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S\dVR\ & CVUZ[YaPU[ LVgPc PYVgYaTTPUg 
CS3100 FaSS 2019 

Re]Pe^

PYeP]V\ZS`
RLSH[PVUHS DH[HIHZLZ HUK [OLPY YLSH[PVUZOPW [V PYVSVN

ThPZ Sec[\Ye
SVS]PUN S\KVR\
MHRPUN Z\KVR\ TVYL LɉJPLU[ ^P[O JVUZ[YHPU[ SVNPJ WYVNYHTTPUN

S\dVR\
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MaRe [he WYVbSeT eaZPeY

GeUeYa[e aUd [eZ[
EHJO YV^ ]HS\L PZ H WLYT\[H[PVU VM [1,2,3,4] . SV \ZL [OL peUm/2  MYVT LHYSPLY.

In¦[1]:

In¦[2]:

ChecR
AYL YV^Z VR?

In¦[3]:

AYL JVS\TUZ VR?

Added 4 claXVeV(V).

Added 1 claXVeV(V).

Added 1 claXVeV(V).

Wake([H_T],H,T).
Wake([H_T],R,[H_S]) :- Wake(T,R,S).
peUm([],[]).
peUm(L,[H_T]) :- Wake(L,H,R), peUm(R,T).

diff(L) :- peUm([1,2,3,4],L).

UoZ([A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P]) :- 
  diff([A,B,C,D]), diff([E,F,G,H]),
  diff([I,J,K,L]), diff([M,N,O,P]).
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AYL JVS\TUZ VR?

In¦[4]:

ChecR
AYL IV_LZ VR?

In¦[5]:

SVS]PUg S\dVR\
In¦[6]:

SVS]PUg V\Y Z\dVR\ WYVbSeT

Added 1 claXVeV(V).

Added 1 claXVeV(V).

Added 1 claXVeV(V).

col([A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P]) :-  
  diff([A,E,I,M]),diff([B,F,J,N]),
  diff([C,G,K,O]),diff([D,H,L,P]).

bo[([A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P]) :- 
  diff([A,B,E,F]),diff([C,D,G,H]),
  diff([I,J,M,N]),diff([K,L,O,P]).

VXdokX(L) :- UoZ(L), col(L), bo[(L).
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In¦[7]:

ScaSe \W PU [he Vb]PV\Z ^a` [V 3_3

BY\[L MVYJL PZ PTWYHJ[PJHSS` ZSV^ MVY [OPZ WYVISLT.
TOLYL HYL ]LY` THU` ]HSPK NYPKZ: 6670903752021072936960 Ƌ 6.671 ê 10^21
SLL O[[W://^^ .̂HMQHY]PZ.Z[HɈ.ZOLM.HJ.\R/Z\KVR\/ (O[[W://^^ .̂HMQHY]PZ.Z[HɈ.ZOLM.HJ.\R/Z\KVR\/)

CVUZ[YaPU[ LVgPc PYVgYaTTPUg
WL JHU ZVS]L Z\KVR\ TVYL LɉJPLU[S` ^P[O ^OH[ PZ RUV^U HZ CVUZ[YaPU[ LVgPc PYVgYaTTPUg
PYVSVN PZ SPTP[LK [V [OL ZPUNSL LX\HSP[` JVUZ[YHPU[ ([OH[ [^V [LYTZ T\Z[ \UPM`)

WL JHU NLULYHSPZL [OPZ [V PUJS\KL V[OLY [`WLZ VM JVUZ[YHPU[Z (V]LY PU[LNLYZ, IVVSLHUZ, YLHSZ)
CVUZ[YHPU SVNPJ WYVNYHTTPUN PZ KLÄULK V]LY

DVTaPUZ: [OL ZL[ VM ]HS\LZ [OL ]HYPHISLZ JHU [HRL
CVUZ[YaPU[Z: [OL KVTHPU ZWLJPÄJ JVUZ[YHPU[Z [OH[ `V\ JHU ^YP[L IL[^LLU [OL [LYTZ.
SVS]eY: ^H` [V HUZ^LY X\LZ[PVUZ WVZLK V]LY [OVZL JVUZ[YHPU[Z.

WL \Z\HSS` ^YP[L CLP(X)  [V KLÄUL JVU[YHPU[ SVNPJ WYVNYHTTPUN V]LY KVTHPU X .

CVUZ[YaPU[ LVgPc PYVgYaTTPUg
PSHPU WYVSVN JHU IL [OV\NO[ VM HZ CLP(H) , ^OLYL

[OL KVTHPU H  PZ [OL HLYIYHUK IHZL VM [OL WYVNYHT HUK
[OL JVUZ[YHPU[ PZ Q\Z[ =  \UPÄJH[PVU.

A = 3, B = 1, E = 4, D = 2, G = 3, I = 2, H = 1, J = 4, M = 1, L = 3, 
O = 2, P = 4 .

?- VXdokX([A,B,4,D,E,2,G,H,I,J,1,L,M,3,O,P]).
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SLD YLZVS\[PVU PZ [OL ZVS]LY
FVY PU[LNLYZ CLP(FD)  ^OLYL

[OL KVTHPU PZ PU[LNLYZ; FD Z[HUKZ MVY ÄUP[L KVTHPU.
[OL JVU[YHPU[Z JHU IL < , > , <= , >= , L[J.
SWLJPHSPZLK CLP(FD)  ZVS]LY.

CVUZ[YaPU[ LVgPc PYVgYaTTPUg
CVUZ[YHPU[Z ISLUK PU UH[\YHSS` PU[V PYVSVN WYVNYHTZ, HUK ILOH]L L_HJ[S` SPRL WSHPU PYVSVN WYLKPJH[LZ PU
[OVZL JHZLZ [OH[ JHU HSZV IL L_WYLZZLK ^P[OV\[ JVUZ[YHPU[Z.
MHPU KPɈLYLUJLZ:

CVUZ[YHPU[Z JHU KLSH` JOLJRZ \U[PS [OLPY [Y\[O JHU IL ZHMLS` KLJPKLK.
OYKLY VM L_WYLZZPVU VM JVUZ[YHPU[Z KVLZU'[ TH[[LY.
PY\UL [OL ZLHYJO KVTHPU \ZPUN H [LJOUPX\L JHSSLK JVUZ[YHPU[ WYVWHNH[PVU.
GLULYHSS` T\JO MHZ[LY (^OPJO ^PSS JVTL PU OHUK` MVY S\KVR\).

CLP(FD) E_aTWSe
TOL MVSSV^PUN L_HTWSL MHPSZ K\L [V PUZ[HU[PH[PVU LYYVY.

In¦[8]:

^OPJO JHU IL Ä_LK I` YLVYKLYPUN.

In¦[9]:

CLP(FD) E_aTWSe
CVUZPKLY ZHTL WYVISLT LUJVKLK ^P[O JVUZ[YHPU[Z VU PU[LNLYZ.

In¦[10]:

#>  PZ H JVU[YHPU[ MYVT clpfd  SPIYHY .̀

ERROR: CaXVed b\: '  X > Y, membeU(X,[1,2,3]), Y=2'. ReWXUned: 'eUUoU
(inVWanWiaWion_eUUoU, conWe[W(:(V\VWem, /(>, 2)), _1870))'. 

Y = 2, X = 3 .

WUXe. 
Y = 2, X = 3 .

?- X > Y, membeU(X,[1,2,3]), Y=2.

?- membeU(X,[1,2,3]), Y=2, X > Y.

?- XVe_modXle(libUaU\(clpfd)).
?- X #> Y, X in 1..3, Y=2.
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CVU[YaPU[ PYVWaga[PVU
WOH[ OHWWLUZ PM ^L \UPM` Y  ^P[O 1.

In¦[11]:

OUL TVYL VM [OVZL J\W`[LY + PYVSVN PZZ\L. OU VZipl , `V\ NL[:

Y = 1, 
X in 2..3.

^OPJO ZOV^Z [OH[ X 'Z KVTHPU OHZ ILLU YLÄULK [OYV\NO JVUZ[YHPU[ WYVWHNH[PVU.

LabeSSPUg
WL JHU Y\U IHJR[YHJRPUN ZLHYJO V]LY JVUZ[YHPU[Z [OYV\NO label/1  ^OPJO ÄUKZ WVZZPISL HZZPNUTLU[Z MVY
]HYPHISLZ IHZLK VU JVUZ[YHPU[Z.

In¦[12]:

S\dVR\ : DVTaPU

CVU[YaPU[ VU YV^Z
ASS [OL ]HS\LZ PU YV^Z HYL KPɈLYLU[

Y = 1, X = VaUiable(68) .

Y = 1, X = 2 ; 
Y = 1, X = 3 .

?- X #> Y, X in 1..3, Y=1.

?- X #> Y, X in 1..3, Y=1, label([X]).
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CVUZ[YaPU[ Vf cVS\TUZ
ASS [OL JVS\TU ]HS\LZ HYL KPɈLYLU[
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CVUZ[YaPU[ VU bV_
ASS [OL ]HS\LZ PU LHJO IV_ HYL KPɈLYLU[

ASS CVUZ[YaPU[Z
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CVUZ[YaPU[ PYVWaga[PVU
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ASgVYP[hT CVU]eYgeZ

SVS]PUg S\dVR\ \ZPUg CLP
UZL IV\UKZ SPIYHY ,̀ ^OPJO PZ H ZPTWSL PU[LNLY ZVS]LY ^P[O \WWLY HUK SV^LY IV\UKZ.

NV[ebVVR UV[e: YV\ ^PSS ULLK [V YLZ[HY[ [OL RLYULS ILMVYL Y\UUPUN [OL Z\IZLX\LU[ L_HTWSLZ.
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In¦[1]:

In¦[2]:

SVS]PUg Z\dVR\ \ZPUg CLP
TOL YLZ[ VM [OL Y\SLZ YLTHPU [OL ZHTL.

In¦[3]:

SVS]PUg Z\dVR\ \ZPUg CLP
In¦[4]:

E_eYcPZe: SVS]L 9_9 Z\KVR\ \ZPUN CLP.

FPU. 

WUXe.

Added 1 claXVeV(V).

Added 4 claXVeV(V).

A = 3, B = 1, E = 4, D = 2, G = 3, I = 2, H = 1, J = 4, M = 1, L = 3, 
O = 2, P = 4 .

?- XVe_modXle(libUaU\(boXndV)).

diff2(L) :- L in 1..4, all_diffeUenW(L).

UoZV2([A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P]) :- 
  diff2([A,B,C,D]), diff2([E,F,G,H]),
  diff2([I,J,K,L]), diff2([M,N,O,P]).
  
colV2([A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P]) :-  
  diff2([A,E,I,M]), diff2([B,F,J,N]),
  diff2([C,G,K,O]), diff2([D,H,L,P]).
  
bo[2([A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P]) :- 
  diff2([A,B,E,F]), diff2([C,D,G,H]),
  diff2([I,J,M,N]), diff2([K,L,O,P]).
  
VXdokX2(L) :- UoZV2(L), colV2(L), bo[2(L), label(L).

?- VXdokX2([A,B,4,D,E,2,G,H,I,J,1,L,M,3,O,P]).


