Task S — Population Class

This task sets up the Population class, featuring a list of individuals and a generation number as
its fields. An initial population based on a population size is generated for the demo. Methods
that calculate the fitness average, the most-fit-individual, and the population size have been
implemented in this task. Selection methods have been left out since that is the next task. I also
implemented a method to create a music individual given an individual number.

Demo

[1]1> ( load "D:\\Programming Projects\\Lisp
Projects\\466Project\\acga.lisp" )

;; Loading file D:\Programming Projects\Lisp
Projects\466Project\acga.lisp

;; Loaded file D:\Programming Projects\Lisp
Projects\466Project\acga.lisp

T

[2]>

( population-demo )

Generation 0 population

1 #<MUSIC #x1AAQ05AA5> 0
2 #<MUSIC #x1AA05D11> O
3 #<MUSIC #x1AA060BD> O
4 #<MUSIC #x1AA06361> O
5 #<MUSIC #x1AA06515> O
6 #<MUSIC #x1AA067B9> 0
7 #<MUSIC #x1AA06A35> O
8 #<MUSIC #x1AAQ06BE9> 0
9 #<MUSIC #x1AAQ06E8D> 0
10 #<MUSIC #x1AA07221> O
11 #<MUSIC #x1AA07565> O
12 #<MUSIC #x1AA07809> O
13 #<MUSIC #x1AAQ07AAD> O
14 #<MUSIC #x1AAQ07DAl1> O
15 #<MUSIC #x1AA08095> O
16 #<MUSIC #x1AA08339> O
17 #<MUSIC #x1AA084C5> O
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#x1AA08719>
#x1AA088F5>
#x1AA08A59>
#x1AA08C5D>
#x1AAQ08F79>
#x1AA091F5>
#x1AA09421>
#x1AA0973D>
#x1AA09AD1>
#x1AAQ09CFD>
#x1AAQ9E61>
#x1AAQ0A12D>
#x1AAQ0A3D1>
#x1AAQ0A50D>
#x1AA0A699>
#x1AAOASED>
#x1AAQ0AC09>
#x1AAQAE35>
#x1AAOB1AL1>
#x1AAOB4ES5>
#x1AA0B621>
#x1AA0B785>
#x1AAO0BAO1>
#x1AAQOBCF5>
#x1AAOBE59>
#x1AAQCIC5>
#x1AA0C3C9>
#x1AA0C57D>
#x1AA0C8C1>
#x1AA0CCO5>
#x1AAQCEA9>
#x1AA0D0O85>
#x1AA0D329>
#x1AAQODSF5>
#x1AAQOD7F9>
#x1AA0D985>
#x1AA0DCCO>
#x1AAQ0EQO0D>
#x1AAQE2D9>
#x1AAQOE48D>
#x1AAQE351>
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#x1AAOE645>
#x1AAQET7F9>
#x1AAQ0E985>
#x1AAQEC51>
#x1AAQEEQ5>
#x1AAQ0F009>
#x1AAQF34D>
#x1AAOF641>
#x1AAQOF8SES5>
#x1AAQFBB1>
#x1AAQFEF5>
#x1AA10121>
#x1AA104B5>
#x1AA100641>
#x1AA10935>
#x1AA10BDO9>
#x1AA10DDD>
#x1AA10F91>
#x1AA11235>
#x1AA11411>
#x1AA117A5>
#x1AA119A9>
#x1AA11C75>
#x1AA11D89>
#x1AA11FB5>
#x1AA12259>
#x1AA1245D>
#x1AA126B1>
#x1AA12905>
#x1AA12A91>
#x1AA12C95>
#x1AA12F61>
#x1AA13115>
#x1AA13369>
#x1AA134F5>
#x1AA13681>
#x1AA138AD>
#x1AA13C41>
#x1AA13F0D>
#x1AA14099>
#x1AA14315>
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100 #<MUSIC #x1AA145C5> O

Average fitness = 0.0

NIL
[31>

Demo Code

population-demo (

( p ( initial-population )

( display p )

( format "Average fitness $~% average p ) )

Code

generate-music-sample ( i-num )
melodyl-notes ( generate-melodyl ) )
melody2-notes ( generate-melody2 melodyl-notes ) )

melody3-notes ( generate-bassline ) )

make-instance 'mus

:melodyl melodyl-notes

:melody?2 melody2-notes

:melody3 melody3-notes
:str-representation ""
:rank 0

:num i-num




*population-size* 100 )

*selection—-size* 4 )

population ()

( individuals :accessor population-individuals :initarg

:individuals )

( generation :accessor population-generation :initform 0 )

size ( ( p population ) )
length ( population-indiviudals p ) )

display ( ( p population ) )
terpri ) ( terpri )
princ "Generation " )
prinl ( population-generation p ) )
princ " population ..." )
terpri ) ( terpri )

(1 ( population-individuals p ) )

prinl ( music-num i ) )

princ ( filler ( music-num i ) ) )

prinl

princ " " )

prinl ( music-rank i ) )




( princ ( filler ( music-rank i ) ) )

( terpri )

terpri )

filler ( ( n number ) )

10 ) "

100 ) "
1000 ) "
10000 ) "
100000 ) "

initial-population ( individuals )
individuals () )
(1 )

( generate-music-sample ( + 1 1 ) ) individuals )

make-instance 'population :individuals ( reverse individuals ) )

average ( ( p population ) ( total 0 ) )

indiv-1list ( population-individuals p ) )

total ( sum ( mapcar #'music-rank indiv-1list ) ) )
float ( / total ) )




most-fit-individual ( ( 1 list ) max-value max-individual

( max—-individual ( max-val 1 0 ) )
( max-value ( music-rank max-individual ) )

max—-individual

max-val ( ( 1 list ) current-max )

null 1 )
current-max
)
(( ( equal current-max 0 ) ( > ( music-rank ( car 1 ) ) (
music-rank current-max ) ) )

( max-val ( cdr 1 ) ( car 1 ) )

( max-val ( cdr 1 ) current-max )

population-demo (

( p ( initial-population ) )

( display p )

( format Average itness ~% ( average p ) )




