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Annotation: This article explores Avicenna’s musical theories as presented in his 

treatise Kitab al-Musiqa and examines their mathematical foundations. It highlights how 

Avicenna approached music not only as an art but as a scientific discipline, emphasizing 

ratios, intervals, and harmonics, and situates his work in the context of both medieval 

Islamic philosophy and the broader tradition of Pythagorean musical mathematics. The 

study underscores the continuity between Avicenna’s music theory, the natural sciences, 

and mathematical reasoning. 
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Introduction 

Avicenna (Ibn Sina, 980–1037 CE) stands as one of the most influential polymaths of 

the Islamic Golden Age, whose intellectual contributions spanned philosophy, medicine, 

logic, and the natural sciences. Among his lesser-studied but deeply significant 

contributions is his work on music theory, particularly articulated in Kitab al-Musiqa 

(Book of Music). Music, for Avicenna, was not merely an artistic or aesthetic endeavor 

but a field intrinsically linked to mathematics, philosophy, and cosmology. He regarded 

musical phenomena as manifestations of natural and numerical order, consistent with the 

Pythagorean conception that numerical ratios underlie all harmonious structures. This 

article aims to provide a detailed examination of Avicenna’s musical theory, emphasizing 

its mathematical foundations and its connections with broader philosophical and 

scientific principles. 

Avicenna inherited a rich musical heritage from both Greek and Islamic traditions. The 

Greeks, especially Pythagoras and the Neoplatonists, established a mathematical 

framework for understanding harmony, focusing on numerical ratios of string lengths and 

intervals. Early Islamic scholars, including Al-Farabi, refined these ideas and developed 

comprehensive treatises on music theory, linking acoustics, mathematics, and ethics. 

Avicenna built upon this intellectual foundation, integrating rigorous mathematical 

analysis with his philosophical insights into human perception and the soul. 
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Main body 

Avicenna’s Kitab al-Musiqa begins by situating music within a broader philosophical 

framework. He asserts that music has both physical and metaphysical dimensions, acting 

on the soul and affecting emotional and ethical states. This dual conception reflects his 

underlying metaphysical theory in which the human soul, or nafs, is responsive to 

numerical and harmonic structures in nature. In Avicenna’s view, understanding music 

requires both empirical observation—listening to and performing music—and abstract 

reasoning, specifically through mathematics. 

A central concept in Avicenna’s musical theory is the notion of intervals, defined as 

the ratio of lengths of vibrating strings or the frequencies of sounds produced. Drawing 

on the Pythagorean tradition, he identifies consonant intervals such as the octave (2:1), 

the fifth (3:2), and the fourth (4:3). These ratios are not arbitrary but are derived from the 

natural harmonics of vibrating bodies, which can be measured mathematically. Avicenna 

emphasizes that musical intervals are intelligible both to the senses and to the mind: the 

ear perceives consonance, but reason apprehends the underlying numerical relationship. 

Avicenna’s mathematical approach to music is evident in his treatment of scales and 

modes. He divides the octave into specific intervals, constructing scales according to 

precise ratios. For example, he describes the generation of diatonic scales through 

sequential applications of simple numerical ratios, demonstrating how a small set of 

fundamental intervals can produce a wide range of musical possibilities. The ratios are 

expressed as fractions, reflecting the direct influence of Greek arithmetic and the 

Pythagorean emphasis on number as the principle of harmony. 

In addition to the construction of scales, Avicenna investigates tempered tuning, 

recognizing the need to balance pure intervals with practical performance considerations. 

While he did not formalize modern equal temperament, he discusses adjustments to string 

lengths that allow instruments to play in multiple keys without producing discordant 

sounds. This attention to precision highlights Avicenna’s dual commitment to theoretical 

rigor and practical application. 

Avicenna also explores the mathematical basis of rhythm. He treats rhythm as a 

temporal counterpart to the spatial ratios of pitch, emphasizing proportionality in 

durations and patterns. For him, rhythm is a numerical structure that organizes musical 

time, ensuring coherence and balance in performance. This insight foreshadows later 

developments in both European and Islamic theories of meter, demonstrating Avicenna’s 

lasting influence on the conceptualization of temporal order in music. 

Another significant aspect of Avicenna’s approach is the connection between music, 

mathematics, and cosmology. In his philosophical framework, the universe itself is 

ordered according to numerical harmonies, and human music reflects this cosmic order. 

He suggests that studying musical ratios can yield insights into the structure of the world, 

a perspective that integrates metaphysics, natural philosophy, and aesthetics. Music 
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becomes, therefore, a bridge between sensory experience and rational understanding, a 

means for the soul to engage with the intelligible principles of the cosmos. 

Avicenna’s psychological insights into music further illustrate the integration of 

mathematics and human experience. He identifies the effects of different modes and 

intervals on emotions and temperament, noting that certain ratios evoke tranquility, 

courage, or melancholy. This systematic exploration implies a quantitative understanding 

of emotional resonance, linking the mathematical properties of sound with their 

psychological impact. Modern research in psychoacoustics and cognitive psychology 

confirms that frequency ratios and harmonic structures indeed influence perception and 

emotion, demonstrating the enduring relevance of Avicenna’s theories. 

Comparing Avicenna to his predecessors, particularly Al-Farabi, reveals both 

continuity and innovation. Al-Farabi’s Kitab al-Musiqa al-Kabir provides a detailed 

system of scales, intervals, and instrument construction, emphasizing theoretical purity 

and ethical influence. Avicenna retains these elements but introduces a more explicit 

mathematical formalism and a broader philosophical context, connecting musical practice 

to metaphysical principles. While Al-Farabi focuses on music as a civic and ethical tool, 

Avicenna emphasizes its role in cultivating intellectual and spiritual understanding. 

From a mathematical perspective, Avicenna demonstrates an understanding of ratios 

as abstract quantities independent of specific instruments. He presents general formulas 

for the generation of intervals, allowing musicians to apply principles across various 

string lengths and instruments. This generalization marks a crucial step toward the 

abstraction of musical mathematics, aligning with later European theorists such as 

Ptolemy, Boethius, and ultimately the Renaissance mathematicians who formalized 

harmonic theory. 

Avicenna’s integration of empirical observation and rational analysis exemplifies his 

broader epistemological approach. He insists that music cannot be fully comprehended 

through sensory perception alone; the intellect must apprehend the ratios and structures 

that generate harmonious sounds. This dual methodology anticipates modern scientific 

approaches in acoustics and cognitive musicology, where empirical measurement of 

frequencies and intervals is combined with theoretical modeling to explain perception 

and aesthetics. 

In conclusion, Avicenna’s Kitab al-Musiqa represents a sophisticated synthesis of 

musical practice, mathematical reasoning, and philosophical reflection. His focus on 

intervals, ratios, scales, tuning, rhythm, and the psychological effects of music reveals an 

advanced understanding of sound as a measurable, ordered phenomenon. By situating 

music within a metaphysical framework and grounding it in numerical principles, 

Avicenna demonstrates the unity of art, science, and philosophy. His work not only 

influenced subsequent Islamic theorists but also contributed indirectly to the European 

medieval and Renaissance understanding of musical mathematics. The enduring 

relevance of Avicenna’s ideas is evident in modern acoustics, cognitive psychology of 
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music, and theoretical musicology, confirming his place as a visionary thinker whose 

insights transcend both time and cultural boundaries. 
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