Constraint Satisfaction
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Overview

» Constramt Processing offers a powerful problem-zolving

paradizm
View o prohlem as a set of variables o which we have 1o assign
raloes thar satisfy a number of problem-specifac conzcrammes.
Constraint programening. CSPs, constmaint logic prograanming. .

- Alzorithms for C5Ps
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Informal Definition of CSP

» C5P = Constraint Satisfaction Problem

(1} a fimite set of variahles

(2} each with a domain of poszible vahies {often finite}

(3} a sat of constraints that limit the vahies the variahlss
can take on

* A solufion iz an assisnment of a value to each variable such
that the constrainiz are all satizfied.

» Tazks mizht be to decide if a solution existz, to find a
sohrtion, to find all solutions, or to find the “beast solution™
according to some metric.




SEND + MORE = MONEY
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Modeling

Formalize the problem as a corsirams probdilam:

» number of varables: =

» Comstramts: o,,..,co & £°

“preblem:Find 2 = (vy,...w )= Z= much
thata = =, , forall 1 £ i £ m
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A Model for MONEY
« number of vanables: 3
* COnstraimts

c,—{[9.E.H.0M. 5 01 T} ' | 0S8, _YEG5]
eg,—{(3,E.H.0,M,0,0,.T}e It |

LooD*g + 1440*E + 1l0*H + D

£+ LODOD*H + 1049+*0 + LO*E + E

— 10000*H + LO00+*D + 109*H &+ 1LO0+E + Y]

A Model for MONEY (continued)

" MOre CONSTAmtE

= [[5 LN, 0NKORYH= A" T m T}
c,= {[[5, LN 0NORTYe A% | ®xw o
E.= [[5,EN,0.KORTHE A% | S-X &l

Solution for MONEY
e — [{5.E.4.DHORY¥Y = I* %e, .. 2% ]
- [{5,E. 5.0, 0. R ¥ = Iz
1000+ + 1oO0+*E 4+ 10*H + D
+ 13000+ + 1L0O0+0 4+ 1J+R + E
wm LOODD M + 1000*0 &+ LOO+*H + 10+*E + ¥|

e — {(3.E N DMNORY e IF & 0 |
c.— [(3,.E,N,D,H.O0.RXY)e Ix| MmO }
c.— {(3.ENDHNOIORY e IF 2. ¥ all differemc]

Solntiom- (%,5,6,7,.1,.0, B Z)= IF




