Al Projectl (partl) — 8-Puzzle: BFS, DFS

Problem Space

States

Presentation
FeAMLA— R O S N RS THERR I 5 I B N-Puzzleft IER s »

POAREH L —2K > H DL 0 #32 blank block-
LI 8-Puzzlez i -

initial state

Casel:

1 6 ~ State ={2,4,3,1,0,6,7,5,8 }

Case 2:

8| |3 ~ State ={5,4,2,8,0,3,1,7,6 }
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goal state
1213
456 ~  State={1,2,3,4,5,6,7,8,0}
7|8

Auxiliary Attribute
55 7 0 R T SRS F statefRAESMTER 1 ERIELIRS T30 blank

block ) (x,y) FEfE o
DL 8-Puzzle: Hy#ESH /= FAY (0,0) ZL(HE14A NHY (2,2)

Operators

= 7R - BB block £F boardFI|FH Ei—Y containerfZ#i{\ii& ; LL
MR A B RS blank 4 board i
Pt LAFRAM o] LA BRI operatonfiifb i L T PUFE
move blank Up
blank FTEHL L 1) block ZZHf7 i -
move blank Down
blank 1= H. 114 block 22 #af & -
move blank Left

blank F1E2H H. /211 block 22 a7 & -

move blank Right

blank F1EX A H A block 22 A& -
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Solution

Solution]2)— & operators?y list &5
operator set ={ u,d,l,r } > 4351{t3E move blank up, down, leff right -
DA caself5sfi » Hopr—#H nJ{7HY solution = {u, I, d, r,d, r

Algorithms

General Search Algorithm

SRl FH P T Pt R ) — e P2 - O CHHI RIS AT |

search( Node& node)

{
pushinitial State();

for (;;) {
i f (isPool Enpty())
return fal se;

node= pop();

i f (goal Test (node))
return true;

expandAndMer ge( node );

}
}
reference
File: GSA h

Breadth-First Search

pop order

FIFO
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expand
expandk; - operatord[EFUT R -
1. move Blank Up
move Blank Down

2
3. move Blank Left
4. move Blank Right

merge
FIF—{l& FIFO Y queu€ls nodesZEZ: -

reference

Fil e: BFSPuzzle.h
Fil e: BFSPuzzle.cc

Depth-First Search

pop order

FILO

expand
expandtf > operatorslE /4 | :
1. move Blank Up
move Blank Down

2
3. move Blank Left
4. move Blank Right

merge

FF—1# FILO i stackjiés nodesEEE: -
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reference

Fil e: DFSPuzzle.h
Fil e: DFSPuzzle.cc

Repeated States Avoiding

strategy

il BRI P A AR R stateZitE setffl » (X[l A] 7% global cycles

reference

File: Puzzle.h
File: Puzzle.cc

Software Building

Analysis & Design

the goal

Correctnessi feth ZHEm-E Hlif & 1Y Wi fl# casefymll -

Clarity A4 [ SEmIT - (IR~ SVEN - LAJT RS WCsEamE - e -
FRed ~ AHASHEE ~ ThREMmNE: -

Performance/riii /& I correctnesgy clarity .7 % » 325 A2 A S ERCR A
EHESCR - S LETFEORHA RIS IR 2 oA 7 T
5o AE S L

Flexibility e/ Eaeq = A S E R RE IR —E sl - A1 > ANEEHET
¥} 8-Puzzlesit » M StE—20 B N-Puzzlefj £z /5K -
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packages & classes

ARRARIREAT i P B R B 55 AlUtlity ~Utility k2 NPuzzle: = {li package
FirA Al eSS L 3l RIS G ] 2 R A R REAE AlUtlity #1 5 F
N-PuzzletHRRIT B P E (e NPuzzleig (i pacakgef ; 1 iI4EZ A4 L AT
HY T HHIRELE Utility £

Package Name | Class Name Description
Utility Slicelter FHARTY) » R Bl statert) ARG
CSlicelter | HZKHE#E) » =RCRHEEI statefy AR
AlUtility GSA ¥IER] General search algorithm
Puzzle 2R SZ 2 5m Y NPuzzlefi:
State FHARHERE 5 B Puzzlel? statesk H. operators
NPuzzle Node State{rZ%l Poolfij » 2401 NodeEf &2k
BFSPuzzle | ‘B{EF NPuzzle[lj&E) breadth-first searchyi:
DFSPuzzle | ‘EH{F NPuzzle[tji¥il%) depth-first searcfizik
reference

File: NPuzzl eUM.. pdf

Implement

language & platform

FHA ST B 2 T s Bt R F OOA/OOD Y =t » AT LA I AR B R <7 52
OO e FE S K EF - &1 » BT ELRH ANSI C+REEEaGT
AGEAITH gnuity e b s B BT TR -
SR P HAE

Windows T DIGPPE rhidef# IDE J7

Linux Ny g++H&Rd make

il e P AT IR -
{HE s EREVTDUE AR SR “58%E” ANSI CHHEERIAP S -
A FAMBR A HE] STLAE » 3=iH] T namespace fiif AT 21 C+Hie
PR n] e ANER M AT TR
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design mapping

P a TS e packagesliLl C++H1) namespac&tfE » [MATA B4y
k2 classs #ELL C+HYY classEfE - i85 26 -2 —¥—HIRBAGR - ATLLGHT ~ 5%
TSR SRS WTLFEERS B E T [ -

error preventing

EE FHIHREEIN S Robustnes${[aH SRR o AT B sims s T e il
TE 2RISR P R > DUEREECAE run timeZ AR RER R ik
client 5 -

sa HEAR A SEHIRRET - A EA USRS project: 7RI TN 2R FEHHY
THULT > BAMAET DL C BB S A SR asseriuilt - A7z 57 design by
contractiita: o LABG I eG4 clientfH -

Make Target

1E Linux 1) g+ 1 > S B R FE PR iR I A

make
S F B bfs K dis a8 Wl gy T - BURIAE » S miflEsid A2 L casel
FolEAZER - s 2 - G E 7B BFSTest . cc k& DFSTest . cc
e EEMEPR ini tial state . goal state -

Reference

File: Makefile

Execution Tracing

Expands Limited
FE A ISR expand R0 100 H 554 My A ias - FR=N 0 s

1k > DU B2 track > AT DABAMEEAE class Puzzlel 2L enumify /5 (Ee 17—
ExpandsLtd) i S g a1 -
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Reference

File: Puzzle.h
Fil e: BFSPuzzle.cc
Fil e: DFSPuzzle.cc

BFS

Casel
expands =73
depth =6

solution={u, I, d,r,d, r}

reference

File: bfsl.out (ExpandsLtd==100)

Case?2

1t expand?y R ENE 100H - B2 FRENRE > AEPA TR R E L H: expand

AR -
expands = 1974
depth =12
solution={Il,d,r,u,u,l,d,r,u,r,d, d}

reference

File: bfs2.out (ExpandsLtd==100)
File: bfs2-1.out (ExpandsLtd==10000)
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DFS

Casel

1F expand?) KEENE 10015 » B HEIfRE - HAGIREHE = SR - H
I E SR

expands = 100

depth =99

solution = not found

reference

File: dfsl.out (ExpandsLtd==100)

Case?2

1F expand?) KEENE 10015 » B HEIf - HAGEIREHR = SR - H
IFE S HGE

expands = 100

depth =99

solution = not found

reference

File: dfs2.out (ExpandsLtd==100)

Conclusion

TR5 8-Puzzlek: ZHh#&H I pifd test caség sk » N-Puzzle[tjiE £ 5L BFS & DFS
WATE T AERE - EhigsE G ] BFS Y=k -

IRIFS H T 1T solutionfy PR SRR A BRIV - {H solution path{Iffi45 HIEY path
PERGEERE - AHEAATAR N -
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