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Figure 8.1 An 8-puzzle problem instance: (a) initial config-
uration; (b) final Configuration; and (c) a sequence of moves
leading from the initial to the final configuration.
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Figure 8.2 The graph corresponding to the 0/1 integer-linear-
_programming problem.
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Figure 8.3 Two examples of unfolding a graph into a tree.
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Figure 8.4 States resulting from the first three steps of depth-first
search applied to an instance of the 8-puzzie.
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Figure 8.5 Representing a DFS tree: (a) the DFS tree; Successor
nodes shown with dashed lines have already been explored; (b) the
stack storing untried alternatives only; and (c) the stack storing untried
alternatives along with their parent. The shaded blocks represent the
parent state and the block to the right represents successor states that
have not been explored.
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Figure 8.6 Applying best-first search to the 8-puzzle: (a) initial configuration; (b) final
configuration; and (c) states resulting from the first four steps of best-first search. Each
state is labeled with its h-value (that is, the Manhattan distance from the state to the
final state).
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Figure 8.7 The unstructured nature of tree search and the imbalance resulting
from static partitioning.
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Figure 8.19 The difference in number of nodes searched by sequential and parallel
formulations of DFS. For this example, parallel DFS reaches a goal node after searching
fewer nodes than sequential DFS.

Copyright (r) 1994 Benjamin/Cummings Publishing Co.




ES’: 5@,@5_@(1\ ovhd Jad‘b‘c— — i) = Su&(!ﬁ&o&_ S‘YCep()u.f

Start node S Start node S
/ \ }O\
R2() LI

/\ \ /N

R3 O R‘O 20

e A
NN N

/ \ / ?O\ © /O
R70O O Ls O
Goal node G Goal node G
Total number of nodes generated by Total number of nodes generated by two
sequential DFS =7 two-processor formulation of DFS = 12

@ (b

Figure 8.20 A parallel DFS formulation that searches more nodes than its sequential
counterpart.

Copyright (r) 1994 Benjamin/Cummings Publishing Co.

§fe<aQ\P anomelics lso thn}(%t them seloes  in Ioeg\‘»(u}_‘sﬁ‘ seax ch oﬂaow—ﬁ'ﬁn—d

—> r\o&ez o 5??,/) \(,gk’ l'wque, \ernflc,u,Q ;'\e('.v\—LLtTc_ valuet Gu‘f &exiu.wf, \)0&‘)63,
d«vzent amouﬁta a& seanch to détesy a_ Solc,d_on

g node A leads »Qfme% b goal nede; nede B cjeﬁ,ﬁ wnodmi"

) E.\ PMQM&Q BF:§, A & B CAOSe,q fa( ex‘aon.sl.on ‘33 &«e},eﬁt’ Fv—oce&so—go&

* 523 Y node A dosen fms"’c =2 porallel BFS has  sublpear srew&%
3% nede B chosen (¢~3+=%> fo)zaﬂeﬂ BFS hes 5Ltf€l')"/)eqr Sfé’caou,a




NH = WY *

Wy AL..\_..Z-.*...NL(W.W\.\ _d

e T e = ()T = P e
Fronoyous oo vofas qroe W) =g | ST Pl § Ry o T

. v W(G =) sV PO 1
dud%rj R I A CIC xﬂ.b \G < MCWOm ¥y 4o oc .
(Q..@.u.r\ ._”\Ort\ m«,\ﬁ&\d&ﬁ .Comlu:r q@:vuwo\& “ %CJO\ v@.\63~6 g (%O,W w)Uchmmdu
o ™ s h
WH J J 4 d D yeeibes Ky
T i hlﬂlv...« -+ .J.l:f T/ TeMh T d@% Cowa Sopou %uq& H# mid .

P DOT SR R T R T
© sk Cwew LapiNsp Npevweg T 2o

ﬂwﬂf\o‘ 2] CA.:mu.r C_..md?du\n#uv‘e mC.Ftmedw @\_ ) EQ,mmV& v

@L;Qd#qu“ —2ossarord Jﬂmcwm L2 mJ ouwkdnagm oMo JF Uroow ‘o< % .l..mH

2 Co..mu& L Suyes ﬂo m_o,ﬂ\% = J.w

ey
W S I ™
M2 s o Ar/c.qvc_\ aofeg S3q yoyventes b ﬁw«dﬁ(.un Topau foo) 4 ‘boy
Im D ups v ﬁ.too(..v mlruj s20ud { nm_ ﬁww«a.ﬁcUn Fopou Y2l (L
127 “ges > Cusg Fpow foay sagpe oo o papvadopy = vampes v
10q TP foa) o peme & suoumps o weprimp ety swnsy
‘mtvbo. .,'S.doOOC Tw.v m./ﬁﬁaqdwb& ....I.Il.% m.ﬂ\mcwqu uorpneg ﬂw
“toxoss %a 262p0 Mo L.c\wqucm%w%c,. ) n.u.w%oc

?/LKMCJ sSarnop ﬂfo.v\ﬂaiom T AD.«u,ur\n.%Allﬂ Jv»ﬁaw.m M@qv#& ﬁ- Co.wﬂoc.\wo ) 02 ﬂ

YUjes  Bue 993 Y (4
‘Svorgd d Busww Foverp peod mv@jﬂ\w 222 2o0ds rsaa PREAYy (e

CO..lﬂsVQm DU ﬂ,\.%m.w J.\w% Mm.«w S4Q Q\Uwa\duﬁc& o1 Nmm (=
dﬂmﬂOC %.604 Yo ‘erco —AN>Oe WC_QM. .%wzQ.m; z ﬂdi MuUwﬁ. >>0ds \Wﬂo‘ym Q

5UG) km_ ccﬁm.&\.

SA4<T Py V! n«s_ou?_.m Seoaany \wo m.umn«ﬁcxm




