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ABSTRACT 

 In 1725 Johann Joseph Fux published the counterpoint guide Gradus ad 

Parnassum.  Designed for the beginning composition student, it presents sixteenth-

century polyphony taught by a fictional teacher meant to represent Palestrina.  Twentieth-

century scholarship demonstrated that Fux’s guidelines contradict one another at times 

and that his examples are informed by practices not accounted for by the rules his text. 

Regardless, the work became the foremost text on counterpoint and is still in use today.   

 A computer model of counterpoint practice based on Fux’s notated examples 

shows that he was working with an implicit understanding of modern harmonic practice 

(namely keys and functional harmony) even though he renounced the use of major/minor 

keys in a debate with Johann Mattheson.   

 By uncovering the shifts in musical thinking between the time of Palestrina and 

Fux’s own time, it becomes clearer why Fux would choose a figure so far removed from 

his own time and thinking. Fux believed that the best pedagogical method for teaching 

composition was to begin with musical fundamentals, and Palestrina represented that 

practice to Fux. Despite the fact that Fux employed many implicit rules that did not fit the 

stile antico, Palestrina’s symbolic utility made him a suitable model for Fux’s goals.   

 

 

 

 Dr. Bret Aarden 

 Humanities 
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Preface 

 Johann Joseph Fux’s seminal counterpoint manual Gradus ad Parnassum was 

published in 1725 and became the most well-known guide to counterpoint of the 

eighteenth century. Joseph Haydn, Wolfgang Amadeus Mozart, Ludwig van Beethoven, 

Padre Martini, and Johann Albrechtsberger are all known to have used it as teachers 

(Mann 1965, vii).  The Gradus combined various techniques from earlier writers, such as 

the species system, the dialogue format, and the cantus firmus, to create a book that was 

easy for the beginner to work through step-by-step, mastering one element of 

counterpoint before moving on to the next. The book remains relevant today due to this 

pedagogical approach rather than specific stylistic teachings or theoretical statements, 

both of which are somewhat ambiguous within the work. For instance, when Knud 

Jeppesen adapted his study of Palestrina’s music to a textbook format in 1931, he adopted 

Fux’s species layout, though he argued that the musical style presented in the Gradus 

contradicted Palestrina’s.     

 There is a widespread belief that Fux was attempting to write a guide entirely 

based on the style of Palestrina. This is due to both Fux’s praise of Palestrina’s style and 

his naming of the fictional teacher in the book after Palestrina. This has led many to 

believe that Fux was presenting the Palestrina style as the foremost goal of any young 

composer, as Fux also wrote that the contemporary styles were lacking in substance. A 

reading of the entire Gradus shows that Fux did believe that study of Palestrina’s style 

would give any student a strong compositional foundation; however it was not his 

intention to present this as the only valid style. Fux devoted the majority of the book to 

counterpoint and fugue, with only a few short chapters on contemporary styles. In those 
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chapters he explained that they did not warrant further discussion because they change 

rapidly and doing so would ensure the inapplicability of his work to future generations. 

His advice to the student was to learn about these styles by studying them directly. Later 

translators apparently agreed with this statement, and often this last section of the Gradus 

was left out. Ironically, this omission caused statements in Fux’s introduction about the 

current state of music to read as though Fux felt that Palestrina’s style was the only valid 

style, rather than an important starting point for a composer. 

 Between Palestrina in the sixteenth century and Fux in the eighteenth, an 

important distinction arose between two approaches to composition. This separated music 

into the prima prattica and the seconda prattica. The primary stylistic distinction 

between the two was the treatment of dissonance: the first practice treated dissonance as a 

necessary pivot point between two consonances, and the second practice used dissonance 

to evoke emotional meaning, often taken from the text. This treatment had a significant 

effect on the theory of music. It led to a greater concern with discrete harmonic moments, 

as the harmony became more thoroughly tied to the meaning of the text. Eventually this 

led to theories of functional harmony that are still widely used today.  Fux believed that 

this new approach to dissonance was being pursued at the expense of fundamental 

musical logic, and thus aimed to write a manual presenting what he considered these 

fundamental tenets to be. 

 This thesis will explore the apparently contradictory nature of the book. If Fux 

was writing of a strictly prima prattica approach, why was his book so popular with later 

composers whose style was deeply concerned with harmonic principles? I will argue that 

while he only directly discusses contrapuntal concerns in the book, there are harmonic 
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principles that clearly guided his practice. It was this that made his work relevant through 

the classical era. 

 I will show that Fux’s deviations from the Palestrina style, already well 

documented by previous scholars, was not due to misunderstanding of the style by Fux, 

but rather because he did not intend to present the Palestrina style at all. Rather, he was 

attempting to represent the styles of his own time with some of the techniques that 

Palestrina’s style illuminated. In essence he was trying to present a hybrid style between 

the first and second practice. This would be the goal of many classical composers, and 

this interpretation of Fux’s book helps to explain the popularity that it had in the 

following century. 

 This project began as an attempt to write a computer program that could compose 

in the Baroque style (due to a misconception on my part that it was simpler than later 

styles). After discovering the Gradus, I decided that it was a good place to start. Alfred 

Mann’s introduction touts the book’s ‘step-by-step’ approach and that made the creation 

of a computer program seem straightforward. At the time I had no idea of the many 

contradictions within the book and thought that the project would serve primarily to 

improve my computer programming ability, while at the same time preparing me for the 

Bach-style counterpoint course that I was planning to take the next semester. I mentioned 

the project to my advisor, as my thesis year was soon approaching, and was surprised at 

his enthusiasm in using this project as the basis of a thesis. As I had not yet discovered 

the issues surrounding the book and its reception, I felt that the project was more rooted 

in computer science than music. As I now suspect, he was clearly aware of the problems 

that I would run into and their significance in the history of musical thought.  
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 I spent the summer setting up the basic framework of the software: learning to use 

John Harrison’s MIDI extension for the Python language (a means of communicating 

with musical notation programs), determining a method of translating between MIDI 

numbers and the concepts that I was familiar with (i.e., parallel intervals, triads, and 

tritones), and learning how to get the output of the program into standard musical 

notation. After this was complete, I attempted to go through the Gradus and turn each 

rule into a program function. I instantly ran into trouble, as Fux’s advice often seemed 

vague. As I continued to research Fux, I found that these problems were not all due to my 

poor understanding, but were in fact common issues in the book raised by others as well.   

 At this point, the program could compose in the first-species, three-voice style, 

though the choices in no way resembled Fux’s examples. I realized that I could use the 

program as a tool for figuring out what the actual mechanics of Fux’s compositional 

practice were. By that point, I had read differing opinions about Fux’s style.  Some wrote 

that his work represents an attempt at the prima prattica, hindered by his lack of access to 

actual works by Palestrina. Others wrote that his style was clearly in the seconda prattica 

but was hurt because he clung to the old modal style. Neither argument was substantiated 

with specific examples, leaving me unconvinced of either stance. As my own 

understanding of voice-leading was (and is) still developing, I didn’t feel that I could 

attempt to do this type of analysis on my own and be confident with the results.  

However, I could use the program to check my results by teaching it to compose in the 

style that I believed to have been guiding Fux, and compare its output with Fux’s original 

examples. 
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 The results of this study, compared with research of the theory and practice 

informing composers between Palestrina and Fux, led to the argument presented in this 

thesis: Fux believed that Palestrina’s style contained voice-leading principles left behind 

by composers in his own era. He supported modern compositional practice, but 

emphasized the practice of the past master, believing that the important modern practices 

could be easily learned by composers on their own. His decision to use the modal system 

hindered later evaluations of his work, but my computer analysis has shown that Fux’s 

examples make sense under the major/minor system of tonality that would become 

ubiquitous shortly after Fux’s time. 
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Chapter 1 

 

Historical context of the Gradus 

 

 Fux’s 1725 composition manual Gradus ad Parnassum has often been 

characterized as a guide to a compositional style from an earlier era than the one in which 

it was written. The way that the book represented and praised Palestrina, particularly in 

translations with only part of the original material, seems to suggest that emulation of the 

Palestrina style ought to be the goal of all beginning composers. Fux wrote the work 

using the modal system, and never mentioned the increasingly popular major and minor 

keys. Though the use of modes was still common in Fux’s time, his neglect to 

acknowledge keys at all in the Gradus increases the appearance that the book was written 

as a guide to an older style. This chapter outline elements of Fux’s Gradus that connect 

with musical ideas of the past, and discuss how those ideas had evolved by the time that 

he encountered them.   

 

Palestrina’s role in the Gradus 

 Fux structured the composition lessons in Gradus ad Parnassum as a dialogue 

between master and student ‘for the sake of better understanding and greater clarity’ (Fux 

1725a, 18). He gave his teacher the name Aloysius, a Latin form of the Italian name 

Luigi. With this name Fux was referring to Giovanni Pierluigi da Palestrina (1525-1594), 

whom he called ‘the celebrated light of music, to whom I owe everything that I know of 

this art, and whose memory I shall never cease to cherish with a feeling of deepest 

reverence’ (Fux 1725a, 18). Fux further affirmed his personal admiration of Palestrina by 
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naming his student Josephus, ‘the pupil who wishes to learn the art of composition’, after 

himself. 

  The reader of the Gradus was led to believe that the musical knowledge within 

the book was not merely Fux’s construction, but that of a master who inspired Fux as a 

young man. This format allowed the reader to feel a connection with the author and 

establishes a theme that discipline and persistence are all that one needs to achieve 

mastery.  

 On the surface, Fux’s use of Palestrina suggests that the Gradus can be taken as a 

manual in Palestrina style counterpoint. In Gradus ad Parnassum: Beethoven, Schubert, 

and the Romance of Counterpoint, Joseph Kramer wrote that Fux’s embrace of 

Palestrina, combined with his use of the fading modal system, was sufficient evidence 

that Palestrina’s influence informed all of Fux’s compositional style, rather then serving 

as a mere literary device (1987, 108). Closer study raises questions about this claim.
1
 

Both Knud Jeppesen  (1939, 38) and Joel Lester (1992, 35) have noted that an in-depth 

look at Fux’s manual revels that the style presented differs from the Palestrina style 

substantially, as Fux was greatly influenced by a drastic split in compositional approach 

that occurred between Palestrina’s time and his own. This interpretation is strengthened 

by the fact that many of the most well-known composers in the classical style including, 

Haydn, Mozart, and Beethoven, used the Gradus in their youth and found it applicable 

enough in their later years to use for teaching (Mann 1965, xii).  

                                                 
1
 The way that Palestrina’s role evolved was due in part to the translation history of Gradus, which will be 

discussed in the following chapter. 
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 Fux’s stylistic deviation from Palestrina is easily verified,
2
 and raises the question 

of what his true motivations were for invoking Palestrina. He effectively used Palestrina 

as a pedagogical device, but there are other factors that likely also influenced his 

decision. One potential explanation is that Fux was attempting to give his work more 

credibility by connecting it with the authority that Palestrina’s image carried in the 

eighteenth century. At the time when Fux was writing, Palestrina was considered a heroic 

figure to the Catholic Church and the ‘savior of church music’. He was believed to have 

proven to the Council of Trent that polyphonic music could be composed such that the 

text was aurally comprehensible and the musical texture was not distracting from the 

sacred nature of the mass. The church was thought to have been considering a widespread 

ban of polyphony. While Palestrina’s later music certainly reflected the goals of the 

council, the notion that he single-handedly ‘saved’ polyphony was an exaggeration 

perpetuated by writers in the seventeenth century, probably beginning in 1607 with 

Agostino Agazzari’s claim that the Missa Papae Marcelli specifically swayed the 

Council (1980, 129).  

 Musicologist Jen-Yen Chen has instead argued that while Fux believed that 

Palestrina’s style contained timeless musical principles that were invaluable in his own 

era, it was Palestrina’s ‘powerful mystique’ that was the primary reason Fux choose to 

invoke him. He gave Fux’s work an authoritative voice without making Fux appear 

overly pedantic and by having himself as the student Fux was presenting the notion that 

his ideas originated with Palestrina (Chen 2003, 6). Chen did not give further explanation 

about the general eighteenth-century attitude towards Palestrina, only Fux’s. However,  

                                                 
2
 Specific examples can be found in chapter 3 of this study, as well as in Knud Jeppesen’s discussion of 

Fux’s species (Jeppesen 1939, 40). 
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Lewis Lockwood wrote, ‘Palestrina’s historical reputation resembles that of no other 

composer in the history of music’ (Lockwood 1980, 129).  

 There is uncertainty about how familiar Fux actually was with Palestrina’s 

compositional output. Knud Jeppesen asserts in the introduction to Counterpoint: The 

Polyphonic Vocal Style of the Sixteenth Century that Fux knew few of Palestrina’s works 

directly (1939, xiv). Conversely, Chen argued that Fux’s position as imperial 

Kapellmeister means that he was responsible for overseeing performances of Palestrina’s 

work (2003, 6). Perhaps Jeppesen’s opinion arose from the absence of any examples of 

Palestrina’s music in the Gradus. Fux wrote that the reader should study Palestrina’s 

music to become a better composer, but later in the book when examining pieces of 

music, Fux provided his own compositions rather than Palestrina’s as examples. 

 Though Palestrina’s reputation in the eighteenth-century was influenced by 

significant exaggeration, there were also practical reasons why he remained an important 

figure to composers. Whatever the truth of the historical mythology surrounding him,
3
 

Palestrina’s music was important to music pedagogy (Lockwood 1980, 129). His strict 

style of diatonic counterpoint proved useful to teachers attempting to impart the 

fundamentals of music, even after compositional practice had largely abandoned the 

Palestrina style. Though the reputation of Palestrina may have influenced Fux’s choice, a 

practical benefit of situating the Gradus with Palestrina was that it allowed Fux to avoid 

beginning his lesson with the profusion of contemporary ideas. Thus he gave students a 

greater chance to develop their understanding of fundamental principles of music rather 

than emulating what was popular at this time. Fux did not admonish his peers for failing 

                                                 
3
 Lockwood notes that a lack of concern by scholars about missing specific information about the 

composition dates of Palestrina’s music continues to make it difficult to separate fact from myth. (1980, 

129). 
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to emulate Palestrina; it was their apparent lack of acknowledgement of any fundamental 

principles that he took issue with (Fux 1725a, 18).   

 

Palestrina and the prima prattica 

 Palestrina died more that sixty years before Fux was born, and the posthumous 

view of him that grew to legendary proportions would remain largely unchallenged until 

well past the time of Fux (Lockwood 1980, 128). The growth of opera and shifting 

approaches to text setting at the turn of the seventeenth century led to a distinction 

between prima prattica, epitomized by Palestrina’s style, and seconda prattica, 

representative of a more subjective style of music where harmonic decisions were 

increasingly influenced by text. In practice the seconda prattica was not completely 

separable from the prima prattica, but the conceptual distinction created by the terms 

helped Palestrina’s reputation to grow in the early seventeenth century from one of great 

personal achievement to one that represented the pinnacle of the achievements of 

sixteenth-century sacred music (129).  

 

Palestrina and the Council of Trent 

 The Ecumenical Council of Trent opened in 1545 when Giovanni Pierluigi da 

Palestrina was a young organis. In 1550 Cardinal Giovanni Maria del Monte, the Bishop 

of Palestrina, was elected pope and became Julius III.  He brought the young Palestrina to 

Rome and appointed him maestro of the musical establishment of St. Peter’s in 1551, and 

later admitted him to Cappella Sistina, (the pope’s official musical chapel), in 1555 

(Lockwood 1980, 119).  
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 After the death of Julius III just three months after Palestrina’s admission to the 

chapel, Pope Marcellus II was elected and reined for only three weeks before his own 

death. In this short period of time, Marcellus II had proclaimed that the music for Holy 

Week should reflect the character of the occasion by emphasizing clarity of words. After 

Marcellus’s death, Pope Paul IV demanded stricter enforcement of the chapel’s rules on 

celibacy. Palestrina was married at the time, leading to his dismissal from the chapel 

(Lockwood 1980, 120). 

 Palestrina remained in Rome, serving as maestro di cappella at St. John Lateran 

beginning in 1555. Disagreements over his program’s funding prompted him to leave in 

1560, taking a post at S. Maria Maggiore where he had received training as a youth. 

During this time many of his works were published, and his reputation spread rapidly, 

evidenced by a 1568 offer to serve in Vienna as imperial choirmaster. He soon published 

the Missa Papae Marcelli that would become famously associated with the Council. 

  The Council of Trent touched upon music towards between 1562 and 1563. Many 

participants involved in this discussion were concerned with secular musical elements 

becoming prevalent in sacred works known as ‘parody masses’, and that the intelligibility 

of words seemed a secondary concern to extravagant polyphonic textures. One member 

of the council, Giovanni Morone, had banned polyphony in his own cathedral in 1538, 

but it is not believed that a widespread ban on polyphony was ever seriously considered 

by the council (Lockwood 1980, 122). 

 In 1565 the singers of the papal chapel were assembled by the post-Tridentine 

Commission of Cardinals to perform various masses to determine if the words were being 

clearly projected. It is unknown whether the Missa Papae Marcelli was composed for this 
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occasion, composed earlier and performed there, or not present at all.  In any case, this 

was the Mass that became known for convincing the commission that a polyphonic mass 

could embody the goals of the council and thus Palestrina’s reputation as the savior of 

polyphony began to form.   

 Like the concerns of the Council over a century before, Fux stated that the 

unhealthy turn away from standards was one of his reasons for writing the Gradus (Fux 

1725a, 17). Perhaps Fux was attempting to use Palestrina to save polyphony once again. 

Despite the fact that the Gradus is far from an accurate account of the Palestrina style, 

Fux embraced the general spirit of Palestrina’s music in the text
4
 of the counterpoint 

guide: namely, preferring equality of the voices and pleasing, passive harmony over 

expressivity in the counterpoint section of the Gradus. Palestrina achieved a 

compositional style that embraced the styles of those before him but was more in like 

with the Council’s ideals. 

 

Palestrina’s Compositional Style 

 

 Palestrina was very prolific, composing 104 masses and approximately 300 

madrigals. The most through study of Palestrina’s compositional practice to date is that of 

Knud Jeppesen, who published his findings first as a technical study (1925) and later as a 

textbook (1931). According to Jeppesen, Palestrina’s style has been characterized as an 

appropriation of instrumental idioms to vocal abilities (1931, 17). Jeppesen argued that 

musicians did not maintain the same distinction between vocal and instrumental music 

                                                 
4
 That is, as opposed to the actual musical examples that he provides. This discrepancy is examined in 

chapter three. 
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that is taken for granted today, but it that it was composers’ “attitude toward the text” that 

was the impelling force in the shift.  

 Attitudes toward text affected the treatment of consonance and dissonance. While 

the specifics vary, consonances are generally considered beautiful and structurally sound, 

and dissonances are considered harsh and unstable. In De Contrapuncto, Tinctoris (1477) 

wrote primarily of the use of consonances, cataloging twenty-two various forms of 

consonance and their use. On the subject of dissonance he merely listed the intervals 

belonging in the category, apparently not seeing any useful distinction between them 

(Jeppesen 1939, 10). Palestrina elaborated on this treatment of dissonance in his sacred 

music, where they became more common yet more formally restricted. By developing a 

strict technique for their use, dissonances could be used more frequently without 

disturbing the ear. Palestrina’s style achieved the smooth presentation of text above all 

other concerns, using dissonances to mark the transition from one consonance to another, 

creating a sense of momentum.  

 Knud Jeppesen provides additional interpretation of the music from the Palestrina 

era: 

The sixteenth century shows a certain preference for an aesthetic concept, 

la musica comuna, a phrase which is not easy to translate but which means 

something like easily comprehensible, regular, perhaps academic music. 

The sixteenth century loves clearness, directness, naturalness. It wants 

order, strict conformity to rule, and not too much of the superfluous [....] 

The ideal of the composers was to work out their art in such a way that as 

many as possible could understand it and rejoice in it.  
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 No wonder Palestrina came as the greatest representative of an 

epoch which cherished these views. Posterity has rightly called him ‘the 

great imitator of nature’ and indeed a gifted naturalness is expressed in all 

his works. (1931, 23) 

 

Influence of the Council of Trent on Fux’s education 

 The Council of Trent influenced the reception of Palestrina’s sacred music and it  

also guided the Jesuits, who greatly influenced education in Europe and had a tremendous 

effect on Fux from a young age. 

 Johann Joseph Fux was born in 1660 near Graz, Austria under the Habsburg 

Empire. He was a peasant but his father was a parish official which brought him into 

contact with many musicians who likely influenced Fux (White 1980). At the time, 

Habsburg was one of the most powerful empires in Europe and had a highly centralized 

system of culture encompassing publishing, arts, and education.   

 In A Study in Austrian Intellectual History, Robert Kann explained that access to 

higher education in Habsburg demanded commitment to Jesuit principles but was 

available to: 

...a relatively larger segment of the clergy and to those members of the 

higher nobility who wished to avail themselves of cultural opportunities, 

though they were by no means forced to do so for economic or political 

reasons. [...] The basis of selection for higher advancement in the liberal 

arts and the learned professions is not primarily social stratification but 

subordination to the dominant ideology in education—in Austrian late-
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seventeenth-century terms, primarily Jesuit education. Only the man who 

went through this kind of schooling possessed an admission ticket to the 

further pursuit of intellectual interests. The prerequisite for admission to 

this schooling, however, was not so much upbringing and status in society 

as submission to the faith in the Order itself. (1960, 34-35) 

 

 After the reign of Ferdinand II (1578-1637) Jesuit schools almost exclusively 

controlled university education in Habsburg (Kann 1960, 35). An examination of the 

Jesuit educational principles reinforces the notion that using Palestrina as both a literary 

device and a voice of authority would have been a logical choice for Fux to have made.  

Jesuit education before Fux 

 The Jesuit Society was founded in 1540 by St Ignatius with the initial goal of 

combating Islam. As the Protestant Reformation took hold of Europe and the Council of 

Trent was opened in 1545 the Jesuits became the Catholic Church’s primary agents 

against Protestantism (Cole 1931, 201). With the goal of  “the progress of souls in good 

life and knowledge of religion; the propagation of faith by public preaching, the Spiritual 

Exercises and works of charity, and particularly the instruction of youth and ignorant 

persons in the Christian religion” they developed schools throughout Europe to “increase 

the influence of the Church” (202). By the death of Ignatius in 1556 there were Jesuit 

schools in Italy, Spain, Portugal, France, and Germany.  

 In 1599 the Jesuits developed a set of guidelines on the proper administration of 

educational institutions, Ratio Studiorum. It guided the first implemented international 

system of education (Cole 1931, 204). Fux attended one of these schools, so some of the 
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concepts that he would have encountered can be hypothesized through understanding the 

principles that the Ratio outlines.   

 The Jesuit Society imposed two musical rules on their members: members were 

not allowed to sing the divine office in choir, and they were forbidden to have musical 

instruments in their residences. However, music flourished in Jesuit culture and the music 

school where Fux attended had played a large role in the study of music since the 

sixteenth century (Culley 1970, 15).  

 The Ratio Studiorum emphasized the importance of an interactive teacher over 

that of the textbook (Cole 1931, 205). Students were taught rhetoric and though the 

authority of the opinions of the church was maintained, students were encouraged to 

develop critical thinking. 

 All students were trained in Latin. This allowed the development of both 

pedagogy and academic discourse to occur on an international level. Fux’s decision to 

write the Gradus in Latin may have been influenced by this.  

 The Jesuit schools required that thorough writing exercises be completed daily 

(Braunschweig 1994, 50). Fux expects this from the readers of the Gradus with his own 

exercises (Fux 1725a, 19). The Ratio stated that teachers were responsible for earning the 

respect and the affection of students (Farrell 1970). Fux also appears to have considered 

this an important goal when writing the Gradus. 

 The Jesuit schools taught critical thinking but emphasized doctrinal learning 

before students branched into their own opinions. Cole argues that students “were, 

contrary to the statements of some historians, encouraged to originality and reflection” 

(1931, 203). Students were to memorize lessons in an objective manner, but once the 



  12 

lessons were mastered they were able to develop their own opinions. This clearly 

influenced Fux and might account for the rules in Gradus being presented in a much 

more objectively formal way (reflecting the first practice) then Fux’s own compositions 

(clearly situated in the second practice). While this effect may have been a goal for Fux, 

he often was unable to reconcile the objective and subjective aspects of composition, 

which will be discussed in greater depth in the following chapters of this study. 

 The Jesuit Society attempted to revitalize the Catholic Church in the face of 

spreading Protestantism. Their primary strategy was an ambitious mission to create 

schools throughout Europe. Fux was brought up in the cultural elite (though himself a 

peasant) of the Habsburg Empire and given a Jesuit education in one of these schools. His 

success as a composer and teacher in this culture shows significant dedication to the 

Jesuit mission and the Catholic Church (Braunschweig 1994, 36).   

 Fux wrote that his motivation for the Gradus was that ‘music has become almost 

arbitrary and composers refuse to be bound by any rules and principles, detesting the very 

name of school and law like death itself’ (1725a, 17). Jeppesen’s depiction of la musica 

comuna would likely have appealed to Fux. In addition to practical reasons for including 

Palestrina in his work, Fux would have been influenced by the fact that the Jesuit 

education system that trained him was born out of the same values that allowed Palestrina 

to remain such an important figure so long after his death. 

 

Music theory during the sixteenth and seventeenth centuries  

 A contemporary of Palestrina, Gioseffo Zarlino was perhaps the most influential 

theorist of the sixteenth century, and one of only three theorists mentioned by name in the 
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Gradus (Fux 1725b, 196). Zarlino played an important role in developing a theory for the 

changes in compositional practice that occurred during the sixteenth century, specifically 

within the ‘Venetian School’ founded by Adrian Willaert.  

 Zarlino’s Istitutioni harmoniche (1558) became an authoritative treatise for 

musicians throughout Italy, France, Germany, and England by the early seventeenth 

century (Lester 1992, 8). The book is split into four parts. In part one Zarlino reviewed 

the philosophical, cosmological, and mathematical basis of music. Part two set forth the 

Greek tonal system and a modern theory of consonances and tuning. In The Cambridge 

History of Western Music Theory, Robert Wason described the third part of the Istitutioni 

as, ‘the definitive contemporaneous discussion of prima prattica compositional 

technique’ and claimed that the dialectical tension between practice and theory within the 

book illustrates a crossroads in thinking that ‘would continue to cast a shadow over music 

theory for the next 200 years’ (2002, 52). Also in the Cambridge History, Leslie Blasius 

credited Istitutioni harmoniche as the point ‘wherein counterpoint is redefined as the 

phenomenal whole of a musical passage rather than as the simple placement of note 

against note’ (2002, 34). 

 Zarlino lived from 1517 to 1590 and taught many students during his time as 

maestro di cappella at St. Marks in Venice (from 1565 until his death). Among his pupils 

were Vincenzo Galilei of the Florentine Camerata; Girolamo Diruta, whose pedagogical 

approach to writing would later influence Joseph Fux; and Giovanni Artusi, whose debate 

with Claudio Monteverdi would delineate seventeenth-century compositional practice 

into the prima prattica and the seconda prattica. Zarlino based his rules of counterpoint 

on the teachings of his predecessor and teacher Adrian Willaert (Palisca 1980, 646). 
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Willaert became renowned as a teacher but published no theoretical works. Zarlino 

attempted to codify his teachings into rules. Istitutioni harmoniche was also an effort to 

clarify what separated Renaissance music from Medieval polyphony. He synthesized his 

theoretical ideas observations on the common practice of composers and his 

understanding of the mechanics of hearing. Philosophically, Zarlino believed in Plato’s 

idea that music could have both good and evil effects on the listener, and argued that 

dissonances should be treated with care and purpose. He encouraged physicians to study 

the fundamental principles of harmony in order to properly understand music’s effects on 

the body and soul (Gouk 2002, 227).  

 

Zarlino and voice distribution 

 Zarlino considered the successive composition of voices to be the only valid 

method of composing. He began with a soggetto, ‘that part against which the composer 

derives the invention of the other parts’ (1558, Part 3, Chapter 26) and composed 

additional melodic lines around the original tenor line. Fux adopted this in his species 

counterpoint exercises, though later in the Gradus he would criticize the idea as 

restrictive and useful only for educational purposes. Zarlino understood that the lowest 

voice played an important role in determining the sonority of a harmony (Lester 1992, 

16), yet he maintained that the harmony was primarily determined by each voice’s 

relationship to the tenor line. 

 In order to compose with both of these principles simultaneously, Zarlino 

developed a convoluted set of rules for forming chords: 
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If the soprano makes a unison with the tenor, and the bass makes a third 

below the tenor, the alto can be a fifth or sixth above the bass [fig. 1-1]. 

But if the bass makes a fifth below the tenor, the alto makes a third or 

tenth above the bass [fig1-2]. Likewise if the bass be a sixth below the 

tenor, the also can be a third or tenth above the bass[fig. 1-3]. (1558, Part 

3, Chapter 58) 
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Figure 1-1. Two realizations of Zarlino’s rules of chord formation, in which the bass is a 

3
rd
 below the tenor.
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Figure 1-2. Two realizations of Zarlino’s rules of chord formation, in which the bass is a 

5th below the tenor. 
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Figure 1-3. Two realizations of Zarlino’s rules of chord formation, in which the bass is a 

6th below the tenor. 

 

                                                 
5
 The soprano is notated at the octave above the tenor for clarity. 
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 An explanation for the special attention to the bass voice was beyond Zarlino’s 

conceptual framework. Lester noted that even had he conceived of the significance of the 

lowest voice, his method of deriving intervals would cause him to consider a ‘first-

inversion minor triad’ a major chord (1992, 18). Zarlino does not use the term triad, but 

he promotes the use of it by praising the perfection of forming three separate consonances 

simultaneously: the major third, the minor third, and the perfect fifth (Klumpenhouwer 

2002, 461). 

 

Zarlino and harmonic motion 

 Jeppesen cited Zarlino as one of the first theorists to have acknowledged the 

importance of the harmonic results of two melodies sounding simultaneously being more 

substantial than a sum of its parts (1939, 27). Other than at a cadence, however, Zarlino 

lacked a framework to decide among harmonic progressions, and focused instead on 

contrapuntal guidelines for moving from one verticality to another. He described a 

technique however, of ‘evading the cadence’
6
 in the middle of a phrase by setting up a 

cadence as one would at the end of a phrase, but avoiding one of the expected resolution 

notes.  

& ˙̇ ˙̇
Cadence

& ˙̇ ˙̇
Evaded Cadence  

  Figure 1-4. A typical cadence on C as described by Zarlino, and then an evaded cadence. 

 

 

                                                 
6
 In sixteenth-century parlance, a ‘cadence’ is when a note is approached by both a half-step in one 

direction and a step in the other and typically signifies the end of a phrase.  
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 The technique of evaded cadences shows that Zarlino was aware of the effect of 

vertical harmonic relationships and the potential to use them to change the effect of a 

phrase, though he had no theory of the specific mechanics involved. Lester noted that 

Zarlino’s notion of evading cadences was one of the first theoretical descriptions of 

harmonic functionality and it directly influenced Rameau’s Traite de l’Harmonie (1992, 

21). Zarlino left the placement of these evaded cadences up to the composer’s discretion 

based on the context of the phrase. 

 Despite his admittedly incomplete explanation, Zarlino’s conception that musical 

logic came from scientific truths influenced later theorists such as his own student 

Giovanni Maria Artusi (1540-1613). Artusi treated music as an objective pursuit where 

opinions can be justified by rational theoretical explanations rooted in mathematics and 

observations of the natural world. Zarlino’s conception of intervallic ratios as the 

determinant of consonance and dissonance proved problematic when used to explain 

chords of three or more voices however. Ratios that were small, such as 2:1 (an octave) 

and 3:2 (a fifth), were considered consonant. Larger ratios, such as 16:9 (a minor 

seventh), and 9:8 (a major second), were considered dissonant. Zarlino admitted that 

when this was applied to three simultaneous intervals it did not entirely correlate to 

common practice, and when he addressed this in the practicum section he conceded to 

experiential wisdom. By his explanation, what is now called the ‘major 6/4 chord’ with 

ratios 5:4:3 should be more consonant than a ‘minor 6/3 chord’ (which he defined at 

8:6:5), but he acknowledged that the 6/4 chord form was rarely used by composers and it 

did not reappear in his discussion of practice (Lester 1992, 10).  
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 Like Tinctorus, Zarlino did not specify degrees of dissonance, but lumped them 

all together. He wrote that, ‘A dissonance causes the consonance which follows it to 

sound more agreeable. The ear then grasps and appreciates the consonance with greater 

pleasure, just as light is more delightful to the sight after darkness’ (1558, Part 3, Chapter 

20 ) Zarlino’s ability to explore experiential and rational explanations of musical 

phenomena simultaneously put him in a position to further the science of music theory 

but remain relevant to practice. As Lester wrote: 

Zarlino’s special genius, then, lay in his ability to organize the 

comprehensive practical knowledge of his age according to speculative 

principles, and at the same time to look beyond the boundaries of those 

principles to acknowledge practical realities, occasionally including novel 

insights that challenge the very bases of his theoretical conceptions.  

(1992, 10) 

 

 

Music after Palestrina: A new style of composition 

 By the end of the sixteenth century some composers had sought to use music for 

more than a vehicle for the text. Rather than using dissonance as a necessary pivot point 

between consonances, they began to develop it as a tool for expression. This approach 

used dissonances to reinforce tensions within the text, leading to the invention of the stile 

recitativo, likely first used by Emilio de' Cavalieri. Cavalieri belonged to a group of 

cultural activists known as the Florentine Camerata who believed that a return to ancient 

Greek principles of music should be perused. Using the writings of Aristoxenus (4
th
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century B.C.) as a reference, they believed that Greek drama was sung rather than 

spoken, and that music should be written to reflect speech patterns (Grout 2003, 44). 

 Their work represented the early seeds of opera, and the stile recitativo was 

discussed by Fux, though he did not share the belief that speech patterns contained 

musical truth. Fux believed that the application of speech patterns to music was ‘learned 

more by use and by observing the works of good composers than by rules’ (1725b, 209). 

He chose to discuss this only briefly in the Gradus, writing that conventions regarding 

this type of music change so quickly that spending much time on the details would ensure 

that his work would become quickly obsolete (204-209). Because he believed (and 

praised the fact) that the style fluctuated, comparing it to clothing styles, he clearly did 

not believe that the speech patterns contained fundamental natural law.  

 A specific distinction between the two approaches to text in Renaissance music 

would written in 1607 by Agostino Agazzari, but a divergence of philosophy behind the 

two approaches can also be traced as far back as Ancient Greece, as Aristoxenus’s beliefs 

were in direct conflict with Pythagorean philosophy which attempted to align music with 

the natural order of the world using numerology. Both systems of thought attempt to 

align with principles of nature; the difference was whether the best lens with which to 

view nature was experiential, or based on reasoning.  
 The ideals of Palestrina’s music do not necessitate a belief that music derives 

from natural laws, but the two are compatible. However the alternative approach, the use 

of music to directly express text, denotes a musical philosophy that is intrinsically based 

on human experience. This serves as another justification for the church’s disapproval of 

the expressive style in services, where music that caused a listener to think of worldly 
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human concepts would be a distraction from the devotion. This distinction tends to be 

argued in the realm of music theory, and its usefulness in practice can only be inferred by 

examining a composer’s style. Fux composed in both styles and believed that each had a 

purpose:  

Recitative can be made in this manner or otherwise according to the 

character of the text where we express our feeling in a devout prayer to 

God. Concerning secular music, namely of the court and theater, common 

sense teaches that since it has a different purpose, it should be made 

differently. For secular music has the goal of entertaining the spirits of the 

listeners and arousing various emotions’. (1725b, 206) 

 

 Lester found it significant that Fux’s Gradus ignored many of Zarlino’s 

rules because the theorists of the eighteenth and nineteenth centuries viewed 

Fux’s text as a manual in sixteenth-century style (Lester 1992, 14). The following 

chapters of this study will situate Fux’s relationship with the earlier style 

differently, and will suggest that Fux’s deviation from sixteenth-century practice 

was by his own design rather then an inability to distinguish between the styles of 

the past and those of his own era. Whether or not Fux was trying to emulate the 

sixteenth century’s practice, he gave it special attention in the Gradus and 

believed that students would benefit from studying Palestrina. Clearly he saw 

something desirable in the older style of composition that he would have liked his 

contemporaries to revisit.  

 By the time of Fux, this new approach had been identified by 

Monteverdi’s term seconda prattica. Like Zarlino, Fux saw music as a medium 
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capable of both representing rational order and one that could express subjective 

human emotions.   
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Chapter 2 

Gradus ad Parnassum: structure, contents, and reception 

 Gradus ad Parnassum
7
 by Johann Joseph Fux was published in 1725. It sold out 

within a year and became the most utilized treatise on counterpoint to date. The Gradus 

was written in Latin, rather than in his native German. Fux had learned Latin as a part of 

his Jesuit education, and as the Jesuits believed that Latin would allow academic 

discourse to occur at an international level, Fux likely felt that a Latin text would 

ultimately reach more readers than one in German only.   

 The original Gradus ad Parnassum was published in two volumes. The first, Pars 

Speculativa, discusses the basics of music theory: division of the octave, and definitions 

of intervals and motion. The second volume, Pars Activa, discusses practical advice for 

composition: first counterpoint, then imitation and fugue, and finally a concluding section 

discussing modern styles and text setting.  

 As the work began to be translated into various languages, the layout of the book 

changed in significant ways. The complicated nature of the history of translations of the 

Gradus is evidenced  by the first paragraph of Susan Wollenberg’s article ‘The Unknown 

Gradus’ (1970), in which she stated that the order of translation depends on your 

definition of ‘translation’. Though there were four translations published in the eighteenth 

century (in French, German, Italian, and English), Wollenberg only considered the 

German and Italian versions to be properly referred to as translations. Both the French 

and English versions omitted Fux’s discussion of modern styles.  

                                                 
7
Full title: Gradus ad Parnassum, sive manductio ad compositionem musicae regularem, methodo nova, ac 

certa, nondum ante tam exacto ordine in lucem edita (Steps to Parnassus; or, Guide to musical composition 

by the rules, using a new and sure method, never before published in so methodical an arrangement) 
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 Like Fux’s original, the English version was aimed toward an audience of 

beginning composers rather then theorists (Wollenberg 1970, 424), but, the rhetorical 

style that Fux crafted in his original was lost in the English version. In the original 

version the second volume took on a dialogue format, between a fictional teacher and 

student, allowing the reader to imagine the experience of having an actual teacher. The 

decision to leave out the dialogue in the English version turned Fux’s original 

pedagogically-informed work into a reference guide for the ‘rules’ of counterpoint. It was 

through the dialogue that Fux had presented his strategy as a set of principles to study and 

understand, rather then a set of unbreakable rules. Of course this was lost in the English 

version, and a reader of that translation would be likely to find Fux’s style far more 

pedantic then intended. 

 

Fux’s intent 

 Fux stated that he developed the book for anyone who wished to learn to 

compose. He wrote in his introduction that he had neither the desire nor the ability to 

influence the current of compositional practice. Wollenberg noted that the abridged 

versions of the book cause it to appear to be written to do exactly that:  

Fux believed that training in this ‘Palestrina’ style could be relevant for 

any age, providing the composer working in current styles with a solid 

foundation of craftsmanship. The concluding chapters of the 'Gradus' are 

indispensable to a full understanding of this attitude, and of Fux's reasons 

for teaching strict counterpoint. They show that the work in no way 

represents a rejection of contemporary music, as the earlier chapters on 
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modal counterpoint might suggest. Since Fux's time the title 'Gradus ad 

Parnassum' has acquired connotations of tedious and pedantic 

antiquarianism. Mistaken ideas of its aims and scope probably arose 

because the 'Gradus' was so often passed down in distorted or incomplete 

form. Those translated versions which lack its final chapters should not be 

taken as the basis for a just evaluation of Fux's teaching. (1970, 433-434)
 8
 

 

 Fux began the Gradus by clarifying his perspective on the current climate of 

compositional practice: 

Music has become almost arbitrary and composers refuse to be bound by 

any rules and principles, detesting the very name of school and law like 

death itself. To such I want to make my purpose clear.  There have 

certainly been many authors famous for their teaching and competence, 

who have left an abundance of works on the theory of music; but on the 

practice of writing music they have said very little, and this little is not 

easily understood. Generally, they have been content to give a few 

examples, and never have they felt the need of inventing a simple method 

by which the novice can progress gradually, ascending step by step to 

attain mastery in this art. (1725a, 17) 

 

 Fux was uninterested in addressing the compositional practices that he disagreed 

with: ‘Let each follow his own counsel,’ he wrote. In addition to conveying a sense of 

                                                 
8 Still today there are portions of the book not fully translated into English, yet descriptions of the 
remaining sections by Joel Lester and Alfred Mann help this author to avoid the common misinterpretations 

outlined by Wollenberg.  
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humility, Fux’s statement began an important theme throughout the book that there are 

issues composers must evaluate for themselves. He stated that he was writing the book 

with consideration of the student who wished to learn but did not have a teacher, of 

whom he claimed to know many (Fux 1725a, 17). 

 Fux then informed the reader that strict music theory is of secondary 

consideration to him here: ‘You will notice, dear reader, that I have given very little 

space in this book to theory and much more to practice, since (action being the test of 

excellence) this was the greater need’ (Fux 1725a, 18). The reader is led throughout the 

book to think that Fux’s practical advice stems from a well-thought-out conception of 

music, however: ‘...you can recognize that the lawgivers of an art have set down nothing 

pointlessly and without deliberation’ (33). 

 

The dialogue 

 Fux’s use of dialogue form in his book served multiple ends. He exploited the 

literary possibilities of this layout expertly, and it gave the book a casual tone that made it 

more enjoyable to read (Wollenberg 1970, 425). As the student made mistakes, Fux was 

able to highlight common issues that he observed in his own students. This provided him 

with a means to control the pace of the book. When a particularly important point was 

being made, the student could question it, allowing the teacher to repeat the point from 

varying perspectives. This is far more interesting to a reader then if Fux were to simply 

reiterate a point already made. 

 By observing times when the student makes a decision that is different from the 

teacher’s, but also acceptable, the readers get the impression that the ‘rules’ often have 
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exceptions. Rather than try to highlight every possible conflict between rules, Fux 

showcases the type of critical thinking that the student could use to independently judge 

conflicts. This way, the readers could apply the knowledge from this book to their own 

musical styles or goals, whatever they might be. The approach helps them to observe the 

various factors that influenced the rules rather than teaching rote memorization. Without 

the dialogue format, this kind of understanding would have been difficult to impart in a 

book.   

 The dialogue format also allowed Fux to remove himself from the direct position 

of authority by invoking Palestrina. As Musicologist Jen-yen Chen wrote: 

A detailed reading of the Gradus ad Parnassum reveals that Fux exploited 

the Palestrina mystique in order to advocate his own ideals and rescue 

contemporary music from an alleged state of corruption. At the heart of 

his thinking stood a belief that truly good music resulted from the 

observance of immutable principles embodied in Palestrina's works. 

(2003, 1) 

 

  Chen suggested that Fux used the dialogue to distance himself from the ideas that 

he was promoting to avoid controversy, using the Palestrina mystique to give his work a 

weight greater than his own reputation carried. While this may be true in a sense, it is 

unlikely that Fux found it necessary to use Palestrina to avoid controversy. Fux’s main 

contentious decision was the use of the modes. Even in a divisive 1717 debate with 

Johann Mattheson regarding the subject it was clear that Fux’s reputation commanded 

respect. Despite strongly disagreeing with him, Mattheson continued to seek Fux’s 

approval even after most of the other theorists whose opinions he had sought had 
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commended Mattheson’s defense of the key system. This was a testament to the weight 

that Fux’s opinions carried at the time (Lester 2003). Serving three emperors and holding 

the highest musical position in Vienna was no small achievement. Alfred Mann 

considered Fux’s position as director of court music at St. Stephen’s to be the ‘most 

distinguished musical office in his time’ (1965, xi). Even Mattheson thought the Gradus 

to be a great accomplishment and praised the announcement that a German translation 

was being undertaken despite his disagreements over the modal system (xv). In any case, 

Fux may have understood that Palestrina’s presence in his book would make it seem 

authoritative, but it is doubtful that that was his primary reason for the choice.  

 

Pars Speculativa 

 The first volume of the Gradus goes over the theoretical fundamentals of music 

(Lester 183). Alfred Mann includes in his translation sections from the first volume on 

consonances and motions and the rules for using them as they apply to the counterpoint 

lessons in the second volume that his translation focuses on. He also translates a section 

from the first volume on harmonic and arithmetic division as an appendix. Lester 

describes the rest of the first book as a theoretical discussion of notes, tuning, and other 

prerequisites.  

 

Pars Activa 

 The section on counterpoint encompasses the lessons on species counterpoint, 

which is according to Fux ‘a composition which is written strictly according to technical 
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rules’ (Fux 1725a, 23). Book two became the most well known part of the Gradus: its 

widespread applicability caused it to often be the first and often only section translated.  

 In this section Fux introduced the teacher, Aloysius, who he said was a reference 

to Palestrina, and the student, Josephus, who clearly represents Fux. In the first exchange 

between the two, Fux defined the type of student that he found best suited to his teaching 

approach. He emphasized, as the title of the book suggests, that the pursuit of musical 

understanding is an extremely involved one, and to succeed one must be dedicated. Fux 

then reminded the student that life as a musician rarely brings riches, and the life should 

be chosen only out of a deep personal desire to learn the art of composition (19-20).  

 

The Cantus Firmus 

 Fux used cantus firmi (fixed melodies) in his counterpoint exercises. It was 

similar to Zarlino’s soggetto except that Fux stressed that the cantus firmus was only for 

exercises and practice, while Zarlino used the soggetto in all descriptions of composition. 

Fux’s implementation allowed him to set up specific, well-defined problems for the 

student to face. In the Gradus, Fux uses the same six cantus fermi throughout the book, 

one per mode (see fig. 2-1). 
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Figure 2-1. The six cantus fermi used in the Gradus. 

 

 All of the cantus fermi end in a 2-1 scale degree pattern, and the antepenultimate 

note is either a 3 or 1. Though Fux did not address this pattern directly,
9
 it allowed him to 

follow a specific form when forming cadences.  The student was told to work out each 

exercise with the cantus firmus in each voice.   

 

Species counterpoint 

 Fux’s counterpoint was divided into five specific forms called ‘species’ that 

allowed the student to master a particular type of contrapuntal interaction before moving 

on to more complex examples. The cantus firmus was always written out as whole notes, 

                                                 
9
 Mann noted this in a footnote (1725a, 28). 
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but depending on the species being worked out, the counterpoint was given different 

rhythmic values. The five species include: whole note against whole note, half note 

against whole note, quarter note against whole note, the ‘ligature’ (which is a suspended 

note that carries across the bar line before resolving),  and a final species of florid 

counterpoint that combines the previous four. The student first works through all five 

species for two voices, then begins again with the first species in three voices. Fux 

generally gave the student a few examples in each mode with the cantus firmus in 

different voices, though he occasionally skipped some of them if the section did not 

contain a substantial number of new ideas. 

 This layout gave Fux the ability to introduce the reader to one new concept at a 

time. Within two-voice, first-species counterpoint, rhythm can be ignored as all notes 

have the same metric value. This way he could focus on explaining the proper way to 

treat consonances. In the second and third species Fux introduced rules that were 

contingent on the rhythmic structure. The division of the measure introduced a notion of 

weak and strong beats, allowing new types of intervallic relationships. In the fourth 

species Fux introduced proper ways to emphasize the downbeat using resolved 

dissonances. Finally in the fifth species he combined all of the concepts into ‘florid’ 

counterpoint. Here Fux gave little advice, instead providing many examples for the 

student to complete. This helped to serve as a recapitulation of the previous species as all 

of the techniques are synthesized. 
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Three voices 

 For three voices the first species is used to teach about the harmonic triad and 

other structures that were not appropriate for two voices. By Fux’s definition the 

harmonic triad was a chord built with a third and fifth on top of the bass voice,
10
 though 

no theoretical explanation for the supremacy of the triad was attempted. When a triad is 

not possible due to voice-leading issues, Fux suggested using the interval of the sixth or 

octave. The remaining three-voice species were presented in a similar fashion to the two-

voice section, but incorporating consideration of the triad into each. 

 

Modes 

 The church modes were traditionally named after their ancient Greek counterparts 

and the practice of naming them this way continues even today. Fux rejected that 

convention, stating that the Greek names for modes denote Greek stylistic conventions 

that are now meaningless, comparing them to his the contemporary distinction between 

Italian, French, or English arias. He did not feel that there was any use for this distinction 

to his students, and instead named the modes based the finalis.
11
   

 The modes each had an authentic and plagal type. Both included the same 

intervals, but the ranges and method of derivation was different. However, Fux did not 

consider the two different types to be distinct in any way that is significant to the modern 

composer: 

                                                 
10
 This differs from the modern conception of a triad where any of the three notes can be in the bass.   

11
 To compare the Greek names (as used by Fux’s predecessors) to Fux’s names: Dorian is the D mode, 

Phrygian is the E mode, Lydian is the F mode, Mixolydian is the G mode, Aeolian is the A mode, and 

Ionian is the C mode. The Locrian, or B mode, was mentioned but not used by Fux because there is no 

perfect fifth above the B. 
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 In earlier times, when our sense of hearing was more delicate and could 

be aware of such subtlety, this distinction might have had value. But in 

this age of ours, in which the insatiable desire of our ears scarcely allows 

itself to be circumscribed by reasonable limits, it is easy to judge what is 

to be made of that option [concerning authentic and plagal] that restricts 

the breadth of music. (Fux 1725b, 189) 

 

 When the student asked the teacher if there was disagreement regarding the 

modes, Fux acknowledged that ‘there are almost as many authors as there are opinions’ 

(1725b, 189) but he implicitly referred to Glarean’s twelve modes versus the earlier eight 

(a distinction that had been made nearly two hundred years prior). He gave no mention to 

the concept of major or minor keys despite the relevance that the issue carried in his time; 

Fux himself had been involved in a heated exchange about modes and keys with Johann 

Mattheson thirteen years prior to writing the Gradus. His defense of modes to Mattheson 

argued their pedagogical benefits.  

 Fux’s implementation of modes is questionable however. For instance, although 

B-natural occurs naturally in the F mode, there is not one example in the work where he 

did not change it to a B-flat. He avoided the B entirely in the cantus firmus for that mode, 

though the fourth degree occurred in every other cantus firmus. Similarly, he consistently 

used F-sharps in the G mode. As a result the G, C, and F modes contain identical 

semitone placement and appear as transposed major scales.  In some examples this 

alteration even creates a tritone between upper voices, despite his statement that the 

avoidance of tritones was the primary impetus for the use of accidentals in the first place. 



  33 

In the D mode he alternates between treating it as a natural mode (defined by him as a 

mode with no accidentals), using B natural, and treating it as a transposition of the A 

mode, using B-flat, despite his own assertion that transposed modes would not be present 

in these exercises (1725a, 34).   

 

Other Topics 

 The section immediately following the counterpoint, ‘Imitation and Fugue’, can 

be found in English in Alfred Mann’s The Study of Fugue (1958). The remaining sections 

are not currently available in their entirety in English, but excerpts can be found in Joel 

Lester’s Between Mode and Key (1989). These give some insight as to what Fux intended 

the reader to do after the information in the counterpoint section was mastered. He gives 

some practical advice about what composers might expect when hearing their 

compositions performed, as well as some insight into Fux’s own philosophical views of 

music.  

 Fux commented on the recitative style as an acceptable idiom in which to deviate 

from contrapuntal rules. He understood that at times within a particular style there were 

more important concerns than the rules of counterpoint, but he attempted to prevent the 

student from using this as reason to consider the rules any less important, ‘Hardly any 

rule is without exception, I think one must realize when the occasion requires the strict 

observance of the rule’ (1725b, 87).  

 There was a sense of humility that Fux showed to the composers that he disagreed 

with strongly.  This was not extended to singers. When discussing variations on a theme, 

he wrote, ‘Let these few examples suffice. For a composer today need not introduce 
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variations, since more of them than are sufficient are added ad nauseum by singers to 

such a degree that they appear to be gurgling more than singing’ (1725b, 187).  He 

continued this criticism for quite a while, and judging from his otherwise careful 

consideration of the text, giving the most prudent ideas the most space, it was clearly 

very important to him.  

Would that this longing for variation had remained within the limits of 

modesty, so that the musicians who varied did not change the essence [of 

the counterpoint]. How fortunate would composers have thus been! But 

oh, what a disappointment! This insatiable appetite and audacity for 

variation proceeded so far that not only the essence of the harmony (the 

basis of which was created so carefully and painstakingly) has been 

perverted with indifference, but also the composer himself can hardly 

recognize his own creation on which he has toiled.  Even greater censure 

and derision are due to those musicians who, even though they are 

endowed with no talent, succumb to the same extravagance of the impulse 

for variation and twist their face into a thousand forms, so that not even a 

harlequin’s masks are so varied, and in place of one note they produce 

nearly five sounds at once. Indeed, this folly goes so far that some engage 

in a rivalry for their own glory, in which the victory is granted to the 

swirling notes and neither the music nor the text is perceived. Yet who can 

stand against this torrent?  It is the fault of the times and of the customs 

that all undertakings good in their beginning fall in time into evil. (Fux 

1725b, 187) 
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 Josephus agreed, and since he represented the ideal student, Fux’s advice to 

young composers was clear.    

 

Reception and criticism of Gradus 

 The initial publication of the Gradus was extremely successful, selling out in the 

first year. In 1782 Johann Kirnberger wrote in Thoughts on the Various Methods of 

Teaching Composition that Fux’s method was too strict, because it did not correspond to 

music of his own era (Jeppesen 1939, 39). Whether Kirnberger was working with an 

original copy of the Gradus or one of the problematic versions is unclear, but his 

evaluation of Fux is similar to the ones that Wollenberg has claimed were misguided by 

poor translation. 

 Regardless, it was Fux’s manual rather than Kirnberger’s that was the primary 

guide for teaching counterpoint in the late eighteenth and nineteenth centuries. Joseph 

Haydn was only a choir boy at St. Stevens when Fux died, and he ‘laboriously’ worked 

through the Gradus as his first instruction to counterpoint (Mann 1965, xi). Haydn later 

used the work when he himself taught Ludwig van Beethoven (Jeppesen 1939, 48). When 

Beethoven left Haydn to study with Johann Schenk and later Johann Georg 

Albrechtsberger they also used the Gradus. Beethoven himself later wrote an introduction 

and companion to the book in 1809 for his own teaching purposes (Mann 1965, xiii). 

Beethoven’s version was translated into French in 1833 and English in 1853, and the 

French version was used by Meyerbeer, Chopin, and Liszt, to name a few (xiv). 

 Knud Jeppesen published The Style of Palestrina and the Dissonance in 1927, 

which was the first in-depth analysis of the Palestrina style. After its publication, he 
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found that it was being used as a textbook in German universities, though the book was 

written to have a ‘scientific’ character rather then a pedagogical one.  This led him to 

follow with Counterpoint, the Polyphonic Vocal Style of the Sixteenth Century in 1931, 

where he restated his findings in a textbook style. 

 Jeppesen’s discussion of the Gradus finds that Fux was greatly influenced by the 

music of his own time period and that it showed in his work, perhaps unintentionally at 

times (1931, 38). Jeppesen did not see this is a weakness, however. He believed that Fux 

chose Palestrina as a model not because he wanted to promote the Palestrina style as the 

only correct method of composing, but because he felt that Palestrina’s style provided a 

timeless foundation that would aid composers writing in any style.  He defended Fux 

against Kirnberger and other critics, stating that though Fux saw many flaws in the 

compositional practice of his own time, he was not merely clinging to an outdated style. 

 A more recent consideration of Fux is found in Robert Gauldin’s Fux to Bach, 

Bridging the Gap (1993). Gauldin seems to be working from the same misinformed 

perspective that Wollenburg outlined due to having access to only part of the Gradus 

rather than the entire work. In this respect the analysis is not a useful criticism of Fux.  

Gauldin references modern textbooks and current undergraduate composition courses in 

comparing the Fux and Bach counterpoint styles, and the image of Fux as a pedantic 

theorist persists.    

 Fux’s work contained no discussion of functional harmony, which is fundamental 

to modern pedagogy, though his choice of cantus firmi had a direct effect on the 

harmonic aspects of the resulting music.  Fux could not have framed his choices in a 

modern sense, as Rameau’s influential harmonic treatise was published only three years 
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prior to the Gradus, and was almost certainly not available to Fux. However, some sense 

of harmonic progression informed Fux’s examples. The next chapter will attempt to 

demonstrate this through the use of a piece of computer software that simulates a student 

attempting to complete Fux’s counterpoint exercises.   
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Chapter 3 

An analysis of the Gradus  

 Johann Joseph Fux credited Palestrina with teaching him ‘everything that I know 

of this art’ (1725a, 18). However, the later chapters of the book discuss styles of music 

popular in Fux’s time, styles far removed from Palestrina’s approach to composition.  

One interpretation of this might be that the main focus of book two is a guide to the 

Palestrina style, and that the later sections build upon the style to account for recent 

developments in music. However, the connection between Fux’s second book and 

Palestrina’s music has been questioned (Jeppesen 1931, Lester 1992).   

 One criticism of Fux’s Gradus is that his exercises have clearly been guided by 

rules of composition that were not stated in the text. For example, some exercises contain 

accidentals with no explanation. Since Fux’s primary goal was to write a book that could 

be used by a student without a teacher’s guidance, it is paramount to his work that the 

rules be presented without ambiguity.  

 It is possible that Fux was intentionally vague in his text, leaving some rules to be 

inferred by working through the exercises. This would have kept the book’s length from 

reaching an intimidating level, or it may have been part of his pedagogical strategy, 

forcing students to figure out rules on their own in order to develop critical thinking. 

However, if the rules in the exercises were not simply vague but contradicted the rules in 

the text, the reader would have had a difficult time parsing Fux’s advice. 

 Both the relationship to Palestrina’s music in the book and the intent of the rules 

are difficult to ascertain without an accurate model of the mechanics that guided Fux in 

the creation of the exercises. It is possible that the Fux himself did not completely 
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understand the rules that guided his compositional practice. He may have had techniques 

that he employed in practice but was unable to articulate. Some of his thinking might 

only be explicable in terms of theoretical frameworks that developed after his time. Since 

theory tends to develop based on observation of practice, this seems a plausible 

explanation. 

 Identifying the rules that were included in the text is a straightforward task. One 

need only distill the advice from Fux’s dialogue and list the rules. For instance, this has 

been done and summarized in a study guide by Michael Morangelli (1998). Additionally, 

the relative importance of rules in the text to Fux can be analyzed based on the amount of 

discussion given to each rule and its placement within the sections.  

 Determining the rules that guided Fux while creating his exercises requires a fair 

amount of inference. Unlike the text itself, there is no clear way to know the importance 

of one subject (for example voice leading, harmony, or voice distribution) over another. 

The degree to which one characteristic of music stands out depends on the reader’s prior 

knowledge instead of Fux’s intentional placement. 

 Traditionally, a music theorist strives to develop an analysis of compositional 

style by examining a piece of music and identifying the structures that guide it. A 

plausible theory often relies on a few examples to demonstrate how the theory applies to 

the music in question, typically using examples that clearly show the theory’s strong 

points. This makes the explanation of the theory more accessible to the reader.  The 

disadvantage of this approach is that areas where the theory is problematic might be left 

out, perhaps even remaining unnoticed by the author. Any theory inevitably has some 

sort of subjective focus on the theorist’s area of expertise or his or her particular 
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concerns. As a result, issues within a theory might not be noticed until another theorist 

with a different focus examines it. This is an advantage to the peer review component of 

current discourse in music theory. None-the-less, the more varied the perspectives used to 

consider a theory, the better. 

 

 The role of computer software in this analysis 

 Computer models can be designed that test the results of an analysis with 

precision. The traditional theorist tests a hypothesis on relevant portions of the music, 

beginning with the areas that led to the theory in the first place, then checking to see if 

the scheme works when applied to other examples. It is difficult to test every instance, 

especially when considering small-scale mechanics such as note-to-note counterpoint 

rules. A piece of computer software can perform the same test millions of times without 

error.
12
 It is impartial when applying the idea and will consider each section of music 

equally.  

 This approach to computer software does not help to initially devise the 

hypothesis. In fact, that part of the analysis process necessitates the subjective input of 

the theorist, who can consider contextual data that may have influenced the composer(s) 

decisions. The software becomes a useful tool only once an initial hypothesis has been 

formulated.  

 Rather than highlighting the advantages of a hypothesis (as its developer may
 
be 

predisposed to do), an unforgiving piece of software will highlight the shortcomings of 

the theory by getting stuck or producing unsatisfying results when the theory behind the 

                                                 
12
 ‘Without error’ refers to the computer doing exactly what it is programmed to do, not necessarily what  

the programmer intends it to do.  
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strategy fails to point in the expected direction. The theorist’s attention is then drawn to 

the elements that need the most attention. Applied properly, the program could check a 

theory against a greater quantity of musical examples than a theorist could possibly hope 

to accomplish alone. 

 

Existing approaches to computer-aided composition and analysis 

 Various software programs have been developed that perform the task of 

observation and analysis of music composition. These programs make interesting part-

writing tools and highlight issues important in the philosophy of music, but the difficulty 

in translating the computer’s decision-making process back into an explainable theory 

prevents existing approaches from being very useful to learning more about existing 

music. 

 David Cope’s EMI project began in 1980 and has evolved into an extremely 

sophisticated system of analysis and recombination (1996).
13
 Aided by the user, the 

program finds patterns within a given set of examples, separating them into various 

structural levels (note to note, phrase to phrase, etc.) and attempts to find notes and 

rhythms that satisfy all of these levels simultaneously. The program is an impressive 

achievement, but is not useful for the clarification of Fux’s implicit understanding 

because the patterns and rules that EMI would utilize would be too complex to explain in 

terms that would be useful for a student.
14
 Cope has also written a program called 

GRADUS which actually deals with Fux’s Gradus (Cope 2004), but the primary goal of 

                                                 
13
 In other words, it determines patterns in existing music and creates new unique music that exhibits the 

same patterns. 
14
 In other words, it would be just as difficult to figure out the program’s implicit understanding as it would 

be to figure out Fux’s. 
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the project was to study how programs can be taught to ‘learn’ from mistakes. For that 

purpose, the rules of Fux’s counterpoint were intentionally simplified and so the program 

is not helpful in the investigation at hand. 

 Another style of software that applies music theory concepts are those developed 

to aid in teaching counterpoint. David Newcomb’s LASSO and Ars-Nova’s 

Counterpointer both provide corrections to students’ counterpoint exercises. In both 

cases, the rules are chosen by an instructor, not taken directly from the Gradus, so this 

doesn’t help in understanding Fux, either. However, these programs are interesting in that 

they share a common purpose with Fux: to aid dedicated students lacking sufficient 

access to a teacher.   

 

A new style of counterpoint software 

  As part of this study, a piece of computer software has been developed in the 

style described above to aid in the dissection of the first-species, three-voice exercises in 

Gradus ad Parnassum. The program simulates the intended reader of the Gradus:  a 

student with no guidance other than the information contained in the book. The program 

has a set of compositional rules, each with their own ‘weight’ or importance in the 

decision-making process. For instance, if playing the same note twice (Rule A) was 

generally prohibited, but preferable to creating parallel fifths (Rule B), the program could 

give Rule A a weight of 1 and Rule B a weight of 2. The program is designed to find the 

solution with the lowest score. It attempts to find an answer that follows both rules (a 

score of 0), but failing that it tries to find an answer that breaks Rule A only (a score of 

1). When using this strategy to test an analysis, the initial weights for each rule can only 
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be guessed at. However, both the weights and the rules can be easily altered and tested 

and the program can check a theory against a greater quantity of musical examples than a 

theorist could possibly hope to accomplish alone.    

 The software has two modes of operation that attempt to solve the exercises.  The 

first mode simulates the student directly: given a mode and a cantus firmus, it composes 

two additional voices. It does not look ahead to the next note before making decisions,
15
 

so it must be told when the antepenultimate measure is reached. Because the final two 

notes of Fux’s cantus firmi always consist of a step down to the finalis, knowing when 

this is coming allows the computer to switch to a different set of rules that properly 

prepare a cadence.  

 

Basic program flow of mode 1 

 The program makes decisions by ranking many possible chords at each measure 

and choosing the best one based on the criteria provided.  The opening chord has no 

context, so it is chosen randomly from a compiled list of the voicings that Fux used in the 

Gradus exercises. The rest of the notes are chosen using the following process: 

 

1. A preprogrammed MIDI file is read by the program one note at a time.  In figure 3-1,  

the program receives a new note from the cantus firmus. 

& w
 

Figure 3-1. A new note. 

 

                                                 
15
 The program was originally conceived with the intention of using it in a live setting.   
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2. In figure 3-2, the program determines all legal chords that contain the note from figure 

3-1. There are up to 140 possible choices.  
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Figure 3-2. Up to 140 chords from the note provided by the cantus firmus. 

 

 

3. In figure 3-3, each chord is given a score based on weights derived from the Gradus. 

The program looks back to the previous chosen chord to check voice-leading rules. After 

all of the points are tallied, each chord is ranked by the number of diatonic steps that the 

two counterpoint voices must travel to complete the chord. This prevents the program 

from making unnecessarily large leaps and helps to decide between two choices that 

otherwise have the same score. 
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Figure 3-3. Each possible chord from figure 3-2 is given a score based on the rules that the program has 

been set to follow.  Lower scores mean better choices.  

 

 

4. In figure 3-4, the chord with the lowest score and smallest melodic motion is played 

and the process repeats until the cadence is reached. If the program is connected to 

notation software, the final product is a transcription of the completed exercise. 
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Figure 3-4. Completion of the exercise, each chord chosen is the one that had the lowest score in the 

process in figure 3-3. 
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Basic program flow of mode 2 

 The first mode simulates a student attempting to complete Fux’s exercises using 

Fux’s rules and observations from the examples. This output is not very useful for testing 

a theory of Fux’s mechanics, however. By the second measure in the example above, the 

program’s version has deviated from Fux’s solution in the Gradus. Because each decision 

is contingent on the measure before, it is impossible to compare the program’s version 

with Fux’s except in a very abstract way.   

 The second mode of the program avoids this problem by making each decision 

based on the previous chord that Fux provided for the same exercise.  This means that 

each decision can be directly compared with Fux’s choice. This version has the same 

basic program flow as mode 1, but in the end it provides a summary of the decisions 

including the score of both its final choice and the one that Fux made (see table 3-1).  

Table 3-1. A sample comparison of the software choices with Fux‘s. 

Measure Source Score Chord 

Computer: -2 65, 53, 50 2  

Fux: -2 65, 57, 50 

Computer: -2 64, 57, 48 3  

Fux: 0 64, 60, 57 

4  Same!  

5  Same!  

Computer: -1 65, 59, 50 6  

Fux: 1 65, 62, 50 

7  Same!  

Computer: -1 67, 60, 52 8  

Fux: 0 67, 64, 60 

9  Same!  

10  Same!  

11  Same!  

Note: The numbers in the chord column refer to the MIDI pitch numbering system, beginning with the 

cantus firmus note followed by the two chosen notes. Middle C is given the number 60 and each whole 

number represents a half step (D-flat is 61, D-natural is 62, etc.). 



  46 

 Analysis of this information with reference to the scoring system allows the 

weighting system to be adjusted.  For example, if 60% of the decisions differed from the 

Gradus because the computer was trying to use a complete triad over other concerns, 

better results could be obtained by lowering the point value given to incomplete triads.  It 

might then be inferred that the concern for complete triads given in the text does not carry 

much weight in Fux’s practice. By using this method to test and refine Fux’s preferences, 

an objective measure of Fux’s implicit contrapuntal strategy as presented in the Gradus is 

obtained.  

 

A study of the Gradus examples  

 The first challenge in using a computer to aid analysis is to create a set of rules for 

the program to follow. For the Gradus, the first set of rules tested was based solely on 

Fux’s text. Though it was apparent from the outset that these rules alone would not 

produce results similar to Fux’s examples, it provided a good reference point for further 

development. 

 The scoring for each rule was based on the language that Fux used to describe it. 

For example, Fux’s first rule of three-part counterpoint was that the harmonic triad 

should be used whenever possible. This was defined by Fux as containing both the third 

and fifth above the bass, and it should be used ‘in every measure if there is no special 

reason against it’ (1725a, 71). He then elaborated on the ‘special reasons against it’ by 

writing that one might choose to use a sixth, octave, or both in place of the third or fifth. 

He pointed out that exclusively employing the triad would result in direct perfect 

intervals, which were forbidden. 



  47 

 Another significant problem encountered when translating the text into computer 

algorithms was the ambiguity inherent in some of them. For instance, Fux stated that one 

must follow the ‘natural order and the principle of variety’ in melodic lines, but did not 

explicate what that means. The difficulty in converting this into a rule that the software 

can implement is one that also applies to a real student, who would likely have had 

trouble understanding precisely what he meant. It is possible that some of this ambiguity 

might have been clarified by rules given in sections that were not translated into English, 

but this occurred with a frequency that suggests all cases cannot be explained in this way. 

 While the version of the software based solely on Fux’s text was far from 

complete, it succeeded in highlighting features in the Fux examples that it failed to 

achieve. For instance, the software employed accidentals only to avoid tritones and create 

cadences, which are the only reasons that Fux gives in the text. In the F-mode examples 

(1725a, 82-83) however, Fux used B-flat exclusively in preference to the diatonic B-

natural, though at times that served to create a tritone rather than avoid one (see fig. 3-5). 
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Figure 3-5. Measure 6 of one of Fux’s F mode examples , demonstrating Fux’s use of the B-flat in the F 

mode (1725a, 82).  

 

 Fux used a B-flat in place of the diatonic B-natural in every F-mode example in 

the Gradus. By doing this he was effectively replacing the F mode with a transposed C 
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mode. He did the same when working in the G mode. By changing each F-natural into an 

F-sharp, he treated the G mode as transposed C as well. This was not unusual practice 

even in music from two centuries earlier: Glarean cited this practice as the reason that the 

four authentic modes should be expanded to six to include the C mode and the A mode, 

and by Fux’s time modal theory had become so varied that many composers did not 

adhere strictly to any one system (Lester 1978). What made it notable in Fux is his 

unwavering defense of the traditional modal system (Lester 1977).  

 In the program structure this was easily rectified. Modes are represented in the 

software by a list of the half-steps above the finalis (see table 3-2). All that was needed to 

change the way that the program defined the F and G modes was to replace their list of 

half-steps with [0, 2, 4, 5, 7, 9, 11]. The program then automatically used the 

same accidentals Fux had in the examples.  

 

Table 3-2. The software’s representation of the modes. 

dmode = [0, 2, 3, 5, 7, 9, 10] 

emode = [0, 1, 3, 5, 7, 8, 10] 

fmode = [0, 2, 4, 6, 7, 9, 11] 

gmode = [0, 2, 4, 5, 7, 9, 10] 

amode = [0, 2, 3, 5, 7, 8, 10] 

cmode = [0, 2, 4, 5, 7, 9, 11] 

 

 

 A second problem made clear by the first version of the program was the 

preparation of the cadence. The software works chord by chord, so it did not anticipate 

that a cadence was coming. The antepenultimate chord was only chosen by the program 

on the basis of the chords given before it and the cantus firmus note, and this would often 



  49 

leave the software at a chord that could not move to a proper first chord in a cadence 

(which must contain degrees two and seven of the mode) without violating rules of direct 

motion. Looking at Fux’s examples, it became apparent his antepenultimate chords all 

contained the degrees 1 and 3 of the mode.
16
 This was easily incorporated into the 

program by adding points to all potential chord choices in the antepenultimate measure 

that did not contain the first and third degrees. 

 This example also gives the first hint that Fux’s examples contained elements Fux 

did not explain but are explainable using harmonic concepts developed after Fux. By 

always including the 1 and 3 in this particular chord, Fux allowed only those notes and 

the fifth or sixth mode degrees to occur in this chord. Fux was treating the chord and its 

inversion, as well as the harmonic substitute chords as though they functioned the same 

way.
17
    

 

Further improvement of the program 

 The program was developed further using the method above. Any solution with 

less than 500 points was considered an acceptable choice. Rules over 500 points were 

considered a prohibition. The weights for the lower numbers were determined by trial and 

error. Various combinations of weights were tested, and the one shown in table 3-2 was 

found to make the most choices that were identical to Fux’s. After a final weighting 

scheme was decided upon, the program found solutions for each example.   

                                                 
16
 Since Fux’s cantus fermi all end in a 2-1 pattern, it would not be surprising that the antepenultimate note 

was always degree 3 or degree 1, because either one would create satisfactory melody. The important part 

of the observation was that he always included both in the chord. 
17
 By inversion I mean a transformation of the Fuxian triad in which the third above the bass becomes the 

bass note.  
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 In the three-voice, first-species section of the Gradus, Fux included 17 exercises 

with a total of 187 chord choices. 97 of the chords (52%) that the program chose were 

identical to Fux’s.  For an additional 27 chords (14%), the program gave Fux’s answer 

the same score as the chord that it selected. For the remaining 63 chords (33%), the 

program found a choice that it ranked better than Fux’s.  A good representation of all of 

these categories of results can be found in the computer’s version of Fux’s fig 113, shown 

in Table 1-1. 
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Table 3-2. Program rules and scoring scheme 

Applies to: Rule Score 

All Chords:   

 Upper Voice Melodic interval(n)
a
 (n + 1) 

   Bass Melodic interval(n)
a 

(n + 1) / 2 

   Root Position -1 

   Root Position (CF in Bass) -2 

   Complete Triad (includes first 

inversion) 

-2 

   Tritone from the Bass 600 

   Direct Motion to Perfect Interval
b 

1000 

   Illegal Melodic Intervals 10000 

   Unison (all three notes) 1000000 

Antepenultimate Chord:    

 A, C, D, F, and G Modes: Not I chord 100000 

   Doubled Third 1000000 

 E Mode:    

  CF in bass: Not i or i
6 
chord 100000 

  CF not in bass: Not vi, root position, or doubled 

root 

100000 

Penultimate Chord:   

 A, C, D, F, and G Modes:   

   Harmonic Octave 10000000 

   Missing 7 100000 

   7
th
 below 4

th 
1000000

 

  CF not in bass: Not V chord 100000000 

 E Mode:   

  CF in bass: Not VII
6 

100000
 

  CF not in bass: Not VII  100000 
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Table 3-2 continued.   

Final Chord:   

 A, C, D, F, and G Modes: 7 or 2 doesn’t resolve to 1 100000 

   Finalis not in bass 1000000 

   Inversion 100000000 

   Contains minor 3
rd 

10000000 

   Unison 100000000 

 E Mode:   

  CF in bass: Contains notes other than 1 and 5 100000 

  CF not in bass: 1 not in bass or not E chord 100000 
a
not applied to CF voice   
b
not applied to cadences   
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Figure 3-6. Mode 1 results with the cantus firmus on top. Fux’s answer from his figure 113 is on 

top, and program’s answer is below.  

 

 In measures 2, 3, 7, 9, 12, 13, and 14 the computer chose the same chords as Fux. 

In measure 4 the computer chose to leave both notes where they were in the previous 

measure. While this may seem like a musically poor choice, Fux did the same thing in 

other examples (see fig. 3-7). 
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       Figure 3-7.  An example of Fux using the same two notes in succession (1725a, 82). 

 

 The challenge then is to determine what caused Fux to make one decision over 

another.  It is possible that the computer’s alternate choice may have also been acceptable 

to Fux, so it would be unreasonable to expect to find a set of weighted rules that would 

produce exactly the same choices as Fux.
18
 However, there is one major improvement 

that could be made to the program that would give significantly better results.  

 

Using alternate harmonic theories to improve the results   

 The decision to always use degrees 1 and 3 of the mode in the antepenultimate 

chord (without regard to inversion) can be explained more easily using terms not 

available to Fux. Jean-Philippe Rameau’s Traité de l'harmonie (1722) provided a formal 

method of categorizing chords by their ‘fundamental bass’, the essential note that the 

others relate to. His method of classification is still the predominant framework for 

students of tonal music today.  

 

 

 

                                                 
18
 Even if such a set of rules could be found, it wouldn’t necessarily be better than a version that only gets 

close, because the set of examples that Fux gave was fairly short.   
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 (a) (b) (c) 
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Figure 3-8. Three inversions of an A minor chord. Chord a is in root position. Chord b is in first inversion. 

Chord c is in second inversion. 

 

 

 Rameau considered all chords to be fundamentally reducible to thirds built upon 

an elemental note.
19
  All three of these chords in figure 3-8 would be called ‘A minor’ 

because if the notes A, C, and E that make up these chords are arranged as a stack of 

major and minor thirds, the A would be the lowest note. For three notes stacked in thirds, 

the lowest note is known as the root—the fundamental bass to Rameau. The note above 

the root is known as the third, and the one above that is termed the fifth. The chords are 

all ‘minor’ because the third (C) is a minor third above the root. If it were a major third 

(C-sharp) then the chord would be ‘A Major’. Rameau distinguished ‘inversions’ by 

using figured bass notation, showing the intervals of the notes above the lowest note on 

the staff (thus giving special importance to the bass voice). The first chord in figure 3-8 is 

what Rameau called a ‘perfect’ chord (now commonly called a root-position chord), as 

the root of the chord is in the bass. The second chord in figure 3-8 is called a ‘sixth’ 

chord because the intervals above the bass are a third and a sixth (the third is omitted by 

convention). The third chord in figure 3-8 is a ‘six-four’ chord because the notes above 

the bass are a sixth and a fourth.  

 Using this method of classification, the rule regarding the antepenultimate chord 

can be explained as, ‘the root of the antepenultimate chord must be either the finalis or 

the sixth degree of the mode.’ 

                                                 
19
 Rameau’s theory became more complex than presented here when he discussed ‘chords of supposition’ 

with additional thirds built below the initial bass, but as Fux’s harmonic vocabulary is limited to triads and 

dyads, discussion of those chords is not relevant here.  
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 Fux did not explain chords this way, but the three different inversions are 

mentioned in separate places in Fux.  His first rule in three-voice counterpoint is that the 

harmonic triad should be used ‘in every measure if there is no special reason against it’ 

(1725a, 71). Fux’s ‘harmonic triad’ is the same as Rameau’s perfect chord. This is the 

same chord that Zarlino considered to be the ‘most perfect’.
20
 

 Fux went on to explain that for a better melodic line one might choose to use a 

sixth, octave, or both in place of the third or fifth (73). This expanded his harmonic 

palette to include sixth chords as well as incomplete voicings of either root-position or 

sixth chords. 

 Six-four chords do not occur in Fux. Fux classified the fourth as a dissonance, and 

prohibited it when it occurred between the bass and another voice, which is part of the 

definition of a six-four chord (see chord c in figure 3-8). 

 Another issue with the results of the program was a notable lack of harmonic 

direction. Fux had no discussion of this at all outside of the formulation of cadences. This 

led to the consideration of an even later theory. In 1830 Gottfried Weber expanded on 

Rameau’s classification of chords by showing how there are three primary diatonic 

functions in relationship to a key.  In order to clarify this discussion, he developed a 

system of harmonic notation that clearly denotes the root (Weber 1830, 288). In this 

scheme, a chord is given a Roman numeral based on the root note’s scale degree within 

the key. Minor chords are given a lowercase numeral and major chords are given an 

uppercase numeral. Diminished chords are given a lowercase number and a degree 

symbol (189). For example, an A-minor chord in the key of A minor would be i, B-

                                                 
20
 Refer to chapter one for Zarlino’s harmonic conceptions.  Lester noted that Rameau was heavily 

influenced by Zarlino and this may have been where he got the term (Lester 1992). 
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diminished would be iiº, and C major would be III. Inversions are notated using the 

familiar figured bass notation.
21
 For instance, a iiº chord inverted so that the third of the 

chord is in the bass (i.e. a ‘sixth’ chord) would be notated iiº
6
.
 
This system has the 

advantage classifying chords primarily by fundamental bass note relative to the key (or 

move) and secondarily by inversion.     

 

Features of the major/minor system 

 The major/minor key system limits the types of chords available diatonically (i.e. 

without the use of notes outside of the key). The major key permits just one type of triad 

per root. The minor system, which conventionally also permits a raised seventh scale 

degree (the harmonic minor), allows some chords to occur one of two ways, but still 

limits the total harmonic vocabulary (see table 3-3). 

 

Table3-3. Diatonic Harmonies in Major and Minor Keys in Weber’s system 

 Scale Degrees of Fundamental Bass 

Key: 1 2 3 4 5 6 7 

Major: I ii iii IV V vi viiº 

Minor: i iiº III iv v or V VI viiº or VII 

 

 

 Chords in the major/minor system not fitting these criteria are considered to 

function as a reference to a different key and can serve to suggest or confirm a 

modulation (change in key). Weber defined a perfect modulation as one that completely 

eradicates the sense of the old key in the ear and a half modulation as one that temporally 

                                                 
21
 Actually, this refinement on Weber’s notation was introduced later by Richter (1853). 
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suggests a new key but returns to the original (1830, 326).
22
 Within modes there are 

diatonically occurring chords that are not found anywhere in the major/minor keys. This 

includes vº and vii in the E mode and viº in D mode.
23
  

 Since it was not published until 1830, Weber’s Roman numeral analysis is an 

anachronistic concept to apply to the Gradus. However, a Roman numeral analysis of 

Fux’s exercises will demonstrate that while Fux used modes in his text, the harmonic 

structures that he constructed are all chords belonging to the major/minor system (see 

table 3-3). In a major key the diminished chord only occurs on the viiº. In minor it occurs 

diatonically on the iiº but also occurs on the viiº with the use of the harmonic minor scale. 

The diatonic diminished chord would occur on the viº in the D mode and on the vº in the 

E mode. Fux avoided using either of these degrees as the fundamental bass, though he 

had opportunities to. For example, the software demonstrates that a viº would be an 

acceptable choice for measure 6 in the first two D-mode examples (see table 3-5.) It 

would be possible to argue he was avoiding the tritone that results, but he didn’t find that 

problematic in the F mode when he used an accidental that served instead to cause a 

tritone (see figure 3-5). The difference between the two examples is that in Fux’s F-mode 

example the resulting tritone caused a viiº
6 
chord, whereas in the software’s D-mode 

example it would cause a viº
6 
chord (see table 3-5).  

 The diminished chord is significant because it is the least common triad, and 

using it in an unconventional manner is destructive to the sense of tonality.  The 

connection between Fux’s seemingly conflicting decisions (avoiding a tritone in the D 

                                                 
22
 Weber noted that many writers used the term modulation only to refer to the perfect kind. This is the 

current convention.  
23
 A, C, D, and E are the only modes that Fux actually used in his musical examples even though he named 

others in the text. The intervals in the A and C modes correspond to the minor and major scales, 

respectively.  
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mode and using an accidental to create one in the F mode) is that they both served to 

make the resulting chord fit a major/minor harmonic framework. 

 In table 3-4, Fux’s chord progressions reflect a standard chord progression for 

either a major or minor key. The computer version in table 3-5 did not consider Weber’s 

system of harmony and any chord diatonically possible within the mode could occur.  

 The computer version has no restrictions on harmonic principles other than at the 

cadence points.  As a result the output has disjointed harmonic progressions. Comparing 

this with Fux shows how much large-scale harmonic flow influenced his decisions, even 

though he never discussed the concept in the Gradus.  

 Fux’s treatment of modes is irresolvable within his text.  His only discussion of 

the controversy surrounding modes explained the disagreement about the names of the 

modes and did not touch upon the conceptual framework behind the labels. He gave no 

mention of keys despite having engaged in a debate with Johann Mattheson about them a 

decade prior (Lester 1977). His argument then-- and a similar statement in the Gradus 

(Fux 1725a, 34) about the uniqueness of each mode is weakened by the fact that he 

treated three of the modes identically and avoided the harmonic structures available to the 

remaining ones that would have set them apart from the major or minor keys. 

 Fux’s use of modes has been shown to be problematic due to his omission of the F 

and G modes in the three-voice, first-species examples. Now it is also apparent that 

concepts developed well after the major/minor key system became ubiquitous serve to 

account for principles that Fux did not (or could not) explain.   
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Table 3-4. Harmonic Analysis of Fux’s Examples 

 Measure number 

Figure Mode CF voice  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

101-2 top i i v I
6 

ii i III VII i V i    

104 mid i i VII
6 

IV ii i III VII i V i    

105 

D 

bot i III VII
6 

i
 

iiº
6 

III v iv
 

i
6 

viiº
6
 i    

106 top i II vii iv II II VI VI vii I     

108 mid i iv vii II II II VI VI vii I     

109 

E 

bot i VI ii iv
6 

iv iv III i vii
6 

I     

110 top I V
6 

I vi ii viiº
6 

I iii vi vi V I   

111 mid I
 

V
6 

I vi IV viiº
6 

I V
6
 I vi V I   

112 

F 

bot I ii iii I IV
6 

V
6 

I V iii I viiº
6 

I   

113 top I
 

IV
6 

vi vi IV IV I vi IV ii vii I V I 

114 
G 

mid I IV
6
 vi vi IV

6 
ii
6 

I vi IV IV iii I V I 

115 top i i v iv i v
6 

VI III iv i V i   

116 mid i i v iv i i iv III VII i V i   

117 

A 

bot i i
6 

ii iiº
6 

III III
6 

VI III
6 

iv i
6 

viiº
6 

i   

118 top I I ii iii I IV iii vi viiº
6 

I V I   

119 
C 

mid I I IV
6 

V vi IV I I ii I V I   
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Table 3-5. Harmonic Analysis of Program Output (Mode 2) 

 Measure number 

Figure Mode CF voice  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

101-2 top i i VII i
6 

ii viº
6 

III VII
6 

i V i    

104 mid i i v
6 

IV ii viº
6 

III VII
6 

i V i    

105 

D 

bot i i
6 

VII
6
 i iv III i

6 
iiº

6 
i viiº

6 
i    

106 top i VI
6 

viiº
6 

II iv
6
 vii III VI vii I     

108 mid i VI
6
 v iv II II VI

6 
VI vii I     

109 

E 

bot i VI vº
6 

iv
6 

iv iv i
6 

i vii
6
 i     

110 top I V
6
 I I

6 
IV viiº

6 
IV I I I V I   

111 mid I vii I I iv iii vi I I I V I   

112 

F 

bot I viiº
6 

I I vi V
6
 I I iii I viiº

6 
I   

113 top I IV
6
 vi vi IV

6 
IV I vi IV IV

6 
I vi

6 
V I 

114 
G 

mid I ii vi vi IV
6
 IV I vi vi

6 
ii iii I V I 

115 top i i v
6 

VII
6 

VI i iv III VII
6 

i V i   

116 mid i i v
6 

VII
6 

i i VI
6 

i
6 

VII i V i   

117 

A 

bot i i
6
 ii ii

6
 III III

6
 VI III

6 
iv i viiº

6 
i   

118 top I I IV
6 

I I IV I
6 

I IV I V I   

119 
C 

mid I I ii iii iii
6 

IV I
6 

I IV
6 

I V I   
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Summary of other findings 

 

 This analysis shows that though Fux did not embrace keys, his practice contained 

many elements that have since been explained using theory based on the major/minor key 

system. Other findings not related to harmonic function still point towards Fux’s primary 

concern being that of harmony. For example, a lack of concern about melodic skips is not 

an inherently harmonic issue, but we will see that Fux broke his own rules in that regard 

when doing so provided better harmonic structure. Following is a summary of the other 

implicit compositional practices uncovered through the software method. 

 

E-mode cadence 

 Fux had explained in his D-mode example
24
 that in the final measure the interval 

of a minor third should not be used because ‘it is not capable of giving a sense of 

conclusion’ and that a major third would not be usable either: 

Don’t you realize that the mode itself contains the minor third, that is, F 

without the sharp, and that the ear therefore has become accustomed to 

this characteristic of the melodic line throughout the course of the cantus 

firmus and would be somewhat disturbed by the raised third at the end? 

Therefore it is advisable to omit the third altogether. (1725a, 80) 

 

 On the next page when he discussed the final chord in the E mode he raised an 

exception to this new rule. The student had just completed the E mode exercise with the 

cantus firmus in the top voice (see fig. 3-9) and was unsure about the cadence that he had 

chosen. He explained that he could not use the standard cadence. 

                                                 
24
 As previously noted, Fux goes through all of the modes in the same order throughout the Gradus: D, E, 

F, G, A, and C. 
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Figure 3-9. Fux’s E-mode cadence 

 

&
V
?

CF w#
w#
w

w
w
w

 
Figure 3-10. Usual cadence requires two accidentals in E mode. 

 

 

 

I had some trouble in working out the final cadence. Since in the chord of 

the next of the last measures the regular cannot be used, and since in this 

place the mode does not permit a perfect fifth nor admit of any raising by 

which an ordinary cadence might be achieved, and it seems to me that it is 

not possible to choose otherwise than I did. Still, I am not sure about the 

major third I used in the last measure. I remember that you said just now 

that the third is to be omitted altogether in such modes and the fifth used 

in its place. (1725a, 81)  
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 Fux agreed with the student’s choice and said that because the fifth was not 

possible in the last measure due to the direct fifths that would follow, it is acceptable to 

use the raised third instead, despite having just said that it would diminish the sense of 

mode and despite having said earlier that the rules of direct motion can be loosened to 

form a better cadence (1725a, 78).   

 Once again, Fux’s actions can be explained much more clearly in terms of 

Weber’s functional harmony. The ear has become accustomed to a particular pattern and 

it is made uneasy by a sudden change of that pattern. To Weber, this was the essential 

definition of changing from one key to another, but to Fux this was to be avoided, at least 

at this point in the composition instruction. Fux’s disregard of his rule only a page after 

he stated it cannot be justified within the Gradus but it fits perfectly into Weber’s scheme 

of modulation. The D-minor penultimate chord (fig. 3-9), simply explained in Fux as the 

‘only choice available’ would represent the only chord (a vii) in Fux’s examples to not fit 

the major/minor diatonic possibilities (see table 3-3). However, by embracing the concept 

of modulation, the D-minor chord can be explained as a iv in the key of A-minor and the 

E-major chord in the final measure as the V.   

 

Rules regarding direct motion 

 Fux’s rules stated that there could be no direct motion into perfect intervals, 

unless there is a good reason to do so. In his examples (fig. 3-11), it appears that while he 

preferred contrary motion when possible, direct motion between the lower two voices to 

perfect intervals is commonplace.   
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Figure 3-11. Fux’s figure 110, mm. 8-9; 114, mm. 10-11; and figure 116, mm. 5-6. These show him 

breaking the rule of direct motion to a perfect interval that he outlined. 
 

 What Fux did avoid was parallel perfect intervals (in which both the first and 

second intervals between the same two voices are perfect). This is a contradiction that 

cannot be reconciled with the original text, where he specifically stated that motion into 

perfect intervals may not be direct whether coming from a perfect or imperfect interval.  

 

Melodic skips 

 Although it is not in the section of the book that has been translated into English, 

Alfred Mann writes that Fux forbids two skips in the same direction (1965, 27).  In any 

case, they occur regularly in the examples (see fig. 3-12).  
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Figure 3-12. Fux’s figure 113 (1725a, 82). Consecutive melodic skips occur in the top voice (mm 4-6, 8-

10), the middle voice (mm 3-5), and the bottom voice, (mm 7-10). 
 

Treatment of the bass voice 

 Fux gives no special rules for the bass voice. However, to make the program write 

similarly to the examples, the melodic rules for the bass voice had to be loosened. 

Statistically, the bass voice appears to skip about twice as often as the other voices. This 

is implemented in the software by causing the same penalty to be given to a bass voice 

jumping a fourth as another voice would receive after moving a second. 

 

In closing 

 The software allowed this analysis to begin with the naive assumption that Fux’s 

text was free of contradiction, then to refine that into a concise list of principles that 

guided Fux’s practice. This helped to uncover the principles behind the compositional 

decisions in the exercises: harmonic preferences, voice treatment, melodic ideals, and 

attitude towards the tritone. Fundemental bass and Roman numeral analysis proved to be 

useful in explaining Fux’s implicit understanding of composition, at least as it informed 

his creation of the three-voice, first-species examples.  
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Chapter 4 

Conclusion 

 

By Fux’s lifetime, the music of Palestrina’s time had become more of a venerated symbol 

of idealized polyphony than a known repertoire. (Lester 1992, 35) 

 

I am hardly an admirer of the idolization of antiquity, yet until something better has been 

found, I shall venerate in every way what the noblest masters considered right and good 

for so many centuries. (Fux 1717, 41) 

 

 Fux’s above statement regarding Mattheson’s twenty-four key system captured 

the essence of a dilemma that many theorists encounter at one time or another: the 

question of the effects of introducing new frameworks into the theoretical discourse. An 

over-eagerness to pursue new ideas can come at the expense of the well-tested methods 

and the comprehensive understanding that accompanies a tried-and-true method. On the 

other hand, refusing to consider new frameworks risks missing out on a more applicable 

system. 

 Looking at Fux’s modal framework today  given our awareness of root 

movement, the structural possibilities of modulation, harmonic vocabulary, and the 

simplicity of having two keys rather than four or six or eight or twelve modes  it is clear 

that the tonal framework can better account for his compositional practice than the modal 

system can. Fux couldn’t have been able to predict a century’s worth of evolution of 

harmonic theory, so it is no surprise that he was unable to fully consider the possibilities 

of the new system. This study has served to better articulate exactly what it was that Fux 

was presenting in the Gradus ad Parnassum. Only after determining that can one judge 

whether he might have approved of the key system had he known the direction it was 

headed in. 
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The tonality of Fux 

 The three-voice, first-species examples in Fux’s Gradus have been shown in this 

study to be firmly rooted in the harmonic practice of the eighteenth century. Despite 

Fux’s use of the authentic church modes, the Gradus was used for teaching by many of 

the major composers of the classical period (Mann 1965), an era clearly rooted in the 

harmonic structures that the major/minor key system provides. The terminology in the 

book was updated by the teachers who used the book with their own students (Mann 

1965, Wollenberg 1970) and most chose to use the use the key system rather than the 

modal system. Some writers have connected Fux’s use of modes with the prima prattica. 

More thorough studies such as Joel Lester’s Between Modes and Keys (1989) have shown 

that modes were still very much in use in Fux’s time despite the rising popularity of keys.   

 There must have more to the book that appealed to teachers than Fux’s 

undisputedly effective pedagogical style, however. If it were only this organization that 

was of value, then it would have been easier for future teachers to write an entirely new 

book inspired by Fux rather than amend his, much in the way that Fux himself 

synthesized the literary styles of Zarlino, Diruta, and Berardi. The findings of the 

previous chapter support the hypothesis that Fux’s conceptions were relevant to the 

developments of the eighteenth-century, as each of the analyzed examples conforms to a 

major/minor key harmonic framework.  

 Some features of his examples can only be explained in later harmonic theory, in 

fact. In the cadence for the E mode, for example, the student said only that he saw no 

acceptable alternative solution other than the one that he chose. This sort of information 
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is not helpful to Fux’s intended reader, who would by this point in the book might still be 

working to understand the full parameters of what can and cannot be done, and therefore 

could not have come to understand how to apply the solution in that particular example to 

analogous situations. However, by juxtaposing later theories of major/minor key 

relationships it becomes clear that the E-mode examples were harmonically suggesting a 

modulation (change of key). This interpretation, though anachronistic, is helpful in that it 

makes each of his examples clearly explainable, even where Fux himself had difficulty 

articulating his reasoning. 

 The Roman numeral analysis method (Weber 1830) may appear out of place 

when applied to a work that was published over a century prior. However, the tendency 

of theory to develop well after practice gives this approach plausibility.  The use of a 

computer program to test the results of this analysis helps to neutralize the potential bias 

that a current scholar would likely have towards modern practice. It supports the 

hypothesis that Fux was implicitly working within a major/minor harmonic framework, 

but simply did not have the theoretical vocabulary to express it. 

 The melodic character of the individual voices in his examples show that Fux 

followed eighteenth-century methods of bass treatment. He often neglected the melodic 

integrity of the voice in order to better convey harmonic motion. The forbidden ascending 

sixth occurred three times throughout the section, and the rule that two skips should not 

follow each other in the same direction was broken constantly. These skips most often 

served to arpeggiate a triad, further supporting the harmonic explanation. 
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Stile antico or stile galant? 

 It may be that the book’s translation history was the greatest factor in the 

perpetuation of the belief that the style presented in the Gradus reflected the prima 

prattica. Extensive alterations, ranging from doing away with the dialogue to omitting 

entire sections, has led to a skewed understanding of the role that Palestrina played in the 

Gradus. In some of these incomplete versions it appears Fux is claiming that emulation 

of Palestrina’s style is the ultimate achievement that a composer could hope to attain. Fux 

was indeed attempting to convey the idea that there are timeless principles that should be 

understood in order to write logical, well-founded musical structures. But in addition, he 

included a short section at the end of the original publication that discussed current 

musical practice.   

 In this last and commonly omitted section, Fux gave an explanation as to why he 

avoided discussion of modern practice in the book. He connected his work with the first 

practice because he felt that the much of the music being created in his time lacked order. 

He only devoted a short part of the Gradus to these modern practices because he felt with 

good reason that they were in constant flux and that to be overly specific about them 

would ensure that his work would be quickly outdated.  Joel Lester translated this section 

of Fux’s discussion of modern style as follows: 

 

Josephus: This, then, is the teaching of recitatives. What sort of teaching 

do you give concerning the composition of arias?  
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Aloys: What shall I teach concerning an arbitrary music which is subject to 

frequent changes? I do not censure the attempt to find out about new 

things; rather, I praise it greatly. For indeed, if a man of middle age were 

to appear today dressed in the style of fifty or sixty years ago, certainly he 

would expose himself to ridicule. Music, too, must be suited to the times. 

But never have I found a tailor familiar with the new fashions, nor have I 

heard tell of one, who attached shirt sleeves to the thigh or to the knee nor 

of any who was so foolish as to put the foundation of a building on top of 

the roof. Yet we see and hear such things everywhere in music, not 

without bringing disappointment to those of taste, and shame to art when 

the fundamental precepts of nature and art are deliberately inverted from 

their proper place by rules turned upside down, and the foundation is put 

above while the other parts are put below without regard for the proper 

foundation. Indeed, no matter how much you strive for novelty and 

invention exerting all the powers of your times, nothing can overturn, 

much less destroy, the rules of art which imitate nature and which achieve 

the ends of nature. If you now work on music with continual practice, and 

attain thereby a facility in it, I do not doubt that you will achieve the fame 

of an eminent composer (1725b, 209). 

 

 With these words Fux’s reasoning for teaching the old style becomes clear.  In 

Mann’s translation the only mentions of modern music are the statements in the preface 

that ‘composers refuse to be bound by any rules and principles, detesting the very name 
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of school and law like death itself’, and that he cannot ‘call back composers from the 

unrestrained insanity of their writing to normal standards’ (Fux 1725a, 17). It is no 

surprise that this, combined with Fux’s invocation of Palestrina, has caused readers to 

believe that Fux was attempting to teach in the earlier style of the prima prattica. 

 Beginning his book by lamenting the state of modern music, directly followed by 

praise for Palestrina, leads the reader to believe that Palestrina was the answer to the 

current problem in music. In a symbolic way this was true; Fux hoped to appropriate 

Palestrina’s image to promote a disciplined approach to music. He may have also felt that 

he needed to invoke the heroic status that Palestrina held in eighteenth-century Vienna to 

give his own work credibility. 

 What Fux saw in Palestrina’s music was a strong sense of discipline, and perhaps 

more importantly, a teachable style (Jeppesen 1939, 15). He attempted to apply that sense 

of discipline and rule to the Gradus. In this sense his approach to teaching was strongly 

influenced by his Jesuit upbringing, as was his step-by-step approach, inspired by the 

way that children learn to read and write (Fux 1725a, 17). He opened by acting as though 

music was objectively guided by strict rules, but concluded by explaining that music was 

ever-changing and one should feel encouraged to ‘find out about new things’. Both of 

these ideas are directly found in the Jesuit Ratio Studiorum. The grammar analogy is 

taken directly from the curriculum. The analogy to objective and subjective approaches to 

teaching is also found in the Jesuit school structure: a student’s first responsibility after a 

lecture was to reiterate the lesson directly, and only later to develop critical thinking. To 

take this analogy further, Fux suggested that recitative and other modern idioms were to 

be used in secular music only, and sacred compositions were to be structured more 
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formally. Likewise, the Ratio did not extend the development of critical thinking to 

theological works, which were not to be questioned. If Fux had been trying to present 

Palestrina’s sacred work specifically, he might have used examples of Palestrina’s work 

in the Gradus. 

 

Further study 

 The computer software approach presented here facilitated the study by enabling 

a quick trial-and-error approach. While the results of the program in its current state are 

still lacking refinement, it could easily be improved by incorporating the functional 

harmonic concepts that Fux was clearly using implicitly. The utility of the software could 

also be enhanced by increasing the scope of the study to include all of Fux’s examples 

rather than only his three-voice, first-species exercises. While an informal examination of 

the other species and the four-voice sections supports the idea that these harmonic rules 

continue to apply, the computer program provides a thoroughness that would otherwise 

be difficult to achieve.  

 The research presented here could also be furthered by examining each known 

version of the Gradus and studying the alterations throughout the nearly 300 years since 

its publication. This would require work in at least five languages (Latin, English, 

German, French, and Italian), and perhaps more.  In any case, it would be an interesting 

trail to pursue. If the examples were not altered in the shift from mode to key, it would 

suggest that the observations of this study (namely that Fux’s examples use a key 

framework) were known to the translator. If the examples were in fact changed with the 
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shift, it would be interesting to see if the new examples contained all of the harmonic 

structures (i.e., half cadences and secondary chords) that Fux implicitly included. 

 

In closing 

 Johann Joseph Fux’s Gradus ad Parnassum was truly a fantastic pedagogical 

achievement. His work synthesized many varied techniques in presenting musical 

lessons, including the Jesuit method of teaching (presenting objective rules first and 

encouraging subjective judgment only after the ‘rules’ had been internalized), a dialogue 

format that allowed the reader to imagine having a real teacher, and the species approach 

to counterpoint that advanced the student in small steps, mastering one topic at a time. 

Perhaps most importantly, Fux incorporated his years of experience in learning what 

issues provided students with the most trouble. 

 Fux’s lack of a modern harmonic framework may have necessitated the book to 

undergo revision to be useful to future generations, but his achievements in pedagogy 

clearly justified the effort to do so. Fux had a keen understanding of the difference 

between passing musical trends and fundamental musical truth, and this sensibility 

proved valuable for generations of composers to follow. 
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Appendix A 

Software Code 

#$/usr/bin/python 
# Filename: finalversion.py 
# John Ewing 
# john.ewi@gmail.com 
# 
# requires pyportmidi module 
# http://alumni.media.mit.edu/~harrison/code.html 
 
import time 
from random import choice 
 
import pypm 
 
m=2 
noterange = [41, 77] 
tritones = [6, 18, 30, 42] 
dorian = [0, 2, 3, 5, 7, 9, 10] 
phrygian = [0, 1, 3, 5, 7, 8, 10] 
lydian = [0, 2, 4, 5, 7, 9, 11] 
mixolydian = [0, 2, 4, 5, 7, 9, 11]  
aeolian = [0, 2, 3, 5, 7, 8, 10] 
ionian = [0, 2, 4, 5, 7, 9, 11] 
moderefs = [dorian, phrygian, lydian, mixolydian, aeolian, ionian]     
perfectconsonance  = (0, 7, 12, 19, 24, 31) 
imperfectconsonance = (3, 4, 8, 9, 15, 16, 20, 21, 27) 
dissonance = (1, 2, 5, 6, 10, 11, 13, 15, 17, 18, 22, 23) 
antepenult=False 
anteantepenult=False 
penult=False 
cadence=False 
finalreport = [] 
ins = [] 
outs = [] 
legalmelodicintervals = [0, 1, 2, 3, 4, 5, 7, 8, 9, 12] 
notebuffer = [0, 0, 0, 0, 0, 0] 
abuffer = [0, 0, 0, 0, 0, 0] 
bbuffer = [0, 0, 0, 0, 0, 0] 
roottestref = [3, 4, 7, 12, 15, 16, 19, 24, 27, 28, 31, 36] 
notsecondinversiontestref = [3, 4, 7, 8, 9, 12, 15, 16, 19, 20, 21, 
                             24, 27, 28, 31, 32, 33, 36] 
openfifthstestref = [0, 7, 12, 19, 24, 31, 36] 
firstchoices = [[[-8, -6], [-8, -4]], 
                [[1, 3], [1, 10], [-8, 3], [-8, 5]], 
                [[1, 3], [3, 8], [5, 8], [1, 10], 
                 [5, 10], [8, 10], [8, 12]]] 
measureintervalkey = [0, 1, 1, 2, 2, 3, 4, 4, 5, 5, 6, 6, 7, 8, 8, 9, 
                      9, 10, 11, 11, 12, 12, 13, 13, 14, 14, 15, 16, 
                      16, 17, 17, 18, 19, 19, 20, 20, 21, 22, 22, 23] 
def addtobuffer(x,y): 
    # adds the value y to the left side of the list x 
    x.pop(5) 
    x.reverse() 
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    x.append(y) 
    x.reverse() 
def cleanuplist(list): 
    return [x for x in list if x[0] < 1000] 
def createlist(notenumber): 
    chordlist = [[0, 1, [notenumber, 
                         findinterval(3, notenumber), 
                         findinterval(5, notenumber)]], 
                            [0, 1, [notenumber, 
                                    findinterval(4, notenumber), 
                                    findinterval(6, notenumber)]], 
                            [0, 1, [notenumber, 
                                    findinterval(3, notenumber), 
                                    findinterval(6, notenumber)]], 
                            [0, 1, [notenumber, 
                                    findinterval(3, notenumber), 
                                    findinterval(3, notenumber)]], 
                            [0, 1, [notenumber, 
                                    findinterval(6, notenumber), 
                                    findinterval(6, notenumber)]], 
                            [0, 1, [notenumber, 
                                    findinterval(5, notenumber), 
                                    findinterval(5, notenumber)]], 
                            [0, 1, [notenumber, 
                                    notenumber, 
                                    findinterval(3, notenumber)]], 
                            [0, 1, [notenumber, 
                                    notenumber, 
                                    findinterval(6, notenumber)]], 
                            [0, 1, [notenumber, 
                                    notenumber, 
                                    findinterval(5, notenumber)]], 
                            [0, 1, [notenumber, 
                                    notenumber, 
                                    notenumber]]]                             
    for i in range(10): 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1] + 12, 
                                 chordlist[i][2][2]]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1] - 12, 
                                 chordlist[i][2][2]]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1] + 24, 
                                 chordlist[i][2][2]]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1] - 24, 
                                 chordlist[i][2][2]]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1] + 36, 
                                 chordlist[i][2][2]]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1] - 36, 
                                 chordlist[i][2][2]]]) 
    for i in range(70): 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1], 
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                                 chordlist[i][2][2] + 12]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1], 
                                 chordlist[i][2][2] - 12]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1], 
                                 chordlist[i][2][2] + 24]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1], 
                                 chordlist[i][2][2] - 24]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1], 
                                 chordlist[i][2][2] + 36]]) 
        chordlist.append([0, 1, [chordlist[i][2][0], 
                                 chordlist[i][2][1], 
                                 chordlist[i][2][2] - 36]]) 
 
    for i in range (0, len(chordlist)): #mark root pos 
        a=min(chordlist[i][2]) 
        for j in range(0, 3): 
            if chordlist[i][2][j] != a: 
                if chordlist[i][2][j] - a not in roottestref: 
                    chordlist[i][1] = 0 
    for i in range (0, len(chordlist)): #2ndinversions 
        a=min(chordlist[i][2]) 
        aplusforth = (a + 5) % 12 
        for j in range(0, 3): 
            if chordlist[i][2][j] % 12 == aplusforth: 
                chordlist[i][0] = 33 
    if not cadence: 
        for i in range (0, len(chordlist)): # open fifths 
            notopenfifth=0 
            a=min(chordlist[i][2]) 
            for j in range(0, 3): 
                if (chordlist[i][2][j] - a) not in openfifthstestref: 
                    notopenfifth=1 
            if notopenfifth == 0: 
                chordlist[i][0] = 33               
    for i in range(len(chordlist) - 1, -1, -1): #range violations 
        for j in range(0, 3): 
            if (chordlist[i][2][j] < noterange[0] or 
            chordlist[i][2][j] > noterange[1]): 
                chordlist[i][0] = 33 
    for i in range(len(chordlist) - 1, -1, -1): 
        if chordlist[i][0] == 33: 
            chordlist.remove(chordlist[i]) 
    for i in range (0, len(chordlist)): #add inverses 
        chordlist.append([chordlist[i][0], 
                                     chordlist[i][1], 
                                     [chordlist[i][2][0], 
                                      chordlist[i][2][2], 
                                      chordlist[i][2][1]]]) 
    u = [] #removeduplicates 
    for x in chordlist: 
        if x not in u: 
            u.append(x) 
    chordlist=u 
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    return chordlist 
def findinterval(interval, note): 
    a = (Mode[((Mode.index(note % 12) + 
                (interval - Sign(interval))) % 7)]) 
    if abs(interval) == 1: 
        return note 
    else:   
        if Sign(interval) == 1: 
            while a <= note: 
                a=a + 12 
        else: 
            while a < (note - 12): 
                a=a + 12 
        if interval in range(9, 16): 
            a=a + 12 
        if interval in range(16, 23): 
            a=a + 24 
        if interval in range(-15, -8): 
            a=a - 12 
        if interval in range(-22, -15): 
            a=a - 24 
        return a 
def firstnotechoice(): 
    voicing=choice(firstchoices[first]) 
    return [findinterval(voicing[0], notenumber), 
            findinterval(voicing[1], notenumber)] 
    return [50, 65] 
def perfectdirecttest(a1, a2, b1, b2): 
    if (a1 - a2 != 0 and b1 - b2 != 0): 
        if (abs(a2 - b2) in perfectconsonance and 
            (Sign(a1 - a2) == Sign(b1 - b2))): 
            return True 
        else: 
            return False 
    else: 
        return False 
def removeparallels(list): 
    for i in range(len(list)): 
        bass=min(list[i][2]) 
        lastnotes = [notebuffer[0], abuffer[0], bbuffer[0]] 
        lastnotes.sort() 
        notes=list[i][2][:] 
        notes.sort() 
        lastbass=min(lastnotes)              
        for j in ((0, 1), (0, 2), (1, 2)): 
            if perfectdirecttest(lastnotes[j[0]], 
                                 notes[j[0]], 
                                 lastnotes[j[1]], 
                                 notes[j[1]]): 
                list[i][0] += 1000 
                break 
    return list 
def removeharmonictritones(list): 
    if penult == False: 
        for i in range(len(list)): 
            bass=min(list[i][2]) 
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            for j in range(3): 
                if abs(bass - list[i][2][j]) in tritones: 
                    list[i][0] += 666 
    return list 
def samedirectiontest(a1, a2, b1, b2): 
    # for use with motion() 
    if ((a1 - a2) == 0) or ((b1 - b2) == 0): 
        return False 
    if (abs(a1 - a2) / (a1 - a2)) == (abs(b1 - b2) / (b1 - b2)): 
        return True 
def sameintervaltest(a1, a2, b1, b2): 
    # for use with motion() 
    if (a1 - a2) == (b1 - b2): 
        return True 
 
def illegalmelodicintervalstest(a, b): 
    if abs(a - b) == 8 and Sign(a - b) == 1: 
        return False 
    elif abs(a - b) not in legalmelodicintervals: 
        return True 
    else: 
        return False 
     
def removeillegalmelintervals(list): 
    for i in range(0, len(list)): 
        if illegalmelodicintervalstest(abuffer[0], list[i][2][1]): 
            list[i][0] += 10000 
            continue 
        if illegalmelodicintervalstest(bbuffer[0], list[i][2][2]): 
            list[i][0] += 10000 
    return list 
 
 
def removeunision(list): 
    if not cadence: 
        for i in range(len(list)): 
            if (list[i][2][0] % 12 == 
            list[i][2][1] % 12 == 
            list[i][2][2]): 
                list[i][0] += 1000000 
    return list 
 
def subtractptsfortriad(list): 
    for i in range(len(list)): 
        if ((list[i][2][0] % 12 != list[i][2][1] % 12) and 
            (list[i][2][0] % 12 != list[i][2][2] % 12) and 
            (list[i][2][1] % 12 != list[i][2][2] % 12)): 
            list[i][0] -= 2 
    return list 
         
             
#antepenult 
def musthave1and3not6(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        for j in range(3): 
            semitones[j]  = Mode.index(semitones[j] % 12) + 1 
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        if (1 not in semitones or 
            3 not in semitones or 
            6 in semitones): 
            list[i][0] += 100000 
    return list 
 
def removechordswithdoubled3(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        for j in range(3): 
            semitones[j] = Mode.index(semitones[j] % 12) + 1 
        if (semitones.count(3) > 1): 
            list[i][0] += 1000000 
    return list  
 
def removechordswithout6inbassand661(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        semitones.sort() 
        for j in range(3): 
            semitones[j]  = Mode.index(semitones[j] % 12) + 1 
        if semitones != [6, 1, 6] and semitones != [6, 6, 1]: 
            list[i][0] += 100000 
    return list 
 
def musthave135and1or3inbass(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        semitones.sort() 
        for j in range(3): 
            semitones[j]  = Mode.index(semitones[j] % 12) + 1 
        if semitones[0] != 3 and semitones[0] != 1:  
            list[i][0] += 100000 
        for j in range(1, 3): 
            if (semitones[j] != 1 and 
                semitones[j] != 3 and 
                semitones[j] != 5): 
                list[i][0] += 100000 
    return list 
 
#penult 
 
 
 
 
def removechordswithout7thdegree(list): 
    for i in range(len(list)): 
        found=False 
        for j in range(3): 
            if list[i][2][j] % 12 == Mode[6]: 
                found=True 
        if not found: 
            list[i][0] += 100000 
    return list 
 
def musthave5inbassand7and2(list): 
    for i in range(len(list)): 
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        semitones=list[i][2][:] 
        semitones.sort() 
        for k in range(3): 
            l=semitones[k] % 12 
            semitones[k] = Mode.index(l) + 1 
        if (semitones[0] != 5 or 
            2 not in semitones or 
            7 not in semitones): 
            list[i][0] = 100000000 
    return list     
         
def remove7thbelow4thunless7thisinbass(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        semitones.sort() 
        for k in range(3): 
            l=semitones[k] % 12 
            semitones[k] = Mode.index(l) + 1 
        if (semitones[0] == 7 and 
            semitones[1] == 4 or 
            semitones[0] == 7 and 
            semitones[2] == 4): 
            list[i][0] = 1000000 
    return list 
 
def raise7thdegree(list): 
    if (moderef != aeolian and moderef != dorian): 
        return list 
    for i in range(len(list)): 
        for j in range(3): 
            if list[i][2][j] % 12 == Mode[6]: 
                list[i][2][j] += 1 
    return list 
 
def removeharmonicoctaves(list): 
    for i in range(len(list)): 
        for j in ((0, 1), (0, 2), (1, 2)): 
            if list[i][2][j[0]] % 12 == list[i][2][j[1]] % 12: 
                list[i][0] += 10000000 
                break 
    return list 
 
def removechordswithout7inbassand724(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        semitones.sort() 
        for j in range(3): 
            semitones[j]  = Mode.index(semitones[j] % 12) + 1 
        if semitones != [7, 2, 4] and semitones != [7, 4, 2]: 
            list[i][0] += 100000 
    return list 
 
def musthave2inbassandnotcomp724(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        semitones.sort() 
        for j in range(3): 
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            semitones[j]  = Mode.index(semitones[j] % 12) + 1 
        if semitones != [2, 7, 4] and semitones != [2, 4, 7]: 
            list[i][0] += 100000 
    return list 
         
#for final chord 
def musthave7and2goto1(list): 
    lastchord = [notebuffer[0], abuffer[0], bbuffer[0]] 
    lastchord2=lastchord[:] 
    for i in range(3): 
        if lastchord[i] % 12 not in Mode: 
            lastchord[i] -= 1  
        lastchord[i] = Mode.index(lastchord[i] % 12) + 1 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        for k in range(3): 
            l=semitones[k] % 12 
            semitones[k] = Mode.index(l) + 1 
            if (lastchord[k] == 7 or lastchord[k] == 2): 
                if (semitones[k] != 1 or 
                    abs(list[i][2][k] - lastchord2[k]) > 3):  
                    list[i][0] += 100000 
                    break 
    return list 
 
def avoidunision(list): 
    for i in range(len(list)): 
        if (list[i][2][0] == list[i][2][1] and 
            list[i][2][0] == list[i][2][2]): 
            d=min([abuffer[0], bbuffer[0]]) 
            if abuffer[0] == d: 
                list[i][2][1] -= 12 
            if bbuffer[0] == d: 
                list[i][2][2] -= 12 
    return list 
 
def musthavefinalisinbass(list): 
    for i in range(len(list)): 
        if min(list[i][2]) % 12 != Finials % 12: 
            list[i][0] += 1000000 
    return list 
 
def removechordswithminor3rds(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        semitones.sort() 
        for j in (1, 2): 
            if (semitones[j] - semitones[0]) % 12 == 3: 
                list[i][0] += 10000000 
    return list 
 
def removeinversions(list): 
    for i in range(len(list)): 
        if list[i][1] == 0: 
            list[i][0] += 100000000 
    return list 
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def musthave1inbassand113(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        semitones.sort() 
        for j in range(3): 
            semitones[j]  = Mode.index(semitones[j] % 12) + 1 
        if semitones != [1, 1, 3] and semitones != [1, 3, 1]: 
            list[i][0] += 100000 
    return list 
 
def raise3rd(list): 
    for i in range(len(list)): 
        for j in range(3): 
            if list[i][2][j] % 12 == Mode[2]: 
                list[i][2][j] += 1 
    return list 
 
def only1and5allowed(list): 
    for i in range(len(list)): 
        semitones=list[i][2][:] 
        semitones.sort() 
        for j in range(3): 
            semitones[j]  = Mode.index(semitones[j] % 12) + 1 
        if semitones != [1, 1, 5] and semitones != [1, 5, 1]: 
            list[i][0] += 100000 
    return list 
### 
     
         
def setmode(final): 
    print final 
    Finials=final 
    global Finials 
    global Mode 
    Mode = [final] 
    a=0 
    while a < 7: 
        Mode.append((final + moderef[a]) % 12) 
        a=a + 1 
    Mode.reverse() 
    Mode.pop() 
    Mode.reverse() 
    print 'Mode = ', Mode 
 
def Sign(x): 
    if x >= 0: 
        return 1 
    else: 
        return -1 
 
def triadscoringmode1(list): 
    for i in range(0, len(list)): 
        list[i][0] += (measureintervalkey[abs(list[i][2][1] - 
                                              abuffer[0])] + 
                       measureintervalkey[abs(list[i][2][2] - 
                                              bbuffer[0])]) 
        if list[i][2][1] == min(list[i][2]): 
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            list[i][0] -= ((measureintervalkey[abs(list[i][2][1] - 
                                                  abuffer[0])]) / 2) 
        if list[i][2][2] == min(list[i][2]): 
            list[i][0] -= ((measureintervalkey[abs(list[i][2][2] - 
                                                  bbuffer[0])]) / 2) 
        if first == 2: 
            if list[i][1] == 1: 
                list[i][0] += -1 
        else: 
            if list[i][1] == 1: 
                list[i][0] += -2 
def triadscoringmode2(list): 
    for i in range(0, len(list)): 
        list[i][0] += (measureintervalkey[abs(list[i][2][1] - 
                                              abuffer[0])] + 
                       measureintervalkey[abs(list[i][2][2] - 
                                              bbuffer[0])]) 
        if list[i][2][1] == min(list[i][2]): 
            list[i][0] -= ((measureintervalkey[abs(list[i][2][1] - 
                                                  abuffer[0])]) / 2) 
        if list[i][2][2] == min(list[i][2]): 
            list[i][0] -= ((measureintervalkey[abs(list[i][2][2] - 
                                                  bbuffer[0])]) / 2) 
        if cf == exbot: 
            if list[i][1] == 1: 
                list[i][0] += -1 
        else: 
            if list[i][1] == 1: 
                list[i][0] += -2 
 
 
def removelastvoicingfromlist(list): 
    for i in range(len(list)): 
        if (((notebuffer[0] - abuffer[0]) == 
            (notenumber - list[i][2][1])) and 
        ((notebuffer[0] - bbuffer[0]) == 
         (notenumber - list[i][2][2]))): 
            list[i][0] += 300 
        if (([notebuffer[0], abuffer[0], bbuffer[0]] == 
             [list[i][2][0], list[i][2][2], list[i][2][1]]) or 
            ([notebuffer[0], abuffer[0], bbuffer[0]] == 
             [list[i][2][0], list[i][2][1], list[i][2][2]])): 
            list[i][0] += 300 
    return list 
     
 
def penalizeallsamemotion(list): 
    for i in range(len(list)): 
        if ((Sign(notenumber - notebuffer[0]) == 
             Sign(list[i][2][1] - abuffer[0]) == 
             Sign(list[i][2][2] - bbuffer[0])) and 
            (notenumber - notebuffer[0] != 0) and 
            (list[i][2][1] - abuffer[0] != 0) and 
            (list[i][2][2] - bbuffer[0] != 0)): 
            list[i][0] += 200 
    return list 
print '''Hello! Welcome to the Fuxian Counterpoint software. 
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Please choose a style. 
1: Student Simulation 
2: Comparision with existing answer''' 
 
mode2=input('Mode 1 or 2?') - 1 
 
if not mode2: 
    pypm.Initialize() 
    for i in range(0, pypm.CountDevices()): 
        if pypm.GetDeviceInfo(i)[2] == 1: 
            ins.append(i) 
    for i in range(0, pypm.CountDevices()): 
        if pypm.GetDeviceInfo(i)[3] == 1: 
            outs.append(i) 
    print len(ins), ' MIDI Input Devices Found:' 
    for i in range(0, len(ins)): 
        print '    ', i, ': ', pypm.GetDeviceInfo(ins[i])[1] 
    midiinnumber = ins[input('MIDI In Device?: ')] 
    midiinput = pypm.Input(midiinnumber) 
    print 
    print len(outs), ' MIDI Output Devices Found:' 
    for i in range(0, len(outs)): 
        print '    ', i, ': ', pypm.GetDeviceInfo(outs[i])[1] 
    midioutnumber = outs[input('MIDI Out Device?: ')] 
    midioutput = pypm.Output(midioutnumber, 10) 
 
    print 'Mode Choices' 
    print '0: dorian 62' 
    print '1: phrygian 64' 
    print '2: lydian 65 (F major)' 
    print '3: mixolydian 67 (G major)' 
    print '4: aeolian 69' 
    print '5: ionian 72' 
    moderef=moderefs[input('Mode Choice?: ')] 
    first=input('''The Cantus Firmus is the _____ voice. 
    1: Top 
    2: Middle 
    3: Bottom 
 
    ''') 
    first=first - 1 
    print 'Please choose a cadence button:' 
    time.sleep(1) 
    while midiinput.Poll() == 0: 
        time.sleep(1.5) 
    cadencebutton=midiinput.Read(1)[0][0][1] 
    time.sleep(.5) 
    while midiinput.Poll() == 0: 
        time.sleep(1.5) 
    print '1', midiinput.Read(1)[0][0][2] 
    print 'Ok, here we go....' 
    time.sleep(.5) 
    print 'Please play the final (Tonic):' 
    time.sleep(.5) 
    while midiinput.Poll() == 0: 
        time.sleep(1.5) 
    setmode(midiinput.Read(1)[0][0][1] % 12) 
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    while midiinput.Poll() == 0: 
        time.sleep(1) 
    print '2', midiinput.Read(1)[0][0][2] 
    while midiinput.Poll() == 0: 
        time.sleep(1) 
    note=midiinput.Read(1) 
    time.sleep(1) 
    while midiinput.Poll() == 0: 
        time.sleep(1) 
    midiinput.Read(1) 
    print 'note: ', note 
    notenumber=note[0][0][1] 
    addtobuffer(notebuffer, notenumber) 
    ab=firstnotechoice() 
    ab.sort() 
    a=ab[0] 
    b=ab[1] 
    addtobuffer(abuffer, a) 
    addtobuffer(bbuffer, b) 
    midioutput.WriteShort(0x90, notenumber, note[0][0][2]) 
    midioutput.WriteShort(0x90, a, note[0][0][2]) 
    midioutput.WriteShort(0x90, b, note[0][0][2]) 
    time.sleep(.2) 
    midioutput.WriteShort(0x90, notenumber, 0) 
    midioutput.WriteShort(0x90, a, 0) 
    midioutput.WriteShort(0x90, b, 0) 
    print 'first:: ', notenumber, a, b 
    now=True 
    while now == True: 
        while midiinput.Poll() == 0: 
            time.sleep(.05)     
        note=midiinput.Read(1) 
        notenumber=note[0][0][1] 
        if (notenumber % 12 not in Mode and 
            notenumber != cadencebutton): 
            print 'illegalnote', notenumber 
            midioutput.WriteShort(0x90, notenumber, note[0][0][2]) 
            time.sleep(0.1) 
            midioutput.WriteShort(0x90, notenumber, 0) 
            break 
        if note[0][0][2] != 0: #This ignores noteoffs 
            if anteantepenult: 
                anteantepenult=False 
                antepenult= True 
            elif antepenult: 
                antepenult=False 
                penult=True 
            elif penult: 
                penult=False 
                cadence=True 
            elif notenumber == cadencebutton: 
                anteantepenult=True 
                print 'cadencing...' 
                continue 
            triadchoices=createlist(notenumber) 
            if 0 in triadchoices: 
                print '0!!!createlist' 
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                triadchoices.remove(0) 
            if not cadence: 
                triadchoices=removeparallels(triadchoices) 
            if 0 in triadchoices: 
                print '0!!!paral' 
                triadchoices.remove(0) 
            triadchoices=removeillegalmelintervals(triadchoices) 
            if 0 in triadchoices: 
                print '0!!!melint' 
                triadchoices.remove(0) 
            if not penult: 
                triadchoices=removeharmonictritones(triadchoices) 
            triadchoices=removelastvoicingfromlist(triadchoices) 
            triadchoices=penalizeallsamemotion(triadchoices) 
            triadchoices=removeunision(triadchoices) 
            if antepenult: 
                if Mode[1] - Mode[0] == 1: 
                    if first == 2: 
                        
triadchoices=musthave135and1or3inbass(triadchoices) 
                    else: 
                        triadchoices=( 
                        removechordswithout6inbassand661(triadchoices)) 
                else: 
                    triadchoices=musthave1and3not6(triadchoices) 
                    triadchoices=removechordswithdoubled3(triadchoices) 
            if penult: 
                if Mode[1] - Mode[0] == 1: 
                    if first == 2: 
                        triadchoices=( 
                        musthave2inbassandnotcomp724(triadchoices)) 
                    else: 
                        triadchoices=( 
                        removechordswithout7inbassand724(triadchoices)) 
                else: 
                    triadchoices=( 
                    removechordswithout7thdegree(triadchoices)) 
                    triadchoices=( 
                    remove7thbelow4thunless7thisinbass(triadchoices)) 
                    triadchoices=removeharmonicoctaves(triadchoices) 
                    if first != 2: 
                        triadchoices=( 
                        musthave5inbassand7and2(triadchoices)) 
                    triadchoices=raise7thdegree(triadchoices) 
            if cadence: 
                if Mode[1] - Mode[0] == 1: 
                    if first == 2: 
                        triadchoices=only1and5allowed(triadchoices) 
                    else: 
                        
triadchoices=musthave1inbassand113(triadchoices) 
                        triadchoices=raise3rd(triadchoices) 
                else: 
                    triadchoices=musthave7and2goto1(triadchoices)                 
                    triadchoices=removeinversions(triadchoices) 
                    
triadchoices=removechordswithminor3rds(triadchoices) 
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                    triadchoices=musthavefinalisinbass(triadchoices) 
                    triadchoices=avoidunision(triadchoices) 
            triadscoringmode1(triadchoices) 
            subtractptsfortriad(triadchoices) 
            triadchoices.sort() 
            if triadchoices[0][0] > 999: 
                for i in range(len(triadchoices)): 
                    print i, ':', triadchoices[i] 
            else: 
                print triadchoices[0] 
            a=triadchoices[0][2][1] 
            b=triadchoices[0][2][2]       
            midioutput.WriteShort(0x90, notenumber, note[0][0][2]) 
            midioutput.WriteShort(0x90, a, note[0][0][2]) 
            midioutput.WriteShort(0x90, b, note[0][0][2]) 
            time.sleep(0.1) 
            addtobuffer(abuffer, a) 
            addtobuffer(bbuffer, b) 
            addtobuffer(notebuffer, notenumber) 
        else: 
            midioutput.WriteShort(0x90, notenumber, 0) 
            midioutput.WriteShort(0x90, a, 0) 
            midioutput.WriteShort(0x90, b, 0) 
            if cadence: 
                break 
    midiinput=None 
    midioutput=None 
    pypm.Terminate() 
    time.sleep(2) 
if mode2: 
    pypm.Initialize() 
    for i in range(0, pypm.CountDevices()): 
        if pypm.GetDeviceInfo(i)[2] == 1: 
            ins.append(i) 
    for i in range(0, pypm.CountDevices()): 
        if pypm.GetDeviceInfo(i)[3] == 1: 
            outs.append(i) 
    print len(ins), ' MIDI Input Devices Found:' 
    for i in range(0, len(ins)): 
        print '    ', i, ': ', pypm.GetDeviceInfo(ins[i])[1] 
    midiinnumber = ins[input('MIDI In Device?: ')] 
    midiinput = pypm.Input(midiinnumber) 
    print 
    print len(outs), ' MIDI Output Devices Found:' 
    for i in range(0, len(outs)): 
        print '    ', i, ': ', pypm.GetDeviceInfo(outs[i])[1] 
    midioutnumber = outs[input('MIDI Out Device?: ')] 
    midioutput = pypm.Output(midioutnumber, 10) 
 
    relearn=input('relearn?') 
    if relearn: 
        extop = [] 
        exmid = [] 
        exbot = [] 
        print 
        print 'Mode Choices' 
        print '0: dorian 62' 
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        print '1: phrygian 64' 
        print '2: lydian 65 (F major)' 
        print '3: mixolydian 67 (G major)' 
        print '4: aeolian 69' 
        print '5: ionian 72' 
        moderef=moderefs[input('Mode Choice?: ')] 
        while midiinput.Poll() == 0: 
            time.sleep(1.5) 
        midiinput.Read(50) 
        keepgoing=True 
        while keepgoing: 
            while midiinput.Poll() == 0: 
                time.sleep(.3) 
            note=midiinput.Read(1) 
            if note[0][0][0] > 142 and note [0][0][0] < 149: 
                if note[0][0][1] == 28: 
                    keepgoing=0 
                if note[0][0][2] != 0 and note[0][0][1] != 28: 
                    extop.append(note[0][0][1]) 
        midiinput.Read(20) 
        print 'extop', extop 
        keepgoing=1 
        while keepgoing: 
            while midiinput.Poll() == 0: 
                time.sleep(.3) 
            note=midiinput.Read(1) 
            if note[0][0][0] > 142 and note [0][0][0] < 149: 
                if note[0][0][1] == 28 and note[0][0][2] != 0: 
                    keepgoing=0 
                if note[0][0][2] != 0 and note[0][0][1] != 28: 
                    exmid.append(note[0][0][1]) 
        print 'exmid', exmid 
        midiinput.Read(20) 
        keepgoing=1 
        while keepgoing: 
            while midiinput.Poll() == 0: 
                time.sleep(.3) 
            note=midiinput.Read(1) 
            if note[0][0][0] > 142 and note [0][0][0] < 149: 
                if note[0][0][1] == 28 and note[0][0][2] != 0: 
                    keepgoing=0 
                if note[0][0][2] != 0 and note[0][0][1] != 28: 
                    exbot.append(note[0][0][1]) 
        print 'exbot', exbot 
        cf=input('cf?') 
        setmode(cf[-1] % 12) 
    time.sleep(5) 
    antepenindex=len(cf) - 4 
    print antepenindex 
    midioutput.WriteShort(0x90, extop[0], note[0][0][2]) 
    midioutput.WriteShort(0x90, exmid[0], note[0][0][2]) 
    midioutput.WriteShort(0x90, exbot[0], note[0][0][2]) 
    time.sleep(.2) 
    midioutput.WriteShort(0x90, extop[0], 0) 
    midioutput.WriteShort(0x90, exmid[0], 0) 
    midioutput.WriteShort(0x90, exbot[0], 0) 
    if cf == extop: 
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        abuffer=exmid[:] 
        abufferkeep=exmid[:] 
    else: 
        abuffer=extop[:] 
        abufferkeep=extop[:] 
    if cf == exbot: 
        bbuffer=exmid[:] 
        bbufferkeep=exmid[:] 
    else: 
        bbuffer=exbot[:] 
        bbufferkeep=exbot[:] 
    notebuffer=cf[:] 
    notebufferkeep=cf[:] 
    for i in range(len(extop) - 1): 
        if i == antepenindex: 
            antepenult=1 
        elif antepenult: 
            antepenult=False 
            penult=True 
        elif penult: 
            penult=False 
            cadence=True 
        notenumber=cf[i + 1] 
        triadchoices=createlist(notenumber) 
        if 0 in triadchoices: 
            print '0!!!createlist' 
            triadchoices.remove(0) 
        if not cadence: 
            triadchoices=removeparallels(triadchoices) 
        if 0 in triadchoices: 
            print '0!!!paral' 
            triadchoices.remove(0) 
        triadchoices=removeillegalmelintervals(triadchoices) 
        if 0 in triadchoices: 
            print '0!!!melint' 
            triadchoices.remove(0) 
        if not penult: 
            triadchoices=removeharmonictritones(triadchoices) 
        triadchoices=removelastvoicingfromlist(triadchoices) 
        triadchoices=penalizeallsamemotion(triadchoices) 
        triadchoices=removeunision(triadchoices) 
        if antepenult: 
            if Mode[1] - Mode[0] == 1: 
                if cf == exbot: 
                    triadchoices=musthave135and1or3inbass(triadchoices) 
                else: 
                    triadchoices=( 
                    removechordswithout6inbassand661(triadchoices)) 
            else: 
                triadchoices=musthave1and3not6(triadchoices) 
                triadchoices=removechordswithdoubled3(triadchoices) 
        if penult: 
            if Mode[1] - Mode[0] == 1: 
                if cf == exbot: 
                    triadchoices=( 
                    musthave2inbassandnotcomp724(triadchoices)) 
                else: 
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                    triadchoices=( 
                    removechordswithout7inbassand724(triadchoices)) 
            else: 
                triadchoices=( 
                removechordswithout7thdegree(triadchoices)) 
                triadchoices=( 
                remove7thbelow4thunless7thisinbass(triadchoices)) 
                triadchoices=( 
                removeharmonicoctaves(triadchoices)) 
                if cf != exbot: 
                    triadchoices=musthave5inbassand7and2(triadchoices) 
                triadchoices=raise7thdegree(triadchoices) 
        if cadence: 
            if Mode[1] - Mode[0] == 1: 
                if cf == exbot: 
                    triadchoices=only1and5allowed(triadchoices) 
                else: 
                    triadchoices=musthave1inbassand113(triadchoices) 
                    triadchoices=raise3rd(triadchoices) 
            else: 
                triadchoices=musthave7and2goto1(triadchoices)               
                triadchoices=removeinversions(triadchoices) 
                triadchoices=removechordswithminor3rds(triadchoices) 
                triadchoices=musthavefinalisinbass(triadchoices) 
                triadchoices=avoidunision(triadchoices) 
        triadscoringmode2(triadchoices) 
        subtractptsfortriad(triadchoices) 
        triadchoices.sort() 
        fuxanswer = [cf[m - 1], abufferkeep[m - 1], bbufferkeep[m - 1]] 
        if (triadchoices[0][2] == fuxanswer or 
        triadchoices[0][2] == [cf[m - 1], 
                               bbufferkeep[m - 1], 
                               abufferkeep[m - 1]]): 
            finalreport.append([[], m, 'Same!', triadchoices[0]]) 
        else: 
            finalreport.append([[], 
                                m, 
                                'Computer Answer', 
                                triadchoices[0]]) 
            foundit=0 
            for k in range (0, len(triadchoices)): 
                if fuxanswer in triadchoices[k]: 
                    finalreport.append([[], 
                                        m, 
                                        'Fux Answer', 
                                        k, 
                                        triadchoices[k]]) 
                    foundit=1 
                if ([cf[m - 1], 
                    bbufferkeep[m - 1], 
                    abufferkeep[m - 1]] in 
                triadchoices[k]): 
                    finalreport.append([[], 
                                        m, 
                                        'Fux Inverse', 
                                        k, 
                                        triadchoices[k]]) 
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            if foundit == 0: 
                finalreport.append([[], m, fuxanswer, '!!! missing']) 
        finalreport.append([]) 
        notebuffer.pop(0) 
        abuffer.pop(0) 
        bbuffer.pop(0) 
        m += 1 
        a=triadchoices[0][2][1] 
        b=triadchoices[0][2][2] 
        midioutput.WriteShort(0x90, notenumber, note[0][0][2]) 
        midioutput.WriteShort(0x90, a, note[0][0][2]) 
        midioutput.WriteShort(0x90, b, note[0][0][2]) 
        time.sleep(.2) 
        midioutput.WriteShort(0x90, notenumber, 0) 
        midioutput.WriteShort(0x90, a, 0) 
        midioutput.WriteShort(0x90, b, 0) 
    print 'Final Report:' 
    for i in range(len(finalreport)): 
        print finalreport[i] 
    midiinput=None 
    midioutput=None 
    pypm.Terminate() 
    time.sleep(2) 
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Appendix B 

 

Program Output: 

 

Mode 2 
 
 

Table B-1: A comparison of software-assigned scores for the 

solutions in figure B-1. 

Measure Source Score     Chord  

2 Computer -2 65, 53, 50 

 Fux -2 65, 57, 50 

3 Computer -1 64, 57, 48 

 Fux 0 64, 60, 57 

4 Same!   

5 Same!   

6 Computer -1 65, 59, 50 

 Fux 1 65, 62, 50 

7 Same!   

8 Computer -1 67, 60, 52 

 Fux 0 67, 64, 60 

9 Same!   

10 Same!   

11 Same!    
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Figure B-1: Fux’s answer to the example in the D mode with the cantus firmus 

in the top voice and the software’s mode 2 results below. 
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Table B-2: A comparison of software-assigned scores for the 

solutions in figure B-2. 

Measure Source Score     Chord  

2 Computer -2 65, 65, 50 

 Fux -2 65, 69, 50 

3 Computer -1 64, 69, 48 

 Fux 3 64, 72, 52 

4 Same!   

5 Same!   

6 Computer -1 65, 71, 50 

 Fux 1 65, 74, 50 

7 Same!   

8 Computer -1 67, 72, 52 

 Fux 1000 67, 76, 48 

9 Same!   

10 Same!   

11 Same!    
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Figure B-3: Fux’s answer to the example in the D mode with the cantus firmus in 

the middle voice and the software’s mode 2 results below. 
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Table B-4: A comparison of software-assigned scores for the 

solutions in figure B-4. 

Measure Source Score     Chord  

2 Computer 0 53, 65, 62 

 Fux 0 53, 69, 60 

3 Same!   

4 Same!   

5 Computer 0 55, 67, 60 

 Fux 1 55, 65, 57 

6 Same!   

7 Computer -1 57, 65, 50 

 Fux 0 57, 64, 57 

8 Computer -1 67, 60, 52 

 Fux 2 55, 67, 58 

9 Computer 1 53, 69, 50 

 Fux 2 55, 64, 60 

10 Same!    

11 Same!    
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Figure B-4: Fux’s answer to the example in the D mode with the cantus firmus 

in the bottom voice and the software’s mode 2 results below. 
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Table B-5: A comparison of software-assigned scores for the 

solutions in figure B-5. 

Measure Source Score     Chord  

2 Computer -2 60, 55, 52 

 Fux -2 60, 57, 53 

3 Computer -2 62, 57, 53 

 Fux 0 62, 50, 53 

4 Computer -1 60, 57, 53 

 Fux 1199 60, 52, 45 

5 Computer -1 57, 52, 48 

 Fux 0 67, 64, 41 

8 Same!   

9 Same   

10 Same!    
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Figure B-5: Fux’s answer to the example in the E mode with the cantus firmus 

in the top voice and the software’s mode 2 results below. 
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Table B-6: A comparison of software-assigned scores for the 

solutions in figure B-6. 

Measure Source Score     Chord  

2 Computer -2 60, 67, 52 

 Fux 0 60, 64, 57 

3 Computer 0 62, 62, 59 

 Fux 1 62, 65, 50 

4 Computer -1 60, 64, 57 

 Fux -1 62, 69, 50 

5 Computer -2 57, 69, 53 

 Fux -2 57, 72, 53 

6 Same!   

7 Computer -1 67, 72, 52 

 Fux 0 67, 76, 60 

8 Same!   

9 Same!   

10 Same!    
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Figure B-6: Fux’s answer to the example in the E mode with the cantus firmus 

in the middle voice and the software’s mode 2 results below. 
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Table B-7: A comparison of software-assigned scores for the 

solutions in figure B-7. 

Measure Source Score     Chord  

2 Computer 0 48, 67, 64 

 Fux 2 48, 64, 60 

3 Computer 0 50, 65, 59 

 Fux 0 50, 65, 57 

4 Same!   

5 Same!   

6 Same!   

7 Computer -1 55, 64, 59 

 Fux 2 55, 67, 60 

8 Same!   

9 Same!   

10 Same!    
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Figure B-7: Fux’s answer to the example in the E mode with the cantus firmus 

in the bottom voice and the software’s mode 2 results below. 



  98 

 

Table B-8: A comparison of software-assigned scores for the 

solutions in figure B-8. 

Measure Source Score     Chord  

2 Same!   

3 Same!   

4 Computer -1 65, 60, 57 

 Fux 0 65, 62, 50 

5 Computer -1 62, 62, 46 

 Fux 0 62, 58, 55 

6 Same!   

7 Computer 0 65, 58, 50 

 Fux 0 65, 57, 53 

8 Computer -4 72, 57, 53 

 Fux 8 72, 69, 45 

9 Computer -1 69, 69, 69 

 Fux 0 69, 65, 50 

10 Computer 1 65, 69, 53 

 Fux 100000 65, 62, 50 

11 Same!    

12 Same!    
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Figure B-8: Fux’s answer to the example in the F mode with the cantus firmus 

in the top voice and the software’s mode 2 results below. 
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Table B-9: A comparison of software-assigned scores for the 

solutions in figure B-9. 

Measure Source Score     Chord  

2 Computer 0 67, 67, 64 

 Fux 1 67, 72, 64 

3 Same!   

4 Computer -2 65, 72, 69 

 Fux 0 65, 74, 62 

5 Same!   

6 Computer -2 64, 72, 57 

 Fux 1 65, 69, 55 

7 Computer -1 65, 69, 62 

 Fux 0 72, 67, 52 

8 Computer -4 72, 69, 53 

 Fux 0 72, 67, 52 

9 Same!   

10 Computer 0 65, 69, 53 

 Fux 100006 65, 77, 50 

11 Same!    

12 Computer 1 65, 77, 41  

 Fux 1 65, 77, 53  
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  Figure B-9: Fux’s answer to the example in the F mode with the cantus firmus 

  in the middle voice and the software’s mode 2 results below. 
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Table B-10: A comparison of software-assigned scores for the 

solutions in figure B-10. 

Measure Source Score     Chord  

2 Computer 0 55, 70, 64 

 Fux 0 55, 70, 62 

3 Computer 1 57, 69, 60 

 Fux 1 57, 72, 60 

4 Same!   

5 Computer 0 50, 69, 65 

 Fux 2 50, 70, 65 

6 Computer 2 52, 72, 69 

 Fux 4 52, 67, 72 

7 Computer -2 53, 72, 69 

 Fux 3 53, 69, 60 

8 Computer -1 60, 69, 53 

 Fux 3 53, 69, 60 

9 Same!   

10 Computer 0 53, 72, 69 

 Fux 2 53, 69, 65  

11 Same! 0 55, 70, 64  

12 Same! 1 53, 69, 65  
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Figure B-10: Fux’s answer to the example in the F mode with the cantus 

firmus in the bottom voice and the software’s mode 2 results below. 
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Table B-11: A comparison of software-assigned scores for the 

solutions in figure B-11. 

Measure Source Score     Chord  

2 Same!   

3 Same!   

4 Computer -2 55, 55, 52 

 Fux -2 55, 59, 52 

5 Computer 0 60, 55, 52 

 Fux 2 55, 59, 52 

6 Computer -2 64, 64, 48 

 Fux 0 64, 60, 48 

7 Same!   

8 Computer -3 67, 59, 52 

 Fux 0 67, 59, 52 

9 Same!   

10 Computer -1 60, 55, 52 

 Fux 0 60, 57, 45 

11 Computer -2 62, 59, 43 

 Fux -1 62, 54, 47 

12 Same!   

13 Same!   

14 Same!    
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Figure B-11: Fux’s answer to the example in the G mode with the cantus 

firmus in the top voice and the software’s mode 2 results below. 
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Table B-12: A comparison of software-assigned scores for the 

solutions in figure B-12. 

Measure Source Score     Chord  

2 Computer 0 60, 69, 57 

 Fux 1 60, 67, 52 

3 Same!   

4 Computer -2 55, 67, 52 

 Fux -2 55, 71, 52 

5 Same!   

6 Computer -3 64, 67, 52 

 Fux 0 55, 71, 52 

7 Same!   

8 Same!   

9 Computer -1 64, 71, 55 

 Fux 0 64, 69, 48 

10 Computer -1 60, 72, 45 

 Fux 3 60, 64, 48 

11 Same!   

12 Same!   

13 Same!   

14 Same!    
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Figure B-12: Fux’s answer to the example in the G mode with the cantus 

firmus in the middle voice and the software’s mode 2 results below. 
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Table B-13: A comparison of software-assigned scores for the 

solutions in figure B-13. 

Measure Source Score     Chord  

2 Computer -2 72, 60, 57 

 Fux -2 72, 64, 57 

3 Computer -1 71, 64, 55 

 Fux 0 71, 67, 64 

4 Computer 0 74, 67, 59 

 Fux 0 74, 65, 62 

5 Computer -1 72, 69, 65 

 Fux 1199 72, 64, 57 

6 Computer -2 76, 60, 57 

 Fux 3 76, 67, 55 

7 Computer -1 77, 69, 50 

 Fux 0 77, 69, 53 

8 Same!   

9 Computer -1 74, 67, 59 

 Fux 0 74, 65, 62 

10 Same!   

11 Same!   

12 Same!    
 
 

&

V
?

&

44

44

44

44

CF

Program

w

w
w

www

w

w

w

www

w
w
w

www

w

w
w

www

w

w

w

www

w

w

w

w
ww

w

w

w

ww
w

w

w

w

www

w

w
w

www

w
w

w

www

w
w#
w

www#

w
w

w

ww
 

Figure B-13 Fux’s answer to the example in the A mode with the cantus 

firmus in the top voice and the software’s mode 2 results below. 
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Table B-14: A comparison of software-assigned scores for the 

solutions in figure B-14. 

Measure Source Score     Chord  

2 Same!   

3 Computer -1 59, 64, 43 

 Fux 0 59, 67, 52 

4 Computer 0 62, 67, 47 

 Fux 0 62, 65, 50 

5 Same!   

6 Computer -2 64, 60, 57 

 Fux 1 64, 72, 57 

7 Computer -2 65, 72, 57 

 Fux 1000 65, 69, 50 

8 Computer -1 64, 69, 48 

 Fux 1 64, 72, 48 

9 Same!   

10 Same!   

11 Same!   

12 Same!    
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Figure B-14: Fux’s answer to the example in the A mode with the cantus 

firmus in the middle voice and the software’s mode 2 results below. 
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Table B-15: A comparison of software-assigned scores for the 

solutions in figure B-15. 

Measure Source Score     Chord  

2 Computer 0 48, 60, 57 

 Fux 0 48, 64, 57 

3 Same!   

4 Computer 0 50, 62, 59 

 Fux 0 50, 65, 60 

5 Same!   

6 Computer 0 52, 64, 60 

 Fux 3 52, 60, 55 

7 Same!   

8 Same!   

9 Same!   

10 Computer 1 48, 64, 45 

 Fux 202 48, 57, 52 

11 Same!   

12 Same!    
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Figure B-14: Fux’s answer to the example in the A mode with the cantus firmus 

in the bottom voice and the software’s mode 2 results below. 
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Table B-15: A comparison of software-assigned scores for the 

solutions in figure B-15. 

Measure Source Score     Chord  

2 Computer -4 64, 55, 48 

 Fux 1 64, 60, 48 

3 Computer -1 65, 60, 45 

 Fux -1 65, 57, 50 

4 Computer 0 67, 52, 48 

 Fux 0 67, 55, 52 

5 Computer -3 64, 55, 48 

 Fux 2 64, 60, 48 

6 Computer -2 69, 60, 41 

 Fux -2 69, 60, 53 

7 Computer -1 67, 60, 52 

 Fux 1 67, 64, 52 

8 Computer -1 64, 64, 48 

 Fux 0 64, 60, 57 

9 Computer -2 65, 60, 57  

 Fux 1 64, 60, 57  

10 Same!    

11 Same!    

12 Same!    
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Figure B-15: Fux’s answer to the example in the C mode with the cantus firmus in 

the top voice and the software’s mode 2 results below. 
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Table B-16: A comparison of software-assigned scores for the 

solutions in figure B-16. 

Measure Source Score     Chord  

2 Computer -2 64, 57, 60 

 Fux -2 64, 67, 60 

3 Computer 0 65, 65, 62 

 Fux 2 65, 69, 57 

4 Computer -1 67, 71, 52 

 Fux 0 67, 71, 55 

5 Computer -2 64, 71, 55 

 Fux -2 64, 72, 57 

6 Same!   

7 Computer -1 67, 72, 52 

 Fux 1 67, 76, 60 

8 Computer -2 64, 76, 60 

 Fux 0 64, 72, 60 

9 Computer -1 65, 72, 57 

 Fux -1 64, 72, 62 

10 Same!   

11 Same!   

12 Computer 1 60, 72, 48 

 Fux 1 60, 72, 60  
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Figure B-16: Fux’s answer to the example in the C mode with the cantus firmus in 

the middle voice and the software’s mode 2 results below. 
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