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Constraint Satisfaction Problems



C.’.q’.bg.).zo 6Lé)| Jsl.w.o

POy A (CSP) Cudgdme (slo ) aliuns SO
X2 K e e oo
D1,D2,...,DN da x5 Oy sl polise 51 50 slo asalo

Gl L o s bl cos b o 0
Dgl (R Ry
3,05 oL jlmo by 5w olul wiss Ladi |, hogame gu oS Ll
Aigd oo B8 de b pite soled JolS Cluil S ol
e s sl s i GRS &
A ancin |, Buad &b a5 Wl ks wled> of, 4 LCSP 5 and

Y



! = CSP filwwo glgsl



CSP fluw jo Lsudguxe gl

Al llas g 0,10 0929 Lpd> ol o ool S 0

&0 50 oled o0 b 9 0,10 pb o yo i 4 bled X slw! S b
Celld (258 1) b 3o o ¥ 1) o 0 [y o Ay 30 ¢ 4y 30



/\ T 6)‘*'°T ._i;) .CSP JL.o

ool Lol oy Wl sl alizes 2l 5l (ol acis
S e R e S R e R e
Aisls lie LSS plle asa o gl e 3l <SS Z2 &S oS Lg)',,J

WA, NT, Q, NSW, V, SA, T :l» s
Di= {08 w2} amals

Al S5 pe ¢ pglome adlaie g0 gy dgas
e

LG8 5e)s ooy 21)y Gosr 5258),
s b Calhas)itolis))



e =
4SJﬂ.ﬁJuLuu3‘ga.3_)t.SﬂJ|J£|q.aL;‘Saih‘)x)&_)l-‘\-cn_ijﬁ Jlf\.a

Al sad i B ya S o hads sae ya g wdl cujo o )lae

X1, X2, F, T, U, W, R, O :la siie

il Si_).::bd ":""""ui“"’bub;’.) ;%&L}QX2JX1_&51@ 99

=~

:_Hdtio Lgd..la‘d u

0€[0..9], Re[0..9], We[0..9] ,Ue[0..9] ,T€[0..9] , Fe[0..9] , X1 €{0,1} , X2e{0,1}

:LAL:.EJJJLQ



B Jo) Ot 534S 00 O35S L8 5bu) Q8 B QT ilayuzie =
(cacel aiiia
LSO A B Wl g3 e (s yakie 4a 1 y0lEe ®
Lacuy gase @
S8 sl K o) widl Al Hlale S (guitie go gua @
(0SS
S 8 oo kA S Husad s o



3970 )0 92 9 Comr (13,5 F o3bu (sl S5

He O g0 d‘; )a&

@ e L puiio il 0 ,§'<
Lo Sguare i JUL <

o
@



/ CSP & O‘}Q.CG\QG\JLM SO pd )5 e jo gLl

(O] $lp spslas b lapeis i) ) acgans i) 3)lailw) 5931 Gy il o CSP js Sdls ol a5 i1 510
o CSP els3 @ Jlac) Jul6 G sigis alibgs (15 (51 @395 @ si3lg3 (0 sa 9981 § gaum @5 iS5 (6 Cues
3083 (811 33)133 J3 pold aiys) (53 )s 8)39 JABAT bl @ a5 ($5)5)380 § 15 (1S SleTw)ge Ole3 U
lsd plohe GaS alyb @ Wlws Jb 339) sl osbw sGEwl) )3 33193 (0 Cusgsas dlyS yEalw

3,5 &)l 5 JSCb 4 (58] (190 Glgie CSP (sl
Ealnas i s e e 1 st ol iadgl edl-<

aS o bas bbb alade a8l e o 4 Jlade SO Oladll 1y &<

ol Lol 6l Slussl LT :dus yg031 <
al> o 12 (5l (1 Mie) ol any 3 S5 ¢ yano 4y 50

ﬁ






o< Jol somins Gluoguas

d.'é.q.ggMJ1a;m16.;_,,;34.,3@,:;.:411;1?&@.”;&.@);
(ﬁ'-}_’)a{’d g ] _).jll-).:(b) H_‘_,;L-,.,iﬂq'uﬁ“lj L]J-a.c- BL
e sled =N M 1 AL ol ol gt 5 y3 LS s 3ldns ol sl
Jlade slaws = d (nd) * [(n-1)d] * [(n-2)d] * ... d=n'd”

818° L el 1l > slisd olaws 9 allce 45 i

o= Jgl (gamivns (yaud dy

CHUERL
b oo seelsd" & el glad

6&.“5@.794.:‘) owua.o.awogm& M‘ysméa.u sl Sl 2
A - 87 hes (gominr Sy )18 oy S5 o sl 39 90 nieA yo STk )

(LS @*‘)ﬁ‘\g



3,5 i Sxms Gluogas

-

t ol o aS Bese ol 595 ¢ G -7

e god aS (ol 5 05l (oo 48,5 LA o (g polie e S sl b 2 0
dd;@))u.o.ccb‘.\mbowl.w@bw&addul.w.g‘(_g‘fscsjl?u

. edi e RSP S e
sl s

e e



l L CSP ;55,5 w697 9 comr Jli

\Y



l L CSP ;555 w697 9 comr Jli

WS



l L CSP ;555 w697 9 comr Jli

VO



l L CSP ;555 w697 9 comr Jli

\#



! G0l S5y Al 6l 0,5 (s (9m



G0l S5y Al 6l 0,5 (s (9m
a & e




G0l Sy dliown g1y 0,55 gt (G 9w

m
[
| n
|-

P90 47 L™

[
I O
\ 4



e e ——— 771\ S

=

1y Zwl boojeliin dod gominms b o9 buwgd oy g |38

ax 1 Wb ol poldafosd cols lade e plaS a4 Wl vw al> 0 jo -

Caigd ool oy

Colo jawseid 345l i gl Sl lgy o LT -Y
Ot (ol 18 aS Wil ad 5 18 ol oS 4y Jol p59 7 i A Al j0 0,0de 0 0 (258
47 1S (oo Sz [ plid 159 sl 5o SleilSion plod 05 e il oo (Sen 28 ) 35
il (oo J> S e dls

$08,5 0,00 s S5l 5l g o LT =Y



(MRV) ssiloudl polio J8los> S jgud—)

e polie oloswd fp peS b (6 o 4 jlude uol,wkjy

CoanSlls gl St g — Cudgaome (p oo b o Sy joue o] 500 Sl
IS (o g ]y 97 g Cun

S R
e



(MRV) 00ilodl polio JBlos Sociums ygud 1 JLio



A2 )0 S youd—Y

oo Ll asis g 5al K5 (6l an b opdsl Sl oSS e MRV Sy g0
e e e P
(oS oo oolaiwl Az 30 Sidiwy jgud

bl valesr sum slpslbsl o o seals o PSR ES Mﬁ.@&’

L awslio o Codgammo dazy0 iYL lils a5 S o bl (6 x4 o MJ}&&
e oe Rt L_Jl.u.ud‘ LQLQW J.:l.w

ero sk silo sl St S el anlbesben s snde s e J

Yy






Slie a5
(Cawgd ds o) Cudguxo Jolus b g lude Scun joud—)

s polie olusilys iy dillaeil coll slol ely Sty ygun ol o IS jsb 4
A dalss (gam sl e

o les 6).5W QT:\.;JJ.Zu Sl e D rw-’l-.’.ﬁ-ﬂ‘ ¢ pario SO Q;\:{}fﬁ)" w&j
Dgud yelxo (6B o O Codgumo (koS Ol

Yo



Cydgae Plus b 6 lodo Socus youp 1 Jlo

S (0 498 ladie o] Cudgume ¢yl e a4 S5y wlwil pR o




Lo 8 gumo S0
4 ole
.0 *e ) )m
" 00.‘




9) UM (cs"*’))'.’)cs"*’)b

sl

Sl 5995 5l yie ey Gl (om)ly il 08 (o0 Djge X a bl 2852
), s lade ;o g ol fate X a4y Cosgame G G,k 51 aS 0,05 o,k 0, Y e
AJGALJA}Y m‘o) cw‘).:‘).:XLg‘).: 0Juls &-JL?D.J‘)‘J-Q-OL’A\S

YA



l 95 o ow)le JUo

Y4



=

95 o ow)le JUo




D W N B

i 2 3 4

)J)g—f dfl.w.o JL~0

3=



29— Lo :J o

X1 X2
{1,2,3,4} {1,2,3,4}
X3 X4

{1,2,3,4} {1,2,3,4}




X1
{1,2,3,4}

»i9-¥F Lo :JUwo

{ .

X2
1314}

X3
{ 12’ ’4}

X4

{ ’213’ }




29— Lo :JCeo

X1 X2
{1,2,3,4} =21
X3 X4

B e




29— Lo :JCeo

X1 X2
{1,2,3,4} =21
X3 X4

{111} {’2131}




> W P

i EEy dmn iy

339~ F &l : JLo

X1
{ ,2,3,4}

X2
{1,2,3,4}

X3
{1,2,3,4}

X4
{1,2,3,4}

Y5



> W P

i EEy dmn iy

339~ aliuwe : JLo

X1
{ ,2,3,4}

X2
{’ ’ 14}

X3
{11 131 }

X4
{1, ,3,4}

vy



29— Lo :J o

X1 X2
{ ,2,3,4} =1

X3 X4
i3 {1, ,3,4}




29— Lo :J o

X1 X2
{ ,2,3,4} =1

X3 X4
{11 ) } {11 131 }




29— Lo :JCeo

X1 X2
{ ,2,3,4} =1

X3 X4
{11 ) } {11 131 }




29— Lo :JCeo

X1 X2
{ ,2,3,4} =1

X3 X4
{1111} {”31}




29— Lo :JCeo

X1 X2
{ ,2,3,4} =1

X3 X4
{1111} {”31}




_ 0 9o (ot (g ) L]

AR ( MM-’“ S5V ‘) l.@ 6)[5}[.»)[.; ).‘ LSQ‘M &‘93 L;Q h.b’é 9) ( ’M‘. A 6&)‘9
Sl 2 o peiie 4 i S 5| Cdgama ol sy g Sqdgaona 2

i Y Cudgamme e g ail ol wiles o NT § SA g ciyo, jo i Jled
w‘ aw «.JL?Lu‘ LJ"‘ 9 dq‘ dJL.wo.m d.i‘JL> )d w‘ )bbo LSJ uL?w‘ 9 /oY Sovd [gau_)

VAL



.Afj)@jbbijﬁﬁt;%lﬁ;ﬁfaib
ey XY

e e e

Aidd Codgdome Bl,E 10 89290 o g o LS e LS )9.2...&9
-

s X9) £ 5l Sy (GBI Al pe S 50 4K

g Joe Pl o polie Ol JL o 5l o Cuogae SLassl als o S D0 X
1255 oo MAC L LS (5,550 Lai> g, pgo bg) 4

Ailed Sb 6,55l o U )1 ST el g0 42 o

£



oS 6, 3L : ke

51wl 55l SA —> NSWe=
SA=blue and NSW=red

A



oS 6, 3L : ke

Slewl 55l NSW — SA =

SA=blue and NSW=red 2
NSW=Dblue and SA=?7? o
NSW ;iblue Gis L sgs 5L sl o LS ®

%



oS 6, 3L : ke

Vjired Gis L sgd 55 ailgis oylos ™

R



B e e o e e e o o o e e o o B oo o o e o B e e e o B o e o e B e e e B b e g

oS 6, 3L : ke

NSW ;iblue Gix L sgs |55 wilgs oo leS ™
Vired sis =
silod 3L (5,550l g b 1S5

A



! oS 6, 3L : ke



220l o s S G 1) Lag LS Al ) o
HManly, A Hoo0 maie Galgl HLsa euds e Bl e
G L el L&l oS Ss 5 (ASB)
el S (A) OLS s 5o asa g0 seolie alad s e HE5LL I o
OS Gda 1 W el oo L85G
o 4 15 (A) LS Gl el 4 eiie slaplas alas o

W gl gy 30 8L 908 B oS Gl



(5: = :
Ly B30l 40,5 oy (g, 1 JUo



L, 5wl (3055 oy (9, 1 Jlo
1 2



L, 5wl (3055 oy (9, 1 Jlo
1 2



e ———

(5: = :
Ly B30l 40,5 oy (g, 1 JUo







K as 3o 5,55

S oe s BT e e o b (iR

3,5 iy plg (oo | Ll 16 g8 sla JS Ko 5o 2, L

&l g b piis 5 coie K=1 dcoumms o ol S ol K a0 o 85l &l s CSP. S, &
Sl ‘alk e o 4 Slet a5 ogh Cal Bl e SO ades il 4 55l ol e

o

N4



K as 3o 5,55

b )9-5-‘&
(o)f Lg)lf)l.w)w| )lf)‘l.w WS> L JRC VO : nglf)’l.w'
ObeS 5,5k alin ¥ (o )5 5Lu"

L«A)QMJ_MQMHM ‘Wsuw)‘w}{b@ kLQ) L™
(ool adls 550t oo sla, ‘MJ&QWYLS“A.}W&.&)(W

T 0Kk BE s s

asb K55l

SelslSulas k 2 K- L ooan
35 Jo oliee 8,5 up o |y dlas B j00 cnl 3¢

2l O(Nd) o Sy Sz
oy



K as yo 5,550




o9 Shogazxe b 395

m=>n




l o319 s ogazo b 3,95 Jo ol




p.o.g.}fl.c WRTRE TS FOP R PR P




M;Lo WRTRE TS FOP R PR P




(o9 3o Codgummo = @udo Codguxo) jlg . JUa

Flight271 € [0,165] Flight272 € [0,385]

Q5L ¥V b sley 99 52 (0 8lae Egamme  diian Codgaze
Atmost(420,flight271,flight272)

Flight271+ Flight272 € [420,420]

Flight271 € [35,165] Flight272 € [255,385]



e ———

(u.O.C Q9 ol55) c\:'w&é a)iw

&
O S GTn




(g.e&cc\.gg) o l55) c\:'w&é é)i.w.:




>

(Cde 4 9 olK) dilocogd o Ky

*




Cs W g, olK) diluciols g a)iw

3,105 Ailokesigr & K 4 (3Ls g Cel LS L (6,155l MAC



>

(Cde 4 9 olK) dilocogd o Ky

*




(g.e&cc\.gg) o l55) c\:'w&é é)i.w.:




(Conftlict Set) Lla Kie sla !,y 4c gano
Q,NSW,V =

s S ,lais Conflict Set yu Luly oAl € ola B e 4 cul50
(Back Jumping)

Cowl 00,5 €95 0,5 ol (59, ]y Cudgases aS 4 F pdel a4 iS5l




e 7777777’\\ s B

/ ¢>-3.°9~*-"° ‘Sl.b)‘ &M )a GLZO S 9 >

S oo Jo el p5kas 1, LCSP 5l (6 )L
(Min Conflict) (s ,E5Lubs b (23S 3,3 al 5 5<I
LS Sy Solad gl gl cnas g Sy @
0SS gaguaae slaad gl b wleasns 3 Clsa L S S5 6 @
aalosni; Ol ga ol JEHL e sy SI@
Ll ol 5 S Ol duolal o se ) i Sy @
S ST c o o s

A [QL?LS‘V\



Codguzo sboyl Pluw jo Jdxo 595 9 Cans : Jlw




3395 3 (3 g8 31 00l b 39/ Wl (5199 (! > 0 90 J> o

1 2 3

38,5 il 9085 g 40 33zt ol gl g p39 SOl e o o
oSS b T BLEY o ,95 p olaxs™

WiSie (Solad jekay 1) lo 0,5 a5 j5kay camae JWS 0595 5 (0 1S b (grye a1 559 i yoSJIT

VAF



> o)f slasxsi=N

alivs g 0,5 0loxs=C

Flao 23 slaws=Nn/cC

O(n/c . d9)= cil> oy o 4o

Azed Jizas il 55 ool s 5 > s Tasmania
Azer glalis BB Coogdone 1S g dien gr adl v an 5L



S 1y XT asels 51 oo i 5Ls S j90 48 g Sl X] Wlg Xi T 10 a5 1S o Jlosl XI=X] loS @ 1) oS 6,85l o9,

S (o



C 50 Cdlw (gl (o p) o S (g5 w dudio Jgl o9,

Sl a2 caw oS




/\ (D) WAJ 200> O60)

S e =l

;ﬁﬂ%dhﬂjdﬁ.ﬁﬁu.-a-.gleuj_atqﬂ.ﬁ.a;:ré;aﬁ—

b ot Joame Lol dlus 5 m3gdows dbws 4 bz 3 S1—
2525 53 Jile Al (s o ol o ) b iie 93 0T oKT
Lgi Al Wl

33 b S (Asl o ki alb s P399 93 W30 4D (€ e J,..ﬁ—
Pl &S o feame by blas 5 S G Jgb 5> Ly 0

o
>




! (AB)> WS 10> CdL)

/1

OIGLs (el O000s Lo,0=W



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78

