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Breadth First Search(BFS)

In breadth-first search

eexplores the space in a level-by-level fashion

eonly when there are no more states to be explored at a
given level does the algorithm move on to the next level
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function breadth_first_search;

begin
open := [Start];
closed =[],
while open # [ ] do
begin
remove leftmost state from open, call it X;
if X is a goal then return SUCCESS
else begin
generate children of X;
put X on closed;
discard children of X if already on open or closed;
put remaining children on right end of open
end
end
return FAIL
end.

% initialize

% states remain

% goal found

% loop check
% queue

% no states left
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Expand the cheapest unexpanded node

Implementation :

frontier = priority queue ordered by path cost g (n) 16
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Search Best-first

function best _first _search;

begin
open = [Start]; % initialize
closed =1[]:
while open =[] do % states remain
begin
remove the leftmost state from open, call it X;
if X = goal then return the path from Start to X
else begin
generate children of X;
for each child of X do
case
the child is not on open or closed:
begin
assign the child a heuristic value;
add the child to open
end;
the child is already on open:
if the child was reached by a shorter path
then give the state on open the shorter path
the child is already on closed:
if the child was reached by a shorter path then
begin
remove the state from closed;
add the child to open
end;
end; % case
put X on closed;
re-order states on open by heuristic merit (best leftmost)
end;
return FAIL % open is empty

end.
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Greedy best-first search expands the node that appears to be closest to goal
Minimize the cost to reach a goal
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(Greedy )best-first search
Jg) Jaadly (adad) )l

Sibiu

gqq Fagaras

a0

= asiu

Hirsowva

LIrZiceni

ucharest

Efarie

Straight=line distance

to Bucharest
Arad
Bucharest
Craiova
Dobreta
Eforie
Fagaras
Giurgiu
Hirsova
Iasi

Lugaoj
Mehadia
Neamt
Oradea
Pitesti
Rimnicu Vilcea
Sibiu
Timisoara
Urziceni
Waslui
Lerind

366
0
|6
2432
A1
|78
17
|5]
22
244
241
234
80
B
|03
253
129
A
1G5
i
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Example: traveler problem with straight-line
distance information

Arad [

g9  Fagaras
118 -

=l Craiova

Greedyv search result

[ Hirsova

Eforie

Straight-line distance

to Bucharest
Arad
Bucharest
Craiova
Dobreta
Eforie
Fagaras
Giurgiu
Hirsova
lasi

Lugoj
Mehadia
Neamt
Oradea
Pitesti
Rimnicu Vilcea
Sihiu
Timisoara
Urziceni
Vaslui
Lerind

66
0
160
242
6]
|78
17
151
226
244
A1
24
380
Uk
193
233
329
&0
|99
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Greedy )best-first search(
Js) Jaadly (aldiad) )l

Greedy search

253

queue DE)

f(n)=h(n)

Bucharest 0
Rimniciu V. 193
Sibiu 253
Timisoara 329
Arad 366
Zerind 374
Oradea 380
Goal !!!
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Jol Jadls CaliSearch Best-first

A )l Al (udat all AU

-

open = [A5]; closed =[]

evaluate A5; open = [B4,C4,D6]; closed = [A5]

evaluate B4; open = [C4,E5,F5,D6]; closed = [B4,A5]

evaluate C4; open = [H3,G4,E5,F5,D6]; closed = [C4,B4,A5]
evaluate H3; open = [02,P3,G4,E5,F5,D6]; closed = [H3,C4,B4,A5]
evaluate 02; open = [P3,G4,E5,F5,D6]; closed = [02,H3,C4,B4,A5]

evaluate P3; the solution is found!
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G

B4 C4 D-6

A

F-5 H

AN TN\

M N 02 P-3 Q

States on open States on closed
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