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When Schoenberg composed the first twelve-tone piece in the summer of 192 1, I the "Pre-

lude" to what would eventually become his Suite, Op. 25 (1923), he carried to a conclusion 

the developments in chromaticism that had begun many decades earlier. The assault of 

chromaticism on the tonal system had led to the nonsystem of free atonality, and now 

Schoenberg had developed a "method [he insisted it was not a "system"] of composing 

with twelve tones that are related only with one another." 

Free atonality achieved some of its effect through the use of aggregates, as we 

have seen, and many atonal composers seemed to have been convinced that atonality 

could best be achieved through some sort of regular recycling of the twelve pitch class-

es. But it was Schoenberg who came up with the idea of arranging the twelve pitch 

classes into a particular series, or row, that would remain essentially constant through-

out a composition. 

Various twelve-tone melodies that predate 1921 are often cited as precursors of 

Schoenberg's tone row, a famous example being the fugue theme from Richard Strauss's 

Thus Spake Zararhustra (1895). A less famous example, but one closer than Strauss's 

theme to Schoenberg'S method, is seen in Example IO-\. Notice that Ives holds off the last 

pitch class, C, for measures until its dramatic entrance in m. 68. 

Tn the music of Strauss and rves the twelve-note theme is a curios ity, but in the 

music of Schoenberg and his fo llowers the twelve-note row is a basic shape that can be 

presented in four well-defined ways, thereby assuring a certain unity in the pitch domain 

of a composition. 

This chapter presents the basics of "classical" serialism, the serial technique devel-

oped by Schoenberg and adopted by Webem and Berg (somewhat more freely by the latter), 
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as well as many other composers. Chapter 13 will deal with more advanced serial topics, 

concentrating on integral serialism. 

EXAMPLE 10-1 Ives: Three-Page Sonata (1905). mm. 62-68 (© 1949 Mercury Music Corporation. 

Used by permission of the publisher.) 
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BASIC TERMINOLOGY 

The core of the twelve-tone system is the tone row (basic set, series), an ordered arrange-

ment of the twelve pitch classes (not twelve pitches), with each one occurring once and 

only once. The row itself has four basic forms: 

1. Prime: the original set (not to be confused with the prime form of an unordered 

set, discussed in Chapter 9) 

2. Retrograde: the original set in reverse order 

3. Inversion: the mirror inversion of the original set 

4. Retrograde Inversion: the inversion in reverse order 

The row that Schoenberg used for his first serial work is shown in its four basic 

forms in Example 10-2. TIle notes could have been written here in any octave and with en-

harmonic spellings-it would still be the same row. We follow the convention in this and in 

similar examples of omitting natural signs; any note wi thout an accidental is natural. The 

numbers under the notes are called order numbers and simply indicate each note's position 

in the row form. 
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EXAMPLE 10-2 Schoenberg: Suite , Op, 25 ( 1923), row forms (Used by permission of Belmont 

Music Publishers.) 

Prime 

• Ie He 
0 e u .. 0 n" 

If 

a 

2 3 4 5 6 7 8 9 10 II 12 

Retrograde 

II e e 
#0 

#0 g .. D Ii " e n 

2 3 4 5 6 7 8 9 10 II 12 

Inversion 

Va -----+>==# .. 0 II u-------+, e #4 '" =0 II " 
2 3 4 5 6 7 8 9 10 II 12 

Retrograde Inversion 

ft" e II e II .. #0 "4 fe---o 
11 0 u 0 

2 3 4 5 6 7 8 9 10 II 12 

In addition, each of the four basic forms has twelve transpositions-that is, each one 

may be transposed to begin with any of the twelve pitch classes-so a single row has 

4 X 12, or 48, versions that arc available to the composer. In simple terms, a twelve-tone 

work consists of the presentation of various row forms at various transpositions. though the 

details of how this is done vary from composer to composer and from piece to piece. 

When analyzing a serial composi tion we label the row forms using abbreviations: 

P = Prime 

R = Retrograde 

I ;( = Inversion 

RJ = Retrograde Inversion 
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A fter the abbrev iat ion comes a number, from 0 to II , which specifies the transposition 

level of the row. A prime form or an inversion that begins on C would have a transposition 

level of 0 (P-O or 1-0), one begi nning on would have a transposition level of I (P-I or 

I- I), and so on to the pich class B which is represented by an II. However, the transposi-

tionallevel of an R or RI form is indicated by the pitch class that ellds the row: R-O and 

RI-O would both elld with a C because they are the retrogrades of P-O and 1-02 Therefore, 

the row forms in Example 10--2 are P-4, R-4, 1-4, and RI-4. 

THE TWELVE-TONE MATRIX 

11 is sometimes helpful when composing or analyzing serial music to be able to see all 

forty-eight versions of the row. The matrix, or "magic square," allows you to see all forty-

eight vers ions after w riting out only twelve of them. Example 10--3 is the matrix for the 

row for Schoenberg's Suite. The prime forms can be read from left to right along the rows 

of the matrix, while the retrogrades are read from right to left. The inversions are read 

along the columns from top to bottom, and the retrograde inversions from bottom to top. 

The transposit ion number is next to the first note of each row form. Looking down the left-

hand side of the matrix, you can see that P-4 begins on E, P-3 on Dft, P-I on q, and so on. 

To fi ll in the matrix, fo llow these steps: 

I. Write the prime form of the row along the top row of the matrix. It does not 

matter what transposition level you c hoose. 

2. Fill in the main diagonal (the one that runs from upper left to lower right) with the 

first note in the top row of the matrix. 

3. In the next row of the matri x, identify the interval between the note in the main 

diagonal and the note immediate ly above it. 

4. Transpose the other eleven notes of that row by the same interval. Use simpl e 

spellings (not B# or for example), and make sure that there are exactly five 

notes with acc identals whe n you finish the row. (I n Example 10--3, we have used 

all sharps, but you could use all flats or a combinat ion of the two.) 

5. Repeat Steps 3 and 4 until all twelve rows are filled. 

6. Fill in the trasposition levels along the top and left borders (only), wi th C = 0, 

= I, and so on. 

7. Copy the numbers from the left border onto the right border, and from the top 

border to the bottom one. 
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EXAMPLE 10--3 Matrix for Schoenberg's Su ite, Op. 25 

INVERSIONS 

4 5 7 

4 E F G Cl 

3 Dl E P, C 

Cl D E 

7 G 
P 

GI AI E 

R 2 D DI F B 

M => 5 F P, D 
E 

S 0 C CI Dl A 

6 R G A Dl 

9 A AI C R 

8 GI A B F 

11 B C D GI 

10 AI B d G 

4 5 7 

A FIRST EXAMPLE 

6 3 8 2 11 0 9 10 

P, Ol Gj D B C A B' 

F D G CI B GI A 

Ol C F B Gl A F1 G 

A F1 B F D Dl C CI 

E cr P, C A AI G GI 

G E A Dl C CI AI B 

D B E AI G Gi F P, 

GI F Ai E CI D B C 

B GI d G E F D Ol 

AI G C Dl E CI D 

Ci M DI A p; G E F 

C A D GI F F1 Ol E 

6 3 8 2 11 0 9 10 

RETROGRADE 

INVERSIONS 

4 

3 

R 

7 E 

T 

2 R 

0 

5 <= G 

R 
0 A 

D 
6 E 

9 
S 

8 

11 

10 

Before going on to some more technical information, it would probably be of interest at 

this poi nt to see how Schoenberg used the row we have been discussing. The beginning of 

the work is given in Example 10---4. Since this is the first serial piece that Schoenberg com-

posed, you might expect it to be fairly simple in terms of row usage, but th is is really not 

the case. While readi ng the discussion that follows the example, be sure to find in the ma-

trix (Example 10- 3) every row that is mentioned. 

The Prelude is the first movement of the Suite, and the first row form to be used is P-4. 

Here the first row form occurs in the treble clef, beginning on E and ending on Bk P-4 is 
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accompanied at the beginning by P-IO, and the careful li stener will hear the imitation 

between the two voices at this point: 

PAc E F 

P-IO: 

G 

G 

P-lO continues toward the end of m. 2 in the tenor voice: C-A-D-G#, in imitation of 

in the soprano, while beneath the tenor the bass sounds the last four notes: 

Notice that notes 9-12 here do not follow notes 5-8, but occur simultaneously with them. 

The that ends P-4 becomes the bass for a time, and it also serves as the first note 

of )-1 0, the next row form. Trace the first four notes of this row form, as they 

move from the bottom staff to the top staff and finally, in m. 5, to the melody. Some listen-

ers would be able to recognize that the sixteenth-note line, is the inversion of the 

opening motive, E-F-G, and that G-Db occurs here in the same octave as in m. 1. The 

highest voice from the end of m. 3 through m. 4 is made up from notes 5-8, 

while the alto sounds notes 9-12, 

To recapitulate: We have seen that P-4 and P- J 0 were used in counterpoint at the be-

ginning. whereas in the next measures a single row form , I-10, accompanied itself. We 

have also seen that the row does not always have to proceed strictly from the first note to 

the last, but instead that segments of the row may appear simultaneously. 

EXAMPLE I Q-4 Schoenberg: Suite, Op. 25 (1923), Prelude, mm. 1- 5 (Used by poemission o(Belmont 

Music Publishers.) 

Rasch do80) 

6 
8 

p 

mf 

p 

p. 

A A A 

= 

p. 
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ANALYZING A ROW 

Since the tone row serves as the source of the pitch material of a composition, we really 

should analyze the row itself before beginning the analysis of the piece. The first step 

should be to play (or sing) it several times. Listen for sequences or familiar patterns. In 

general, composers avoid using in a row any combination of pitches that would recall tonal 

music, such as triads, scale segments, and traditional bass or melodic formulas. If the com-

poser chooses to include such patterns, as occasionally happens, you should make note of 

this and its effect on the music. For example, play through the series Berg used for his 

Lyric Suite ( 1926): 

F E 

2 

C 

3 

A 

4 

G 

5 

D 

6 7 8 9 10 

AI 
II 

B 

12 

This row contains triads on A minor and minor, and the row ends with a fi gure that sug-

gests a B tonality, F!-A!- B. (The end of the retrograde, C-E-F, would suggest an F tonal-

ity.) The first hexachord (the first six notes) is diatonic to C major or F major, and the 

second hexachord is diatonic to F! major or B major. Schoenberg's row (Example 10-2) 

contains fewer tonal references, but it ends with the retrograde of the famous B-A- C-H 

motive (in German Bb is written as B, and Bq as H), and we might expect Schoenberg to do 

something with this in the piece. 

The nex t step in the analysis might be to label the les (interval classes; review 

Chapter 9) found between adjacent notes of the row. For instance, for Schoenberg's 

Op. 25 we find: 

IC: 

Note:E F 

Totals: 

2 

ICI 

3 

G 

6 5 

C! F! 

IC2 IC3 

3 

3 

D# 

5 

IC4 

o 

G# 

6 

D 

IC5 

2 

3 

B 

IC6 

2 

c 

3 

A Bb 

We see from the totals (do not confuse this interval tabulation with the interval vec-

tor, discussed in Chapter 9) that there are no appearances of IC4 (major 3rd or minor 6th) 

and that IC I (minor 2nd, major 7th) and IC3 (minor 3rd, major 6th) predominate. Some 

rows are composed so as to emphasize particular intervals, as is the case here, while others 

are not. The all-interval row, when spelled in an ascending fashion , contains exactly one 

appearance of each interval, from the minor 2nd through the maj or 7th. For example, the 

row from Berg's Lyric Suite: 

M7 

F E 

m6 M6 m7 

C A G 

P5 IT 

D 

P4 

G# 
M2 m3 

C! DI 
M3 m2 

F# 8 

If the row that you are analyzing has two of each IC except for IC6, which appears once, 

check to see if it is an all-interval row.3 

Some rows use the first three, four, or six notes as a pattern from which the rest of the 

row is derived: such a row is called a derived set. Tn such a set the pattern is transposed, 







Classical Serialism 211 

stem up, and all three rows come together at this point. The use of 1-8 also allows the first 

half of the piece to end in m. 6 on an inversionally symmetrical sonority, or 

[0347], which means that when the first half of the piece is inverted to form the second 

half, the final sonority will be a (transposed) duplication of this one. 

The only remaining row choice to be discussed is the transposition level for the in-

version of the melody, which begins with the in the bottom staff at the end of m. 6. The 

obvious answer is that I-II is the only inversion that keeps the opening two dyads invariant: 

P-IO 

I-Il 

(Ai B) 

(B Ai) 

(01 Fi) 

(Fi Di) 

Another consideration might have been the nice major-7th sonority in m. 7 formed by 

the end of R-5 and the beginning of/-Il. 

COMBINATORIALITY 

Sometimes the choice of row forms or transpositions is governed by a desire to form aggre-

gates (without duplication of pitch class) between portions of row forms . For example, in 

the following diagram, the row that Schoenberg used for his Piano Piece, Op. 33a (1929), is 

followed by its RI-3 fortn. Notice that when the second hexachord of P-1O is combined with 

the first hexachord of RI-3, they form an aggregate. In effect, we have created a new row, 

called a secondary set, by combining two hexachords from two different row forms. 

___ P-IO ___ 

Bb FeB A FI CI DI G Ab D E 

1 2 3 4 5 6 7 8 9 10 11 12 

___ RI-3 ___ 

A B F Gb Bb C G E D CI GI DI 

2 3 4 5 6 7 8 9 10 II 12 

L _____ aggregate _____ .J 

This combining of row form s to form aggregates is called combinatoriality. and it is 

an important aspect of some serial compositions. Most often, however. the combining is 

done vertically: 

P- IO: F C B A Fi q Di G D E 

1- 3: D# Gi Ci D E G C F B A 

I 2 3 4 5 6 7 8 9 10 11 12 

I aggregate I I aggregate I 

This diagram is seen in notation in Example 10-8. The first aggregate occupies m. 14 

through the first two notes of m. 16, and the second aggregate occupies the rest of the 

excerpt. Notice that Schoenberg freely retrogrades or repeats row segments, as in 

C-B- A- B- C in mm. 14-15. 

Huck Hodge
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EXAMPLE 10- 8 Schoenberg: Piano Piece , Op. 33. ( 1929), mm. 14- 18 (U"d by p"m;ss;on of Belman! 

16 

a tempo 

cantabile 

.1 

-.---

Music Publishers.) 

, 

, I I , I 

L ______ 1 ...I........J
1 

I 

Schoenberg's row is so constructed that any pair of row forms that can be combined 

hexachordally to form twelve-tone aggregates can also be combined tetrachordally to fann 

three sets of eight pitch classes each: 

RI-3: A B F Fn C G E D en GI DI 

R- IO: E D G DI en FI A B C F 

2 3 4 5 6 7 8 9 10 11 12 

Loctachord 

Though [his does not produce twelve-tone aggregates in the way that the combined 

hexachords do, the technique is simi lar. In Example 10-9 each pair of tetrachords occupies 

approximately one measure. 
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EXAMPLE I ()-9 Schoenberg: Piano Piece, Op. 33a (1929), mm. 3-5 (Used by p"m;ss;on of 

Belmom Music Publishers.) 

= 

fp 

Other rows are constructed to produce tetrachord aggregates by combining three 

rows vertically, or trichard aggregates by combining four rows vertically; however, hexa-

chordal combinatoriality is the approach most commonly used. 

Combinatoriality guarantees a more controlled recycling of the twelve pitch classes, 

and to some it seems a necessary extension of the twelve-tone aesthetic. Schoenberg in-

vented this technique, although he obviously was not usi ng it in his Suite (see the juxta-

posed and in Example 10-4). Nor was Dallapiccola interested in 

combinatoriality in his Notebook (notice the duplicated G's in m. 3 of Example 1 ()-7). In 

fact, most rows cannot by their nature be llsed combinatorially (except with their retro-

grades) and must instead be specially constructed for that use. But combinatoriality has 

been of considerable interest to some composers, and a large number of pieces arc combi-

natorial throughout. 

THE ANALYSIS OF SERIAL MUSIC 

Tn analyzing the use of rows in a serial piece, it is often enough to label the row fonns 

(P-O, etc.) without writing the order numbers on the music. If the texture is complex or if 

some unusual row lechnique is being employed, it may be necessary to write the order 

numbers near the noteheads and even to join them with lines. Always work from a matrix. 

If you get lost, try to find several notes that you suspect occur in the same order in some 

row form. and scan the matrix for those notes, remembering to read it in all four directions. 

It is important to understand that the labeling of row fonns and the consideration of 

the details of their use is only a part of the analysis of a serial composition, somewhat anal-

ogous to identifying the various tonalities of a tonal work. Questions regarding form, the-

matic relationships, texture, rhythm, and other matters are just as relevant here as in the 

analysis of more traditional music. The music of classical serial ism is not especially 

"mathematical," and it is not composed mechanically and without regard to the resulting 

sound or the effect on the listener. Probably the best way to appreciate the processes and 

choices involved in serial composition is to try to compose a good serial piece. The exer-

cises at the end of this chapter wi ll provide some practice at atlempting this. 

Huck Hodge
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SUMMARY 

The pitch materials of a serial work are derived from the twelve-note row, so an 

analysis should begin with the row itself. Two special types of row are derived sets 

and all-interval sets. A composition may make use of the prime row, its retrograde. 

its inversion. and its retrograde inversion, each of which can appear at any of twelve 

transpositions. This pitch material may be conveniently displayed in the form of a 

matrix. 

Row forms may be used compositionally in a number of ways. For example, a 

single row form may be distributed among the voices, or more than one row form 

may be used at the same time. The choice of row forms is often related to invariance 

or combinatoriality, among other reasons. 

Analysis of serial music includes identification of the row fanns and consider-

ation of the reasons for choosing a particular row form and transposition, but a thor-

ough analysis cannot be confined only to serial matters. 

NOTES 

1. Jan Maegaard, "A Study in the Chronology of Op. 23-26 by Arnold Schoenberg." See 

the chart on p. 108. 

2. Another approach (and one that was used in previous editions of this book) labels the 

first appearance of the row as P-O, no matter what pitch class it begins with, and num-

bers the transpositions chromatically from that pitch class. Also, some authors have 

employed the letters S or 0 instead of P for the prime form of the row. 

3. Another type of all-interval row contains all of the intervals only if some of them are 

ascending and others are descending. The Dallapiccola row discussed in this chapter is 

one example. 

4. The so-called "hexachord theorem." See John Rahn, Basic Atonal Theory, p. 105. 

EXERCISES 

Part A: Fundamentals 

I. Suppose P-7 begins on G and ends on Bb: 

Form Begins on Ends on 

(a) P-6 

(b) P-ll 

(c) R-O 

(d) R-5 

(e) 1-1 

(f) 1-9 

(g) RI-2 

(h) RI-7 


