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Abstract. C major is often perceived as radiant and pure—a percep-
tion supported by historical tonal character theories [17, 18] and com-
monly reported in listening and performance contexts. Recent scholar-
ship suggests that tonal impressions arise from both acoustic properties
and cultural conventions [1]. Cognitive science further posits that musical
perception reflects not only sound itself, but also its structural organi-
sation [7]. Formal models such as Tymoczko’s geometric approach to
harmonic space and Ring’s transformational analysis of melodic motion
provide perspectives on how tonality is structured and perceived [20, 14].
These abstract geometric methodologies provide a powerful framework
for addressing the complexity of tonality. However, they do not explicitly
model the structural configurations perceived by listeners—such as pitch
sequences and intervallic relationships—as identified in cognitive studies.

To examine this perceptual structure, particularly pitch organisation,
we apply graph-theoretical analysis, modeling each piece as a network
in which nodes represent two-note pitch transitions (2-grams) and edges
indicate their sequential adjacency. By modelling perceived elements as
nodes, this method offers a framework for linking cognitive interpretation
with computational analysis, revealing structural properties. We selected
Bach’s complete solo string works for their consistent tonality and un-
accompanied texture, which reduce tuning-related complexity and likely
reflect the composer’s sensitivity to resonance and tonal design.

The result shows that works considered as more radiant exhibit higher
network heterogeneity (in graph theory terms), with a small number of
transitions that occur more frequently than the rest. To explore the un-
derlying causes, we conducted frequency and Pareto analyses of nodes,
which revealed that this was associated with symmetry in ascending and
descending intervals, reduced diversity in pitch intervals, and a concen-
tration of pitches leading to the tonic [Fig.1]. Notably, being in C major
did not necessarily imply greater radiance. Our findings indicate that
perceived radiance may emerge from the simplicity and regularity of cer-
tain tone sequences.
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Fig. 1. Two diagrams exploring possible factors contributing to network heterogeneity:
(1) a frequency distribution of pitch intervals, and (2) a Pareto chart of transitions
to the tonic. The vertical axis shows frequency; the horizontal axis indicates pitch
intervals as mod 12 residues, so that intervals differing by octaves (±12) are treated
as equivalent. Positive values represent ascending intervals; negative values represent
descending. Two contrasting pieces are shown: (A) Cello Suite No. 3 in C major, BWV
1009, and (B) Violin Sonata No. 3 in C major, BWV 1005. (1-A) shows symmetry
between ascending and descending intervals; (1-B) is asymmetrical and diverse. (2-
A) shows that a few transitions account for most movements toward the tonic; (2-B)
displays greater intervallic variety. To help interpret frequency, the number of nodes
and edges are indicated as [#Nodes/#Edges].
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