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Genetic Programming

1) heritability of trails
    Genome = expression tree

2) genetic diversity through variation
    Mutation = replace node/change weights
    Crossover = swap sub-trees/activation functions 

3) competition over scarce resources
    Selection is separate from encoding
    (our task = symbolic regressions)





What function describes this data?

Genetic Programming Example: 
Symbolic Regression

f(x)=exsin(|x|)



What function describes this data?

Genetic Programming Example: 
Symbolic Regression

y = a * x + b, solve for (a, b) given (x, y)

y = a * x2 + b * x + c, solve for (a, b, c) given (x, y)

y = a * x3 + b * x2 + c * x + d, solve for (a, b, c, d) given (x, y)

y = a + sin(x)2 * (b / c) * log(x), solve for (a, b, c) given (x, y)



What function describes this data?

Genetic Programming Example: 
Symbolic Regression

y = ? ? ? ? ? ? … , solve for (?, ?, ?, … ) given (x, y)



  ?

f(x)

Building Blocks:  +  -  *  /  sin  cos  exp  log  … etc

Genetic Programming Example: 
Symbolic Regression



sin

f(x)

x2

Building Blocks:  +  -  *  /  sin  cos  exp  log  … etc

sin(x2)

Genetic Programming Example: 
Symbolic Regression



*

sinx1

f(x)

x2

Building Blocks:  +  -  *  /  sin  cos  exp  log  … etc

sin(x2)

 x1*sin(x2)

Genetic Programming Example: 
Symbolic Regression



*

sin–

x1 3

f(x)

x2

Building Blocks:  +  -  *  /  sin  cos  exp  log  … etc

sin(x2)

 x1*sin(x2)

 (x1 – 3)*sin(x2)

Genetic Programming Example: 
Symbolic Regression



*

sin–

x1 3

f(x)

+

x2

Building Blocks:  +  -  *  /  sin  cos  exp  log  … etc

sin(x2)

 x1*sin(x2)

 (x1 – 3)*sin(x2)

 (x1 – 3)*sin(-7 + x2)

Genetic Programming Example: 
Symbolic Regression

-7
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