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function HILL-CLIMBING( problem) returns a state that is a local maximum

current «— MAKE-NODE(problem.INITIAL-STATE)

loop do
neighbor <« a highest-valued successor of current
if neighbor. VALUE < current. VALUE then return current.STATE
current «<— neighbor
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Figure 4.4 Illustration of why ridges cause difficulties for hill climbing. The grid of states
(dark circles) is superimposed on a ridge rising from left to right, creating a sequence of local
maxima that are not directly connected to each other. From each local maximum, all the
available actions point downhill.
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function SIMULATED-ANNEALING( problem, schedule) returns a solution state
inputs: problem, a problem
schedule, a mapping from time to “temperature”

current < MAKE-NODE(problem . INITIAL-STATE)
fort=1toocodo
T < schedule(t)
if 7" = 0 then return current
next < a randomly selected successor of current
AFE < next.VALUE — current.VALUE
if AF > 0then current « next

else current «— next only with probability e~/
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function GENETIC-ALGORITHM( population, FITNESS-FN) returns an individual
inputs: population, a set of individuals
FITNESS-FN, a function that measures the fitness of an individual

repeat
new _population < empty set
for + = 1 to SIZE( population) do
x +— RANDOM-SELECTION( population, FITNESS-FN)
y «— RANDOM-SELECTION( population, FITNESS-FN)
child «+— REPRODUCE(x, v)
if (small random probability) then child < MUTATE(child)
add child to new—_population
population <— new _population
until some individual is fit enough, or enough time has elapsed
return the best individual in population, according to FITNESS-FN

function REPRODUCE(z, y) returns an individual
inputs: z, y, parent individuals

n «— LENGTH(xz); ¢ + random number from 1 to n
return APPEND(SUBSTRING(z, 1, ¢), SUBSTRING(y, ¢ + 1,n))
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Stuart Russell and Peter Norvig,
Artificial Intelligence: A Modern Approach,
4th Edition, Prentice Hall, 2020.

Chapter 4

Prepared by Kazim Fouladi | Spring 2021 | 4t Edition

—



