
The Computational 
Creativity Curriculum

Lee Spector, Chris Perry & Jaime Dávila
Hampshire College, Amherst, MA

 
 

Computational
Creativity
Systems



User-Guided Variation
• Generate/refine variations with a user-driven 

computational model of creativity 

• Interdisciplinary art/sci/tech student/faculty 
development (piloted in Computing Concepts: Creative 
Machines? and Radical Innovation in Digital Arts)

• Use existing art-making software (Maya, RenderMan, 
Shake, Photoshop, MaxMSP, Processing, ...)

• Browser interface, cluster back end

• Community college and high school outreach



?

Real Creativity



Genetic Programming



Given a set of data points, evolve a program 
that produces y from x.

Primordial ooze: +, -, *, %, x, 0.1

Fitness = error (smaller is better)

Numerical Example



y = x3-0.2Evolving
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(- (% (* 0.1
         (* X X))
      (- (% 0.1 0.1)
         (* X X)))
   0.1)

Best Program, Gen 0
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      (- X
         (% 0.1 X)))
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(+ (- (- 0.1
         (- 0.1
            (- (* X X)
               (+ 0.1
                  (- 0.1
                     (* 0.1
                        0.1))))))
      (* X
         (* (% 0.1
               (% (* (* (- 0.1 0.1)
                        (+ X
                           (- 0.1 0.1)))
                     X)
                  (+ X (+ (- X 0.1)
                          (* X X)))))
            (+ 0.1 (+ 0.1 X)))))
   (* X X))
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Best Program, Gen 22
“... removal of any one of the parts causes the 
system to effectively cease functioning.”

= “irreducably complex” (Behe)

= Evidence for an intelligent designer!

Produced by 100% Darwinian means!

(Reductio ad absurdum)



Evolution, the Designer
Apparent “irreducible complexity” is actually an 
expected product of Darwinian mechanisms, 
not evidence for a non-Darwinian “designer.”

“Darwinian evolution is itself a designer 
worthy of significant respect, if not religious 
devotion.” Boston Globe OpEd, Aug 29, 2005
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Fig. 6. Some key straight-line mechanisms: (a) Watt’s original rack and sector solution, 

1782 [], (b) Watt improvement, 1784, (c) Watt’s first straight-line linkage mechanism [15], (d) 

Robert’s linkage, 1841 (e) Chebyshev’s linkage, 1867 (f) Peaucellier’s linkage, 1873, (g) 

Silverster-Kempe’s linkage, 1877, (h) Chebyshev’s combination, 1867 (i) Chebyshev-Evans 

combination, 1907. From [8]. 

yet I am more proud of the parallel motion than of any other mechanical invention I 
have ever made” [15]. 

Since the initial inception of the straight-line mechanism, many inventors engaged 

in improving and creating alternative designs. Figures 6d-i show a number of addi-

tional practical designs. The obsession with the straight-line mechanism continued 

well beyond what its practical usefulness merited, to become a mathematical puzzle 

in its own right. The challenge continued even after the invention of the perfect 

mechanism by Peaucellier in 1873 – a century after Watt’s initial invention. Numer-

ous straight-line mechanisms were proposed, as evident from the 39 different 

straight-line mechanisms shown in the Voigt catalog [19] of educational models (Fig-

LipsonGECCO Humies

Lipson, H. 2004.Lipson, H. 2004.Lipson, H. 2004.

Lohn, Hornby and LindenSpector




