Traditional Methods — Part 1
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Exhaustive Search
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Exhaustive Search

SAT

<& 3> depth-first search
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procedure depth-first
begin
for each child w of v do
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end

Fig. 3.2. Depth-first searcl



Exhaustive Search

TSP
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(ex) n = 3
(1,2,3), (1,3,2), (2,1,3), (2,3,1), (3,1,2) (3,2,1)

procedure genl_permutation()
begin
k—k+1
P[i] «— k
if £ = n then
for g=1ton do
print P|q]
for g=1ton do
if P[g] = 0 then genl_permutation(q)
k—Fk-—1
Pli] <0
end
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Exhaustive Search

NLP
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(ex) —1<x; <3, 0<x, <12,
Ax; = 0.01 , Ax, = 0.02,
=> x4: 400 intervals

x5: 600 intervals
=> total 400 x 600 = 240,000 cells



Local Search

« Search space
— exhaustive search: entire space
— local search: local neighborhood
* Procedure
S1. Pick a solution from the search space and evaluate its merit.
Define this as the current solution

S2. Apply a transformation to the current solution to generate a new
solution and evaluate its merit.

S3. If the new solution is better than the current solution then exchange
it with the current solution; otherwise discard the new solution.

S4. Repeat S2 and S3 until no transformation in the given set improves
the current solution.

X 'transformation's {E A Holg A 217}?
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Local Search

SAT
— Neighborhood: 1-flip mapping

procedure GSAT
begin
for 1 «— 1 step 1 until MAX-TRIES do
begin
T' «+ a randomly generated truth assignment
for 7 « 1 step 1 until MAX-FLIPS do
if T' satisfies the formula then return(7')
else make a flip
end
return(‘no satisfying assignment found’)
end



Local Search

. TSP o
<2 2-opt g
Neighborhood: 2-swap mapping

procedure 2-opt
begin -
for i<—1 step 1 until MAX_TRIES do
begin
generate a tour 7’
BestCost = Cost(T)
for j=1 step 1 until n—1 do
begin
Improve = FALSE
for k=j5+1 step 1 until » do
begin
generate a tour 7' by swap(j,k)
if Cost(T') < BestTour then
Best Tour = Cost(T')
best;, = k
Improve = TRUF
Restore tour 7 by swap(j,k)
end
if(Improve = TRUE)
generate a new tour by swap(j,best,)
end
end
end

= k-opt



Local Search

NLP

<8 S Gradient Method of minimization

min f(x)

- Update rule: steepest decent
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Local Search

 NLP

(ex) minf(:ﬂl,:ﬂ.::l =x§+:¢§



Local Search

Ex) Error Backpropagation Algorithm in Neural Network
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