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Scenario

Chromosome Structure

ch = (g0, g1, g2, g3, g4, g5, g6, g7)

O<=g <=9

Fitness

t(ch) = (g0 + g1) — (92 + g3) + (g4 + g5 ) — (96 + g7)
Maximisation Problem

Find chromosomes with the highest fithess



Part |

—inding Fitness of Chromosomes




FInding Fitness of
Chromosomes

ch1=(65 4,1 3 5, 3,2)

ch2=(8,7,1,2,6,6,0, 1)

ch3=(2, 3,9, 2,1, 2,8, 5)

chd =(4,1,8,5,2,0,9, 4)



FInding Fitness of

Chromosomes
f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

ch1=(65 4,1 3 5, 3,2)

ch2=(8,7,1,2,6,6,0, 1)

ch3=(2, 3,9, 2,1, 2,8, 5)

chd =(4,1,8,5,2,0,9, 4)



FInding Fitness of

Chromosomes
f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

ch1=06+5)-4+1)+(3+5)-(3+2)

ch2=8+7)-(1+2)+(©6+6)-(0+ 1)

ch3=(2+3)-(9+2)+(1+2)-(8+5)

chd=(4+1)-(8+5)+(2+0)-(9+4)



FInding Fitness of

Chromosomes
f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

ch1=6+5)-4+1)+(3+5-(3+2)=9

ch2=8+7)-(1+2)+(©6+6)-(0+ 1)

ch3=(2+3)-(9+2)+(1+2)-(8+5)

chd=(4+1)-(8+5)+(2+0)-(9+4)



FInding Fitness of

Chromosomes
f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

ch1=6+5)-4+1)+(3+5-(3+2)=9

ch2=8+7)-(1+2)+(6+6)-(0+1)=23

ch3=(2+3)-9+2)+(1+2)-(8+5)

chd=(4+1)-(8+5)+(2+0)-(9+4)



FInding Fitness of

Chromosomes
f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

ch1=6+5)-4+1)+(3+5-(3+2)=9

ch2=8+7)-(1+2)+(6+6)-(0+1)=23

ch3=2+3)-9+2)+(1+2)-(8+5)=-16

chd=(4+1)-(8+5)+(2+0)-(9+4)



FInding Fitness of

Chromosomes
f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

ch1=6+5)-4+1)+(3+5-(3+2)=9

ch2=8+7)-(1+2)+(6+6)-(0+1)=23

ch3=2+3)-9+2)+(1+2)-(8+5)=-16

chd=(4+1)-8+5)+(2+0)-(9+4)=-19



FINnding the Fittest

Chromosomes
ch1 (6,5, 4,1, 3,5,3,2) 9
ch? (8,7,1,2,6,6,0, 1) 23
ch3 (2,3,9,2,1,2, 8,5) -16

ch4 (4,1,8,5,2,0,9, 4) -19




FINnding the Fittest
Chromosomes

ch2 (8,7,1,2,6,6,0, 1) 03
ch1 6,5,4,1,3,5,3,2) 9

ch3 (2,3,9,2,1,2, 8, 5) 16
ch4 (4,1,8,5,2,0,9, 4) 19




Part ||

Using Crossover on Chromosomes



Using Crossover on
Chromosomes

. 0 int (genetic mating)
Crossovers that will be used: N b,
A[B[C|D|E AlBlH| ]y
. . Parent chromosomes % Offspring Chromosomes
* Single point OEONan Flclc[o]E
/ \
¢ TWO pOIth Two point crossover (genetic mating)
\ /
- A[B|C|DJE 6
¢ U ﬂIfOrm Parent chromosomes % Oes
FlefH]1]y EOEIE
7 \
Uniform crossover (genetic mating)
N 7
For more information about crossover: A[B|[C|D|E Alc|c|p|J

Parent chromosomes % Offspring Chromosomes

Flefufr]J FiBlu]i]E

http://mattrclark.com/2016/11/genetic-algorithms/ P4 \¥

Source: http://www.softtechdesign.com/GA/GA_figurel.gif



http://mattrclark.com/2016/11/genetic-algorithms/
http://www.softtechdesign.com/GA/GA_figure1.gif

Single Point Crossover

Will be applied to the best two chromosomes

Parent Chromosomes

ch2=(8,7,1,2,6,6,0, 1)

ch1=(6,5,4,1, 3, 5,3, 2)



Single Point Crossover

Will be applied to the best two chromosomes

Parent Chromosomes

ch2=(8,7,1,2|6,6,0, 1)

ch1=(6,5,4,1,3,5, 3, 2)



Single Point Crossover

Will be applied to the best two chromosomes

Parent Chromosomes

ch2=(8,7,1,2|6,6,0, 1)

ch1=(6,5,4,1,3,5, 3, 2)

Child Chromosomes

child1=(8,7,1,2, 3,5, 3, 2)

child2 = (6, 5,4, 1,6,6,0, 1)



Two Point Crossover

Will be applied to the 2nd & 3rd best chromosomes
Parent Chromosomes

ch1=(06,5,41, 3, 95, 3, 2)

ch3=(2, 309 2, 1,2, 8, 5)



Two Point Crossover

Will be applied to the 2nd & 3rd best chromosomes
Parent Chromosomes

chi1=(6,54 1 3, 5/3 2)

ch3 = (2,39, 2 1,2|8 5)



Two Point Crossover

Will be applied to the 2nd & 3rd best chromosomes
Parent Chromosomes

chi1=(6,54 1 3, 5/3 2)

ch3 = (2,39, 2 1,2|8 5)

Child Chromosomes

child3 = (6,5,9.2, 1,2, 3, 2)

childd = (2, 3,4, 1,3, 5, 8, 5)



Uniform Crossover

Will be applied to the 1st & 3rd best chromosomes
Parent Chromosomes

ch2=(8,7,1,2,6,6,0, 1)

ch3=(2, 309 2, 1,2, 8, 5)



Uniform Crossover

Will be applied to the 1st & 3rd best chromosomes
Parent Chromosomes

ch2 = (8,|7] 1, 2,|6, 6| 0,|1)

ch3 =(2,13/9, 2,1, 2] 8,

O
~—




Uniform Crossover

Will be applied to the 1st & 3rd best chromosomes
Parent Chromosomes

ch2 = (8,|7] 1, 2,|6, 6| 0,|1)

ch3 = (2,139, 2,1, 2| 8,

O
~—

Child Chromosomes

childb=(8,3, 1,2, 1, 2,0, 5)

childe =(2,7,9, 2,6, 6, 8, 1)



Part 1

Finding Fitness of Child Chromosomes



FINnding the Fittest

Chromosomes
Chromosome Gene Fitness
child (8,7, 1, 2,3,5, 3, 2)
chilg?2 (6,5,4,1,6,6,0, 1)
child3 (6,5,9,2, 1,2, 3, 2)
child4 (2,3,4,1,3,5, 8, 5)
childs (8,3,1,2,1,2, 0, 5)
childo (2,7,9,2,6,06,8, 1)




FINnding the Fittest

Chromosomes

f(ch) =(90 + g1) - (92 + g3) + (94 + g5 ) — (g6 + g7)

Chromosome Gene Fitness
child (8,7,1,2,3,5,3, 2)
child2 (6,5,4,1,6,6,0, 1)
child3 (6,5,9,2,1,2,3,2)
child4 (2,3,4,1,3,5, 8, 5)
child5 (8,3,1,2,1,2,0,5)
child6 (2,7,9,2,6,6,8, 1)




FINnding the Fittest

Chromosomes

f(ch) =(90 + g1) - (92 + g3) + (94 + g5 ) — (g6 + g7)

Chromosome Gene Fitness
child (8,7,1,2,3,5,3, 2) 15
child2 (6,5,4,1,6,6,0, 1) 17
child3 (6,5,9,2,1,2,3, 2) -2
child4 (2,3,4,1,3,5, 8, 5) 5
child5 (8,3,1,2,1,2,0,5) 6
child6 (2,7,9,2,6,6,8, 1) 1




Any Improvements”

Chromosome Gene Fitness
child (8,7,1,2,3,5, 3, 2) 15
child? (6,5,4,1,06,06,0, 1) 17
child3 (6,5,9,2,1,2,3, 2) -2
child4 (2,3,4,1,3,5, 8, 5) -5
child5 (8,3,1,2,1,2,0,5) 6
child6 (2,7,9,2,6,6,8, 1) 1

ch?2 (8,7,1,2,6,6,0, 1) 23
ch1 (6,5,4,1,3,5, 3, 2) 9
ch3 (2,3,9,2,1,2,8,5) 16
ch4 (4,1,8,5,2,0,9, 4) 19




Any Improvements”

Chromosome Gene Fitness
ch2 (8,7,1,2,6,6,0, 1) 23
child2 (6,5,4,1,6,6,0, 1) 17
child (8,7,1,2,3,5, 3, 2) 15
ch (6,5,4,1,3,5, 3, 2) 9
child5 (8,3,1,2,1,2,0,5) 6
child6 (2,7,9,2,6,6,8, 1) 1
child3 (6,5,9,2, 1,2 3, 2) -2
child4 (2,3, 4,1,3,5,8,5) 5
ch3 (2,3,9,2,1,2,8,5) 16
ch4 (4,1,8,5,2,0,9, 4) 19




Part 1V

The Optimum Solution



The Optimum Solution

ch|optimum] = 99009900



The Optimum Solution

f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

chlo] = 99009900

f(chl0])=9+9) -(0+0)+(9+9) - (0 + 0)



The Optimum Solution

f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

chlo] = 99009900

i(ch[0]) = (18) - (0) + (18) - (O)



The Optimum Solution

f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

chlo] = 99009900

f(ch[0]) = 18 + 18



The Optimum Solution

f(ch) =(g0 +g1) - (g2 +g3) + (94 + g5 ) — (96 + g7)

chlo] = 99009900

f(ch{0]) = 36



Part V

|lS mutation necessary?



'S mutation necessary”

Crossover

Mutation



'S mutation necessary”

Crossover
e EXxploitation
Mutation

e EXploration



'S mutation necessary”

Crossover
e Exploitation

* Only crossover will mean more likely to be stuck in a local
minimMum

Mutation

e Exploration

* Only mutation will mean that the program is randomly
guessing and could run indefinitely




'S mutation necessary”

Both crossover and mutation are necessary
as crossover converges on an optimum
solution whilst mutation tries to explore the
search space.



Part VI

My Implementation



My Implementation

My Imp‘emeﬂtathﬂ http://doc.gold.ac.uk/~mclar053/downloads/session_9_ GA.zip

B ‘ Og A O’[GS : hitp://mattrclark.com/2016/12/an-implementation-of-genetic-algorithms/



http://doc.gold.ac.uk/~mclar053/downloads/session_9_GA.zip
http://mattrclark.com/2016/12/an-implementation-of-genetic-algorithms/

