
Nelder-Mead
f@x_, y_D := 0.2 Hx^2 + y^2L - 2 Exp@-Hx^2 + y^2LD - Exp@-Hx^2 + Hy + 4L^2Lê2D;
vertexOperate@simplex_, vertexNum_, op_D := Insert@#2, #1, vertexNumD & üü

op@Part@simplex, vertexNumD, Delete@simplex, vertexNumDD;
move@param_D@this_, others_D := 8this + H1 + paramL*HMean@othersD - thisL, others<;
shrink@this_, others_D := 8this, H# + thisLê2 & êü others<;
extremeVertex@simplex_, f_, p_D := Ordering@f üüü simplex, 1, pD@@1DD;
simplexCompare@v_, f_, p_D@a_, b_D := Hf üü a@@vDDL~p~Hf üü b@@vDDL;
not@p_D@x_, y_D := ! p@x, yD;
improve@a_, b_, p_D := If@b~p~a, a = b; True, FalseD;
SetAttributes@improve, HoldFirstD;
simplexGraphics@simplex_D := Line@Append@simplex, First@simplexDDD;
simplexGraphics3D@simplex_, f_D :=
Line@Append@#, f üü #D & êü Append@simplex, First@simplexDDD;

updateSimplex@simplex_, f_, p_D :=
Module@8v = extremeVertex@simplex, f, not@pDD, curSimplex = simplex, comparator<,
comparator = simplexCompare@v, f, pD;
If@improve@curSimplex, vertexOperate@curSimplex, v, move@1DD, comparatorD,
improve@curSimplex, vertexOperate@curSimplex, v, move@2DD, comparatorD; curSimplex,
If@improve@curSimplex, vertexOperate@curSimplex, v, move@1ê2DD, comparatorD,
curSimplex,
If@improve@curSimplex, vertexOperate@curSimplex, v, move@-1ê2DD, comparatorD,
curSimplex,
vertexOperate@curSimplex, extremeVertex@simplex, f, pD, shrinkDDDDD;

path =
NestList@updateSimplex@#, f, LessD &, 88-10., -10.<, 8-9., -10.<, 8-10., -9.<<, 200D;

OptAndSearch.nb 1



plot = Show@Graphics3D@8AbsoluteThickness@2.D, Map@# + 80, 0, 1< &, simplexGraphics3D@#, fD, 82<D & êü path<D,
Block@8$DisplayFunction = Identity<, Plot3D@f@x, yD, 8x, -12, 2<, 8y, -12, 2<DD,
Axes Ø True, BoxRatios Ø 81, 1, 1<, ViewPoint Ø 81, 1, 1<D;
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Show@plot, PlotRange Ø 88-1.5, 1.5<, 8-1.5, 1.5<, 8-2, 5<<, BoxRatios Ø 82, 2, 1<D;
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Spin Glass – Annealing
Needs@"Statistics`ContinuousDistributions "̀D;
J = RandomArray@NormalDistribution@0, 1D, 100D;
minEnergy = -Total@Abs@JDD;
glass = Table@H-1L^Random@Integer, 81, 2<D, 8100<D;
glassEnergy@glass_, J_D := -J.HTimes üüü Partition@Append@glass, First@glassDD, 2, 1DL;
flipRandom@glass_D := MapAt@-# &, glass, Random@Integer, 81, Length@glassD<DD;
updateGlass@oldGlass_, beta_, J_D :=HFunction@8newGlass, oldEnergy, newEnergy<, If@newEnergy < oldEnergy, newGlass,

If@Random@D < Exp@-beta HnewEnergy - oldEnergyLD, newGlass, oldGlassDDD@#,
glassEnergy@oldGlass, JD, glassEnergy@#, JDDL &@flipRandom@oldGlassDD;

runGlass@glass_, iters_, alpha_, J_D := First êü NestList@8updateGlass@#P1T, alpha*#P2T, JD, #P2T + 1< &, 8glass, 0<, itersD;
plotRange = 80, glassEnergy@glass, JD - minEnergy<*1.2;
alphas = 80.1, 0.01, 0.001<;
Table@ListPlot@HglassEnergy@#, JD & êü runGlass@glass, 1000, alphasPiT, JDL - minEnergy,

PlotJoined Ø True, PlotRange Ø plotRange,
PlotLabel Ø ToString@alphasPiTDD, 8i, Length@alphasD<D;
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Spin Glass – Genetic Algorithm
breed@glass1_, glass2_D := Function@8crossover<,

flipRandom@Join@Take@glass1, crossoverD, Drop@glass2, crossoverDDDD@
Random@Integer, 80, Length@glass1D<DD;

pickRandom@choices_, probs_D := Module@8cum = Rest@FoldList@Plus, 0, probsDD, rand = Random@Real, 80, Total@probsD<D<,
choicesPPosition@cum, _?H# > rand &L, 81<, 1DP1, 1TTD;

updatePopulation@pop_, J_, beta_D := Module@8minEnergy = -Total@Abs@JDD, probs<,
probs = Exp@-beta HglassEnergy@#, JD - minEnergyLD & êü pop;
Table@breed@pickRandom@pop, probsD, pickRandom@pop, probsDD, 8Length@popD<DD;

runGenGlass@population_, iters_, beta_, J_D :=
NestList@updatePopulation@#, J, betaD &, population, itersD;

minPopEnergy@pop_, J_D := Min@glassEnergy@#, JD & êü popD;
population = Table@H-1L^Random@Integer, 81, 2<D, 8100<, 8100<D;
plotRange = 80, minPopEnergy@population, JD - minEnergy<*1.2;
betas = 810., 1., 0.1, 0.01<;
Table@
ListPlot@HminPopEnergy@#, JD & êü runGenGlass@population, 100, betasPiT, JDL - minEnergy,
PlotJoined Ø True, PlotRange Ø plotRange,
PlotLabel Ø ToString@betasPiTDD, 8i, Length@betasD<D;
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