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MABANITAWBAT ;. Search technigues

B N15ARWILUUUBA (Blind search)

o NITABAILUUNIVHNGA (Exhaustive search)

o NNTAWBAMUVUNNEIN (Partial search)
0 NTTARRILUINIIENDY (Bread-first search)

0 ATSAURILUIANADU (Depth—first search)

B N19ABRILUUEISEEN (Heuristic search)
o AISAURILUUYULAT (Hill climbing)
o ANSAURILUUBULRIYIVIADI (Simulated annealing)
0 msﬁ’umtwuﬁﬁqﬂﬁau (Best-first search)
ATSARKILUULE-TA3 (A* algorithm)
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NISABAILWININGABY . Breadth-first search




BFS Algorithm

1. NODE-LIST = {initial state}.

2. UNTIL a goal state is found or NODE-LIST is empty DO:

2.1 Remove the first element from NODE-LIST and call it E.
IF NODE-LIST is empty THEN quit.

2.2 FOR each operator matching E DO:.
2.2.1 Apply the operator to generate a new state.

2.2.2 |IF the new state is a goal state THEN quit and return this state.
ELSE add the new state to the end of NODE-LIST.
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NISABAILWIANNAW ;. Depth-first search




DFS Algorithm

1. IF initial state = goal state THEN quit and return success.

ELSE DO the following UNTIL success or failure is signaled:
1.1 Generate a successor, E, of the initial state.

IF there are no more successors THEN signal failure.
1.2 Call Depth-First Search with E as the initial state.

1.3 IF success is returned THEN signal success.

ELSE continue in this loop.
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State space search . Block world

AINSZNINS AB

1. Na0d X WHANSaIEWNU -> 119 X Unlae

CLEAR(X) —> ON(X,TABLE)

>

o NaBd X LAz Y INNNa0sdwiu —> 719 X Uk Y ClB

CLEAR(X) & CLEAR(Y) —> ON(X,Y)

[~ Qs dl V-V
B X uaz Y 1weauds unwnlamig A, B, C

B (HEwlea1au289naad LIl AeIn% A

12% #0713 ‘A B C’ IN1AUEIKE ‘C B A’

Tuasega1negd1La N

ﬂmmqmﬁ’m




BFS . Block world
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DFES . Block world
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NISABKILUUEISERAN : Heuristic search
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S8/AN : Heuristic function
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Heuristic function . block world #1
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Heuristic function . block world #2
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Heuristic function . 8-puzzle
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ASABAILUUUMLZT © Hill climbing
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Simple hill climbing algorithm

1. Evaluate initial state

IF initial state = goal state THEN return initial state and quit.

ELSE current state .= initial state

2. UNTIL a goal state is found or no new operator left to be applied in the

current state DO:

2.1 select an operator that has not yet been applied to the current

state and apply it to produce a new state
2.2 Evaluate new state

IF new state = goal state THEN return new state and quit
ELSE IF h(new state) is better than h(current state)
THEN current state:= new state

ELSE continue loop




Hill climbing . block world
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NISABRILUUINADINITOULRHET . Simulated annealing
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Simulated annealing algorithm

1. Evaluate initial state
IF initial state = goal state
THEN return initial state and quit

ELSE current state := initial state
2. BEST-SO-FAR = current state
3. T := constant
4. UNTIL found solution or no new operator
left to be applied in the current state do:

4.1 select an operator that has not yet
been applied to the current state and

apply it to produce a new state

4.2 Evaluate new state

dE := h(current state)-h(new state)

IF new state = goal state
THEN return new state and quit

ELSE IF h(new state) is better than
h(current state)
THEN current state = new state
IF h(new state) is better than
h(BEST-SO-FAR) THEN
BEST-SO-FAR = new state
ELSE compute p
IF p > random(0,1)

THEN current state .= new state

4.3 Revise T as necessary

5. Return BEST-SO-FAR as the answer



NISAWBHILUUR ﬂqmﬂ'a% . Best-first search
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Best-first search algorithm

1. OPEN = {initial state}

. 2. UNTIL a gold is found or no nodes left on OPEN DO:
2.1 Pick the best node on OPEN

2.2 Generate its successors

2.3 FOR each successor DO:

2.3.1 IF it has not been generated before, evaluate it,
add it to OPEN, and record its parent

2.3.2 IF it has been generated before,
IF this path is better than the previous one

THEN change the parent and update cost




Best-first search
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NISABALUULD -GBS : A* algorithm
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A* search
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A* algorithm . under-estimate VS over-estimate
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Minimax algorithm

Q represent the moves of the player running the algorithm (maximizing player)

represent the moves of the opponent (minimizing player)




