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1 genetic programming

2 evolutionary algorithms

3 genetic algorithms

4 parse trees

® evolutionary strategies

& evolutionary programming
7 John Koza
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procedure: genetic_programming

1: Randomly create an initial population of programs from the available primitives.

2: repeat

3: Execute each program and ascertain its fitness.

4: Select one or two program(s) from the population with a probability based on fitness to

participate in genetic operations.

5: Create new individual program(s) by applying genetic operations with specified probabilities.

6: until an acceptable solution is found or some other stopping condition is met (e.g., a maximum
number of generations is reached).

7: return the best-so-far individual.
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procedure: gen_rnd_expr(func_set,term_set,max_d,method)

1: if max_d = 0 or (method = grow and rand() < |term_set|/(|term_set|+|func_set|)) then
2: expr = choose_random_element( term_set )

3: else

4. func = choose_random_element( func_set )

5: for i = 1 to arity(func) do

6: arg_i = gen_rnd_expr( func_set, term_set, max_d - 1, method );

7: end for

8: expr = (func, arg_1, arg_2, ...);

9: end if

10: return expr
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procedure: eval( expr )

1: if expr is a list then

2: proc = expr(1) {Non-terminal: extract root}

3: if proc is a function then

4: value = proc( eval(expr(2)), eval(expr(3)), ... ) {Function: evaluate arguments}
5: else

6: value = proc( expr(2), expr(3), ...) {Macro: don’t evaluate arguments}
7: end if

8: else

9: if expr is a variable or expr is a constant then

10: value = expr {Terminal variable or constant: just read the value}

11: else

12: value = expr() {Terminal 0-arity function: execute}

13: end if

14: end if

15: return value
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