Simulated Annealing (SA)

Friday, November 15, 2019 10:23 PM
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- In prackice, here are Hhousands of NP relafed, probloms avieing i Humerous engiearing oieas .

- Regavding Hhe NIP- lelated, problems, # should be oted, Hhat ;
- NP closs @ Hhe class of problems P which & candrde sodiow cou be veriled, . potynonal fine.
- Tn s hand -wiiHen nole. we ate gomg 4o +uik abouk 4 optFacton. problem 5 Hus . s classiied, as & AIP-hard) problem .
= we dontt Rnow ™ Hhe problem cow be Vertied, i polynomial e
( For swre, we know Hat s Tmpossible 4o Solue Fhe problem i polynowial +ime )
- Then, e queshon 7 " haw 4o deat with & AIP-havd poblem ?°
@) we way Twplemect Greedy algorthm +o handle 7 5 houeret
- Qedy algprthm doas wot aluass plovide s opfinal Solckon, +o aw, optmirZetion problem .
b) We Way use Brde - Drce appoach 4o handle 7 5 howerer,
- we may yieed, o senich Hhwugh au, enormaus numler of possible Solebus.
&> Tien it modews Compuling pouwet, Hhere Wy be skt masy cadledes
: Thmd@bu%, thae ave o fow shalegies 4o deat with AP-hard pioblems Suc as 5
- Opfon 1 ¢ Browch, ond, Bound,
- opkou 2+ Local Sanch (T-e- Gerebic algevithm, Siwdeled onveatig. >

T Yhre houd-wren mole . we're goivg o ke @ deep die firko e Stuleted Awteuling (Sh) wobhod, v AP-hard, pisblews

Whaet & Shulded Awestrig (SA) 2

- The SA T an opFniTZakon technique Yhak Te fnspried, lsy the Annenlig process B wetals .

© Tor Tnstone, el us -Se-”e-usllow'ﬂﬂ avbhony system 5 which Shows the bagz Tlen o GA

0 o - 5 Disordered; wsith Wigh exerqy
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e 2) I oy w Pk, eq. dump # T waler

0000 o o o
o 0 o o °°

5 Organided, Chychal 5 Relauely deordered,

4 Small Evew - Eod 4 Robher bigger Evew - Eold.

-~ hs cow be con, he appuoock provided, dflerad Solukous dependiig on how o set Hhe emperalute.
- Then, how was e Tea, Pod ficko 2w optinTzckon, problem ?

4 Lok us walk +hwigh ou overatl Pocess descirbed, as below .

How does +he SA process work 2
- The Mllowig sleps noktonally defste o, oveiall piocess o He SA T optuZukow. pobleivs

- Slep) : pek aw WG\ Set of desgn voviables ands delewie Eod, with Wral lemperafure

Y
A Jouoe) * : Global i A potoweler ek we haie o delewie
e Local mMinimams
lebs 509 Tempareue = 100 and, were Colaloded wiv aw WAl set.
: > X,

- Step 2 - Randomly Select avother neghboring poict and Qaladate Evew

XL Fono) o Globa) vilMM
o ¢ Lol wMivimums
o Ennew
L "

T s sk loo
Nole Hhak we ste wouw
deng wirwrzekon -
- Slep 8 © Twpemad the Mehopells Ovilerion wik K= anshack 3 i"'"

2 Evod = Eumew (- Enew < Eod )

©

2oo) Hee,
o

> X,

Es,od —> Eanew with pwlnlmﬂ:j p(aE) = e (__:?E)

» o FoT;Js w‘_’ N He etowple
- Slep 4 ¢ The mehopolls C1ileron & \eperded, Wuliple tines - mowy Wl poidks af & Pred Jowpoaine witly R=crst.

> Eenhally, e syslom terches @ slade of ZgumibiTum ok i Jemparture i which the Probalitrly dehitubon
o} dhe agepled pids appoaches +o +he Boliemom dichthudion

X T @ Pont)
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X \ .. Foew)
5 .,::l.El _ L e desi ol
: | - Ea Wos Jumping arown gw Spoe sl the Qyslem Yenches
o slode o} Equirhiiim

; wheve 12:3:4,5 D Y\e’!ghlm-ﬁﬂ pocks

L w\ © o)
\_/, Er wos also Jumpig aamd, W @ shode of  Zquatbiion -

‘ Hoe, we shil hawe T=loo whh K=)

Ths . Hhe pocts never wove ¥ § peacks
’n/ ( o Jimp bk Shoy
leks Say Huok e acepled. peiuks appeadhes 4o e BoHzimam dehThikon

- Sleps : One aw Equhilam has beew acheved, Yok & giiew T, lwer T & defwed, and, Hhe Mehopolis C1ilerion & \oparled..

)

we aw Certe avmenling Schedule thak Jells s Vow masy Torakons we Jake
and how Quiky T % dectensed.
Eunew eg. Nacliow : Twew = Told ¥ 0.9

X E..».& Pore)
:), oInL
s where T cols dowmw, Mo chomge w everqy
. ‘ com )
3 P goes o 220

- Slep 6 : Repot unttl @ cnvergene Sloping Critern & wet. (T s guaduatly denessed and Decze Hhe space)

where we Wil wawk +o do Hadionml opFwTZATon

What ave Chaoclerehes of the SA ?
* Siuldded, amenling @ bosed ow He conepl &} dhe BoHzmann probolitely dzhbton with the P

AE = Enew - Eold
R = Bolemam's Qnshact

T & temperctive

T+ desorbes he dichibdin o enegy W mabler ok ¢quitihium ot 4 gfuen Jemperature

- The SA wolks slraldy dered o hadiiond opHFakn, Jechiges (Te. alwoys oaeph +he Wi ) o auord, shuckiig i, local, Wil
- For example ;

= le} Eod be 4he wlue of Hhe obisechie funcion Lor an Wiial pouck

- let Evew ke the Ualie of the obiectie Munchon Rv an Hal peack ( eighbor)
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- I} Evew < Eod - Hhen alwoys acept e Hol poick as Hhe vew wHial poidk ( Lekis s2 wee dofg miiZaion )

- IF Emw > Eod. Hhen goept the Wil ok as +he vew WiTal poick wikhy Hhe BoHzmann plobabiiry
A2

- T T called as the Mlehopolis CrrierTon.
 The SA & purtaddooly develpad. fi- unconshied, opaweaekion
+ The SA does not quaractée gobal opFimum 3 howener, 7 yrelds 4 hear—ophium solchon .

- The SA % not delemiieic : Hhus, we caw geb delforadt auswers fom uple rue .

Sinulaked; Anmenling appieakion on TSP prblem
- The -u)llwﬁnj Sleps Shaw how Hhe SA works wTHy +the TSP Problem.

- Slep 1 : Tralize emperakve (T) and, specrly +he cnshant (k)

- Glep 2+ Stk fom youdom Youde (R) Hhaugh Hhe Selected, crires

3
o8 ;\ﬂ;\"z 5 e Youle R
4q °s

- Slep 3 : Evaluake the cost Puckion, E = P (distance

eq. Egq = 130

- slep4 : Debie 4. vew ke (Rrew) by Yandowdy Swapping Yuo crites

eﬂ .
@os ;e e Ry
4a o5
- Skp & ¢ Evaluade e cost Nuckon, E g
- Slep 6 : (TkERm<ER,WT+05wWWJE

A Eguw > Er. bosed on the polabticly . Acepl o ot net-

- Slep 7+ Rereak Jhe pucess uwtnl +he converganee arleria, % SakisPed . (eg. The prad shuys ok -+he drea. 5 hek g o ok )
- Slep 8 ¢ Dele o rew Jemparadue (Tew)

eq. Trew = AT 5 whee d<I

- Slepq  Repeak Pom Slep 4 to skp 7 unin Hhe aniergenee e, s Sakeled,.
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