Traveling Salesman Problem (TSP)
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For the glory of God
What Ts Traveling Salesian Ploblem ?
I am be desciibed i derm of a Sakcman who wust Hael +o 4 number of cHes durng one Hour .
* The Salesman has +o vicH each cHy exacty once beloe teluming o his home cihy.

- The obctiie T +o delomine which towle wil Winimize e +otal ditance that Hhe saksman must Havel.

lebs say AHonta, (cPly 1) is +Hhe Salesman's home crhy.-

Chawclericlics of Traeling Salesman Problem

- Lebs Hhimk abat 4 simple case 5 say we have owdy 4 ciites including the salesman’s howe cFhy.

i 1 = Alowda (Home cihy)

- lebs assume thek Hhe diehance Cor cost) belween +he cibies is giien .

- Then, we may be able 4o Hik abut @il possible voudes as Jollowing ;

@/i\@ lehs s 1-2-4-3-] is +he ShoHest dehnce.
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- Finally . we'n ve able +o choose one o the roudes , which T +he opfimal Solukion .
© Howewer, +he difautly of Haetig salesmaw problems incienses apidhy a5 +he mumber of ciifes imcrenses.
- For & publem with n cies, +he number of Peosible voukes +o be considered, s (n-1> !

- Beawmse of Hhe enormous A-’-PPTMI:’ ok Solving lavge aveling Salesman problems . HewsHe wethads coniue +o be
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o popular way o addesing such problems.

What Ts Metahenisic and hewishic mebhd, ?
- Clossical opfmation metheds (e.3. Lnear progiamwing ) do ok always wohk.
- For Wslane, Some problems are so Gowplicated, tak # mey ok be possible o Snd, the opfmal Soliion .
& 3P # 7S pasible o hae a matemabel model L all obclie Rudhing and, conshaiidls,
e welhod, Shauidn'} be waHer. Huoer, s \ealdy hord 4o gok Hem hopren i veniehy .
- In such srhustion . Hewighiz welhals ave commondy need 4o ad @ geod Pensible solisfion
& B lensh rensonabby clce o berg oplinal
- A hewishic melhol can ke defied as an empnical search Ceg. boed on eqerence, obsenatin. and, so Stk ) Hat 7
ftheby 4o discoter & vowy good, engible Soluton buk nob necessariby au optimum  solickion .
- Mo guarewtee con ke gien abuek He quatthy of Hhe soldion oblotned 5 bk 4 well -dlesigned, hewisie method,
nsually con pvide a Solukion +hek i ok lessh vieothy opfimal
- This method, @ designed, +o Mtk a Speciic problem dype vodter How 4 Uavichy of appliaiins.
(In oher wokds , +his 7 Veny speeific and problem - dependent )
- A melahewtelic method was hoduced, 4o P hewshic melhods Frbo 4 gercial way.
- T % & general Solkion method, Hak provides both o general Shuclue and, shakeqy guiefies
- one of ey feawes o wolahewsi method 7 e by o escape Rom o local wiiimum
- Gerelic algorithm hos beome one of the populat Jechvigues i melahenietic wethods.
% Zor move mlvmakion , veler 4o Optimradtion hand -wiHen nole .

Grelic Agorthm for Travetig Soleswan Problem
© Geelic Mgudhm (6A) & mepred by aw amlogy wih wehual Soeckion i Dowdi's Hheowy of evolikion.
- The Tvenhion P Genele Algorithm was Credrled 4o Joww Hollad, ( plofesss o LiiersHly 4 ichigow )
Sleps T Genelz. adgordhm ave as Jollowing ;
Ttaligehion » Seleckion . Aeproducion (Clossover and, wuckadTon ) . Aeplacemendt-
© Leks apphy +hic algotdhm to Traueling Galesman problem .
a) Inalization

- In e e, leb us assume thak we have Ne crites.

Chy 2
CPhy | y 3
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- Witk gien cittes, tandomky gererate 4 populakion of pessTble touddes
lehs 52y s \eplesenis Route |

‘Route 1 geiyk lCity 1§l City 5 || City 2 §§ City 4

GV city 1 )| City2 J| City 4 | ity 3 I City 5

city5 | City 4 | City 1 I City 3

The et gereradion

b) Selectom
- Qaleulote the Priness of eoch voude and, celect a few good Solidious 4o be swvied. (Gereratly, 207 )
- Tn TSP, the Pnecs  tekded o Hhe shorest distance. ( Toumament celeokion would, be & good ophn )

- lebs say we selecled, Hwo sohebions , Homelsy Ruire | and Roude 2.

Route! City 3Icny 1 Icny 5Icny 2Icny af v
WSS City 1 Icny 2Icny AICity 3Icny 5| v

Route 3 felVE] Icny slcny 4| city1 Icny 3

These ave geing +o be used for veproducton -

The Mt gererafion
¢) Reproduction, € clossower and, mehadion)
- Owsoer s Hhe gerebic YecombiadTon of Hwo povents .
4 Abler solokig Huo poienks . we wi) onsider e peicenlage dolemniiing T Clossover oulg.
¥

Aue of Humb 75 707 5 P no cessover cawns , both paenls Smply beame chndien .

- Thie ave one-pont. Hwo-poiek, and, unioim Crossoier -

- T s e, leb's Himk abud He gereral case B e Veproduction.

EcETEe]) EEEEEE “ H}%H }{
’ Two Pust

AN city AECHVI cwslcawsﬂcwz Crosenen Jwo didien

- Modakion s a pucess Hhet & randomhy Nipping & Jew of Hhe ks @ +he Clikhens. (B 7% bosed on a pectled, proboliitrhy » €9 107.)

&5 Th T needed 4o moiwhin gerete diiersihy bk 7 woy be oo Jondomby H F 7% Hoo much.
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[els i City 4 ] City 1 l City 5 || City 3[ City 2

% chy | & choen P e widndion

Cif\f 4lCiW EICi'N 5 jj City 31Ci'ry 1

4 Oy | wos Swoppel with Cehy 2 T e lade

; lebs sy heve, each cy hos & S/ Chanee of befg swopped with ancther crhy .
d) Replocement-
- Thee ate o ways o reploas Hem o e vext gerevalion, ;

Kt all poents ond ouly consider Chiidiens as mew potenls

Evalude all porents and, Chindiens , +hen select e best populaktons

- lebs say that we lecled the Chmidien | and got v o posent | fr the voude 1.

Cify 4I<:ity zlcnyslcny alcny 1]
. The second, generation

4 As Hhe pucess T leparted, e olgorthm Wit generde MrHer and PrHev gereredons

Chavoclertlies o Genelic Algathhm for Seluing Toweling Salesman Problem
- The Resitle solidion wouid, be atlecled, by populakion siie. Qussover chane, and, udadion chance.

© T win not aliwsgs Pad e best solikion bt # cam do o deant Job and, Vewy guickly -

£ InifTal Yowke > < Fessible Soldion >
- Hae, 30 Yandom coes problem

© The Jeasible solukion 75 defwiriely niot Hhe best Schokion bk s pwbably quite cloe 4o what +he opFimum woutd be-

- Thete s a key hodeof) behween Edploketion and Explovedion .
§lebs a (e kA wore dalk abouk s . ‘)

a) Exploladton
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© IH % the puess of VieHg enfiieky now \efions of & Senrch Spoce.
- Tk wens 4wk Hhe algorihhm will alemp o achiie o good veege o Hhe Semch spoce.
- T wi ot evenhally Ld Gisk owg ol opimum  budk wlently be close Jo Hhe global cpHimum.
T} s Senching the space of possible Soluions well.
b) Explorlafion
- 3} wens Jhat grien o ‘ensonable Solukin. e olgorithm wii Keep velfimg the Solor unin 7 eoches 4 loa) opfimun .
- T T dhe poess of VEHEY Hhese legions of & Seoich Spce wikin the VieGhbothood of previusly vicred pouks .
- I} mews WSy alendy extt Solidons ands wake velhemedt o T, So Hhak s Prness wil Tmpove.
- Th dokes odvanlge P ewimg best Solubions = Hhe populakion.
) Ade Hhak
© Tn oner 4o be Quzesshil, 4 Sanch algoihm veeds 4o eslablich @ guod 1ok bolueon exlotadion and expiopation
© For Genelic Algoyhm, explorafion s Jupimly ockeved, by Crossover and wideton wimieh eleckon % used to plowete exploriation .
- we cowd s thd 5 Lovger midelow wde o Kmd of explotebion
Smaller mudakion 1de : o oW o explorledn
~ Someone would, argue Hhek explorakon Ts the gevelic oprader while explorlation © Hhe Soleckon ploess et

© Avghow,

fix) global optimum

local optimum

local optimum

ocal optimum

Fitness

Search space
- So envfier, we might be Shuck on the solkion by heHng lacal opFimum i Hhe global Solukion Space
- The hepe & Hhak by hoduding Geretic algorthm we wont be shuck f e local opfimum.

- We way be ewen Climbed, daon o Sump aciess i our Soukion spoce -

Pbhon code progiamming o Genetie Algevethm 4o solte Travelg Sakesman. Problew
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