 14 shows us that
small gestures, often one or two notes are used in this process. Example 15 reveals that
portions of an entire group are reflected over the horizontal axis and then translated over
to future sections of the opposite hand many measures away, with slight modifications,
however (for this is a development section of course). For instance, the right hand pattern
from units 118-146 is a palindrome with a midpoint of unit 132. This entire pattern is
reflected over the horizontal axis and translated over to units 139-140 of the left hand.
This resulting pattern is slightly augmented by adding 3 units, 154-156, to the structure,
thereby forming a palindromic midpoint between units 154 and 155.

Webern is even more clever with the idea of the palindrome in units 111-131 of
the left hand and 157-177 of the right hand. The section in the left hand is nearly exactly
mimicked by the right hand in the same amount of measures; yet a palindrome exists -
not with the patterns of attacks - but with the rests! (Remember that 1 equals a 32nd
note; therefore 2 is a sixteenth note). Notice the pattern of unit rests between units 115
and 127 of the left hand - 1 1 2 2. The passage between units 161 and 172 reveals a rest
grouping pattern of 2 2 1 1. The entire pattern is therefore 1 1222 21 1. Aside from
Webern's palindromic treatment of these rests, the passages are rhythmically identical.

Example 17 reveals three palindromic structures, each reflected over a vertical
axis as opposed to those previously reflected over a horizontal axis. Unit 184 serves as a

reflecting point for a palindromic structure between units 178 and 190. Unit 197 is the

16



Example 15. Rhythmic Spectra: measures 19-30 (section 2, partial)
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Example 16. Rhythmic Spectra Data Chart: measures 30-36 (section 2, partial)

' Set Classes  Simultaneous
Right Hand LeftHand unit mm. RH - LH Row forms

2 0 175 | 30

0 -2 176 3-5 R7
2 0 177 3-5

0 -2 178

2 0 179 34 P7
2 -2 180 3-2

0 -2 181 | 31

2 0 182 01

2 -2 183 06

0 -2 184

2 -2 185 01

2 0 186

0 -2 187 | 32 3-2

2 -2 188 34

2 0 189

0 -2 190 01

2 -2 191 3-5 RI11
2 -2 192 01 I11
2 -2 193 | 33| 3-2

2 0 194

0 -2 195 01

2 -2 196 06

2 0 197

2 -2 198 01

0 -2 199 | 34

2 0 200 3-2

2 -2 201 01

2 -2 202 3-5 RO
2 0 203

0 0 204

0 0 205 | 35

2 0 206 3-3 PO
2 -2 207 3-2

0 -2 208

2 0 209 01

2 -2 210 06

0 -2 211 | 36

2 -2 212 01

2 0 213

0 -2 214 3-2

2 -2 215 3-3

2 0 216
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Example 17. Rhythmic Spectra: measures 30-36 (section 2, partial)
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reflecting point for a palindrome between units 191 and 203. Unit 211 is the final
reflecting point in this series of palindromes, marking the midpoint of a structure from
unit 206-216. Again, row forms change at the beginnings of some of the new
palindromes - at units 191 and 206.17

The entire spectra of the first movement allows for a more qualitative approach to
an analysis. One might look for general patterns of tension and relaxation, for example.
The space between the dots, or the density of the lines, reveal these sorts of qualitative
elements of a composition. One element I looked for is how Webern increased the
tension of the piece from the first section to the second. Looking at the 2 level of the
graph, I discovered a logical progression of groupings of 32nd notes in the right hand.
Beginning in measure 19, there is one pair of successive 32nd notes, next time there are 2
pairs and then 3 pairs until we enter the "dense" passage of uninterrupted 32nd notes.

Conclusion

From a Rhythmic Spectral Analysis 1 have revealed many different patterns and
spatial relationships of Webern's Variations, movement 1. His use of a mirroring
procedure constantly alters throughout the piece, beginning simply as a mirroring and
translating operation and then evolving into an overlapping procedure. As so typical of
Webern's music, smaller patterns are nested in larger ones, creating deep cohesion
throughout the work. Webern not only mirrors and/or creates palindromic patterns with
attack and sustain patterns, but also nested patterns of rests as one observes in example
15.

If one looked at a Forte graph of this movement, could one have visually
perceived this information? Could Forte have even discovered some of the smaller nested
patterns through his dot and line method? Could he have made qualitative assessments
about the entire movement? Probably not, since his graph is a by-product of his
numerical analysis, whereas the rhythmic spectra complements chart data, adding to the

analytical possibilities. Clearly, the two-dimensional rhythmic spectra is a much more

20



Example 18. Webem, op. 27/1: Rhythmic Spectra
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effective way for analysis than the one-dimensional dot and line method. I encourage my
colleagues to graph other important works in the repertoire using my method to achieve

greater understanding of the masterpieces of this century.

Bowling Green, Ohio

1 Hans Moldenhauer, Anton von Webern: A Chronicle of His Life and Work (New York:
Alfred A. Knopf, Inc., 1978), 473.

2Ibid., 485.

3David Lewin, "A Metrical Problem in Webern's Opus 27," Journal of Music Theory 16
(1972): 124-32, is devoted to the first six measures of the second movement; James
Rives Jones, "Some Aspects of Rhythm and Meter in Webern's Opus 27," Perspectives of
New Music 7, no. 1 (1968): 103-9, and Peter Westergaard, "Some Problems in Rhythmic
Theory and Analysis," Perspectives of New Music 1 (1962): 180-191, concentrate on the
beginning of the third movement.

4Allen Forte, "Aspects of Rhythm in Webern's Atonal Music," Music Theory Spectrum 2
(1980): 90-109.

STbid., 90-91.
6Ibid., 91.
TIbid., 91.
81bid., 91.
ONbid., 94.
107piq., 95.
Hpid., 97.
21bid., 99.

13Kathryn Bailey, The Twelve-Note Music of Anton Webern: Old Forms in a New
Language (Cambridge: Cambridge University Press, 1991), 388-389.

14Moldenhauer, 485.
15Bailey, 388-389.
161piq.
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Appendix

Rhythmic Spectra - Sections 1,2, and 3
Complete Data Chart
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[ WEBERN - OP. 27,1 PETERING
Set Classes | Simultaneous
| Right Hand| Left Hand | unit |mm. RO LH | Row forms
0 0 1
0 0 2
2 0 3 3-3 RS
| 0 4
1 -2 5 3-4 P8
1 -1 6
0 -2 7
0 -1 8
2 0 9
1 0 | 10
0 0 11
0 0 12
0 -2 13 3-1
0 -1 14
2 -1 15 3-2
| -1 16
2 0 17
| 0 18 ]
0 -2 19
0 -1 20
0 0 21
0 0 22
0 -2 23 3-1
0 -1 24
2 -1 25 3-2
1 -1 26
2 0 27
1 0 28
0 -2 29
0 -1 30
0 0 31
0 0 32
2 0 33 3-3
1 0 34
1 2 35 3-4
1 -1 36
0 -2 37 18
0 -1 38
2 0 39
1 0 40
0 0 41
0 0 42
2 0 43 3-3 RIS
1 0 44
2 -2 45 3-3
1 -1 46
0 -2 47
0 -1 48
2 0 49 4-13
1 0 50
2 -2 51 4-9
I -1 52 | j




0 -2 53

0 -1 54

0 -2 55 |10 3-3
0 -1 56

2 -2 57 3-3

1 -1 58

2 0 59

1 0 60

0 0 61 |11

0 0 62

2 0 63 3-3 P8
1 0 64

2 -2 65 3-3 R8
1. -1 66

0 -2 67 | 12

0 -1 68

2 0 69 3-1

1 0 70

2 -2 71 32
1 -1 72

0 -2 73 |13

0 -1 74

2 0 7S 3-2

1 0 76

2 -2 77 3-1
1 -] 78

0 -2 79 | 14

0 -1 80

2 0 81 3-3

1 0 82

2 -2 83 3-3
1 -1 34

0 -2 8 [15 18
0 -1 86

0 0 87

0 0 88

2 0 89 3-3 RI8
1 0 90

2 -2 91 |16 3-3 \
1 -1 92

2 -2 93 4-13

1 -1 94

2 -2 95 4-9
1 -1 96

0 -2 97 117

0 -1 98

0 0 99

0 0 100

0 -2 101 3-3
0 -1 102

2 -2 103 | 18| 3-3

1 -1 104

2 0 105

1 0 106

0 0 107




0 0 108

0 0 109 | 19

2 0 110 3-5 RI1
0 2 111 3-5 I1
2 0 112

0 2 113 01

2 ) 114 3-2

2 0 115 | 20

0 =9 116 01

0 -1 117

2 0 118 1

1 %) 119 1 1

0 -1 120

0 -] 121 | 21

2 0 122 1

1 0 123 1

1 -2 124 1 1

0 <] 125 R2
2 0 126 01

1 0 127 | 22

0 2 128 3-2 P2
2 2 129 01

2 0 130

0 2 131 3-5

2 0 132 3-5

0 2 133 | 23

2 0 134 3-4

2 2 135 3-2

0 2 136

2 0 137 01

1 0 138

0 5 139 | 24 1

2 -1 140 1

1 0 141

1 0 142

0 2 143 1

0 =] 144

2 -1 145 [ 25| 1

1 0 146

0 =) 147 01

0 -1 148

2 0 149 3-2

2 2 150 3-4

0 2 151 | 26

2 0 152 3-5

0 2 153 3-5

2 0 154

2 0 155 3-5 RI6
0 2 156 3-5 16
2 0 157 | 27

0 2 158 01

2 2 159 3-2

2 0 160

0 2 161 01

0 -1 162




2 0 163 | 28] 1
1 = 164 1

0 -1 165

0 -1 166

2 0 167 1

1 0 168

1 ) 169 | 29 1

0 al 170

2 0 171 01

1 0 172

0 %) 173 32

2 2 174 01

2 0 175 | 30

0 2 176 3-5 R7
2 0 177 3-5

0 2 178

2 0 179 3-4 P7
2 2 180 322

0 g 181 | 31

2 0 182 01

2 2 183 06

0 2 184

2 2 | 185 01

2 0 186

0 2 187 | 32 32

2 2 188 3-4

2 0 189

0 2 190 01

2 2 191 3-5 RI11
2 2 192 01 111
2 2 193 [33] 32

2 0 194

0 2 195 01

2 2 196 06

2 0 197

2 2 198 01

0 2 199 | 34

2 0 200 32

2 2 201 01

2 2 202 35 RO
2 0 203

0 0 204

0 0 205 | 35

2 0 206 3-3 PO
2 2 207 32

0 2 208

2 0 209 01

2 2 210 06

0 2 211 | 36

2 2 212 01

2 0 213

0 2 214 32

2 2 215 33

2 0 216

0 0 217 | 37




0 0 218
0 ) 219 3-3 RO
0 -1 220
2 -] 221 3-4 PO
1 -1 222
2 0 223 | 38
1 0 224
0 2 225
0 -1 226
0 0 227
0 0 228
2 0 229 [ 39| 3-1
1 0 230
1 ) 231 3-2
1 -1 232
0 2 233
0 -1 234
2 0 235 | 40
1 0 236
0 0 237
0 0 238
2 0 239 3-1
1 0 240
1 2 241 | 41 3-1
1 -1 242
0 2 243
0 -1 244
2 0 245
1 0 246
0 0 247 | 42
0 0- 248
0 2 249 3-3
0 -1 250
2 -1 251 3-4
1 -1 252
2 0 253 | 43 10
1 0 254
0 ) 255
0 -1 256
0 0 257
0 0 258
0 2 259 | 44 3-3 R10
0 -1 260
2 2 261 3-3
1 -1 262
2 0 263
1 0 264
0 2 265 | 45 4-13
0 <1 266
2 2 267 4-9
1 -1 268
2 0 269
1 0 270
0 ) 271 | 46 3-3
0 -1 272




2 -2 273 3-3

1 -1 274

2 0 275

1 0 276

0 0 277 | 47

0 0 278

0 -2 279 3-5 15
0 -1 280

2 -2 281 3-3 RI5
| -1 282

2 0 283 | 48

1 0 284

0 -2 285 3-1
0 -1 286

2 -2 287 3-2

1 -1 288

2 0 289 | 49

l 0 290

0 2 291 3-2
0 -1 292

2 -2 293 3-1

1 -1 294

2 0 295 | 50

1 0 296

0 -2 297 3-3
0 -1 298

2 -2 299 3-5

1 -1 300

2 0 301 | 51 PS5
1 0 302

0 0 303

0 0 304

0 -2 305 3-3 RS
0 -1 306

2 2 307 | 52| 3-3

1 -1 308

2 -2 309 4-715
1 -1 310

2 -2 311

1 ! 312 4-715

2 0 313 | 53

1 0 314

0 0 315

0 0 316

0 -2 317 4-18
0 -1 318

0 -2 319 | 54

0 -1 320

2 0 321 3-5

1 0 322

1 0 323

1 0 324




