Genetic algorithm
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© Geelc Algordhn (6A) & Tnepied by aw amlogy wih wahial soeckion i Dawin's Hheoy of  euoketion -
- The venhion b Gaelie Algrhm T Cledred 4o Joww Hollawd ( plofesss of LiiersHly o Michigow )
Sleps W Genele algorthm are as Jollowing

Tihalrdafion . Soleckon , Aeproduckion (Clossover and, miketion ) . Frivess evaluakion , ‘eplocewed-
Genefic  Algervhm

a) Tnolvietion ( Wil theh populeki, Corli Mdidbets ae scected, for veproduchion )

© Fiek of all, 4 populakion @ mdiiduls wust be generaded fo witalize Hhe ploblem.

j (, ST-ZenP bivovy sjfmj
A Dowily @ possitle sclufions Moy desgu poicks ave epesedted, as fdiiduals T 4 populakow G GA

2 Tkw,hwmtﬂﬁndﬁ;ﬂualsolomme&-‘omle populakion ?
T gereral, the move poids, the beHer diersy. A rule of Jhuwb & an <m< 4n ;5 whee n = By digh e n=4 Jon oolo

© The populakion sr2e depevds on Jhe waluie of pioblem . bk dypally combive soweral humdveds and, Hhausands o possible soludions -

L 0New, He wiTa) population T gerersteds vondowky bk oansionatly . e Solukfon way be seeded, f Hhe avess .

}

The il populaion of-w- mdrviduals & generated: by Mml.om'inj Sowpiing ks - €ach Chiomosome -
.g. 1000, oloo > Cbnoﬂem}n‘nﬁ = loooo\oo )
Onculondiy e ety vimies B axch varToble FORAS & Sigle i F biwey digis (noww as he Chromosome 3, e mdidbel .

A At @/ Loca) wiinwn Hoe, o = Tl mdividuals
A - 2 G’lobll Wivmum 4 o.0,0, = InWal POWIM

eq.

'.,x\l\ S D7 X = oloo

’ X2 = 1010

)_,, Chomesome : 0loololo
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© IV dhe problem imvolues Combums Uosiables . Jhese chould be dEceltzed over a desiied Yawge
and 4o a degied \esddow as oy mlers .

L 3 1 pefoable 4o repesadt Jhe bivassy vumbers W Gray Code.

b) Selectiow

- Onee we have WHTal populakion , e ved step & Ho evduale diitdwls iw the population Using +he Privess Duncion .

J

The Domula thah & tsed o caladide the Diness o e bas of Chiomasome Valies & alled as Fivess Ruetion.
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( Beber he solukion , Iigher the frness Score )

> To wie the Delness Nuckion. 7 T newssauy 4o know -he delarled, descHpHon of dhe pioklem . ( pioblem dependad-)

eg. lehs say we wont 4o wiwwize 2 = X+ yd . F x=2/y=1, dew 25, Mess = 5.

- one we N 4o ewlude o indwiduels w e populekion, there ave Hwo common forms Pov Selecking s v vepodueton

SoleckTow They wilt be sunfied,

( Tardto) populafion) N
- one yow Vmwe o decuw, how do yow cheke Wk g be lepodued?

©The Mook woy T Plopovioval Seleckiow . The general Tdea, behind, 7

cow be stwled, 66 5 The expected, Wumber of Selekine b ow
WarvTdual Jor Yeproductiw T Poperional 4o Hs Priess .

9eods

> I} sowebivg has \Gulﬁgv-ﬁﬂmess, T couds have woy oopigs . (- epednd)
In ool wods. Muess T Tiwlended o be Wormized, .
© Howeuer, we wight hwe Some peblems T we et oy o telude

e Hoves do sliedte fwdTw beouwse ouk walue ohiectve Ludsw

$ vion-lineak  which, Causes Some problems ow  DropoHTnal Skl
e.g. AA‘L\OAUL) ’

b 3 be relafed, T
- Tor P eosows Geverally Speaking , T e el e el i

R

- He werswe ¢ DRness Should, Wonotowiatly oese ik, M)
T He ophwT2aie qoal & do wartwre

- e woane L PMvess  shoud, Wonohwiaally Toee Wit - Do)
i He opiumdeu goal T do Wivmize
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- A commw fwn }  plopeiwd Selediin T Called, roulele kel

Seleckiw , Whidh T Vot totally Yondows welned, ladt T @

> Fodv wndtdate % glew o Sice ¢ ow Twagiaw \euleHe
wheel Wit Hhe gi2e o e Skve popatiing do i Mues .
A Yondowm vuwber T dvew genereded, +o sclect @ patat

© For exomple, lehs Sy

#m 110,85
- we hae Hhee Wdiidiale owong o populadw A B C Wiy tespeciioly
,610
‘ 631 : A
12y @+ B

1|
W2 )6+ ¢

T leks say ot dwo vondom wubers belwmn 0 awd 16 utie gevraled

2 oand 2)
> Ty Wl be \epoduce +o

- Thew, dhe dwo parewks wm be O Clae n18) and B. e cinds:
.w\m,\.i‘!,‘me\fme.wlﬂovepomd- (Soy duo dowdow marlel. 4,8) B °
I oud be worked T ke Olgovithm ;5 Vowever , HE & Jusk STupe

PR /T wosk SHudBu, We Wi e o ok of Tdrrduats

Theie wil be siny 4wo .
oS - Ao pege
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—> 20\1 Spring (pb’k&ﬁo\— \—I'QM’SRB) \@p 9ty on Selectiow -

. T wosh coses, Prpotimal SeledTon T Weddng wait 5 howeveh, W

Somtives encowdders Tesues Whew Hhele ove euy large o Swall
ditfoeuces W 4ve Mrhwess Nuckiow behuweew, Tdtiduals .

For exompie ;
-2} ovge diffemes, @ omdulde wowd, dewtwde Hhe pool So Hhat
T+ dghes e 0Ty to expiole , thak T whek 64 wadk .
- ot swan didlerenes. Hhe vouleHe Luheel becomes hearly €ueuly spaced,
So Hak H dider Wikers 4o enplae
| Soweiimes thise ploblows o be lesolied, whew we yge
“ Wowodove ~ preseruing ™ M\-M'Ew v whitels Jolloce ke Hends

bk owtd the poblewm, oF VOrAITZREL Jo ouekome @Mg-m? e |
" The Serond, way Ts " Toamedk soledTn * whick owhomes Some of
e dilfeulies o PlopHmml Piectin . As e name TwplRs,
Foummomeut  Selection hoids Houmament  bekveen, dbfbrent Weltiluate
+ dolormie  whizh, Wl be Vepoduded, .
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. - Thee o dwo gewerel dypes o Toormawas: Selecku  CowpalTon ®

O Delewieite ounamad (= i vandom bk - )

© TR odame @ Qupllely pradieive based, ow he Privess Bunkis
5 BeMer v -Dwe\-'('uwalwggw'i‘w 4o others ( gvey +iwe )

© Touvamagk S - vt - (Tww\am& > Vhet Wi
57\ The K ddiiihals po¥icipae i a Joarnamodt
@ Slochasiic Hourmamed

R (orbowy ) diurduals ove Chosen, o vondom Rom Hhe populebion

= Ths s Hhe “ourmomadt size.
Stochastic tournament selection

lel's Say
How it works for a binary tournament (k& = 2):

~

< 2 individuals are chosen at random from the population.
<+ Select the most fit individual with a probability 0.5 <p < 1
< Choose the second most fit individual with probability (1 — p)

© Bew Hhgh both propeiual and Jeuhmanedt selecimo , Hheie
Wo gquavakee P Jhe MdTUTduels T dhe Populadtow Wity he

best Dhves Wil be Celedded ds pareds.

5 Thoe oo vl Shalewee foy. Tuplovading  Elfem, whel i Jhe

Queept op Cpymg e kst Mdtotduals Dow/ one Genchadian Jo Subsegai
N G eter kelae o abler \epaducion
Aoy Vow e e coledod, +he des Lhed e ane Yepesle

¥, EWfom volves Copyig & Small porion o the Pritest condidades, unchonged,
ko +he et generadion -

[

This @n Somelimes hove & domahc impack o parfsmance by ensuring that Hhe GA doesntt waste Hime o ve-diaver Hhe disanded, ove.
C) Orossolev
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:\red-
- We'Ve Yeody Jo \epeduce He qeneredion. How Cow we Cowlive

the desgu Wpowmakon do preduce wew desgu, whidh ave oul

oflepeing desw ? ( Bwble- @ Omcsover ) (e o 2t hepet

L The T Ulkwalely how we op¥rde . AL

707 WA be Ouet
owgrat)

© Crossoveh Ts e genebie \eombTwakon o +wo paveck Mdmiduals
Adler Slecking +wo pareaks ; a vaudom vumber T gerereded, +o

delewine T Crowsover oaus . IR vio clecsover e, kot pateucks

Stwply become Chridren . \l POF

= No Owssove\-

2 707 th{

07 | Hhowdy
Theie ave Jhoe Gwmow Hpes of Cressowel o Tplowad do GA

Cwisoler. o

O Owe poiick Chossoven

I kﬂt«ﬂag Py code
© Selecking Hwo povacks T Poedk A @ oWilopen
Phek Bt 1oolien (L=8)

A Yondow rwlege\- R betweew lowd, £-\ wbu1=ck\omlﬁ

b Iw W case, £=¢ and ks say k=4 (1 4o 7)

| Chossover T delivdely hoppored, beause auy Taleger <heuid be
W the voge. C(Hewe, Pavack and chids )
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po.\eu)r A: O\\\\Oon j pox-ao\— B \\oolnoo
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! |

cdmd A ¢ owlhoo  »  chd B
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oo eco ||
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C Chiowesowe )

CE R geods 5 howewk, Justk swappag +he telh) il Liks
Contes less AruasT-\‘:j ™ des@w Explovation . For Jig ‘easow ,

Second, - potct (o - et Y \Oossolek & Tiohodued, .

o N Sompler 1% oood bt ow +he edges,
s hord, L chiomesne 4o 4, 47t S

©H T STrley o ove-poudk Clotsovel exceph 4wo Fandowm

Nowber  belweew | ond, -1 o generaled, .

- The Pred rondowm amler epresecks  whizh do S-la:-l--uesup

" The Second. Wuler lepiesanks how W) ks o Suap {ow tho shat

For eowple , el Saﬂ \ST }-omc‘pm Wumbe}. =7 and amd _ 3

povewks A 0oWeoll , Paedks B -@oo o

L / brds Jo Suwp
pareks A 1 1) 1100l o . Poests R - o0 0olo |
Chd. chnd,

Optimization Page 7



~ © Two-polick Chotsover Ts less SciTie Yo the ordeitg ob

MaTTdnel GesTw Variakle Tw the clevall cWowosome
® Unow Cressovel
© I T bosed, ow e Dt dhat epch bE w glew q
Prlabiithy 4o Swap.
| THR dypreal piobabithy T P=0-§ (T cuid, be chiwged )

Uniform Crossover

In a uniform crossover, we don’t divide the chromosome into segments, rather
we ftreat each gene separately. In this, we essentially flip a coin for each
chromosome to decide whether or not it’ll be included in the off-spring. We

can also bias the coin to one parent, to have more genetic material in the child
from that parent.

lofa|2|sf4[s[e[7]a]o| =" [s]s]olala]s[s|7]s]o]

=>
[slefo4f2[a[s[7]s]s] loefz]a|2[s[e[7]s]s]
UNIFORM CROSSOVER
ofelofafole]  [efel i [e]
DODODDEEE. O 0

PARENT CHROMOSOMES OFFSPRING CHROMOSOMES

MugakTow

e —————

- Mudediw Sowelirng drllbiewt Cowpared, Wit Chossovel

M
s Jush chongig e b 4o Gmbiie o g
- whdk & yow hove foo much widetiow ? whet 7 o pioblem ?
©IP TS doo much s @ Wl be Hoo vondomby -
~ - Thew, wkﬂ do veed Yo oowciler MddB Tw Geselre Algorim 7

. Fosh ok all, Pleose keep W wind, Mk we wnil have a bl
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A+ s A0 MK, & Ul be o0 mmom-:’-

- thew, w‘tﬂ do Veed 4o Coucider Mudokon T Gepelre Algorim 7

. Fosh ok all, Pleose keep W wind, Mk we wnil have a bl

o} Wdvrdvats . Aler domg Clossoser, e wid be omeme

whe  dowtales the peol . T ofler weids, wem#-hpmewénemmmg.
(T dond wond +o aet o} my vakbTtRy )

. Iw order o wWowlaiw Q&\QH':. &Fuasﬁtﬂ ) Wh!-a’c’i‘o\-b % odded T +he
Sorm o \'Mflwlj Q\Tpp?ng & fow o +he brs m Hhe dimidiews chvomosme
eq. + Similar to crossover, give each child a small probability to
mutate (about 10%). If a child is chosen to mutate, randomly flip

a user-defined number of bits in the child's chromosome. The
locations within the string for the bit flips are chosen randomly.

Replacowect

lehs Soy wow we hae poeds desyw awdy clmd, deszu -

- We wigld veed 4o hae a e whichy deSu % gotig 4o
be Survied Dv the wedt goverdTn .

Tee ale o ways Yo \eplase Dok Vo geeredTow

T Geb Hd of all patad desgiy (o Kiuihews) aud ouly
Qwsidel Chrid desgu, as @ vew yoked (Like Brelsgy )
a - Seleck e best poted /civds TdTduats ond, D
+he %ksegue.d- pbpu.lnﬁ;w

Olewiew of Genelic Algorihm
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Gevelte  Algovthhm  cverTewy € Yowlolke )
| Rendowly generde Wibal Tditduals and, o populidiow

. — WL o, Mok gemadin o G.A.

, C e dndehal )
® @’—— Global WiTawA
[ ]

. fowty of psctble solukBu

€ populeckiow )

w ¥

2. Bvauete Wil popuiw\Tow awd. Soleat o b good. Soluu

: Selected, becuge o o Yepreduction,

hesrest 4o +he optimum (o sniiied beause ey hod, good, Privess )

3. Generade vew populadiow ( Itke Mw‘ql»'ﬁw) ond. €ualudhe

s}, . s Mole Hhak Pty pds ave
° QMMWPOE*AMM,

- °

4. Repadt He Poess N geod, Selabous Rt lepoductin,
: Selecled,

5 ) Y Sohekiow
CGwiie process sl Shipug Chie, ale wet. Sovund,
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