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~search strategies)
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&2 o= R D4 E (Properties of

breadth-first search) [RE]

® FTEEE? Yes (if bis finite)

&

® FEEMI? 1+0+62+65+... + b7+ b(b-1) =
O(bd+1)

@ ZCEfEF =? O(b7*!) (keeps every node in
memory)

@ 57187 Yes (if cost = 1 per step)
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®ETEELYAE)ENKEETH S, (Space is the
bigger problem (more than time))
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OpenList&ClosedList(Z & D ##)
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# OpenlList
1. B
2.
. [A,E]

. [E,D,C]

D,A]

. [D,C]

# ClosedList (73 X)

.U

. {B}

. {B->D}

. {B->D,B->A}

. {B->D,B->A,B->D-
>E}

Solution={B->D->E}
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# OpenlList # ClosedList (73 X)
1. B 1. {}

2. [D,A] 2. {B}

3. [E,A] 3. {B->D}

4. [A] 4. {B->D->E}

Solution={B->D->E}
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datatype Node

components: State, Parent-Node, Operator, Depth, Path-Cost
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FIE R EExt/—F (Implementation:
states vs. nodes)
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¥ —a X FEZ (Uniform-cost search)
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¢ BIROAXMNIZE>TARM I RULDLEWLN/—FEEIZERAS

BAHZEICK O TIREBRBIRZEIELI-LDTHS,

& :

s Z(fringe) = FBARXNMILDF1—

¢ T2 (Complete)? cost 2 eMATYTHMTHNIL, TEETT

® 5 (Time)? g < costTH AR DExEfENH D, O(be"maC
g) C EFBEEDIRNRTYTE)

@ AE!)(Space)? g < costDEEFED R Ty T, O(brelngc€/
5))

® %@ (Optimal) ? g(n)IZkd. /—F D118 Z S, #=xiE TH
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OpenList&ClosedList(Z & D ##)

# OpenlList
1. (B,0)
2.
. [(C,5),(D,8)]
. [(D,8),(E,10)]

(A,3),(D,8)]

Ul A W

(E,6)]

# ClosedList (73 X)

L {3

2. {(B,0)}

3. {B->A, g(A)=3}
4.
5
6

{B->A->C, g(C)=5}

. {B->D, g(D)=8}
. {B->D->E, g(E)=6}

Solution={B->D->E}




ZE SHI R #E 2R (Depth-limited

search)

N

D

= depth-first search with depth limit /
i.e., nodes at depth /have no successors

function DEPTH-LIMITED-SEARCH( problem, limit) returns soln/fail /cutoff
RECURSIVE-DLS(MAKE-NODE(INITIAL-STATE[problem]), problem, limit)

function RECURSIVE- DLS(node, problem, limit) returns soln/fail / cutoff
cutoff-occurred? « false
if GOAL-TEST[problem](STATE[node]) then return SoLUTION(node)
else if DEPTH[node| = limit then return cutoff
else for each successor in EXPAND(node, problem) do
result + RECURSIVE- DLS(successor, problem, limit)
if result = cutoff then cutoff-occurred? + true
else if result + faidure then return result
if cutoff-occurred? then return cutoff else return failure
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® REFRLIERIL PIEESO, RITFESL, 51
EE2, LU IDICTRTOAEELG RS EER T &I
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& 18R 1L R ZR (Tterative
deepening search)

N
\J

function ITERATIVE-DEEPENING-SEARCH( problem) returns a solution, or fail-
ure
inputs: problem, a problem

for depth< 0 to oo do
result +— DEPTH-LIMITED-SEARCH( problem, depth)
if result # cutoff then return result




& 18R 1L R ZR (Tterative
~deepening search) /=0

imit=0  »@ o




& 18R 1L R ZR (Tterative

~deepening search) /=1
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& 18 ix1bE =R (Iterative

N

deepening search) /=3




I 18 #1t £ % (Iterative deepening
search)

¢ HIEFEHbERESIETHORIHIBBRACERSNT=/—FOH:
Noys =00+ b + b +..+ b7+ b7 + b7

¢ DIRFZREDERSANDREBEFRIEZERTERSINTIZ/—FDE:
Nips = (d+1)b% + d b + (d-1)b™2 + ... + 3bd2 +2bd-1 4+ 1bd

® For b =10 d =5,
4
Np =1+ 10 + 100 + 1,000 + 10,000 + 100,000 = 111,111

Npps = 6 + 50 + 400 + 3,000 + 20,000 + 100,000 = 123,456

# DLS Overhead = (123,456 - 111,111)/111,111 = 11%




% 18 R 1L B E D 14 B (Properties of iterative

deepening search)

#5E 2 (Complete)? Yes

@

SR E = (Time)? (d+1)° + d b + (d-
DB + ... + b7 = O(bF)

@

® A EFTHE =(Space)? O(bd)

4

@ 5z (Optimal)? Yes, if step cost = 1

) -
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ERR BB D LEER

(Comparison of algorithms)

;

Criterion Breadth-  Uniform- Depth-  Depth- lterative
First Cost First Limited  Deepening
Complete? Yes Yes No No Yes
Time o@m+h  owc/dy  owm) O(v!) O(b%)
Space O™y O@BIC /<y Obm)  O(bl) O(bd)
Optimal? Yes Yes No No Yes




J27FFR7IL31) X L(Graph
search)

N
\J

function GRAPH-SEARCH( problem, fringe) returns a solution, or failure

closed < an empty set
fringe < INSERT(MAKE-NODE(INITIAL-STATE[problem]), fringe)
loop do
if fringe is empty then return failure
node +— REMOVE- FRONT( fringe)
if GoAL-TEsT[problem|(STATE[node]) then return SOLUTION(node)
if STATE[node| is not in closed then
add STATE[node] to closed
fringe < INSERTALL(EXPAND(node, problem), fringe)
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