il ¥ FE JE [ el

Chapter 5
Section1-3



B2

o Hl#YFEEMIRE (CSP)
e CSPTORRYIERR
e CSPTORMIER




#ll 97 & S ®B(CSPs)

ERERTIERERE:
- REFITIVIRYIR"THS - M. REMBER. I—ILT
ARDMEZ DL GEEHT—2EETHLRLY
CSP:
— KEE (X9 DM DEFHFDOEH X TRIND
— d—)LT AL [FFHHDEEST,. INIETEHDEBRESITHLTES
NHEDHAEHLEERLTLNS

fiz Z0 3R IH S FE (L CSP D & HE 7245

REMGERTNIAVALIYE LB ATERONPTLALA
7 ILT N ALZERNSIENTES



5l X D 8 55 1T

Wastarn
Australia

Northern
Territory
Queansland

Australia
New South Wales

Tasmania

Variables WA, NT, Q, NSW, V, SA, T
Domains D; = {red,green,blue}
Constraints: adjacent regions must have different colors

e.g., WA # NT, or (WA,NT) in {(red,green),(red,blue),(green,red),
(green,blue),(blue,red),(blue,green)}
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5 WA =red, NT = green,Q = red,NSW =
green,V =red,SA = blue, T = green
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— e.g., cryptarithmetic column constraints



Example: Cryptarithmetic

T WO
+ T WO
F O UR |
e Variables: FTU W H}%{ \@:{
R O X, X, X,
e Domains: {0,1,2,3,4,5,6,7,8,9}
e Constraints: Alldiff (F,T,UW,R,0O)
- 0+0=R+10" X,
- X, +W+W=U+10" X,

~ X,+T+T=0+10"X,
~ X,=F, T#0,F#0
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[ WA =red then NT = green | same as [ NT = green then WA =red ]
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function BACKTRACKING-SEARCH( ¢sp) returns a solution, or failure
return RECURSIVE-BACKTRACKING({}, csp)

function RECURSIVE-BACKTRACKING( assignment,csp) returns a solution, or
failure
if assignment is complete then return assignment
var + SELECT- UNASSIGNED- VARIABLE( Variables/csp)], assignment, csp)
for each value in ORDER- DOMAIN-VALUES(var, assignment, csp) do
if value is consistent with assignment according to Constraints|[csp| then
add { var = value } to assignment
result «+— RECURSIVE- BACK TRACKING( assignment, csp)
if result + failue then return result

remove { var = value } from assignment
return failure
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Arc consistency algorithm AC-3

function AC-3( csp) returns the CSP, possibly with reduced domains
inputs: csp, a binary CSP with variables { X7, Xs, ..., X,}
local variables: queue, a queue of arcs, initially all the arcs in csp

while gueue is not empty do
(X:, X;)+ REMOVE-FIRST(queue)
if RM-INCONSISTENT- VALUES(X;, X;) then
for each X; in NEIGHBORS[X;] do
add (X, X;) to queue

function RM-INCONSISTENT-VALUES( X;, X;) returns true iff remove a value
removed +— false
for each zin DomAIN[X;] do
if no value y in DOMAIN[X] allows (z,y) to satisfy constraint(X;, X;)
then delete z from DOMAIN[X;]; removed + true
return removed

e Time complexity: O(n?d?)
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Example: 4-Queens
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