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What is a computer program?
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● A paradigm where programs are constructed by 
composition of functions

● LISP is the earliest, most significant language
● Many LISP dialects:

○ Common Lisp, Scheme, Racket, …
● c.f. imperative programming

○ Popular languages: C++, Rust, Java, …
○ Programming via statements and state changes
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Functional Programming



By BAxelrod at English Wikipedia - Transferred from en.wikipedia to Commons., Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=4027368 5
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About FAUST
● Functional 

programming language 
for designing sound 
synthesizers and audio 
processors

● Suitable for tree-based 
representation

Faust 101 - Part 4, Example 6: Approximation of a square signal by additive synthesis
https://faustdoc.grame.fr/workshops/2020-04-10-faust-101/ 7



import("stdfaust.lib");

// Core Notation

process = (4, ma.PI : /), ((((os.osc(55), 1 : /), 
(os.osc(165), 3 : /) : +), (os.osc(275), 5 : /) : 
+),(os.osc(385), 7 : /) : +) : *;

// Infix Notation

process = (4 / ma.PI) * ((os.osc(55) / 1) + (os.osc(165) / 3) 
+ (os.osc(275) / 5) + (os.osc(385) / 7));

// Prefix Notation

process = *(/(4, ma.PI), +(+(+(/(os.osc(55), 1), 
/(os.osc(165), 3)), /(os.osc(275), 5)), /(os.osc(385), 7)));
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Functions/Operators

● +, -, *, /
● sin, cos, tan-1, …
● “@” (delay)
● Basic waves

○ sine, sawtooth, triangle, 
square

● …

Terminals

● ℝ (0, 1, -½, 𝜋, …)
● random ℝ

○ 𝑥 ∈ [-1, 1]
● random noise

○ white, pink, …
● “_” (input signal)
● …

Building Blocks
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● Maximum depth
● Perfect (or imperfect) 

trees
● Set of functions and 

terminals chosen
● Closure

○ All functions must be 
able to accept any data 
type and value as 
arguments.
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Points to Note
// Protected division in C [1]
float div(float num, float den) {
    if (!den) return 0;

    return num / den;
}

// These are all valid in FAUST:
process = os.osc(0);
process = os.osc(-440);
process = os.osc(os.osc(1));

process =
    no.pink_noise / no.noise;



Demo
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Limitations
● Mono channel output

○ 2+ channel outputs only possible with disjoint trees
● No branching output or looping

○ e.g. feedforward/feedback comb filters

By Krishnavedala - Own work, CC0
https://commons.wikimedia.org/w/index.php?curid={21876668,21880418} 12



Future Work
● Genetic Programming [1]

○ Evolutionary algorithm for generating computer programs
● DSP Graphs (e.g. [2])

○ Cartesian Genetic Programming
● Research applications in music, speech, etc.

○ Modeling of new synthesizers, DSP effects
○ Reproduction of speech, acoustics, instruments, …
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By W102102 - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=106389498 14



Thank you!
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