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GYaWh SeaYch 

CS3100 FaSS 2019 

Re]ie^

PYe]iV\ZS`
CV\U[dV^U, T̀ We IUfeYeUce, PYVgYaT S`U[heZiZ.

ThiZ Sec[\Ye
GYaWh ZeaYch

SVS]iUg a Maae
aUd V[heY WYVbSeTZ.

HV^ [V Yeach [he ceU[eY Vf [he Taae?

TheYe aYe T\S[iWSe Wa[hZ.
OUS` ZVTe Vf [he Wa[hZ Ta` Sead [V [he ceU[eY.

SVS]iUg [he Taae YeX\iYeZ gYaWh ZeaYch.

LeaYUiUg GVaSZ
HV^ [V eUcVde [hiZ Taae aZ a gYaWh ZeaYch WYVbSeT.
HV^ [V ZVS]e [hiZ WYVgYaT.
HV^ [V haUdSe c`cSeZ iU [he ZeaYch Wa[h.
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Each VWeUiUg iZ a ]eY[e_

EdgeZ cVUUec[ adQaceU[ VWeUiUgZ

A URXWH(A,B)  hVSdZ if B  iZ VUe Vf [he VWeUiUgZ YeachabSe VU eU[eYiUg [hYV\gh A .

AbZ[Yac[ [he Taae iU[V a gYaWh.
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EUcVde [he gYaWh aZ fac[Z

IQ¦>1@:

EUcVde [he Y\SeZ fVY ZVS]iUg [he Taae

AGGHG 15 FODXVHV(V).

URXWH(D,J).
URXWH(D,E).
URXWH(J,O).
URXWH(J,I).
URXWH(O,V).
URXWH(E,F).
URXWH(E,K).
URXWH(F,G).
URXWH(K,R).
URXWH(G,L).
URXWH(G,M).
URXWH(L,S).
URXWH(S,T).
URXWH(M,U).
URXWH(U,X).
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IQ¦>2@:

IQ¦>3@:

PYVSVg Za`Z [ha[ [heYe iZ a Wa[h fYVT a [V \.

ReTeTbeYiUg [he YV\[e
We caU a[[ach a SVg [V YeTeTbeY [he [Ya]eS YV\[e.

IQ¦>4@:

IQ¦>5@:

Wha[ if [heYe aYe c`cSeZ iU [he gYaWh

AGGHG 5 FODXVHV(V).

WUXH.

AGGHG 3 FODXVHV(V).

L = > D-E, E-F, F-G, G-M, M-U, U-X @ .

WUDYHO(A,A).
WUDYHO(A,C) :- URXWH(A,B), WUDYHO(B,C).

VWDUW(D).
ILQLVK(X).

VROYH :- VWDUW(A), ILQLVK(B), WUDYHO(A,B).

?- VROYH.

WUDYHOORJ(A,A,>@).
WUDYHOORJ(A,C,>A-B_SWHSV@) :-
  URXWH(A,B), WUDYHOORJ(B,C,SWHSV).
VROYH(L) :- VWDUW(A), ILQLVK(B), WUDYHOORJ(A,B,L).

?- VROYH(L).
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PYVSVg dVeZ DFS
SeaYch caU gV iU[V aU iUÄUi[e SVVW D-E-F-G-Y-T-S-L-Y-T-S-L-Y-....

C`cSic gYaWh

C`cSic gYaWh

IQ¦>6@:

AGGHG 2 FODXVHV(V).

URXWH(T,Y).
URXWH(Y,G).
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IQ¦>¦@:

ReTeTbeYiUg ]iZi[ed UVdeZ

IQ¦>7@:

IQ¦>8@:

IQ¦>9@:

E_eYciZe: ITWSeTeU[ VROYH2  ^i[h a SVg.

MiZZiVUaYieZ aUd CaUUibaSZ
Maae iZ X\i[e Z[Yaigh[-fVY^aYd [V TaW. O[heY WYVbSeTZ UV[ ZV T\ch.

3 TiZZiVUaYieZ, 3 caUUibaSZ aUd 1 bVa[.
The bVa[ caYYieZ 2 WeVWSe.
If [he CaUUibaSZ V\[U\TbeY [he MiZZiVUaYieZ [he` ^iSS ea[ [heT.
Ge[ [heT aSS fYVT VUe Zide Vf [he Yi]eY [V [he V[heY?

AGGHG 2 FODXVHV(V).

AGGHG 1 FODXVHV(V).

WUXH.

?- VROYH.

WUDYHOVDIH(A,A,B).
WUDYHOVDIH(A,C,VLVLWHG) :-
  URXWH(A,B),
  ?+PHPEHU(B,VLVLWHG), 
  WUDYHOVDIH(B,C,>B_VLVLWHG@).

VROYH2 :- VWDUW(A), ILQLVK(B), WUDYHOVDIH(A,B,>@).

?- VROYH2.
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ReWYeZeU[ [he Z[a[e
We Ueed [V YeWYeZeU[ [he U\TbeY Vf TiZZiVUaYieZ aUd caUUibaSZ VU each baUR, aUd ^heYe [he bVa[ iZ.

IQ¦>10@:

ChecR fVY Zafe[` Vf a Z[a[e
A Z[a[e iZ Zafe if UV TiZZiVUaY` ge[Z ea[eU.

A TiZZiVUaY` ge[Z ea[eU if [heYe iZ a[ SeaZ[ VUe TiZZVUaY` VU a baUR aUd [he U\TbeY Vf caUUibaSZ VU [ha[ baUR
V\[U\TbeY [heT.

IQ¦>11@:

DeÄUiUg Z[eWZ
IU VYdeY [V deÄUe a [YaUZi[iVU, ^e Ueed aSS WVZZibSe ^a`Z ^e caU [aRe a Z[eW. The bVa[ caU caYY` a[ TVZ[ 2
WeVWSe aUd a[ SeaZ[ VUe WeYZVU.

IQ¦>12@:

DeÄUiUg [YaUZi[iVUZ
A WYedica[e VWHS(A,B)  iZ deÄUed if [heYe iZ a FDUU\/2  [ha[ TV]eZ [he Z[a[e fYVT A  [V B .

AGGHG 2 FODXVHV(V).

AGGHG 3 FODXVHV(V).

AGGHG 5 FODXVHV(V).

VWDUW(3-3-0-0-O).
ILQLVK(0-0-3-3-B).

VDIH(0-B-M2-C2-B) :- M2 >= C2.
VDIH(M1-C1-0-B-B) :- M1 >= C1.
VDIH(M1-C1-M2-C2-B) :- M1 >= C1, M2 >= C2.

FDUU\(2,0).
FDUU\(1,1).
FDUU\(0,2).
FDUU\(1,0).
FDUU\(0,1).
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IQ¦>13@:

ObZeY]e [ha[ [heYe Ta` be T\S[iWSe WVZZibSe [aYge[ [YaUZi[iVU fVY a ZV\Yce [YaUZi[iVU.
Each Z\ch WVZZibSe [YaUZi[iVU iZ aU V\[edge iU [he gaTe gYaWh.

DeÄUiUg [he gaTe
We Ueed [V deÄUe [he gaTe aZ a ZeYieZ Vf Z[eWZ, ^heYe each Z[eW iZ Zafe aUd ^e dV UV[ ]iZi[ [he ZaTe Z[eWZ
agaiU.

We \Ze VLVLWHG  SiZ[ [V [YacR ]iZi[ed Z[a[eZ aUd TaiU[aiU a SVg Vf Z[eWZ.

IQ¦>14@:

SVS]iUg [he gaTe
SVS\[iVU [V [he ZaTe iZ a ZeYieZ Z[eWZ [ha[ gV fYVT iUi[iaS [V ÄUaS Z[a[e.

IQ¦>15@:

IQ¦>16@:

SVS]iUg [he gaTe

AGGHG 2 FODXVHV(V).

AGGHG 2 FODXVHV(V).

AGGHG 1 FODXVHV(V).

L = > -(-(-(2, 2), 1), 1)-U, -(-(-(3, 2), 0), 1)-O, -(-(-(3, 0), 0), 
3)-U, -(-(-(3, 1), 0), 2)-O, -(-(-(1, 1), 2), 2)-U, -(-(-(2, 2), 1), 
1)-O, -(-(-(0, 2), 3), 1)-U, -(-(-(0, 3), 3), 0)-O, -(-(-(0, 1), 3), 
2)-U, -(-(-(1, 1), 2), 2)-O, -(-(-(0, 0), 3), 3)-U @ .

VWHS(M1-C1-M2-C2-O,M3-C3-M4-C4-U) :-
  FDUU\(X,Y),
  M1 >= X, M3 LV M1 - X, M4 LV M2+X,
  C1 >= Y, C3 LV C1 - Y, C4 LV C2+Y.
  
VWHS(M1-C1-M2-C2-U,M3-C3-M4-C4-O) :-
  FDUU\(X,Y),
  M2 >= X, M4 LV M2 - X, M3 LV M1+X,
  C2 >= Y, C4 LV C2 - Y, C3 LV C1+Y.

WUDYHO(A,A,B,>@).
WUDYHO(A,C,VLVLWHG,>B_SWHSV@) :- 
  VWHS(A,B), VDIH(B), ?+PHPEHU(B,VLVLWHG), WUDYHO(B,C,>A,B_VLVLWHG@,SWHSV).

VROYH3(L) :- VWDUW(A), ILQLVK(B), WUDYHO(A,B,>@,L).

?- VROYH3(L) ^1`.
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The ZVS\[iVU iZ [he ZaTe iZ ^ha[ iZ iSS\Z[Ya[ed heYe:



29/10/2019 Oec26

127.0.0.1:8888/QRWebRRNV/Oec26/Oec26.LS\Qb 10/12



29/10/2019 Oec26

127.0.0.1:8888/QRWebRRNV/Oec26/Oec26.LS\Qb 11/12

E_eYciZe: TV^eYZ Vf HaUVi
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FiU. 


